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Maintaining the Effectiveness of Rice Moth Parasitoid; Bracon hebetor Say
For the Control of Stored-Product Insect Pests
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Parnpen Chayopas  Nuttawat Yaemyim ¥ and Kannikar Pengkhum

Abstract

The experiment was conducted to study the appropriate conditions particularly
temperature and time to keep rice moth parasitoids; Bracon hebetor Say (Hymenoptera :
Braconidae) effective for controlling insect pests in the stored house during 2011 - 2012 in
the laboratory of Postharvest Technology Research and Development Group and in the
stored house, Bangkok. Mass rearing of rice moths; Corcyra cephalonica (Stainton) was
carried out and their 5th instar larvae were used as hosts of the parasitoids. After that the
parasitoid pupae were kept under various temperatures of 5, 10, 15 and 20 °C and each one
for 7, 14, 21 and 30 days. The treatments at 10 °C and 15 °C for 7 days showed good
results in both high percent emergences of 88.09 and 8042 % and high efficiency in the
offspring production of 98.66 % and 96.12 % respectively. The results showed no
significances among treatments and the control (pupae from room temperature). Rice moth
mortalities kept at 10 and 15 °C for 7 days were 39.82 % and 46.33 % while those of the
control were 57.44 and 61.96 %, respectively. There was also an investigation on the
controlling efficiency by releasing 2,000 parasitoid pupae into the stored house every 15
days for 6 times to decrease the population of rice moth. The average amount of rice moth
was noticed to drop to 0.4 larva per 100 kg. rice bag upon the fifth release. After the sixth
release of parasitoids (90 days), only 10 % in average of rice moth larvae were found in the

rice bags.

Key words: rice moth parasitoid ; Bracon hebetor Say, rice moth; Corcyra cephalonica

Stainton, temperature, stored house
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Bracon hebetor (Hymenoptera : Braconidae)
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sondusfinTalfunluusase detio navel
orangeworm; Amyelois transitella (Stainton)
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#138719570998Induiie R uusiy almond
moth; Ephestia cautella (Walker) (9.75 0.25
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Table 1 Emergence of the rice moth parasitoid; B. hebetor after keeping pupae in various

temperatures and times,in laboratory, during the year 2011-2012

Percent emergence (%)
Temp.
7 Day 14 Day 21 Day 30 Day
5°C 81.19 9254 63.34 18.32
10 °C 88.09 52.12 32.62 10.34
15 °C 80.42 84.59 83.91 7571
20 'C 94.32 98.39 0* 0*

Y Average from 4 replications

* Adult of parasitoid emerged before the exact time that caused death of the adults

Table 2 The amount of parasitoid; B. hebetor offspring after keeping pupae in various

temperatures and times with their efficiciency, in stored house, in the year 2012

Percent emergence (%) Efficiency compared to control treatment (%)
femp. 7 Day | 14 Day | 21 Day | 30 Day | 7Day | 14 Day | 21 Day | 30 Day
5°C 8119 | 9254 | 6334 | 1832 | 129%c 1383 0 0
10 °C | 8809 | 5212 | 3262 | 1034 | 9866a 5267 3348 0
15 °C 80.42 84.59 8391 75.71 9.12 a 3255 4516 1296
20 °C | 9432 | 9839 0* 0* | 5042b | 4226 0% 0%
CV(%) - - - - 1386 - - -

V" Average from 4 replications

¥ Adult of rice moth parasitoid emerged before the designate time caused death of adults

and the number left were weak for reproduction

11
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Table 3 Effciency of Bracon in stored rice house after releasing to control the rice moth

larvae in 100 kg. of rice per replication (7 days after treatment )in the year 2012.

Temp.  |Time | mortality of rice moth larvae (parasitized by Bracon) T-Test | parasitized
Q) kept 7 days after treatment (%) decrease
(day) R1 R2 R3 R4 R5 Average (%)
10 7 3551 26.87 40.33 3495 61.15 39.82 }0.09 ns | 17.72
control 39.25 61 58.25 4793 80.97 57.44 4
15 7 37.67 48.67 38.33 53.33 53.33 46.33 ]0.07 ns | 1446
control 63.33 70.53 38.33 6148 70 61.96 j

Table 4 Effciency of B. hebetor in rice stored house after releasing to control the rice moth

larvae (3 months after treatment),in the year 2012

No. number of rice moth larvae (parasitised by Bracon)(RL) Average Note
Released” | and number of parasitoid(PA) (alive/dead) found? RL(alive/
R1 R2 R3 R4 R5 | dead)
RL [ PA|RL | PA| RL | PA | RL | PA | RL | PA
1 0/3{0/0 |0/0|0/0 0/4 |0/2]0/3]|0/0]0/3|0/1 0/3.6 Sampling 250
2" 1/510/0 | 1/1 | 0/0 |0/0 | 0/0 | 2/3 | 0/0 | 5/0 | 0/0 1.8/1.8 g/bag
3¢ 6/1(0/0|1/2 |0/0 (2/0 |0/0 {7/3]0/0 |0/3|0/0 32/18
4" 2/7|0/0 | 1/7 | 1/1 {3/8 |0/0 |1/5|2/0|1/9 |0/0 22/74
5" 0/0 | 2/2 | 1/3 | 0/0 [0/6 |0/0 | 1/4 | 1/0 |0/3 | 1/0 | 04/32
6" [32/]0/0|37/|0/0 |13/ |4/1 |49/ |1/0 |19/ |3/1| 30/835 | Count all of RL
760 965 1096 658 700 and PA

1/

Release 2,000 parasitoids 15 days interval

¥ From 250 grams sampling unit of rice (4 times) in each replication

¥ Count all of rice moth larvae and parasitoid in the bag (Start simulate 300 rice moth larvae

per bag)
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Figure 1 Rice moth parasitoid (B. hebetor) Figure 2 Parasitization of B. hebetor on rice

moth larvae (C. cephalonica)

