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Efficacy of Vapours from Plants Extracted against Chalkbrood Disease in Honey bee
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Abstract

The objective of this research was to find out the efficacy of plant crude extracts and
their vapourous activity or essential oil (EO) against chalkbrood disease (Ascosphaera apis)
in honey bee under laboratory conditions by using the spot on agar test. The screening
phase showed that 100 % of cinnamon crude extracted, geranium oil, lavender oil, citronella
oil, spearmint oil, peppermint oil and eucalyptus oil could inhibit fungal growth. The
influence of varying concentrations of essential oils exhibiting antifungal effect was also
monitored by diluting concentrations to 25, 50, and 75 % (v/v). It was found that, alll of
essential oils vapours completely inhibited fungal growth. In addition, 100 % of cinnamon

crude extracted vapours also could inhibit fungal growth for 72 hours.
Key words: Ascosphaera apis, chalkbrood disease, plants extracts vapours, honey bee
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Table 1 Inhibition of growth rates (%) of fungi exposed to three concentrations of the

essential oils from crude plants extracted.
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Figure 1 Test design used in the screening of plants crude extracted A) 100 % plants

crude extracted B) A. apis inoculum

Figure 3 Mycelial growth inhibition of vapours on Ascosphaera apis after 3 days. a) Non-
inhibited (control) b) Incomplete-inhibited by cinnamon crude extract vapor c)

Complete-inhibited by Essential oils (25 % of geranium oil)
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Effects of Essential Oils on Ascosphaera apis
Causal Agent of Chalkbrood Disease in Honey Bee
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Abstract

This research was conducted to investigate the effects of essential oils (EO) at
various concentrations for their inhibitory against growth of fungus Ascosphaera apis the
causal agent of chalkbrood disease in honey bee under laboratory conditions. The highest
concentration (100%) of each EO was directly dropped on individual mycelium. Out of
these, 7 EO (geranium, lavender, citronella, spearmint, peppermint, rosemary and
eucalyptus) showed potential effectiveness to prevent the growth of mycelium. The
antifungal activities of each concentration of 7 EO (1%, 2%, 4%, 6%, 8% and 10%) were
determined by the agar diffusion method. The result showed that citronella oil had the
highest activity. At 1 to 6% of citronella oil, the radial growth reduced by 64.75%, 77.05%,
82.79% and 90.98%, respectively. The growth was completely inhibited up to 8 %.

Key words: chalkbrood disease, Ascosphaera apis, honey bee, essential oils
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Figure 1 Colonies of A. apis were inhibited by difference essential oils. (Day 10)

a) citronella oil (completely inhibited) b) orange oil (un- inhibited) c) control
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Table 1  Fungal growth inhibition of each concentration of essential oil on PDAY medium
Fungal growth inhibition of each concentration (%)
Essential ols | GrOUP™ | 1o/ iy o(uh)  4%(v) 6%V B%()  10%(viv)
Geranium AB 27.05 59.84 62.30 95.08 100 100
Lavender B 22.95 28.69 70.49 68.03 100 97.54
Citronella A 64.75 77.05 82.79 90.98 100 100
Spearmint B 20.49 29.51 59.84 92.62 100 100
Peppermint  |BC 34.43 33.61 42.62 56.56 100 100
Rosemary D 29.51 30.33 34.43 34.43 35.25 39.34
Eucalyptus CD 20.49 34.43 49.18 42.62 73.77 69.67

¥ Homogeneous groups from least significant difference method (alpha 0.05)
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UsgAinBnmduwosllnsmuilumsmunumiunsglnnfihme,
Nilaparvata lugens (Stal) (Homoptera: Delphacidae)
Effectiveness of Sunsoil Petroleum to Control Brown Planthopper;
Nilaparvata lugens (Stal) (Homoptera: Delphacidae)

g9 BunddudY a59AANA Wi uazangssA Feawgne?

1 1
Ammorn Insung" Jarongsak Pumnuan? and Somson Hungspruke?

