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Abstract

Assasin bug, Amphibolus venator (Klung) (Hemiptera: Reduviidae ) is one of the
natural enemies that could control many stored product insects. It is an important predator of
the red flour beetles, Tribolium castaneum (Herbst) (Coleoptera :Tenebrionidae). Mass-rearing
method of A. venator was used to investigate on red flour beetle, T. castaneum as a prey. The
experiment was conducted at 32.5°c, 70% R.H. and 12L-12D photoregime at the laboratory of
Post-harvest and Products Processing Research and Development Office, Department of
Agriculture in 2012-2014. The objectives of this study were to find out optimum method for
mass-rearing A.venetor and find out the optimum way to use A. venator as a bio-agent

The 4 stages of prey and 6 stages of predators were studied. It was found that the
predator attacked all tested stages (larval to adult) of the prey. The development duration of
predator feed by pupal stage was not statistically different from the last stage larva (20-25 days
old larva) and adult stage. It took 38.0, 39.0 and 39.8 days, respectively. Therefore, the optimum
stage of prey was at least 20-25 days old. The optimal ratio of A. venator adult for producing egg
was studied in plastic containers (25 cm length, 17.5 width and 9 cm depth). The fifty couple of
female and male could produce 2,770 eggs. The effects of population density on A. venator was
studied on six levels of newly hatched nymph of predators (25, 50, 75,100,125 and 150 bugs)
per a plastic box. It was showed that the density of 100 bugs per box was suitable and the larva
can develop to be the normal adult 90 % and 4 % was abnormal adults. The producing cost
per bug was 0.017 Baht of fourth stage and 0.025 Baht of adult stage taking 45.3-49.3 and 62-
67.0 days of rearing, respectively. The predatory efficacy test of A. venator was found that the
fourth, the fifth and the female adult stage of bug could consume hight number of preys. They

could consume the number of T. castaneum as 10.5 to 13.7 per day. The good rate of predator



release to eliminate 100 T. castaneum was 3, 4 and 5 couples of A venetor. It could
eliminate all preys within 16, 15 and 13 day respectively. For the test in small bag, 50
kilogram of milled rice, with closed condition found that 40 A. venator could control all 500
T. castaneum within 10 weeks. However the efficacy of releasing 40 A. venator was not
significant difference for releasing 30 A. venator for controlling 7. castaneum. for the study in
storage room with 1 ton of milled rice and releasing 500 A. venator every 2 weeks interval

was showed that the number of stored product insects were slowly declining in 6 weeks.
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(Table 1)
denuszeznatlunissyivlavesnumiuatenaads 1 feiuauty wuanuudn
Igsudnusiueauds vueuneautiaeny 20-25 Tu wasdudindsuesuduluemsldszaziailunis
Wiyulalduandaiunieada Ae 38.4, 39.0 wag 39.8 Tu MNEIRY dusuildsunueuy 7-
10w Wuemnsldszeznaluniswigdulauiuiign fie 46.1 Ju (Table 1)
v & a - a ° v & o v Ao oA a A =
AaunMsdensresivinzauiaztanldidswnumnuatgnaenninien e fe
vueuneawlaeny 20-25 Tu seviueunegluiy 4-5 1l nliIuniinws¥ingu waguuan
aanuneaudwelulitsssezduane NdAymuenluielfivuiadilanivueueny 7-10 Ju n1sudn
wuautankdglmininiuinndt daunulummdaveautennnit waeddldssegiianduniinig
nanuonuiliszezAnuALazfifuTe (Table 1)
1.2 memdnsimsidesimanzay wuadu 3 Msveass fe
Y v @ o ' i a '
1.2.1 dnTFANTEsianaaanITHan LY
= < o v o2 v o v a a 1 o v 1 =
M5 2 WunsmdmudianTesumiiuaeivasadlunisedaly Tngvinisduguun
8951 1:1 wud 1uidwiu 50 4 lidwiugega Ae 2,770 Wese uaneineannsInisous diuunu
3 20, 30 waz 40 d Mivsualdldinnuuwandeiumeada Aelaly 1,109, 1,762 wag 1,747

Woe dwiidnsn 10 ¢ Wlvdwiudesnan fe 529 weoe wsilledwindwiulsiemiumneade fu

Y

WU 5 nssaRllfinnuuaneneiunsadd de Anassiuiuldsemads 43.68 - 58.72 Weusie
Ay wanedINsTuRsnT 1:1 aﬂsﬁﬁm’suﬁalﬁmiﬂﬁﬁ 51015 lveanedanldunnataiunig
anm

1.2.2 Sassiageranaas

wumiumoduuadduana Reduvidae Fanilmginssugaiufueadefiniamuiuiui
NLAUNDA ﬁaﬁué’mmmgﬂqﬁmmzam?jqL?JU%@ﬁﬁmmﬁﬁm&@i@miLgmLﬁmU%mm 1NN3
vaaed Muse 1 dmsunstuduaes InedsafinnumuiuduLanseiy 6 sedu Ao U 25,
50, 75, 100, 125 wag 150 fsanass wual fsunusuduiss 150 sasendas Tdnusmid e
S1uiugeiian fie 104.8 Msiondos uamduSeRldiidnunsiiaunilugedign fio 13.8 fsiondos uas