Figure 3 Rice moth larvae (C. cephalonica) Figure 4 Rice moth adult (C. cephalonica)
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Figure 5 Rice moth larva parasitized by Figure 6 Larva of rice moth parasitoid
B. hebetor B. hebetor

Figure 7 Pupa of rice moth parasitoid Figure 8 Pupae of rice moth parasitoid

B. hebetor B. hebetor found outside carcase

of rice moth larvae
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Integrated Postharvested Pest Management in Coffee Bean

= ¢ & v o1 = I 2/ Ao oo 1/ o ~aX o€ v & 1/
NIIUNTT NIAH = NWET INTNEY = NI Vl‘jl?quﬂ%J N TUFIBN NN

Kannikar Pengkum ¥ Tippaya Kraitong # Pavenee Noochanapai ¥ and Nuttawat Yamyim “

Abstract

Coffee bean is often damaged by coffee bean weevil; Araecerus fasciculatus De
Geer (Coleoptera: Anthribidae) and tobacco beetle; Lasioderma serricorne (Fabricius)
(Coleoptera: Anobiidae). Insect control must be carefully carried out since insecticide
residues and quality of coffee have to be brought into consideration. Integrated pest
management can be used to eliminate these important pests. The experiment was made
during the years 2554-2555 at coffee bean storage rooms, Samut Prakan and Chumphon
Provinces. IPM and the farmer method (no insect control) were compared. IPM treatment
was focused on the use of light traps in conjunction with the application of phosphine
fumigation if necessary. After 8 months, the results showed that the IPM treatment could
control insect infestation better than the other method. The light trap was found to highly
catch adults of coffee bean weevil throughout the experiment. For the loss of coffee bean
from these insects, the high number of damaged grains was observed to reach 20.8% for the

farmer method while that of IPM treatment was only 1%.

Key words: coffee bean, coffee bean weevil; Araecerus fasciculatus De Geer,

tobacco beetle; Lasioderma serricorne (Fabricius), Integrated pest management

Y dnindseuasimunnenmavdumatiuieuazulsgu nannaingns nauiuinmainens ngomwe 10900

Y Postharvest and Processing Research and Development Office, Department of Agriculture, Bangkok 10900
Y pudidufiusiuguws nIIINIEnERT Yuns

¥ Chumphon Horticultural Research Center, Department of Agriculture, Chumphon
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uNARga

ssMuiAusnsdnlFsuANdevnyaInsienu (coffee bean weevil); Araecerus
fasciculatus De Geer (Coleoptera: Anthribidae) WaelBRBIFU (tobacco beetle); Lasioderma
serricorne (Fabricius) (Coleoptera: Anobiidae) nstaviumdaunasduEZaeiisowihot
szimar s (flavaindeumidufivdoefivanfovavansiall uazAnn e W ua Ay
Foddusiosiisnstesiumdnuuunauna sdnwuienisfusnnarsmunbinenomwg
nsvaaauilvilul 2554-2555 u Tsuifiumundeuinaynsusins uazyaws asw3suidisy
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1 WiudsunsswisuasnensnsBulifimsmunuuaciay namamaasewu Tusvzina
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FIUNTINTBWNRUNEUNUREY 1 WadiEus

ARN: §NSMIWN 59NN, Araecerus fasciculatus De Geer N8ReNgy; Lasioderma serricorne
(Fabricius) M3toeiumianAmngiy WUUNRNNE Y
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SnwenlFSuRTsEemea e IUN (coffee
bean weevil); Araecerus fasciculatus De
Geer (Coleoptera: Anthribidae) (Figure 1)
WREUBRYIPU (tobacco beetle); Lasioderma
serricorne (Fabricius) (Coleoptera: Anobiidae)
(Figure 2) Buazithininagmeluwianiu
yaavuuawn niuLazsay I fusuniun
Wasuly inrnusmnesonunIneoas
MuNETIAST (WIhing unzAmMe, 2551;
N9tNALazAME, 2552) dINYIUNIRTgIY
SUAILNBRTWREBIMITWRIR (2556) LH
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[
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o a

apwananIuaInsn I uazlirmain
=3 Sa v ! = [ <
ATsYBIwSAMuNTEdeunwsesfie Wuwdn
ANUNRYINATY WRATIYNUURYTR une vie
a & VT 1 ¢ & -
Wizaufnduglaliviu 05 wWasidudlaw
wiln inwRsNafUsTnauNIsAILazY IR
munluthus Insdwbigdudusznaums
@ =0 o [=3 (=3
waLdndovwianats dnfiuwdnniunly
Tofuiibifimsmunudasiuidnusg il
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§1fty N15EIBNISWUUNANNEIUTLTUNNS
RTIATIULLRY wazn1SIEAusnLaelnsIuiu
mslEassumasfudaddu Huisnsfii
wAnwianIafusnerarsnunlfnn o
MWRRILHL

aUnsIua¥IENS

FEMHUNSIAY

nagauUszinsnmiusnuaslnlunig
snduuavAmgmunlulsoiv

MILNUNITNARDYUUY: WIHUWIUNANIHR

srarfusnuaiwazlsiRnsaTush

1.1 yhms@ne o [Soiuniunmsy
SumA3ioy Joninymsusms (Figure 3)
Tlsofivawn 1,250 mMa19wms 1w 2 19
Tnauudu 2 N353 Ae Ardusnuaslnusg
laimnrusn