Abstract

Effectiveness of Sunsoil petroleum oil formulated by Sun Siam Co., Ltd., the Thai
company in controlling brown planthopper (BPH), Nilaparvata lugens (Stal) was
investigated in the insectary. The amount of 50 BPH adults were released in the test cage
containing 1- month old rice seedings. The number of BPH was observed after 20 days
when various treatments of neo-nicotinoid insecticide (imidacloprid), the commercial
petroleum oil, Sunsoil petroleum oils formulations #1 and #2, at the recommended rates and
both Sunsoil petroleum oils + imidacloprid at half of the recommended rate as well as
water (as the control) were applied. The number of survival BPH was counted at 1, 3, 5 and
7 days. The experimental design was CRD with 5 replications and 7 treatments. The result
revealed that Sunsoil petroleum oils formulation #1 and #2 + imidacloprid showed the
highest effectiveness to BPH with non-significant difference among them. 32.8+12.0 and 35.6
+3.1% survived BPH were found, respectively. Petroleum oil, even imidacloprid alone

showed low effectiveness.
Key words: petroleum oil, Nilaparvata lugens, insecticide, rice
uNARtD

IINMSNeEoUUsEAnSnmwnisvavdugeyat inadsy Suiluiifidins S ouiininlng
Uigndusey i TumsmuRuwisnsylaadiime; Nilaparvata lugens (Stal) TulsuBeu

Y augwaldadnainsns soduwalulanszasunddnamnsaanssdy ngommwe 10520
Faculty of Agricultural Technology, King Moongkut's Institute of Technology Lat Krabang, Bangkok 10520, Thailand
UaEh dusey i 26/7-8 0 5ufn-upsinen (Aapv 11) o.8tyy3 a.uyuend 12110

¥ Sun Siam Co., Ltd. 26/7-8 Rangsit-Nakhon Nayok Rd., Klong 11, Thanyaburi, Pathum Thani 12110 ']Tmlhﬁﬁ
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Figure 1 A: Mass rearing of brown planthopper (BPH), Nilaparvata lugens (Stal) in the

insectary, B: Test cage of BPH.




ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 30 No. 1. January - June 2012

NAMINARDYLALINITO!

anmsnuaIsafiofasiee lAwd ey
PIUAN (‘LI’]) 8715%7uHY (imidacloprid m1y
Suaruuzd) shiullng @y Glkislzn)
musmAuh Thidlnsden gas 1 uae
2 (RafiNmu N1 810B0gRINITAT) Uay
vheutlnaidey gns 1 uazgns 2 SnaRuwily
8uBYgRINISA + 8198UNa0 (imidacloprid)
M9 oniom A wuE ayuuiundfn
Unued 1 97y 1 (o finzidpelunszane
ARuAnENIevARBUmNY uazllmRunstlnnd
1hma sz 50 fsensomagoy antugy
Husnuminszlanfimadoun1awuans
wazmienszlanfiinafisendinvaenisnu
a3 7 1, 3,5 way 7 Tu wuinhiilnesfuy
gms 1 dwasinovflededogmensm + a9gh
U RYERT AT N AL TuszAnSnw

[
°

Tumsshmdvnselandvhmavialuguvuns
and1uIulszInsliguan Aoaiu1snan
USinosvsnnswmiedivg 32.8+120 wWasiBusd
sevavinApduraudUinadungns 2 Snaf
wiodeBugaenisi + 15EuLaudRaINy
vilamuruuzih Suszansnmlunsnmay
nazlanfhma Aoanunananuszunamay
naglanfhmamioiug 35.6:3.1 Wadidud

= e

Ffusdninmannniinsidansdiusade
tueppdlingfeuges 1 uazgns 2 Wuaty
Wigd AesnunsnanUssangwiensslnnd
mawie 647479 uaz 64.3+14.0 Waddud
sy dehsidlngidey (@n3nsen) &
Uszdinsmwshlunmsmdnmaenszlaadima
RaanuisaanUseansmasnsvlnndiinag
wiin 802+14.8 WadiBud A 7 4 (Table 1,

