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AU

UsgAnsnmwuasthaasdtlns@uulumemunuodsudoiudsndodion ;
Pseudococcus jackbeardsleyi Gimpel & Miller (Homoptera: Pseudococcidae)
Effectiveness of Sunsoil Petroleum Qil in Controlling Jack Beardsley Mealybug ;
Pseudococcus jackbeardsleyi Gimpel & Miller (Homoptera: Pseudococcidae)

59AANA Wi dis Bunsded? enasol indahYuay aussIn Weawgny?

Jarongsak Pumnuan” Ammorn Insung Adisorn Kuechao' and Somson Hungspruke?

Abstract

Effectiveness of Sunsoil petroleum oil formulated by Sun Siam Co., Ltd., the Thai
company in controlling Jack Beardsley mealybug; Pscudococcus juckbeardsleyi Gimpel &
Miller was investigated in the insectary. The experimental design was CRD with 5
replications.The toxicity bioassay was dipping method by using various concentrations of
Sunsoil petroleum oil of 0.2, 04, 0.6, 0.8 and 1.0% and Sunsoil petroleum oil + insecticide
(triazophos) at an Y2 and ¥4 of the recommended rates (recommendation = 0.2%) compared
to the control treatments namely water (the negative control), triazophos (the positive
control), as well as petroleum oil (the commercial). Triazophos + petroleum oil (the
commercial) was also applied to test toxicity effects. The repellent test by leaf dipping
method using various concentrations of Sunsoil petroleum oil of 0.2, 04, 0.6, 0.8 and 1.0%
compared to the control (water) was also conducted. Observations were made with the
percentages of mortality and repellent indice at 24, 48 and 72 hrs. after treatment. The result
revealed that Sunsoil petroleum oil had low effect to P. jackbeardsleyi. The 0.2%
concentration showed only 10.9% mortality observed at 24 hrs. Triazophos was found to be
highly effective in controlling P. jackbeardsleyi. At 0.05, 0.1 and 02% concentrations, 33.3,
62.5 and 92.0% mortalities were noticed respectively. Triazophos had higher effect when
mixed with Sunsoil petroleum oil or commercial petroleum oil. 0.1% triazophos mixed with
each one at 0.1% concentration could control the P. jackbeardsleyi up to 92.0% at 24 hrs,

and the complete control at 72 hrs. could also be observed. For their repellency test, Sunsoil

Y angmaluladmainuns sntumalulaBnszaonnddammnsaianszdy nqomw 10520
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petroleum oil showed about 50% repellent index when compared to the control treatment.
Key words: petroleum oil, mealybug, dipping method
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vaEnduae1n I11n Iuﬂ’ﬁﬂi}‘uF}NLW%&JLLﬁ\ﬂﬁuﬁﬂﬂswﬁ/\jaL‘Vl’l; Pseudococcus jackbeardsleyi
Gimpel & Miller Tusfoutftfinms Taemounsmmasasuuy CRD §1 5 ¢ yihmameaeulugy
wpua3enlayIBN39y (dipping method) Tuansazanvduzoyallnaifuunududu 02, 04,
0.6, 08 uaz 1.0% unzdunousUlngfvunauiugisenuuay (triazophos) Twena V2 usz Y
whuasdmamuunh @nsmuusnivntu 02%) wisuisuiungumuaudessnaushy th
d152usIay (triazophos) shifuilns fuugnsmsfn uashifdlnsiFengnsmsmnativase
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dipping method) TugnsavaedugoestinsRuunnuiudu 02, 04, 06, 0.8 uay 1.0% WibU
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02% 7 24 #alws sunsoznwRuutlolfifisg 109 WodiBusd dwmszhuasfiamudiudiu 005,
0.1 waz 02% snsnansnmAsudsld 333, 625 uay 920 Woddusd mudfu s1szhuuaed
UsrinBnmlumsehmavudegeduilensuiudusardtins fvuviorhiutnsduugnsmsi
Tpwansgunseinnudiuiii 0.1% wsufudueesdlinsdvumdahidinsdeugnsnisin
0.1% sansaznwagudaldnnnin 92.0 wesiud 7 24 Falue uazanmnsognls 100 wWosdus
Tw 72 #alug dwnamesoudsyavinmwuasdurasdtinsfunlugluovaslad wuidugensd
VlmsiRoudiuse@nsnmlunislalfunats TnefrmwesBudsfinslausyanm 50 wWasiBud
deawSpudsuiungumuny
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Pseudococcus jackbeardsleyi Gimpel &
Miller (Homoptera: Pseudococcidae) W
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Wl 0.2%)
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wizwtle d1uau 25-30 ssendos Binang
7 24, 48
waz 72 Falug wazmuIAFEinaSgls
(Repellent Index (RI); Pascual-Villalobos
and Robledo, 1998) Tmelfigss %RI = [(C-
T)/(C+T)Ix100 (¥l C AawedBuinsihly
miluganuay uay T Aowedidudnisdily

napwRday UNAnWesdiudinisla

lugAnAaDY)
MSNANNUANFIINOFTAYBYARRY
Tumsvrasuluglussaise ihdoys
AlsmnesBusinsmefiuiadslnel¥gns
Abbott’s formula (Abbott, 1925) uaziiN
JiTzianuuanseeaiflneldlusunsy
s”\f’lL%EJ;JU SAS (statistical analysis system)
Tnywssuiisuradefie38n15 DMRT
(Duncan’s multiple range test) 5¥sURA7TY
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NNNVAFDUUTLRNBAMWNTUDIEU
sovdllnsdvy Tunsmuaumdsutoiud
Uenaodmn;, Pseudococcus jackbeardsleyi
Gimpel & Miller Ingmpspuluguuasatseh
Tnei8n193% (dipping method) Tuasazay
TugpudUing Runpnuduiu 02, 04, 0.6,
0.8 1.0
Ulnsiduuiuszansnwsiunisdnndsud

F Wosifud wuiifusoss
Tnefinudiudy 02, 04, 06, 0.8 uay 1.0
WadBud arsnsndnmdutiof 24 kg 15
Wey 10.9, 16.7, 21.7, 46.4 uay 60.9
Waddud 7 48 Hilug sxnsoghwieudlols
Wwyg 13.4, 20.1, 28.3, 51.5 uay 71.6
Woslud waegdl 72 Frlugaunsndrndy
utlal@ifise 19.7, 265, 386, 59.8 Uz 765

WosWusd smuasiu (Figure 1)
I].H‘n 10%

38.6

HI

I]-l-"‘u D%

() ll.‘.“ ‘o

48 hrs. 72 hrs.