12 Fnstarfusnuaeluuy TWin-wsy
n11 8% Franklin (Figure 4) N(&vannln
2R 20 05 2 viaen W 4 fusn ulsy
Fumuning 1250 maowng Inevhnmsdn
Trsowsinan 6 Twodu-e Tuodh (12 $alu)
ynmsifiuuaziURsuwsun TSN uLawnEUA Y

1.3 guniuwdiuau 250 nJu 4 Im
Tulsemdnfusnuazsifnfusn Wansiaiiu
wuaInN 2 FURM

1.4 wiAnuduiussruiteusuin
wuauaInFusnLE I warUSuInLNIaIN
FIRE MU

1.5 1W3uiisuUIuniuuaghas Ay
Fevnevasmunluwsiagnsssis

2. MIIANITUHRIARNINIUARRINTS
AUy NRU AN

TIUNUNITNARBYLUY: WIsUgU
nyaWIBuuuRaNNEY funsswiseuny (Wi
NISAIUANUIRY)

21 vhmsfine o TsoumungudITeiy
suguws SonTagams (Figure 5) 18lsuifiu
WA 20 FNTIOWAT I 2 DY Aews
Wy 2 n995335 Ap NISuIBUUUNENNEIULAY
Ny3xIBMIUAN

22 FamehAnyazanlssiunswh
mudnifiv TaeldeSovgaiu waymanuans
chlorpyrifos 40% EC 8m51 80 findans/h
20 F6r3 wuwmuuaziulsefulne i
USOOMNDIMIUN 2 Wng

23 maguisteniunas 1
5 999 av 250 NS VN 2 dUaifiaRyIn
M3LYNAIBYBIULRY

24 gwugemunlsiinnsfinseiusn
wsoln Tnefnsorusnuselwaau 1 fusnsie
fu 20 Bnsowes Wasndusemu vhns
AuukunILazWRBLLHUIM MNEUA Y way
YNMARTIRHULEIINLHUN IR URNY

2.5 BINUAINILWLINNTY 1 A3si
M 250 N3N Whinmssusyassunaaiiy
F991 1 tablet sanuwd 1 fu (NIslinSuae
ARE, 2552)

2.6 WIBUWEUIIUIULNRYIINMTEY
981y ANULEBINEYRINIUWENT LRI IAN
MatouiumInTe RIS NauNE U UISYBY
INWHMINT
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Table 1 Average number of coffee bean damaged by coffee bean weevil at Chumphon

Province in 2012

Average amount of damage (%)

Storage time (months) Packed in Jute bag Packed in Polypropylene bag
1 4.9 5.1
3 10.8 12.2
6 22.5 24.2
9 25.5 49.0
12 35.5 73.0

Source: Chumphon Horticultural Research Center

Figure 2 Tobacco beetle, Lasioderma serricorne and their damaged on coffee bean
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Figure 3 Coffee bean storage room at Samut Prakan Figure 4 Franklin light trap

Figure 5 Coffee bean storage room at Chumphon
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Figure 6 Average number of insects trapped on light trap from September, 2011 to

012 at Samut Prakan Province
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Figure 7 Average number of insects from 250 gm of coffee bean that kept in storage room

with and without light trap from September, 2011 to August, 2012 at Samut Prakan

Province
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Figure 9 Average number of insects from 250 gm of coffee bean that kept in storage room
with and without light trap from June, 2012 to February. 2013 at Chumphon

Province

% damaged grain

weight (g} 7 mwithlight trap = withaut light trap

B with light trap ™ withoutlight trap

% gErain

weight of 500 grains (g)
LERrgsorLEss

& L] T L3
H]

& 7 8
storage time (manths) storage time [manths)

Figure 10 Coffee bean quality after storage for 5-8 months at Chumphon Province
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NSAIUANSIONISETIIWR; Sitophilus zeamais Motschulsky
wazuaniIWADN; Rhyzopertha dominica (F.) Tnuldnduniuding
Control of Maize Weevil; Sitophilus zeamais Motschulsky
and Lesser Grain Borer; Rhyzopertha dominica (F.) Using Radio Frequency

Tafing glstiu ¥ daas meslef ¥ ASaen s1wups ¥ uar guie GusAad ¥
Jaitip Uraichuen ¥ Atchara Pedchote ¥/ Sirilaor Radchabut # and Suchada Vearasilp ¥

Abstract

Maize samples separately infested by Sitophilus zeamais and Rhyzopertha
dominica were treated with radio frequency (RF) heat treatment application unit, which was
developed and installed from October 2010 to September 2011 at Chiang Mai University .
The unit has a variable power supply and operates at 27.12 MHz. The 20% (540 watts) and
25% (670 watts) input power under the target temperature over 50C for 30, 60 and 90
seconds, were selected as treatments. Evaluation of the efficiency of RF heat treatment in
controlling both insects was made by counting survival adults which later transformed into
efficiency percentages. It was found that all developmental stages of maize weevil; Sitophilus
zeamais could be controlled by both power levels, especially egg and pupal stages with the
control efficiency percentages reaching 99-100. The adults seemed to be more tolerant to RF
than the other stages. As for lesser grain borer; R.dominica the most efficient treatment for
controlling was observed to be 25% of power level (670 watts), over 50C for 90 seconds.
The control efficiency percentages of eggs, larvae, pupae and adults were 99.39, 94.59, 98.56
and 99.87%, respectively. Lesser grain borers were also found to be more tolerant than
maize weevils. There are differences among various stored grain insect species in their

susceptibility controlled by RF dielectric heating. After treatments, moisture content of maize

Y ngudduimmnmalulavndonisfiufiey Sidnideuaziminingimsudenisdfiuifisiuasudsguwinnainens
NSNIINITINBAT IFINT NF9WWT 10900

Y Postharvest and Processing Research and Development Office, Department of Agriculture, Chatuchak, Bangkok 10900
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# Agricultural Products Quality Analysis System Development Group, Plant Standard and Certification Office,
Department of Agriculture, Chatuchak, Bangkok 10900
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was slightly reduced by both level powers. No change was noticed in crude protein while
crude fat was increased. In terms of ash and carbohydrate, they were slightly different
from the untreated treatment. The decreasing of crude fiber was also found in this

experiment. However, the energy obtained from maize was significantly increased.