Figure 2)

Table 1  Average percentages of survived brown planthopper (BPH); Nilaparvata lugens
(Stal) caused by various treatments at 1, 3, 5 and 7 days.
Percentages of survived BPH (Means SD)"
Treatment S -
0 day 1 day 3 days 5 days 7 days
Control 119.9+10.6aA
100.0+0.0B  1045+59 aB  115.8+13.2 aA  119.4+17.4aA
ATEL0 Y I—
Insecticide 100.0£0.0A  99.4+105aA  784+10.6 dB  784+18.8bcB  62.2+18.5¢C
e I R— A
_ 100.0+0.0A  102.7+102aA 1022+159abA  949+16.8bA  80.2+14.8bC
(commercial) .
Sunsoil
Petroleum 100.0+0.0A 98.3+5.6aA  96.1+16.0bcA  71.1x118cdB  64.7£7.9cB
formuwla L
Sunsoil
Petroleum 100.0£0.0A 97.6+45aA  939+107bcA  79.6+7.8bcB  64.3+14.0cC

. formula II.

|||||||||| T T T e
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Percentages of survived BPH (Means SD)"

Treatment
0 day 1 day 3 days 5 days 7 days

Sunsoil

Petroleum I~ 100.0£0.0A 97.1+104aA  739+167dB  56.3+153dC  32.8+12.0dD

+ Insecticide

Sunsoil

Petroleum I 100.0£0.0A 99.143.6aA 82.7459c¢dB  70.1+11.1cdC  35.6+3.1dD

+ Insecticide

Y Means in row followed by the same capital letter and mean in column followed by the

same common letter were not significantly different (P=0.05) according to DMRT.
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Figure 2 Percent survival of brown planthopper (BPH); Nilaparvata lugens (Stal) caused

by various treatments.
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UssAndmwuasansgadusandnulumstosiuidnuuaingeluussaiom
Efficiency of oxygen absorber in Packaging for Controlling
Stored Insect Pests of Sesame

AT Y avaus andans” wae Agm nBluens?

Pavinee Noochanapai' Duangsamorn Suthisut” and Saruta Sitthichiyakul”

Abstract

The efficiency of oxygen absorber (100 and 200 ml) in plastic bag (PET/CPP, KOP/
CPP and NY/LLDPE) was investigated against all stages of the three-major stored grain
insects: Tribolium castaneum (Herbst), Oryzaephilus mercator Fauvel, and Corcyra
cephalonica (Stainton) in laboratory from 2007-2009. Five hundred grams of sesame seed
destroyed by these insects and oxygen absorber as treatment were put into each type of
plastic bags. However, oxygen absorber was not put in the plastic bag as the control. The
plastic bags were then sealed and kept at room temperature. Percentage of adult emergence
and percentage of mortality were checked after one, two, three, and four weeks. The results
showed that the plastic bag and oxygen absorber caused 100% mortality to all insects after

1 week exposure.
Key words : oxygen absorber, insect stored sesame , packaging
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Table 1 ~ Averaged percent mortalities at the egg stages of Oryzaephilus mercator after 1-

4 weeks
Averaged mortality (%)

Tireatmmient Week 1  Week2  Week3  Week 4
1. PET/CPP + 02 absorber 100 ml 1000 a 100.0 a 1000 a 100.0 a
2. PET/CPP + O2 absorber 200 ml 1000 a 1000 a 100.0 a 100.0 a
3. PET/CPP 94.0 ab 940 a 988 a 916 b
4. KOP/CPP + O2 absorber 100 ml 1000 a 1000 a 100.0 a 1000 a
5. KOP /CPP + O2 absorber 200 ml 1000 a 100.0 a 100.0 a 100.0 a
6. KOP /CPP 89.2 be 79.7 ¢ 833 ¢ 797 ¢
7. NY/LLDPE + O2 absorber 100 ml 1000 a 100.0 a 100.0 a 1000 a
8. NY/LLDPE + 02 absorber 200 ml 1000 a 100.0 a 100.0 a 1000 a
9. NY/LLDPE 833 ¢ 869 b 940 b 92.8 ab
10. (check) 0.0d 00d 0.0d 00d
CV (%) 499 473 3.15 465