Percent concentrations of Sunsoil petroleum

Figure 1 Percent mortality of mealybug (Pseudococcus jackbeardsleyi Gimpel & Miller)

after treated with various concentrations of Sunsoil petroleum oil by dipping

method at 24, 48 and 72 hours.
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WethduwoudUlngiduy 0.05 way
0.1 WasiBudnguiuas2unay (triazophos)
Tudma Y2 wae Y4 whosdmsimuwuzh
(005 uaz 02 wWasdiud musFu) nagau
TusUvavanssi TnewSuudisuiunguaiuny
Fuusenousin 1 asEnuNay (triazophos)
vhillnsfougnanam uavanseiuuag
(triazophos) wmﬁwﬁuﬁmlﬁﬂugmmﬁﬁw
WUNESEuLaeANNY 005, 01 uaz
02 Wasifud asnsosmFsuiiefi 24 Flug
15 283, 56.7 uaz 92.0 WosBusd musisu
7 48 dalug snsngnwmEsuiiely 308, 625
wRez 98.3 WodBufniuasu wazd 72
Flwy asnsnswasuily 400, 675 uas
100.0 WasBui mus1iu 815wl
Usgansamlunisenmisudlogetudlonay
futuzordllnadvumdorhiudlng Fongma
M9 Inefianaghudasiinnudiuiu Ya wih
vOUERTIAUUEEN (0.05 WesiBus) wauiu

Table 1

Fuvavdtlns dvuiorhiudins Fougns
M 005 Wasdus annghwdyuiied
24 Falug 1§ 592 wazr 767 wWosdud su
ssu 7 48 $3lue @wendld 633 was
90.0 Wosifud muasu wazh 72 Fluy
gsnsgnld 717 uae 917 wWasius mu
a1 damansdusaunAnNduiu Y win
oudHTIAuLEI (0.1 WosiBus) wauiudu
sovdtinsfvuvderhiuilnsfungnans
B 0.1 wWasBud aunsngwasudledl 24
g T8 927 wag 92.0 wWasdius mussu
7 48 $lug 81w15090F 97.3 uay 94.2
Wosdus mus sy waedl 72 $3lus §1190
21lF 1000 waz 1000 Wasdus mussu
Folsiwnneinoumosdd wazldfinauunn
o e i ifunsldaTdusaeiegetny
daalugnsimuusdfinsdudy 0.2
Wasdus (Table 1)

Percent mortalities of Jack Beardesley mealybug (Pseudococcus jackbeardsleyi Gimpel

and Miller) after treated with various concentrations of insecticide (triazophos) and mixed

to Sunsoil petroleum oils or white oils by dipping method at 24, 48 and 72 hours.

Treatment

Control (water)
triazophos 0.05%
u'iaznp]u)s 01%

triazophos 02%

Percent mortalities (Means * SD)

92043 Ab

24 hrs 48 hrs 72 hrs
00+61Ba 00481 Da  00+102 Da
283158 Da 308183 Ca 400t 47 Ca

_ 967427 (b 625k50ab  675% 57 Ba
92038 Ab 98319 Aa 1000+ 00 Aa

L 92432Ca  633k72Ba 717 +100 Ba
927+44 Ab  973+28 Ab 1000 + 00 Aa
767498 Ba 90090 Aa 917 +104 Aa

942457 Aab 1000+ 00 Aa
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nsnARUUIEANSN WY auTuT Y a
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WsefiungunIuAy @) nIfusmsIng
PuLasdmTINgle 9 24, 48 uaz 72 Flue
wuihdusaydUing Ruudusednsnmlunis
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Percent Repellent Index (%RI)
7,,

0.2%0
EH

=10 |00 ol’”“/ A%h 06%% 080w 10°%6 10005
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RS NS g
5
L sy ot o
3d2
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* iy

n

a0 iu_(.;o,;_l_“'sn ol1me

Talsiunas # 24 Flug HAwesdudnui
msldwiiu -63, 289, 362, 42.8, 414 uaz
475 Wosdud muasu 7 48 Falwy T
WasBuisuiimslawiiu 39, 17.0, 39.7, 508,
494 uar 535 WadiBud mushiu dd 72
tlug Senwesdusdsuinslawindu 06, 190,
300, 33.1, 399 uaz 547 Wosusd mussu
dawssudisuiunguaiuru (Figure 2)

i

-
alnpely aaeg 0 '°’v|u.h" |||£"o-f|..""-'u

48 hrs. ‘ 72 hry.

Percent concentrations of Sunsoil petroleum oil

Figure 2 Percent Repellent Index (Pascual-Villalobos and Robledo, 1998) of jack beardsley
mealybug; Pseudococcus jackbeardsleyi Gimpel & Miller caused by Sunsoil

petroleum oil at various concentrations comparing to the control (water) at 24, 48

and 72 hours.
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Fruit Bagging and Chemical Control Against
Citrus Fruit Borer; Citripestis sagittiferella Moore
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Abstract

Fruit bagging and chemical control of pomelo to prevent damage by the citrus fruit
borer; Citripestis sagittiferella Moore was undertaken at a pomelo orchard on Ko Chang,
Trat province from 2009-2010. Trial design was RCB with 5 treatments and 4 replicates, one
tree per replicate. The 5 treatments were as follows: 4 treatments were sprayed with
cypermethrin/phosalone 28.75% 40 ml/ 20 liters water two weeks after fruit setting and
then 3 more times at approximately weekly intervals until 1.5 months after fruit setting.
Bagging was then executed with (1) nylon cloth bags (2) plastic bags with 1% chlorpyrifos
(3) spunbonded olefin bags and (4) paper wrapping bags, until harvest compared with an
untreated control. It was found that the treatments of bagging with paper wrapping bag,
spunbonded olefin bag and nylon cloth bag gave good results. Bagging with spunbonded
olefin bag and nylon cloth bag showed a color skin of pomelo similar to the untreated
control but damage by other pests was rather severe. The paper wrapping bag showed little
damage by other pests and the skin effect was quite clean, but skin color was more yellow

than in the other treatments.