Key words: radio frequency, insect control, maize weevil; Sitophilus zeamais Motschulsky,

lesser grain borer; Rhyzopertha dominica (F.)
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WrnsuAudIng [UlgsuiunisnIuny
8NIWUS38INIA (controlled atmosphere)
Wavandunisaniigoandauuaz iuiiieg
msvaulraanles Bulinasiadmmamevas
wuaslngmwizagtsBeluanmidgnmgiig
Ay IENISLIHE YN I TUYBIUNRY LR
AUFBIMsiEDeN3 IR IR RNTY

BN&IFTDIDY
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product quality. Postharvest Biology Pearson. 1946. High-frequency
and Technology 45: 247-253. electric fields as lethal agents for
Webber, HH., R. P. Wagner and A.G. insects. J. Econ. Entomol. 39: 487-498.

Table 1 Control effciency percentage of Sitophilus zeamais at different developmental
stage after treatment by radio frequency, October 2010-September 2012, Chiang
Mai University”

Power level Time Egg Larva Pupa Adult
(min)
20% (540
( 30 99.17a¥ 97.37b 99.57a 96.50b
watts)
60 100.00a 100.00a 99.72a 99.61a
90 100.00a 100.00a 100.00a 99.74a
% (67!
25% (670 30 100.00a 99.87a 99.86a 99.35a
watts)
60 100.00a 100.00a 100.00a 99.87a
90 100.00a 100.00a 100.00a 99.87a
Untreated 0Ob Oc Ob Oc
CV (%) 7.86 7.86 7.86 7.86

Y Means averaged from 4 replications.

¥ Means followed by same letters in columns are not significantly different by DMRT P<0.05)
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Table 2  Control effciency percentage of Rhyzopertha dominica at different developmental

stage after treatment by radio frequency, October 2010-September 2012, Chiang Mai

Universityl/
Time
Power level (min) Egg Larva Pupa Adult
20% 2
30 77.68bc” 81.01bc 85.09b 88.67¢c
(540 watts)

60 9091a 83.47abc 91.65ab 96.27ab
90 88.69ab 9191ab 98.33a 99.47a
25% (670 watts) 30 67.07¢ 75.81¢c 85.95b 95.07b
60 89.80ab 89.73ab 98.16a 98.00ab
90 99.39a 94.59a 98.56a 99.87a

Untreated 0d od Oc 0d

CV (%) 8.46 8.20 8.03 791

1 . .
Y Means averaged from 4 replications.

¥ Means followed by same letters in columns are not significantly different by DMRT (P<0.05)
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Table 3 Maize quality before and after treatment by radio frequency at two levels and

various time"

/

crude crude
Time moisture . crude fat ash catbohydrate  Ener
Powerlevel L 1008 e (6100 g) (5100 g (/103; ) 1/1<g))(;>
min) (g 8 (g/100 g) ‘& g8 8 g (/100 g) g g ca g
20%
30 11.99bc¥ 9.13 4.86¢ 1.25b 1.95a 70.83ab 363.56e
(540watts)
60 11.93b 9.17 4.55bc 1.18ab 1.84a 71.33b 362.95de
90 11.76a 9.03 4.27ab 1.25b 2.82d 70.88ab 358.06b
25%
30 12.34e 9.00 4.34ab 1.14a 1.96a 71.24ab 359.97bc
(670 watts)
60 12.17d 9.10 454bc 1.21ab 2.01a 70.97ab 361.17cd
90 12.05¢ 8.97 441ab 1.16ab 2.34b 71.09ab 359.89bc
Untreated 12.61f 897 4.10a 1.21ab 2.57¢c 70.55a 354.94a
CV (%) 042 0.29 141 1.07 3.15 0.13 0.16

Y Means averaged from 4 replications.

¥ Means followed by same letters in columns are not significantly different by DMRT (P<0.05)
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Figure 1 Maize containing pan

Figure 2 Radio frequency application machine
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MANUIN

AwArgmniiEusiy nafigam)izuluf 50°C wazgnmginavandudunavn 9 10 i

ANRALINTLAUNAWNY 2 T26L (4 60)

20% 25% 20% 25% 20% 25%

1
a

goungRizuau (°C) 26.69 2860 2691 27.70 27.41 2753

ARl 50°C (W) 144 126 142 125 129 147

PUUPRVAIAINENALINAN 107U 52.66  53.28 5273 53.29  53.05 53.96
207U 5513 5586 5534 56.38  56.00 56.65

303 5765 5874 5778 5930 59.08 59.68

40 Ju¥ 60.15 6221 6153 62.75
50 AU 62.54 6493 6425 6584
60 AU 6491 67.61 66.81 68.81
70 Au? 69.11 7215
80 AU 71.83  75.39

90 AN 7418  79.09
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ANINEIUMUF R IIIND RN UYBNDANURDY; Oryzaephilus surinamensis L.
Tudszmalny

Phosphine resistance on Oryzaephilus surinamensis L. in Thailand

AuRNs gnBgna ¥ $udn wunswifly Y uay e wwslyd Y

Duangsamorn Suthisut ¥ Rungsima Kengkanpanich ¥ and Atchara Pedchote ¥/

Abstract

The investigation of phosphine resistance on saw-toothed grain beetle; Oryzaephilus
surinamensis L. adults was carried out under laboratory conditions at Postharvest and
Processing Research and Development Office during January-December 2013. O.
Surinamensis were collected from 50 locations in 32 provinces in Thailand and phosphine
resistance assay was employed following FAO method. The result indicated that saw-
toothed grain beetle populations from all locations were resistant to phosphine. The insect
populations found at various locations were divided into 6 groups of phosphine resistance
levels. They were as followed: populations of over 9 times phosphine resistance level from
43 locations, 8 times from 2 locations, 5 times from 1 location, 4 times from 1 location and

2 times from 2 locations.