Y Average values in the same column followed by the same letters are not significantly
different at 95 % level by DMRT

Table 2 Averaged percent mortalities of Oryzaephilus mercator pupae after 1- 4 weeks

Average mortality (%)

Treatment Week 1 Week 2 Week 3 Week 4
1. PET/CPP + O2 absorber 100 ml 100.0 a 100.0 a 100.0 a 100.0 a
2. PET/CPP + O2 absorber 200 ml 100.0 a 100.0 a 100.0 a 1000 a
3. PET/CPP 973 b 9.1 a 99.1 a 9.1 a
4. KOP/CPP + O2 absorber 100 ml 100.0 a 100.0 a 1000 a 1000 a
5. KOP /CPP + O2 absorber 200 ml 100.0 a 100.0 a 100.0 a 100.0 a
6. KOP /CPP 99.1 ab 973 ad 973 a 973 d
7. NY/LLDPE + O2 absorber 100 ml 1000 a 100.0 a 100.0 a 100.0 a
8. NY/LLDPE + O2 absorber 200 ml 100.0 a 100.0 a 100.0 a 100.0 a
9. NY/LLDPE 99.1 ab 955 b 964 a 100.0 a
10. (check) 00 ¢ 0.0 c 00b 00 ¢
CV (%) 120 1.80 203 0.53

Y Average values in the same column followed by the same letters are not significantly
different at 95 % level by DMRT
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Table 3  Averaged percent mortalities of Oryzaephilus mercator adults after 1-4 weeks

Averaged mortality (%)Y

fRlaluia Week 1 Week 2 Week 3 Week 4
1. PET/CPP + O2 absorber 100 ml 100.0 a 100.0 a 100.0 a 100.0 a
2. PET/CPP + O2 absorber 200 ml 100.0 a 100.0 a 100.0 a 1000 a
3. PET/CPP 98.0 ab 100.0 a 100.0 a 100.0 a
4, KOP/CPP + O2 absorber 100 ml 100.0 a 100.0 a 100.0 a 100.0 a
5. KOP /CPP + O2 absorber 200 ml 1000 a 100.0 a 100.0 a 100.0 a
6. KOP /CPP 960 b 100.0 a 100.0 a 100.0 a
7. NY/LLDPE + 0, absorber 100 ml 100.0 a 100.0 a 100.0 a 100.0 a
8. NY/LLDPE + O2 absorber 200 ml 100.0 a 100.0 a 100.0 a 1000 a
9. NY/LLDPE 98.6 ab 100.0 a 1000 a 100.0 a
10. (check) 0.0 c 00b 00d 00d
CV (%) 204 0.00 0.00 0.00

V' Average values in the same column followed by the same letters are not significantly
different at 95 % level by DMRT

Table 4 Averaged percent mortalities at the egg stage of Tribolium castaneum after 1-4

weeks
Averaged mortality (%)

iy Week 1 Week 2 Week 3 Week 4
1. PET/CPP + O2 absorber 100 ml 1000 a 1000 a 1000 a 100.0 a
2. PET/CPP + O2 absorber 200 ml 100.0 a 100.0 a 100.0 a 100.0 a
3. PET/CPP 834 b 837 b 822 ¢ 854 b
4. KOP/CPP + O2 absorber 100 ml 1000 a 100.0 a 100.0 a 100.0 a
5. KOP /CPP + O2 absorber 200 ml 1000 a 100.0 a 100.0 a 100.0 a
6. KOP /CPP 845 b 829 b 832 ¢ 85.6 b
7. NY/LLDPE + 0, absorber 100 ml 100.0 a 100.0 a 100.0 a 100.0 a
8. NY/LLDPE + O2 absorber 200 ml 1000 a 100.0 a 1000 a 100.0 a
9. NY/LLDPE 86.6 b 858 b 88.0 b 86.1 b
10. (check) 00 c 00c 00d 00 c
CV (%) 261 3.04 291 121