Key words : pomelo, fruit bagging, citrus fruit borer; Citripestis sagittiferella, chemical

control
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Table 2  Size, weight, other pest and colour of havested fruits; durability and cost of bags

in various treatment, April - September, 2009

Fruit Bags
Cost
Treatment Weight | Size
Other pest Colour | Durability | (Baht/
(g) (cm)
unit)
1.cypermethrin/phosalone | 1,017.00 | 4597 |scale insect, 144a-c v 5Y
28.75% + nylon cloth bag thrips, sooty ~ |146b
mould 151a-b
2.cypermethrin/phosalone | 888.05 | 4390 |scatter, thrips, |144a-c v 1
28.75% + plastic bag with ants, sooty 146b-c
chlorpyrifos 1% mould 151a-b
3.cypermethrin/phosalone | 889.00 | 43.81 |thrips, 144a-c v 1
28.75% + spunbonded sooty mould  |15la-b
olefin bag
4.cypermethrin/phosalone | 83720 | 43.74 |thrips, 144a-b X 2
28.75% + paper wrapping sooty mould,  |146a-c
bag scatter 151a
5.control 799.00 | 42.64 [thrips, sooty - = -
mould, scale
insect

Y not including price of sewing
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Table 4  Size, weight, other pest and colour of havesting fruits and durability and cost of
bag in various treatments, February-September, 2010
Fruit bags
Cost
Treatment Weight | Size
Other pest Colour | Durability | (Baht/
(g) (cm) .
p unit)
lcypermethrin/phosalone | 1,190.00 | 47.11 | scale insect, 144b-c v 5Y
28.75% + nylon cloth bag mealybug, 145b,
sooty mould, 150b,d
thrips,
scatter
2.cypermethrin/phosalone | 1,150.00 | 46.18 | scatter, sooty | 12b, v 1
28.75% + plastic bag with mould, snail 144b-c,
chlorpyrifos 1% eggs 150b,d
3.cypermethrin/phosalone | 1,170.00 | 4726 | scatter, sooty | 144b-c, x 1
28.75% + spunbonded mould, 150b
olefin bag
4.cypermethrin/phosalone | 1,270.00 | 4848 | scatter, sooty 12b, X 2
28.75% + paper wrapping mould, scale 144b-c,
bag insect, 150b,d
mealybug, ants | 151b
5.cypermethrin/phosalone | 1,280.00 | 4895 | scatter, sooty 144b-c, -
28.75% mould, 150b,
151b,d
6.control 1,150.00 | 4645 | scale insect, 144b-c, -
scatter, sooty 150b,
mould, 151b,d
mealybug,thrips

Y not including price of sewing
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Figure 1 Percentage of colours of harvested fruits according to RHS colour chart in

Figure 2

different treatments, April - September 2009
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Percentage of colours of harvested fruits according to RHS colour chart in

different treatments, February-September 2010
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aynsisTuBuIWALEDUIWALDY Aphidinae
Taxonomy of Aphids Subfamily Aphidinae

fnvan Uh9umsY A5l wulsyasY »8m anndl wazeSuns ugmuY
9 U 9 9 9 9

Luckana Bunroongsri’ Sirinee Poonchaisri’ Chalida Unahawutti®/

and Yuvarin Boontop"

Abstract

Aphids is a small insect pest normally found to severely damage several economic
crops, particulary subfamily Aphidinae. Cotton aphid is one of the very important key pests
of field crops, vegetable crops and ornamental plants. The objective of taxonomy study is to
know about the basic or fundamental information for further use such as a list of perishable
pest to exportation. However, the genera and species, host plant and their distribution in
Thailand are needed to know as well. The study was conducted from October 2007 to
September 2010 by collecting aphids from regional parts of Thailand and damaged plants
were recorded. The results revealed that there were 7 genera and 12 species, namely, Aphis
gossypii Glover, Aphis nerii Boyer de Fonscolombe, Aphis craccivora Koch, Aphis
spiraecola Patch, Aphis glycines Matsumura, Toxoptera odinae (van de Goot), Melanaphis
sacchari (Zehntner), Rhopalosiphum maidis (Fitch), Rhopalosiphum nymphaeae (Linnaeus),

Macrosiphum rosae (Linnaeus), Myzus persicae(Sulzer) and Lipaphis erysimi (Kaltenbach)
Key words: taxonomy, aphids
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fivondy wazlwnnisuwsnazany wauwdvdaululsdday Aphidinae wuwdsgdowlvdday

Aphidinae 7 an8 12 ¥in Ao Aphis gossypii Glover, Aphis nerii Boyer de Fonscolombe,

Aphis craccivora Koch, Aphis spiraecola Patch, Aphis glycines Matsumura, Toxoptera

odinae (van de Goot), Melanaphis sacchari (Zehntner), Rhopalosiphum maidis (Fitch),

Rhopalosiphum nymphaeae (Linnaeus), Macrosiphum rosae (Linnaeus), Myzus persicae

(Sulzer) W8 Lipaphis erysimi (Kaltenbach)

AWIAD :  BYNTuAsTY wRvseY
A

wavsau (Aphid) {uuuavings
yumlin  ludusiu Homoptera 79A
Aphididae uuas9AdTidnYUALAYAD
annanveeiudlinouuuldine wazuuuld
e Tuwndouitiiousos wivgsuas
verpRuguuulilima dasufeaiuian
pongnlalpalifounawiug Tesainyayi
viosupud A Teuazaangniduwaiiy
wamun (Thelytokous) wiluwmmunIffieng
uasdumIgouazuaRuglitouuulaly
wenazuuuliine SvmAfmmfiouas
pongniuld (Capinera, 2004) vMlvifin
Fnuldioteing wenanddufiunung
yfindsfinyarhvuiimivsaududiuann
oAy fuFedufitisnseaiuman

@ s

gawanduniislugudnadunilovaeiiy vi5e
e il luseinSndumily wivdauwi
gauLar iy Toiasfivlnugminisy
agliluiiy dwdew o vesiy Wy vendeu
RonsouLayNasau uSnadgnyhaisd
FnwoiAaund wi Tugu wednder luuse

wavigmiazazuonszsillufign ity

gnyianeguwssazi idusdnniaasoyivle
wipuronSevnlssuneld wenaniwde
daudetudivuavimarddnemeidulh
wilen 9 Bundn yswns (honeydew) B
duamauavasn veaswseyiulnls
agwsmdnagilusazes  Tuduliangn
a5vewnadngisdonziuacliagoiiud
dwiuwaszanUaniilesannyahm e
51 v llsfufiseunsvesnainiunisly
LazieUTEWA WRYseunaINAzR AT
Freanfigudidoduwvedenandalisa
smnlsafivnatveiin Wy wavdouihe;
Aphis gossypii Glover Huwmerihdslhis
swnlsalusouasfivnszauny waysou
fawiRey; Aphis glycines Matsumura \Ju
wimzdalisaamnlsalusouay i
WASBSHIMARY (1h3aug uae Juuiny,
2545) unziwRusoudiy, Toxoptera citricida
(Kirkaldy) Huwmzindohdasimnlsn
Citrus Tristeza Virus (CTV) ynlduiinlsn
V38771 (Blackman and Eastop, 2000) [
wavseufigafiwhRvefufisiidulsa Wa