Key words: Oryzaephilus surinamensis, phosphine, resistance

Vo ngaddeimunmalulagnavnisdiuiies sindfeuasimunineinisusonisifiuifeiuazulsgunannainsns
NINIPINITNBAT IHANT NFIWIN 10900
Post-harvest and Product Processing research and Development Office, Department of

Agriculture, Bangkok 10900
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UNPARLBD

N9RTI9EDUAIILEUNUYBINBANULRDY (saw-toothed grain beetle); Oryzaephilus

surinamensis L. ogsunaaiululszwalng ynnsmassuszninuifiou unsiAu-suiAy

2556 ipsufiRinianguiveimumalulagudonsiufies §inideuazimuivenimsy

nmsfiufigwazulsgunanuanens nslunianens neihnmsgusisgvusaiiudssan

TsudthimnmeyasUszmalneiovun 50 unss 310 32 Funin uazviinsmassununTInis

upy FAO wulweniuidsyainynunaviinnusmusasssuwasiu nasysunnusinmu

ypuassuWaaiuuUvld 6 ngu Ain sysuAuSWNINNTY 9 Wh wushuawanniige fie 43

WAEY STAUATINENUNIN 8 W WU 2 WAEY SEAUATINEAIUIY 5 Wi WU 1 WARY SERURIIN

WY 4 90 WU 1 WS SELAUATINAIENIUN 3 W0 WU 1 WARY WRESTAURATINA WY 2 win

WU 2 WA

AN : uEANULEDY WosTY ALELI

AU

WoANUIADY (saw-toothed grain
beetle); Oryzaephilus surinamensis (L.)
DuuuasAnguinnainynsfimulsmlanuas
DuunauAngfisAgludngs Syfiv uay
HANAMARUIIUEIRR09 (WITind wae
ANz, 2548) wuRuulalduLIRUUEIRLEn
ssovnaeHandnlEnslusseuauuay
FLAN T WA RINIT0VI AN AN T IRA RN
fuuauAnguanuaviindudvaiy (Ree,
2004) 31NN15815IuRIAINISIFINUNEY
AU WBNAINUUAARIHAHARNYATT
§1Aty Wi waAutly (rust-red flour beetle);
Tribolium castaneum (Herbst) 539929217
Twn (corn weevil); Sitophilus zeamais

Motschulsky IS RURPERE (rice moth);

Corcyra cephalonica (Stainton) uagfiiiadn
WaBN (angoumois grain moth); Sitotroga
cerealella (Olivier) us Fewuimaniudoy
Thuduusavfisnsnsanulsvhluanumsemsn
iy Ineiluwdvidnisitesldiunstliaeiu
wRedRuNaYwanfAan1slEaasunaaiiu
(phosphine: PH)) umalaasuuinillisy
ANNfenduagronnilaeaniduassuind
Usg@nnw s1aliuwg ifomdanig uay
azpInsan1sUAUR Fuvilianssueiinily
pEIUWIaNY DyuddnaziinisuiasTuuiin
FuanlflunistoviumdnuuaAmsnanwe
WNERTLRL EAunUETIs TN D aHULdY
laTnsiau ladelus (hydrogen cyanide)
(Price, 1985) ﬁaﬂﬁmﬂaﬁﬁ (sulfuryl
fluoride) (Baltaci et al, 2009; Ciesla and
Ducom, 2010) ta¥iandwun (ethyl formate)

11
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(Ren et al, 2008) uazdlAyfa (Eco fume)
(Emekci, 2010) wrig1ssumanindslailasu
ANy WS suWisuRUsTINWaEY
M3l a5 RTUMN A WLE YD
nsudvnsinensuuzh secldsns 2-3
{in (tablets) sosu vi3o 1-2 dinsdedled 1
anuIAfwes Tneszeznainssy 7 u 8o
MssxgzipsUfURog9gnIBmumuueih
(wsfingd wazAniz, 2548) uazazdpvagmuls
msmuREE B Rwdiiun1sousHaInnsy
JumsineRswintil SednnufiRatiegn
FBUAaEasNInMARUUAIANTHEARKALNYAT
Tmulsionun wiandafuavassunasiiy
fazmnuazdwiomsuuRvhiynnadbils
Hun1seusuh WU TR e nueslaguie
asooavhinelignioswianisliassune
sAuARsdusry RN NSIUARAIET
\WuamnunauAngninuanynstaisyin
a5 pnusuulumaieiui ansede
Wi AUsemAUT3any fusne uan
Hudoy woawlly warderitlauasvAIu
FIUMNURBRI95uWBEWY (Lorini et al, 2007;
Pimentel et al., 2009) Tuamugiusynm
2o8WILRWU waritlou waaudly LazUBR
PUIRHIIFS AN AU IUABRITIUN D RAY
(Emery et al, 2011) s3slufsuszmalnaiinu
uwaNERTIURRNAIINIIN IR YT I8 ES1Y
ATINFIUNIUABRITTUNDIAY (Y81 Uag
Ay, 2541) oriuingUszasAupeuidely
Al afi Fauni1anausEAUNISREI9R I
R R R RRL AL R et R
lulszmalnyie dudioyaiuoaiuaoyain