Y Average values in the same column followed by the same letters are not significantly
at 95 % level by DMRT
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Table 5  Averaged percent mortalities of Tribolium castaneum pupae after 1-4 weeks

Averaged mortality (%)"

QECIENCTE Week 1 Week 2 Week 3 Week 4
1. PET/CPP + O2 absorber 100 ml 1000 a 100.0 a 100.0 a 100.0 a
2. PET/CPP + O2 absorber 200 ml 100.0 a 100.0 a 100.0 a 100.0 a
3. PET/CPP 772 b 97.1 a 100.0 a 1000 a
4. KOP/CPP + 0, absorber 100 ml 100.0 a 100.0 a 100.0 a 100.0 a
5. KOP /CPP + 0, absorber 200 ml 100.0 a 100.0 a 100.0 a 100.0 a
6. KOP /CPP 720 b 100.0 a 100.0 a 100.0 a
7. NY/LLDPE + O2 absorber 100 ml 1000 a 100.0 a 1000 a 100.0 a
8. NY/LLDPE + O2 absorber 200 ml 1000 a 1000 a 100.0 a 100.0 a
9. NY/LLDPE 85.6 ab 973 a 84.3 a 100.0 a
10. (check) 00 ¢ 00b 00b 00d
CV (%) 10.25 240 9.69 0.00

Y Average values in the same column followed by the same letters are not significantly
different at 95 % level by DMRT

Table 6  Averaged percent mortalities of Tribolium castaneum adults after 1-4 weeks

Averaged mortality (%)Y

gl Week 1 Week 2 Week 3 Week 4
1. PET/CPP + O, absorber 100 ml 100.0 a 100.0 a 100.0 a 100.0 a
2. PET/CPP + O, absorber 200 ml 1000 a 100.0 a 100.0 a 1000 a
3. PET/CPP 46 b 773 b 100.0 a 1000 a
4. KOP/CPP + O, absorber 100 ml 100.0 a 100.0 a 100.0 a 1000 a
5. KOP /CPP + O, absorber 200 ml 100.0 a 100.0 a 100.0 a 1000 a
6. KOP /CPP 33Db 100.0 a 100.0 a 100.0 a
7. NY/LLDPE + O, absorber 100 ml 1000 a 100.0 a 100.0 a 1000 a
8. NY/LLDPE + O, absorber 200 ml 100.0 a 100.0 a 100.0 a 1000 a
9. NY/LLDPE 33Db 1000 a 100.0 a 1000 a
10. (check) 00 ¢ ~00c 00d 00d
CV (%) 253 231 0.00 0.00

Y Average values in the same column followed by the same letters are not significantly
different at 95 % level by DMRT
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Table 7 Averaged percent mortalities at the egg stage of Corcyra cephalonica after 1-4

weeks
Averaged mortality (%)Y

L Ll Week 1 Week 2 Week 3 Week 4
1. PET/CPP + O, absorber 100 ml 1000 a 1000 a 100.0 a 100.0 a
2. PET/CPP + 0, absorber 200 ml 100.0 a 100.0 a 100.0 a 1000 a
3. PET/CPP 46.6 d 65.0 b 100.0 a 1000 a
4. KOP/CPP + 0, absorber 100 ml 100.0 a 1000 a 1000 a 1000 a
5. KOP /CPP + O, absorber 200 ml 100.0 a 1000 a 100.0 a 1000 a
6. KOP /CPP 60.0 b 650 b 100.0 a 1000 a
7. NY/LLDPE + O, absorber 100 ml 1000 a 1000 a 100.0 a 1000 a
8. NY/LLDPE + O, absorber 200 ml 100.0 a 1000 a 100.0 a 1000 a
9. NY/LLDPE 55.0 ¢ 633 b 100.0 a 1000 a
10. (check) 00 e 00 c 00b 00D
CV (%) 379 6.70 0.00 0.00