TdsansufuasihlaylEfinitco o

25



waessulugafufisfududohyaazgndis
Tuushaevilifssafutulspse
wRygawisd Aphididae ulvosnifiu
8 19AYDY Ao Lachninae, Eriosomatinae,
Hormaphidinae, Calaphidinae, Greenideinae,
Anoeciinae, Chaitophorinae W8z Aphidinae
waygoudl duinsivdmingayluvddeoy
Aphidinae (Capinera, 2004) fifuns@nwn
aynsIs TR WAYSBIIGAYDY Aphidinae
Wenswana ¥iin Ry Avuaziwnnsuns
nsvatvveumarsoueAtas  dfwsuidu

8/

doyalunmsdaivgiseBeAngivuaydy

9/

Foyalumstasiuidnsialy

gunanluaeisnis

§1979 TIWTINFIDEawWAYEaUIN
waslgnfieimnnirvossemelne Tasld
yWiudufetsmivsauuedmlduinased
usTph g msunsaiyseu wiadnlu/
von/diuwpsfufifmdvsouinizonfuey
shensslnsdinfio wietsmassounio
fuldguwarafin naswwalafin wssqu
nasn e TuiineaziBun 1Hun dnwaiivi
wu Ju/den/d sonudl uazBadfiufiegs
usedieisnaniungsssneinrudy
meluussphudouioiosnwimetolian
sgiane  SunonIsURinawluann

§5954YIR  AANUEIFIDE 1IN Y T oUT

sausas induluguiasufuminisngueiu
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Wewmumso$nuiiis ngomwe Weldug
WidudnfuTowasuuneindovuld
napoganssAml YuiinTeaviBunsiiee Wi
sUs19 wauszd (Dusiu shipglomas
gaufivuiinstvavunuwd i lUdninsoy
Fagy Wodmsistialagmeialasdons
P1838n15u9 Blackman and Eastop (2000)
Fotitunaustl

1. degrewmiygausanainuin
ABY (HduR1zAnsenagdiuaniiuue way
Saewavwainelufioen sivee g
pguU ey dnwasgeuiianzudldly
naanuftiuoanaaas 95% hlUsulnes3
water bath WU 1-2 W%

2. pRLBANDIDADAN HUSITRTAY
Tuumai@uslonsonler (potassium hydroxide)
10% wifivly 3-5 wdi

3. pagsazaeliunaBuulanson
Tedaan §ruseindu wWavwhndu 56
ASy uduefoldluminausn 5-6 Wi

4 gehndueen HunIAUNaBYS
pv8fn (glacial acetic acid) utiigly 2-3 Wi
uipasen vddn 1 A%

5 peniaunadsanzdfinoan Ay
Traveae (clove oil) wifidld 10-20 Wit w3e
aunhsmetomiedeuls

ymswyialas havenwpuinds
#1l(Canada balsam)AYILRNTDYRIUUUEHY
wiiTnalad @uwiydauasiunenwaum

o o

Taty wdygaunnediosdu aanuan vl
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siphunculi W8% cauda Tﬁagﬂum”umﬂ\j
RI897Y QWﬂﬁuuﬂmlﬁﬁu(xylene)mouu
AunatguNualadfiiazein Aoy ATILAHY
alasauuniiuwdnRlant wanuiuglas
nduduliiuunwuuiUnalasdogfuuy
lvsulugouusay figuundl 50 Buen
WalEus 1wy 7-15 0 thiethemiygeu
TN BT e IR Nt Vel e PRI o E R Y
¥iln InpsrageudnuusiidAyiveynsy

Fsuldndovaanssmuyin

9

compound
microscope AfiavuEygy 600 W MIIag
fnwoirsAgAldTuunafinliun vuam
cauda, siphunculi #39 cornical UuAnNIwW
wWRygauLrazyiin %mqa LREYTIAUBOINRY

dou fuady tAusiayvluAns g

WANSVARBYLALIIITO!

WUWRYEDUI0ALaY Aphidinae 7
ana 12 ¥flm AB Aphis gossypii Glover,
Aphis nerii Boyer de Fonscolombe, Aphis
craccivora Koch, Aphis spiraecola Patch,
Aphis glycines Matsumura, Toxoptera
odinae (van de Goot), Melanaphis sacchari
(Zehntner), Rhopalosiphum maidis (Fitch),
Rhopalosiphum nymphaeae (Linnaeus),
Macrosiphum rosae (Linnaeus), Myzus
persicae (Sulzer) WR¥ Lipaphis erysimi
(Kaltenbach)

FnwnIEINUDYNINIS UL DS WR DY

19ADY Aphidinae 5ivil

€

= '

WwRYFoUTLLNRUIRLEAN §FEaY

9
~ o ey

1 efUnuazllitn AweIRInEIWIN

] IS wll

suanevoulisiugiuusy cauda v17 15-35
faawes gUseduguld afenagnunsvse
HANSY @ an wafiooldaiuisouyn
panaINfusdIuinEy dineaznitenid
dawnn Tdduusnsroiundinduiin T
ypoAYgan Fvawns gamgl DRound
WMEDYAN WRBYRR Ty Wylauwdny
Wediiaufioi Shmauny Fuuwag use
do vvliafilunFonvuluduirunmgy
uinodudies JUSsuBuIAYsauUUYDan
i 3 g willouuuawiag W (Figure 1)
s Ayl

W1 (Head) fwinm@nnidvioay
GouRnfuanUdoousn 999MIR (antennal
socket) Ll vidawminy

m7 [Huuuun19I8 (compound eye) &
FIWIEREAINININY (multifaceted) WRY
Souniitnfinfie (ocell) 3 /1 BgEMiy
WIRRAZIITIN 2 T

winn 818 6 Uiy Udoudl 1 uay 2
A scape uwaz pedicel Udasfimasdu
flagellum wwIRUdBvaRIwazulody 2
da Fedlauuazd sy dwlnudody
gdguazning dudanediSyleEenin
processus terminalis &1INT18IUFIUNIN