URIIARE AU UR B ENTIUN DR

gUnsalunedBns
1. F5mswssumMaWaaWu
iw3pnnsadaysn 5 Wadiud (h
4000 fiafamns uwaznInday3naiuiu 200
f888m9) avludninesufiizuin 5000
NRART Uvasawiua e U LEWEIY
ULNAN 5 WURWAT 8717 20UR WSS

) e D

% '

Anfuuinman wazwSvuoglduunasing
1 {m (tablet) YiuFIuNTEAENTDILILEILTI
vBntimils Ialruiulnelmulawn 2 du
FruspfiviieninuFeuioy Tdogfiiivy
Woalws fw3puaslugsazarenandanin
w&nsrsuiinsauogifsunoa e
wisnld adunasnuiiinsuiunsiuudam
pspuagiifisunaalis Tnyazfiugisenin
Fur Rl s fewaafuldas e afiuly
wnuiarsazatsnIndayiInduiiewaailug
Antusnansoihulimeansuazyihnmswasy
safidfluunaalwsinng 7 uswsuomaasy
2. ABNMSHIFUUUUNY

STk IUTINNBATLL YA NSy
s melneshinidsusneiug Gy
Tnelftlwadu $lEn wasdas Duunay
pwnsuIuseiuR o lduInuIRRe 500
Fh 31UuRIRE 2 93m Uniuanlayly
neAiU wiauiuvinmswuudalsed s

=]

& v oS & v o & - | &
Ay Tuify waruiidsy ne@auindy
a7 1 Ipyazvdssliuuayivlidunal 10

ol

v P

$u WeAsuivuminuISauLENN D ATULE DY
NN MG uazdnusIfuTasInaIulE
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IR NTUIR iud s pe W age by
na 10 Fu dWeldlumamnasuduysi 2 de
AsUAWUA 10 Tuhsnsoulunuaniiuioy
pana e WS wazthuiifuiusnainls
vInpsvIn s lngarUaaslfuungiele
Hunan 10 T welilumesnasssduyail 3
wilunsdifueniuidosfisuiuline
(500 §/vm) Whhusasmaiuiesluwin
fifiensiduna 45 Ju agihnaReslils
yn F1 Waldlunsmaasoduynd 1 Tunsdii
yn F1 fifioanundfelinadmiunisidue
vy 500 1 Whiawednaduduna 45 Yu
aulsigu F2 Wisldlunsmaansuysi 1
3. 35msvAsay
VinaARuEn RN Teua oAy
Woslnatuunassiuiu 50 fldlunsay
WRIEANAIINY 2 BOUSTLAIEHITINIY
15 5 ihnasewaaiinfiussguseilivnseu
uavlulvaufi grAudu (dessicator)
NFIINTUNAFBUA N TN IUAINTENS
¥y FAO (FAO Method No. 16) Inalfiuan
HuLdpyugsouLD (susceptible strain)
310 Department of Primary Industries
and Fisheries $5Aiuduaus Uszinm
paamIRy WnnUdsuifisuduuinegiu
Tnarn discriminating concentration Y231dR
HuRpyAwniU 0,05 Sadnsuradns (mg/l)
YN AFBUAIHETUIURNTURSsaE 1
Wi BerimanaasUAIINFIUNINgUATl 9
wh TnelEdudne (luer syringe) gnfhzwe
sHuINMRD ALY I RRNTRTINAYUR
waeldlulvauwi Useefivly 20 Halug udndy

DaifeszuIeeInIA ndsaIniuie s
wldlfunsumasouiis3ignmgivie oy
nan 14w Fedfuswusdiuieimewasi
saRTAn nHuNasisendinfiseRunN
fulnlnuwdWoesiimeidaiuuaanumas
dugipusuus a1 sTEW D AR FuTie

NANISYARDILRZIIITO!

AINMsguFadvsaeiiudasaInlsy
fmmnmpuosUsTmAlneyionsn 50 wisy
311 32 Feu¥n Insutodu nANR19 20 Wise
N 14 Fowdn [un noyauyd muwswys
wAguIEn WATUgy Unusiid U91suyld
Aunlan wesys 51wy awy3 aszuin
8923 A0S ueqluiiy (Table 1) mAlH 5
widge 310 3 FouTR [Fun URSASEIINTY
Wngu uagauual (Table 2) MAwia 6 Widg
N 4 FowTn [Fun @oolvsl mn ween uay
uw3 (Table 3) AARzIUBDNEYIWHD 19
wise a0 11 FowTn un nmdng veuuniy
wAIIIEN YISud ynavs ulass e
ANAUAT FIUNT FIUIATY wazgnsoIil
(Table 4) IngtiuiRENUAEIRONE1INIRNTIS
SDUANAIUN LA DA ITTUNBEWUMILTETNS
uay FAO wuiiuaafluliayainynungy
MNMIMARBURI IR NNFIUTURDRI55NNE
sHuszsuwnnseiy TnefinAwilawaznia
TiwusaafiuRaya31eA NN F U LR BEN T T
Wosiuunfgamusiay A1ANAIY uaznIA
nrupanidvywmile musIFu wenani
FLHAUAINAIUNIUUINATY 9 Wi WU
mﬂﬁ?iagm FD 43 uvdd 9¥AURIINAILNIN- 8
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Wi WU 2 UUEY SEAURATINEIUNNIL 5 Wi WU
1 UWURY  SEAUANUAIUNIU 4 Wi wu 1
UMRY F¥AUANIUFIUWNYG 3 90 WU 1 unds
UWREILAUATINAIUNIU 2 17 WU 2 unay
(Table1-4) NMSARDYILTIUIET wpRTu
LRYa319AUE N IR DEITIUNDIAUGY
wnleewulsmnnirvasdsymelng Boaz
Jutlynlunsranmeaissunaaiusalu
TuswAm
swsUismsudludnnisadon
fuwnueaanssuaaiuiuausipufiagly
sn3usfindufifinalnniseengnd (mode of
action) AuANF1IINESTUNDEHY W
wNRRRS AN AN UESTEN B R R
SunoufiazieianssuneafunduunlEsn
Ass anssufitinalnniseengniunnsieain
woadulsun Fawsanlolssd (sulfuryl
fluoride) (Emekci, 2010) wiiaeann1aTy
sedanianlalanidgmiavaisvgonlss
ANATIULNRHARNY AT 9y REUsTnAlH
Susavigoalasiindinaifvunsianali
Aawaidusiafuilnn seiunistaeiulsls
UNRIAFTIAIINAIUNIUAD RN TIUN D EHUTY
dusudAivih ldusewealneaisnsaldans
suasAulunstiasiurdnuuaalsraluly
awAR waznndelinsufuanlignioviay
Tignusaldarssueaiulunismdnuuayg
wianilsuUsemalneSnsialy