V" Average values in the same column followed by the same letters are not significantly
different at 95 % level by DMRT
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MSWATIEMS BB WelEmuRuAnsitlned35
Development of Culturing Method of Predatory Ladybeetle (Coleoptera:
Cocciniellidae) for Biological Control of Insect Pests

910 heEdg Suws i wazUsednns wamume?

Rojana Waijaroen ¥ Amporn Winothai ¥ and Prapatsorn Chaykumhang

Abstract

To develop a mass rearing method of predatory beetles for biological control
approach of insect pests, investigation and collection of predatory beetles were conducted
from October 2008 to September 2010 in cassava fields which were mainly infested by the
pink cassava mealybugs. More than 12 species of Cocciniellidae were found. Menochilus
sexmaculatus (Fabricius) was the most dominant species, followed by Micraspis discolor
(Fabricius), Brumoides suturalis (Fabricius), Scymnus rectoides Sasaji, Nephus ryuguus
(HKamiya) and Cocciniella transversalis Fabricius etc.

The experiment was undertaken on rearing methods of some predatory beetles in
order to find the method and species which could be reared easily and continuously in
mass in the laboratory. The result showed that Nephus ryuguus was the best species for
mass rearing in the laboratory. N. ryuguus, B. suturalis and S. rectoides could complete
their life cycles by feeding on Jack Beardsley mealybugs; Pseudococcus jackbeardsleyi
Gimpel & Miller reared on pumpkin. However, only N. ryuguus was able to be reared
continuously in the laboratory. B. suturalis was able to be reared for 3-4 generations, and
S. rectoides for 1-2 generations. Pooled rearing method was considered to be the suitable
method. About 20-40 N. ryuguus adults were put in the plastic container containing a
pumpkin covered with P. jackbeardsleyi, and were left for mating and reproduction about 1
week. Then the adults were collected and put together with adults from other containers for
the consequent mass rearing. The container of pumpkin from the above experiment was left
in the laboratory for the development of N. ryuguus until emergence. 101-769 adults at an

average of 21859 adults per container were produced. The number of adult N. ryuguus

Y naufiguardniing duiniduimumsensnniiy nawivimainuns agIng nqamwe 10900

Y Entomology and Zoology Research Group, Plant Protection Research and Development Office, Department of

Agriculture, Chatuchak, Bangkok 10900
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were depended on the density of mealybug on the pumpkin. This method was convenient
and gave the most cost-effective production and could be used to develop a systematic

mass rearing of N. ryuguus.
Key words: biological control, natural enemies, predator mass rearing, predatory ladybeetle
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Table 1 Species of predatory beetles and their preys found in cassava fields infested by

pink cassava mealybugs

Species of predatory beetles Adult pictures Preys
1.  Menochilus sexmaculatus mealybug
(Fabricius) aphids
2. Micraspis discolor (Fabricius) mealybug

aphids
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Species of predatory beetles Adult pictures Preys
3. Brumoides suturalis Fabricius, ' mealybug
Brumoides sp. aphids
4.  Scymnus rectoides Sasaji, mealybug
Scymnus quadrillum Motschulsky aphids
5. Nephus ryuguus (H. Kamiya), mealybug
Nephus spp.
6.  Coccinella transversalis Fabricius mealybug
aphids
7. Curinus cueruleus Mulsant. mealybug
8. Cryptogonus orbiculus (Gyllenhal) mealybug
mite
9.  Stethorus sp. mite
10. Catana sp. whitefly nymph
11.  Chirococcus sp. scale insect
12. Pharoscymnus simmondsi Ahmad scale insect
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Table 2 The numbers of pink cassava mealybugs eaten by predatory beetles in the

laboratory 4
Female Male
No. of eaten mealybugs/day)  No. of eaten (mealybugs/day)
Ranges Average Ranges Average
Menochirus sexmaculatus 222 1255 2-19 918
Micarspis discolor 2-18 991 2515 823
Brumoides suturalis 10-28 2159 425 1861
Nephus ryuguus” 7-37 2305