U Jusuuazgeagsulfidnm

BFun17 rostrum § 5 Udey Udpywsnazdu

n
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2 azgmiign Useofl 3 duuaznoniudou
Suq Usinu?l 4 war 5 shidaufniudpdiv
wilowuudasiie (Figure 5) nslu
rostrum wwia 2 vieBuiinanmswmn
apusmn vielwglidmsugmiiabean
fiy Fnvieasfiomnadnnimavsouavusey
vhanyidhgfufivnovied]

an (Thorax) § 3 Uday FoanUdoy
wSn (prothorax) BNURBYNEY (mesothorax)
waranNUNBIgRYy (metathorax)

w1 § 3 f agfienusiavudos Usznau

U

'Y

i TAuwn (coxa) 21 (trochanter) Siuen

=

(femur) Woue (tibia) WazUaI8w (tarsi) @

112 Udpy usziiduagiuaygn

Un &2

=

aeflanudiaonay uwazan

9/ = 92/ 9/

A
Udougavg Unewrhazniouaseniniilng
Ny

#imy (Abdomen) & 9 Udoy upaziiiu
Wiz 8 Udow

swla (Spiracle) agurIndhovags
fitudspuiusadoud 1 - 7 Useoazs

Abdominal tubercles (Tupsu3iI0M
iovag&audl 1 uay 7 U&ouazs

Siphunculi %38 Cornicle {5Un%y
Juwisagfivaefiausmuuuuinaldaed 5
win 6 fuuAuansteii vesdndy Ul
yiinfuiosn vesinddnwoieidug may
gousrddosuaunalumiyInanyinig
siphunli pnainnlavdoietaoiufiain

fmawaniay vouwmaIasinmuwmiavie
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Urnaasi i wliansnsndivhaismie
gauUll UBNIINILUNDLUDIMRITINF1ILE?
waudouss; Ceratovacuna lanigera
Zehntner fuaasdypuillsluy (Alarm
pheromone) Builuraumaidnuiiauiisanna
Wiaue) fup3e (Joshi and Viraktamath, 2004)

Cauda v3oynu JUsonfeundeih
fio vseiladigusodumseaumasy
WUINI9NI53 AT NRusoUIuAt DY
Aphidinae

1. - Antennal tubercles well-developed

Antennal tubercles low or undeveloped,

not higher than medial part of

2. - Inner faces of antennal tubercles
convergent or paralled. Siphunculi
without a subapical zone of polygonal
reticulation...........cne. Myzus persicae

- Inner faces of antennal tubercles

divergent. Siphunculi with a subapical

zone ofpolygonal reticulation
............................................. Macrosiphum rosae
3. - Siphunculi shorter than cauda ... 4

- Siphunculi as long as or longer than

o= 11 Te N S |

4. - Caudal tongue shaped. Siphunculi

darker than cauda ...
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- Caudal tongue shaped. Siphunculi
paler than cauda. Hind tibia with row
of peg-like Projection.......smssee
................................................. Toxoptera odinae

5. - Siphunculi as long as cauda .................. 6

- Siphunculi longer than cauda ... 7

6. - Body ovate. Antennal segment III 1.2-
1.7 times longer than siphunculi ..
...................................................... Lipaphis erysimi

- Body rather elongation..........mie

.................................... Rhopalosiphum maidis
7. - Siphunculi with a distal swollen portion

............................ Rhopalosiphum nymphaeae

- Siphunculi without a distal swollen

portion......

oo
1

Dorsal of abdomen with an extensive
S0lid black SCleriten......mmmmmmesssssssmsssesrenss

................................................... Aphis craccivora

Dorsal of abdomen without an
extensive solid black sclerite.................. 10
9. - Siphunculi and cauda very pale..............

.......................................................... Aphis glycine

Siphunculi and cauda dark or dusky

10.- Cauda paler than siphunculi and
usually with 4-7 hairs.......mn:
........................................................ Aphis gossypii

- Cauda and siphunculi dark..........c....... 12

11- Rostrum reached beyond hind

COXAEcovrvreerersmssrsmsssssmssesssmsssssnssess Aphis nerii

- Rostrum reached to middle coxae.....
.................................................... Aphis spiraecola
NuasBuauarInyMEAIA WA EEaA
tiog Aphidinae
Aphis gossypii Glover, 1877 (Figure 3)
Hossiny  widouihy Cotton aphid,
Melon aphid
JUSeRnEMY
Snwouzluassumi wanldfitn
HuwRygauuuaenTuuuIAngY
agsiudungy Smdavdeu Fwilovay
Jyraufeddendinuaeds % Juundn
vertex LAY antennal tubercle lsia3ey m&
venam mnUdosusn (scape) Rwmdpvou
pia maUdeed 2 (pedicel) Ry
maUdaed 3, 4, 5 uar 6 HwEDduNNYT
wInUaafl 6 I processus terminalis #13
nidugdesndt 3.5 wh Sndusuly
Sealuymesi fwdavunudiyy vidus
DUWRDY REUUNIBUDISUYT (femur) ire
fumthudiy (tibia) 8Wiudu Usneuthudsfise
fuWh (tarsus) wazwh@hmadavdasm wh
Usoousnuaztay (claw) &5 siphunculi 813
11 cauda Fhmadfiaus cauda Aoou
fluu 4-7 1&u
Fneuzudubualanuia d1517
1.116-1.377 (1.218) fadwms nig 0.698-
1.022 (0.855) fiafuma wuIndl 6 Uany
wuInldaudl 3 v 0.121-0.207 (0.162)

fiafmng Usno 4 #713 0.083-0.143.(0:20)



fafwmns Ufsel 5 813 0.097-0.157 (0.131)
fiafwns U&eu? 6 8717 0045-0.061 (0.053)+
0.098-0.189 (0.151) §aRmM9 rostrum &3
TAuwAnaY siphunculi #17 0.134-0.314
(0.248) {aFWMS cauda ©717 0.175-0.269
(0.23) ARAWMT TUu 5-7 L&

fwewns fhe nszdvu (N3 wzde Ry
Won Bus1 Wnled uzer wuudn newan
Wookh waymna wa nuatu W50 uou i
peenaung A1Ule W Thozwou