f5UNaNISVIANDY
yoniulRuduLLausIuTawu s

g
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mnaaaslszmealnelnywwiznulsed

wazlnmofiudans Sensdesiumdnuuag
yinfifisulFassunaaiulunistioeiuidn
wazannsldassunasiuligniosmuman
TR U LE I ausiintiasioniny
Frunmusioassueafiuluynunasiiins
d1978 Bunsadreanusnumuiiasdudomn
Tussludiovanaslianunsnldanssusiing
Tuowen warliiagtudubifiassueiialad
alFsuAufisuet A TTIWasTY Fotu
nsihassuneafwnEignaundnujus
F9iudnisn1snilofiaryzann1sas gAY
BB LRI ke Ul TinSulH

AYBUANS
yaypuANlATINITAALaZIANNILY
sswialusiurlulszmelvy uazsuinidan
(World Bank) fistfusuuiduusmsueise
TunSoiiliidSaqarslused uazuounnudn
wihAnga3deRmN e INM AN iuie?
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Table 1 The resistance level to phosphine of Oryzaephilus surinamensis L. at Central part
of Thailand

Part Sites Collecting location Resistance
of Thailand Province District level (times)"
Central ~ Kanchanaburi 1 Kanchanaburi Tha Muang > 9
Kanchanaburi 2 Kanchanaburi Tha Muang > 9
Kamphaeng Phet 1 ~Kamphaeng Phet Khanu Woralaksaburi > 9
Kamphaeng Phet 2 Kamphaeng Phet Khanu Woralaksaburi 8
Nakhon Nayok 1 Nakhon Nayok  Ongkharak > 9
Nakhon Pathom 1 ~ Nakhon Pathom Phutthamonthon > 9
Nakhon Pathom 2 Nakhon Pathom Mueang > 9
Pathum Thani 1 Pathum Thani Lam Luk ka > 9
Prachin Buri 1 Prachin Buri Kabin Buri > 9
Phitsanulok 1 Phitsanulok Phrom Phiram > 9
Phetchaburi 1 Phetchaburi Khao Yoi > 9
Ratchaburi 1 Ratchaburi Pak Tho > 9
Ratchaburi 2 Ratchaburi Pak Tho 2
Ratchaburi 3 Ratchaburi Ban Pong > 9
Lop Buri 1 Lop Buri Mueang > 9
Lop Buri 2 Lop Buri Tha Wung > 9
Sa Kaeo 1 Sa Kaeo Wang Nam Yen > 9
Saraburi 1 Saraburi Wihan Daeng > 9
Sing Buri 1 Sing Buri In Buri > 9
Sukhothai 1 Sukhothai Kong Krailat >9

Y Comparing with discriminating concentration (0.05 mg/1)
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Table 2 The resistance level to phosphine of Oryzaephilus surinamensis L. at Southern

part of Thailand.

Part Collecting  location Resistance level
. Sites . U
of Thailand Province District (times)
Southern Nakhon Si Thammarat 1 Nakhon Si Thammarat Mueang >9
Nakhon Si Thammarat 2 Nakhon Si Thammarat Hua Sai >9
Nakhon Si Thammarat 3 Nakhon Si Thammarat Hua Sai >9
Phatthalung 1 Phatthalung Mueang >9
Songkhlal Songkhla Ranot >9

Y Comparing with discriminating concentration (0.05 mg/1)

Table 3 The resistance level to phosphine of Oryzaephilus surinamensis L. at Northern

part of Thailand.

Part Collecting location Resistance
Sites level
of Thailand Province District (times) ¥
Northern part Chiang Mai 1 Chiang Mai Doi Saket >9
Tak 1 Tak Mae Sot >9
Tak 2 Tak Mae Sot >9
Phayao 1 Phayao Chiang Kham >9
Phrae 1 Phrae Mueang >9
Phrae 2 Phrae Mueang >9

V" Comparing with discriminating concentration (0.05 mg/1)
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Table 4 The resistance level to phosphine of Oryzaephilus surinamensis L. at North-

eastern part of Thailand.