Y Due to the small size of Nephus ryuguus, gender was unidentified.
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Figure 1 Life cycle of Nephus ryuguus (H. Kamiya)

Table 3 Biological and ecological data of Nephus ryuguus (H. Kamiya) feeding on

Pseudococcus jackbeardsleyi Gimpel & Miller in the laboratory at room temperature

Measure Egg Larvaelst 2nd 3rd 4th  Prepupa Pupa  Adult
Numbers 70 69 64 61 58 57 57 56
Survival

Numbers 69 64 61 58 7 57 56 56

%o 9857 9143 8714 8286 8143 8143 8000  80.00
Mortality

Numbers 1 5 3 3 1 0 1 14

% apparent 143 725 4.69 492 1.72 0.00 1.75

% real 143 714 429 429 143 0.00 1.43

% accumulate 1.43 8.57 1286 1714 1857 1857  20.00

% 714 3571 2143 2143 7.14 0.00 7.14
Life cycle 27-38

Range 3-4 3-5 3-5 5-9 5-10 1-2 4-8

Mean 374 370 425 6.40 6.74 1.12 6.09

SD 044
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Figure 2 Mealybug rearing on pumpkin

Figure 3 Mass rearing of Nephus ryuguus (H. Kamiya)
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(1995) Tseomin Fufuiumdunseland
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shvsugmgfinuauansalunis
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wiRuEBuidIsgnunRTimsnzaufs gomgll
seRuguunatauaziinsisuuaviiuag
lafsnnidn wiihgompTgoiundiigumgan
wagaNsn xdwaviinisuinuaznis
oly saiemsiineananlvvosuuavantioy
89 WHIINIIWYIUYBY Heong UzAN
(1995) nduwuwRenselpadinmameiy
fnazvlid ity dogumplidisain
25 - 30 Ju 35 - 40 pyrwaBYR WBNIN
thusyaznmlumsueniusuoouladfiun

' ¥
o 1 =2 o

Wiy Wovangguurfiguluiiuay

]
¥

AagRvfinsueneiugliisitu sveznailu
Ao sEnsRusint (Bale et al.,
2002) & 49U Yumamura Waypme (2006)
srveuiannsfigumgilungguuniguiiv
ynivvuaunawouaty Chilo suppressalis
warABdNSURTen Nephotettix cincticeps
figmamsEsayiulndngy wanaindunis
Wasuwasanwaumpifgetuluggvun
il uualiueaelszuinsvaenuauladn
Plutella xylostella anay TuaneiUszring
vauvuaulaeauniny Helicoverpa armigera
WAYNUBUAY Trichoplusia ni Iz\nyu
(Kiritani, 2006; Srivastava et al., 2010)
wasBinuazinnuusiol gomlin
guiuunaazinasBinfiduay dewaliinis
WisdieesuIutaey(generation)up s UuAY
Tuseulunndu gomgiinfinaaseyziia
Yo ITTINULRGNNnItadudug Tnuuns
gomgifguduindonaluBouinfuuuasly
RNl NIz RUATIRSEIININN T
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wilosausal (multivotine)Tﬁﬁm%%ﬁmﬁua\]\j
Fuduuatitdmnuguluurasl ity wasdy
finseengnluusiazdiusnndy negomyd
fgotiudszann 2 puAngaBua dnduwa
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Wt i aswiusauiugedu
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Kiritani, 1998) a1nn15An®w 1909 Heong Uz
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fnlaifinasiodnnuiusiel usiflogompniiis
gutu 3 sorwadua axinaviiFE gy