=

nMsuwinsgY uwnys Weolvdl wgayd
N WATTIEN guaTIeeil §3und Unuend
Aphis nerii Boyer, 1841 (Figure 4)

Boadlyy  wAndousn Oleander aphid
JUSRNUE

anwzlusssuei wankifitn

agswiuiungy dwfeody diwey
siphunculi uagynudhmadiusuiious i
fluumidn vertex TA9 antennal tubercle I3
W3ty M8 IRUSDIKIN (scape) uae
Ufoufl 2 (pedicel) R vunnUdasdl 3,
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Aphis craccivora Koch, 1854 (Figure 5)
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Groundnut aphid

USRI

snwauzlusssued wanlifitn

sgvniufiungy fhmasvEes
Wusfuen sdeudilvuieg Fenagau
UnAgusIAT &§11uod siphunculi uazwod
A1 Wafluualdn vertex (A9 antennal
tubercle (3195t MFF wnmE 2 & 3
YBUAIHI WUIAUADOR 1, 2 (scape Ud¥
pedicel) uazdmUatzuavldasd 5 &5
mnaUdaudl 3, 4 uazlpuwnnnudoud 5 &
u11 §duglly Gealumesuwia Bhma
A1 U3 aulhouRaIWIRAINY ISR
27 8917 8nLiU coxa, trochanter URY
femur UaY tibia fhmaidy siphunculi £13
n1 cauda cauda s Tvu 4-7 1&u



SnuuzUULAUNlaRuA? 81577
1.240-1.828 (1.552) Hadwms n319 0.808-
1.326 ( 1.113) #adwng vuIndl 6 Udoy
wuIAURBuA 3 817 0.252-0.366 (0.319)
fafmng Udaud 4 u1n 0.165-0.292 (0.246)
Nafmng Udaud 5 81 0.160-0260 (0.225)
Iafwmns Usaud 6 811 0.061-0.090 (0.076)+
0.138-0.228 (0.198) fafm5 rostrum #7170
Tauwgudy siphunculi 817 0.409-0.496
(0.445) §a8UpS cauda 717 0.275-0.402
(0.365) HaNiNmT Hou 5-7 L&
fyans failnen day ddum un Twdn
Tiwgnd Wnd
N1SUNINIEIY Sveay Juulud awy3
ST WNESYS NIRYRuYE
Aphis spiraecola Patch, 1914 (Figure 6)
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Aphis glycines Matsumura, 1917 (Figure 7)
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Rhopalosiphum nymphaeae (Linnaeus),
1761 (Figure 8)
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NISUWINTTINY NFONHT UUNYT guaTsIil
Rhopalosiphum maidis (Fitch), 1856
(Figure 9)
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Toxoptera odinae (van der Goot), 1971
(figure 10)
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Melanaphis sacchari (Zehntner), 1897

(Figure 11)
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Macrosiphum rosae Linnaeus, 1758
(Figure 12)
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Myzus persicae Sulzer, 1776 (Figure 13)
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Lipaphis erysimi Kaltenbach, 1843
(Figure 14)
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Antennal tubercle

Rostrum

Abdominal tubercle
% on 1% segment

IALRC AN

. . ) ;:‘ = ]— =
Siphunculi : ‘ ! 1 by, 2 ; Abdominal tubercle
N !jmfi i on 7" segment
3 r
Cauda U
Dorsal Ventral

Figure 1 Morphology of Aphids (Blackman and Eastop, 2006)
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Figure 2 a. Antennal tubercle well-developed b. Antennal tubercle undeveloped
c. Siphunculi : clavate shape d. Siphunculi with a distal swollen portion

e. Hind tibia of Toxoptera spp. f. Siphunculi with subapical zone of

with row of peg-like projection polygonal reticulation
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Figure 3 Aphis gossypii Glover

Figure 4 Aphis nerii Boyer de Fonscolombe

Figure 5 Aphis craccivora Koch
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Figure 7 Aphis glycines Matsumura

Figure 8 Melanaphis sacchari (Zehniner)




Figure 11 Rhopalosiphum nymphacae (Linnaeus)

—




Figure 14 Lipaphis erysimi Kaltenbach
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mailaivn Amblyseius longispinosus (Evans) ruplafngnyay
Utilization of Predatory Mites Amblyseius longispinosus (Evans)
for Controlling Spider Mites on Roses
wfien AvBudn! wiuws nalueianl’ fwg wrnilmud? uee wasszwy nimades”
Manita Kongchuensin'/ Tewin Kulpiyawat” Pichate Chaowattanawong

and Ploychompoo Konvipasruang"

Abstract

The spider mite is known to be a critical pest, causing great damage to roses which
are economic ornamental plants in Thailand. The use of predatory mites; Amblyseius
(=Neoseiulus) longispinosus (Evans) to control spider mites has been considered an
effective method and can compete with chemical compounds. However, the introduction of
this alternative biological agent on a large scale with greenhouse roses has not yet been
studied. The comparison was conducted between biological control of spider mites on
greenhouse roses by predatory mites; A. longispinosus and chemical control using an
acaricide . This research was carried out at Pak chong district, Nakhon Ratchasima province
during November 2007 - July 2008. The results revealed that the release of A.
longispinosus at the rate of 9-10 mites per plant at 2 to 3-week intervals effectively
controlled the Kanzawa spider mite; Tetranychus kanzawai Kishida. After releasing, the
population density of the Kanzawa spider mite in the predatory mite plot was found to be
significantly lower than in the acaricide-sprayed plot. The release of A. longispinosus at a
lower rate of 3-4 mites per plant was evaluated as an effective and ecomnomical way to
control both Kanzawa spider mites and two-spotted spider mites, T. urticae Koch, at the
same farm during October 2008 — September 2009. The release of predatory mites at 2-week
intervals initially integrated with spraying of harmless acaricide, such as fenbutatin oxide
55% SC for a spider mite outbreak season over a 4-month period and afterwards releasing
predatory mites only once a month showed effective control of spider mites on a year-round
basis. These results indicated that the predatory mite; A. longispinosus can be successfully

integrated into a pest control system on a large scale with greenhouse-grown roses.
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Y Entomology and Zoology Research Group, Plant Protection Research and Development Office.Department of
Ittre. Chtuchak; Bangkok 10900
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Key words:  spider mites on roses, Amblyseius (=Neoseiulus) longispinosus (Evans),