Resistance
Part Collecting location
Sites level
of Thailand Province District (times)
North-eastern ~ Kalasin 1 Kalasin Yang Talat > 9
Kalasin 2 Kalasin Somdet 4
Khon Kaen 1 Khon Kaen Chum Phae >9
Nakhon Ratchasimal =~ Nakhon Ratchasima Mueang 2
Nakhon Ratchasima 2~ Nakhon Ratchasima Mueang 3
Buri Ram 1 Buri Ram Chaloem Phra Kiat >9
Mukdahan 1 Mukdahan Mueang >9
Mukdahan 2 Mukdahan Mueang 5
Yasothon 1 Yasothon Mueang 8
Yasothon 2 Yasothon Pa Tio >9
Yasothon 3 Yasothon Loeng Nok Tha >9
Loei 1 Loei Wang Saphung >9
Sakon Nakhon 1 Sakon Nakhon Mueang >9
Surin 1 Surin Mueang >9
Amnat Charoen 1 Amnat Charoen Mueang >9
Amnat Charoen 2 Amnat Charoen Pathum Ratchawongsa >9
Amnat Charoen 3 Amnat Charoen Pathum Ratchawongsa >9
Udon Thani 1 Udon Thani Mueang >9
Udon Thani 2 Udon Thani Mueang >9

Y Comparing with discriminating concentration (0.05 mg/1)
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wauahsmaNsE LRz ayulnsuRNsUBTinlumMstlasAuidRssseiinlwe;
Sitophilus zeamais Motschulsky TufimBuw3d Wugurinanugd 105
Effect of Volatile Oil and Powder of Some Herbal Plants for Controlling Maize Weevil;
Sitophilus zeamais Motschulsky in Organic Rice Variety Khao Dawk Mali 105

g3 vovrn V' une el anEmsITe Y
Sureerat Thongkam Y and Anchalee Sawatthum ¥

Abstract

Using of volatile oil and powder of four herbal plants namely galangal [Alpinia
galangal (L.)], curcuma (Curcuma longa L.), cassumunar ginger (Zingiber cassumunar
Roxb) and leech lime (Citrus hystrix DC.) on organic rice variety Khao Dawk Mali 105
and the appropriate formulation of herbal plants to control maize weevil; Sitophilus
zeamais Motschulsky were investigated in the laboratory of Field and Renewable Energy
Crops Research Institute, Department of Agriculture during October 2011 to April 2012. The
efficiencies of volatile oils of four herbal plants at the rates of 2.5, 5 and 10 % in order to
control maize weevils were compared with the control treatments of 0.3% pirimiphos
methyl, acetone and distilled water. The results showed that volatile oils of 10% galangal
and 10% cassumunar ginger could control maize weevil (113.00 and 114.67 adults,
respectively) and were not significantly different from that of 0.3% pirimiphos methyl (67.00
maiz weevil adults). There were also no significant differences among 10% galangal, 10%
cassumunar ginger and 0.3% pirimiphos methyl in the percentages of damaged seeds which
were 4.67, 4.67 and 3.33%, respectively. As for the use of herbal plant powders for
controlling maize weevil, the experiment was undertaken in the efficacy test at the rates of
25, 5 and 10 grams powders. The organic rice seeds were coated with the tested powders.
It was found that the powders of cassumunar ginger at the rates of 2.5, 5 and 10 grams
gave the highest control to maize weevils in organic rice which maize weevil adults and

damaged seeds were not noticed.

Key words: volatile oil, powder of herbal plant, galanga, curcuma, cassumunar ginger,

leech lime, maize weevil, organic rice
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Division of Sustainable Pest Management, Faculty of Agricultural Technology, Rajamangala University of

Technology Thanyaburi, Thanyaburi district, Pathum Thani 12130
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Table 1 Number of maize weevil adults and percentage of damaged organic rice seeds

treated with volatile oil of galangal, curcuma, cassumunar ginger and leech lime in

the laboratory of Field and Renewable Energy Crops Research Institute,

Department of Agriculture during October 2011 - April 2012

Treatment No. of maize weevil adults Damaged seeds (%)
galangal 2.5 % 14633 bed V 733 c-f
galangal 5 % 141.67 bc 7.00 cde
galangal 10 % 113.00 ab 4.67 ab
curcuma 2.5 % 216.67 def 833 ef
curcuma 5 % 22400 ef 6.67 b-e
curcuma 10 % 171.00 b-f 5.33 abc
cassumunar ginger 2.5 % 200.33 c-f 733 c-f
cassumunar ginger 5 % 183.00 b-f 5.33 abc
cassumunar ginger 10 % 114.67 ab 4.67 ab
leech lime 2.5 % 163.67 b-e 6.00 bed
leech lime 5 % 182.67 b-f 6.67 b-e
leech lime 10 % 159.67 b-e 5.67 bed
acetone 191.00 c-f 7.67 def
pirimiphos methyl 0.3 % 67.00 a 333 a
untreated 237.00 £ 933 f
CV (%) 224 19.2

Y Means followed by the same letter in the same column are not significantly different at the

5 % level by DMRT
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Table 2 Number of maize weevil adults and percentage of damaged organic rice seeds

treated with powder of galangal, curcuma, cassumunar ginger and leech lime in the

laboratory of Field and Renewable Energy Crops Research Institute, Department of
Agriculture during October 2011 - April 2012

Treatment No. of maize weevil adults Damaged seeds (%)
galangal 25 g 169.00 d V 533 be
galangal 5 g 108.33 bc 5.00 bc
galangal 10 g 64.00 b 433 b
curcuma 25 g 166.33 d 5.67 bc
curcuma 5 g 232.67 e 6.33 bed
curcuma 10 g 149.67 cd 4.67 bc
cassumunar ginger 2.5 g 0.00 a 0.00 a
cassumunar ginger 5 g 0.00 a 0.00 a
cassumunar ginger 10 g 0.00 a 0.00 a
leech lime 25 g 208.67 de 8.67 e
leech lime 5 g 192.00 de 6.00 bc
leech lime 10 g 188.33 de 6.67 cd
untreated 177.00 de 8.00 de
CV (%) 245 233

Y Means followed by the same letter in the same column are not significantly different at

the 5 % level byDMRT
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Figure 2 organic rice seeds A normal seeds B damaged seeds caused by maize weevil

Figure 3 herbal plants formulation A volatile oils B herbal plant powders 1. galangal

2. curcuma 3. cassumunar ginger 4. leech lime
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