u
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(2006) SBIUTITIMIUTUYBINUBUND C.
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WaBWEY 7.9 T4 (Dhillon and Sharma,
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WAL 8YEI91I81 149998 TnU B LN AY
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IR
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fupuwnmsunsnszatslilnaty wu fide
$19 uwiasUe uwRednuwmy (Parmesan et al,
1999) Tewuin 60 wWasduiuoufiida non
migratory butterfly quz‘iﬂﬁﬂ’ﬁﬂﬂwﬁuﬁ
wwsnsranelunmenaumiiolnadszunm 35-
40 Alawng vsline aardiuouwnnITuws
nszatslulnatuwndilan Tunefuuaslu
wadoulnLAUANEgNT YBULUANTITUNS
nszatnduaRRaLariuwaldunIsowew
wdeuiulugeusnniiisesiuge sty w
NISUNINTEIYYBDS spruce budworm
(Choristoneura fumiferana) Founaaviiiy
nanpufin i wivswsnmilandwgfingsu
Tnemaunsnszansludofiuiige dmusasdn
wateuiiafldaiuisaususildeaiiuso
negnisgaiug Smdululsznalnetdy

WEYaI9500 (2555)518974 T wiasta Orseolia
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al., 2001) UBNIINYY Yumamura U8y
AME(2006) S80I omM T g u i TH
gn9msmelugisgguueeiifiy vy
WY Nezara viridula way 1
Halyomorpha halys ansy 15 % 3ngamndl
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nsWniuBsuay guunilugy
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geinnisinfinaridufanssulunisnely
\Jusiu (Karuppaiah and Sujayanad, 2012)

UREEEATR L RIENT. (8 Tt SRt
wuRuARgRzuIsEiineIafinisuwsnszayly
fedszmafldiryinnisszuiauinau
WayninnsiUfeuwlavuasanmgiisinaf
guiuwnnzauiemsiauTin W vueuE e
T ntlwe (com rootworm) Diabrotica spp.
Foluunnsdmgilwanazinmheiisanlu
UsgwAuouawdnwile [Hfinisunwsseuna
lugwuszimaluwouylsunifigungfigetiu
(Petzoldt and Seaman, 2007)
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Angossud gomgifgeduilmanzauty
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USinaunoAngossusisiy Tnuuuaudig
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Ussnsanay dovainlunsdifiunavingiiy
finsasyiuingty vilivestinduay
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flgomgf 32 sermwalded Ussndnmnng
vhwBagemugampifigstusutivanmgin
TR drgnvgfindugoifin 35 aumn
walua swdvigaldazivmbaliovag
(Heong et al., 1995)
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MR LA INTURINN TR NUT U MRS
Angiy arswndvisefin Wy aranguing
NIDYRLALspinosad zaRUILANENINNIS
yapuuavasfigoumnfigy (Musser and
Shelton, 2005) usa9ARsAYAzUFUMIUTL
aswefiinndu msdamsusasAngiielunng
lanfoufiign Az MslEBsHaLRE N9
e TelneniandusdisiauaasAngfiy
Anmsdnaisuaziinnuianudnlafeaiu
HANTENUYDIRUUNYTABUNROANIHY sy
wanmssuna1tl aztvhliansarimus
LI iunisfuiiafunu S uuudavd
Mduazifnthulsduotnos
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WQYIITI00 QENEY. 2555, SyuunEniineg
neldnaclandou (Fredudla 30
RuvAy 2555) &uAuan URL: http/
/www.trf.or.th/index.php?option=

com_rubberdocé&view.
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Crikey steveirwini
Scientific classification
Kingdom: Animalia
Phylum: Mollusca
Class: Gastropoda
(unranked): clade Heterobranchia
clade Euthyneura
clade Panpulmonata
clade Eupulmonata
clade Stylommatophora
informal group Sigmurethra
Superfamily: Helicoidea
Family: Camaenidae
Genus: Crikey
Stanisic, 2009
Species: C. steveirwini
Binomial name
Crikey steveirwini

Stanisic, 2009