Tetranychus kanzawai Kishida, Tetranychus urticae Koch, Biological control
UNARgD

IafuAnsiafyrosnmau Buduliinenlisysumsugiseiavivasymalne M3
T#lasrah Amblyseius (=Neoseiulus) longispinosus (Evans) Lﬂuﬁ'ﬁ‘ﬂ’]‘iﬁmuﬁamua%ﬂ‘iﬁmg
fulpeosiusednsnn nawunstdasenlsls wigolifinmadnyisnsiilashedndlu
wasUgnouanuznalmg) vinddeiiRlfmimamageunisrunulsuseyufiue 1, Tetranychus
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Uszndndnnunsidlsinih hlldeun Solsvihmamaseumslglssnn A longispinosus Tu
3991 3-4 Fasiasiu WeruaulswwoyuAeuazlsaoan; Tetranychus urticae Koch iy
mMsuuUasnmaIu M souildiy serieifounaiay 2551 - dueneu 2552 wuhmsddosls
VR 3-4 Fspdu yn 2 ek Wuna 4 deu nefimswuanselsilidusunnusie
§avin w1 fenbutatin oxide 55% SC Tugaunanngmansszuinvasls ndsmuusaslss
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Aman:  [sAmgnuanu lasi Amblyseius (=Neoseiulus) longispinosus (Evans) [ausss
Aug lsaovan msmuaulsingialaediis
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dulunsinUsyyafivafgaiulan sswa  wnedy u Hudu (rsugwed, 2543)
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Figure 1

kanzawai Kishida

A. Adult female (left) and male (right) of Kanzawa spider mite; Tetranychus

B. Adult female of the two-spotted spider mite; Tetranychus urticae Koch
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Figure 2

Damage symptoms of spider mites on roses

A. Damage of the two-spotted spider mite on a ower

B. Damage of Kanzawa spider mite on leaves

nsliflsihamunlsdmanrauuay
fydu 9 MgniuanmlsoBou nawmunsly
g9l FsunadiSaunudlumaeusymn
(Field and Hoy, 1986; Malais and
Ravensberg, 2003; Osborne, et al, 1999) [5
Fvniitilssansnme Tnnandnensdunis
Aluwnied] 1ulsluned Phytoseiidae Tun
Phytoseiulus persimilis Athias-Henriot,
Metaseiulus occidentalis Nesbitt Wag
Amblyseius californicus (McGregor) §1935U
Tudszmalnedsbifins@nuludosnslils
savhmuRulsimgnYaIy 3INNNTE19I3A
syauivaslsfaslunuaiuiiugninynnia
2ouUsEmAlMY WUlaivin29d Phytoseiidae
gafulsapean wazlsunoyuiuem ayldly
nuatunatvyiln sinfinuuoyndouasd
Jnaunniign fe a6 A. longispinosus
(Evans)
2005) anmsnaaaulausuluipeu iR

(Figure 3) (Kongchuensin et al,

=

n1swuIlefvin A, longispinosus %

UseAndnmlunisfiulsanegn wazlsuneyy
AUEN AR (TR weRne, 2543) Fodiun
Tanlsswheiistlagdusvnda fyuevls
Fagnuauisaesedin dmduuumemalils
5 A. longispinosus AaURulsaeuIm ol
Anylfudiluansoiwed wuimsdseslsmn
A. longispinosus STUIU 2-5 HINBDAU
anunTRIURNlEBIIRUNERTEUEINUgNTY
anlsoFaunazanmlslagngs lnelad
ANHuAnsvaInnsdeeiumnlsimng sy
NsWUR19els (WP wRzAtg, 2539;
WM WREAMy, 2542) Furiaddedted
TrgUsravARazyin1smagaunisielsias
A. longispinosus Auaulsngnuaululsy
Sowvalvgy Inefldvunsfiazannisle
gsdlslunvaiy  warawsauusi
walulagmstilsswihnuaulsdngamarui
WurinwasnshlUlgls




“ -
. | "
: = A
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longispinosus (Evans) feeding on

Kanzawa spider mite
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Figure 5 Average number of spider mite; Tetranychus kanzawai and predatory mites;
A. longispinosus per rose leaflet on predatory mite plot during November 2007-
October 2008

[ = predatory mites released; lv = acaricides sprayed
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Figure 6 Average number of spider mite; Tetranychus kanzawai and predatory mites;
A. longispinosus per rose leaflet on acaricide-sprayed plot during November
2007- October 2008
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Table 1 Averages accumulate number of Kanzawa spider mite per rose leaflet in a month
in predatory mite plot and acaricide-sprayed plot before and after treated during
November 2007 and October 2008

Averages accumulate number of Kanzawa spider mite/leaflet”

Predatory mite plot Acaricide-sprayed plot ttest”
Before treated 239 0.76 251%
November 2007 0.92 137 -1.33"
December 2007 6.89 4.09 3.34**
January 2008 19.13 1.09 17.63**
February 2008 241 144 2.66**
March 2008 1.87 397 -3.18**
April 2008 313 0.12 7.73%*
May 2008 0.05 0.73 -4.61**
June 2008 017 1.02 -2.99**
July 2008 167 122 1.05™
August 2008 149 173 -0.54™
September 2008 023 0.62 -2.76**
October 2008 0.07 4.63 -8.14**

Y Means average from 4 data records per month

¥ + Averages number of spider mites in predatory mite plot > acaricide-sprayed plot
- Averages number of spider mites in predatory mite plot < acaricide-sprayed plot
* Significant at 5% level

** Significant at 1% level

NS = Non significant
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Table 2 A list of pesticides, concentrations and frequency used for controlling rose pests in

predatory mite plot and acaricide-sprayed plot during November 2007 - October 2008

Concentration

Frequency used

Pesticide (ml, g /water 20 1 Predatory Acaricide-sprayed
mite plot plot
Fungicide
azoxystrobin (Amista 25% SC) 10 ml 13 10
chlorothalonil (Daconil 75% WP) 20g 4 7
myclobutanil (Systhane E 12% EC) 8 ml 1 5
propineb (Antracol 70% WP) 40 g 1 5
sodium bicarbonate (Baking soda) 20-30 g 7 0
trifloxystrobin (Flint 50% WG) 2—3 g 14 19
trifolin (Saprol 19% EC) 20-30 ml 0 2
Trichoderma sp. - 1 2
Insecticide
acetamiprid (Molan 20%SP) 3-5¢g 0 3
Bacillus thuringiensis (Florbac FC 35% EC) 10-20 ml 5 6
Beauveria bassiana (Buverin 1x10 cfu/gm 60-80 g 2 0
WP)
buprofezin (Napam 25% WP) 5¢g 2 3
chlofenapyr (Rampage 10% SC) 10-20 ml 2 4
dinotefuran (Stakle 10% WP) 10g 1 1
Imidacloprid (Confidor 10% SL) 10 ml 11 4
imidacloprid (Provado 70% WG) 2g 18 24
NPV (DOA) for Spodoptera litura 20-40 ml 5 5
Acaricide
fenbutatine oxide (Torque 55% SC) 20 ml 1 2
hexythiazox (Nissorun 2% EC) 30 ml 0 4
pyridaben (Sanmite 20% WP) 10 g 0 8
spiromesifen (Oberon 24% SC) 6 ml 1 3

Total
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Figure 7 Average number of spider mites and predatory mites per leaflet on roses in
predatory mite-released greenhouse 1 and 2 during October 2008 - September 2009

[ = predatory mites released; = acaricides sprayed
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Appendix 1. Toxicity effect of pesticides, according to the IOBC toxicity category by
Hassan (1994) on Amblyseius longispinosus (Evans) (Kongchuensin and
Takafuji, 2006)

slightly moderately
Common name harmless harmful
harmful harmful

Acaricide
fenbutatin oxide ®

fenpyroximate

propargite

Insecticide-acaricide

buprofezin
pyridaben
petroleum oil

abamectin ®

ethion
methomyl ®

amitraz

Insecticide

clothioanidin
dinotefuran
fenobucarb
imidacloprid

lambda-cyhalothrin

lufennuron
acetamiprid
diafenthiuron

emamectin benzoate

indoxacarb
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Appendix 1.

slightly moderately
Common name harmless harmful
harmful harmful

tebufenozide ®

cypermethrin
etofenprox

fpronil

spinosad
carbaryl
carbosulfan
chlorpyrifos

chlorpyrifos+cypermethrin

prothiofos

Fungicide

carbendazim ®

trioxystrobin
validamycin ®

carbendazim+mancozeb

mancozeb

sulfur o

Harmless = mortality <30%
Slightly harmful = mortality 30-79%
Moderately harmful = mortality 80-99%

Harmful = mortality >99%
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Superorder Stylommatophora

Superfamily Camaenoidea
Family Camaenidae
Amphidromus schomburgki (Pfeiffer)
Amphidromus xiangensis
Ganesella acris (Benson)
Landouria winteriana
Landouria smiroensis
Chloritis siamensis Moelendorf
Superfamily Helicoidea
Family Bradybaenidae
Pseudobuliminus siamensis (Redfield)
Superfamily Achatinoidea
Family Subulinidae
Lamellaxis gracilis (Hutton)
Superfamily Streptaxoidea
Family Streptaxidae
Oophana siamensis
Superfamily Helicarionnoidea
Family Arionphantidae
Cryptozona simensis (Tomlin)
Cryptozona sp.
Hemiplecta distincta (Pfeiffer)
Hemiplecta sakaya ( de Morgan)
Hemiplecta siamensis
Quantula weinkauffiana Crosse & Fisher
Sarika resplendens
Sarika hainesi
Macrochlamys limbata Moelendorf
Family Trochomorphidae
Trochomorpha sp.

‘amily Helicarionidae

TamafguadnIIng U7 29 atuf 2 nsnmAy - SunAw 2554

Durgella libas (Blanford)
Family Pyramidulidae
Pyramidulus sp.

Subclass Prosobranchia

ngudl fnm 1 7 medilaumnn
WlanfwUn (operculum) BaRnwduiusiug
ULYRYRIWINY (tail) wastlnafindioveuvn

Fadludan veeninnguilfiwauen

Rl E LY
Order Mesogastropoda
Superfamily Cyclophoroidaea
Family Cyclophoridae
Cyclophorus malayanus (Benson)
Cyclophorus volvulus
Rhiostoma housei ( Haines )
Cyclotus setosus ( Moelendorff)
Leptopoma aspirans (Benson)
Leptopoma vitriem (Lesso)
Scabrina sp.
Family Pupinidae
Pupina siamensis
Subclass Gymnomorpha
Superorder Systellommatophora
Order Soleolifera
Family Rathouisiidae
Atopos sarasini Collinge
Family Veronicellidae
Semperula siamensis ( Martens)
woun Inmandl drsranuniuioudiu
Tnddervdoreusiunatssisrsiiuie uaz
daulvgldl Judnsiydovanbifiufivan wu

Scabrina sp. Hemiplecta sakaya Pupina
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Abbott, RT. 1989. Compendium of land
shells. American Malacologists, Inc.
VMC Graphics, Hong Kong , 240 p.

Panha, S. 1996. A checklist and Classification
of the Terrestrial Pulmonate Snail of
Thailand. Walkerana, 1995 - 1996,
8(19): 31 - 40.

Solem, Alan. 1966. Some Non-Marine
Mollusks from Thailand, with Notes
on Classification of the Helicarionidae.
Spolia Zoologica Musei Hauniensis,
Copen. 24: 1-114
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Amphidromus schomburgki (Pfeiffer) Amphidromus xiangensis
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Ganesella  acris ouln

Landouria winteriana

noulpy Chloritis siamensis Moelendorf

Landouria smiroensis
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Oophana siamensis Cryptozona siamensis (Tomlin)

VDYLRD Hemiplecta sakaya
Hemiplecta distincta (Pfeiffer)
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Hemiplecta siamensis naEniURaNaI

Quantula weinkauffiana Crosse & Fisher

WOHFIFTMN Y RREREIE

Sarika resplendens Sarika hainesi

PRYURURBN

Macrochlamys limbata Moelendorf
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BRI WO RN
Trochomorpha sp Durgella libas (Blanford)

Nagodinaigy ooy

Cyclophorus malayanus (Benson) Cyclophorus volvulus
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4 5' ]6’1 7 | 8

wosgwie, ey danly yauWiatoy

Rhiostoma housei (Moelendorff) Cyclotus setosus
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Leptopoma aspirans (Benson) Leptopoma vitrem (Lesso)

NoYUL Pupina siamensis

Scabrina sp.

NnaTsS 18 mni

Atopos_sarasini Collinge Semperula siamensis ( Martens )
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