FUUFLALTENLAA LA NANNNARATUNITREINIUNIUSUAUN 125 Fawonasd  aduTeduluy
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101.0 fhrianaes fiffuiseAsUnfdins 6.0 fasndes drufisiuiusududed 100 dsondes 14
FaufiaSediuau 90.0 fsenass wariisunududuSefitaunfuiies 4.0 Fsendos (Table 3)
deiiousndevasuossunuiduieilaiuinceuty 1 Asuduass wuinssuianisuiy
Ausdl 25 dadendes IdsunuddiuToAnidudosargaiiands 98.4 sesaun Ao Asiuaudududes
50 frenaes lesuiuiufiuteAndudosas 94.0 uasfisuusuduil 100 fdondes leFfuty
Antdudeay 90.0 LLdﬁﬁﬂuauﬁaLﬁmi’aﬁﬁmUﬂaLdaq%’aaas 4.0 dunssuIanBuFuAB 125 dde
naes le¥osazvasifinivanasnie 80.8 warfisruiusudu 150 dendes erfuteAndudos

o

av 69.9 uwiliduuosasvesiusutefiinnfigatuisaesnssis iliesandenumuiuiuues

[%
v v v

mummﬁulﬂ mu%mmﬁuﬁ’mm muuamﬁﬁammﬂﬂumiLﬁEJ\‘iLﬁmﬁmmmwﬁ’mﬂﬂﬂﬁvﬂu
1pg (Table 4)

a

ﬂiiiJ’JﬁVlLilleLﬁENVl 100 fiasNans Luaﬁ"iﬂﬂlﬂ@l’JL@@J’JEJ‘UﬂW@ﬂﬂLLﬁ% cU’J NaUNFY

1.2.3 nMseasnsidiovinsfimanz ey

a A A o ) v & o v A Y a a P
msmUSinavigevangaudmiuldidewnuinuany elilausunauiuasian uagld
USunauntedfan Feasiinlugiuyunisndniiuieiniign :Inn1smaasaiewiususy 100 63 g
Tinueuneauilsizany 20-25 Sulumbeidnssneiu fe 1, 2 waz 3 nsu v 3 Ju wud nsli
d' a [y [ Y o Y] =3 [ I I aa o % d' a [y
wiloU3unas 3 N3 vn 3 T adusududnde ldusnsensadadunislimdeUsunm 2 nfu
nn 3 Julpgladnfude 97.2 uaz 90.0 Msiendas audWU wazddwuudLAL B RaUnd 0.6
waz 0.4 fmenaes auasu drunslided3ua 1 nfudenass nn 3 Ju lduuiuduisduau

v aa v

v PN & o ' B v &
u@ﬂﬂq@ﬂ@ 64.4 $INDNADY LLangVL@lI'JUWJLmﬂﬁﬂmmﬁﬂ@mumwﬂﬂﬂ@ﬁﬂﬂaﬂ AR 22.6 @?W@ﬂaaﬁ

aNa o

(Table 5) o nuIuluana Reduvidae Htdun3ne Tnowamewanfidusugsh luanmd
gnshineuiuazinieiuies wazigaemstiues mssaiulalilauysel 1uiignihiediels
@ v @ o G v @ v ddwo a a [ = N B o w =
Jusudude Aasduduauionddnuvasiaund wu Lidtn Unesgliasy ddmeuuns wazd
91y AslulinauwteNminzaudwmsuldiduwiuiudenldngnst 2 nsu yn 3 T

NSVFUYUNSHEANIUANAUATY

mMsmAuUNMsHaRNWIAuaeAnnAuuMsHaaueawls  Fddduemsveanu  uay
v a a o ¥ Ao v & oA o & o dgvd v &
sunumandateaLddnamesasiinndnlddsweaudaintuiomnsuduiannlddewaine
Tausathnduanlaldld Taesasitnnldfe 12 vimseilaniy (www.cpffeed.com/price detail.
htmU?product=8) a1misnsiassuenudslagldsidn 50 nfuremarouenulsiuany 300 f1 Uao
Tisdudely 3 Ju sewerduduiveen Neld 20-25 Ju aglaneauliely 4-5 Usuailawde 7 nfuse
U

Tunsnaaesiedunuinmaumien 4 Wuleisugaiunueuteawtanfvualngldd 3
Usgdnsnn H8nsn1ssendinluiesfUinmsasmunsatluvdesdsssunild uasuiuasidineg
lusssuvifenuin Fwiude 4 Ndesneueavueunlieny 20-25 Tu Tdanlunisasydule

Wit 28.2 Tu dauszeznaldlunisiasgaududiiuiy wiiu 39.0 Ju Feisalaaiusi 90
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A dwdnsinsiiemsuiuiwugipe ivueuueawlausinm 2 ndu vn 3 Tu dauluiiuauds
o 4 Fedodliommsvionun 10 A3Y drusnudAnTe desliomnsiaun 13 A3
N1SATUIUAUNUNITHAANIUAAUANY

AwsuuNINanuiAuate teglddunusiasidaduiuyuniswds

Reari Weigh A
Stage of garlng Time of eignt Weight of rice 20 predator p.redator
edator M€ feeding of preys bran () rearing cost rearing cost
i (days) (g) ) (baht) (baht)
gth _
282 10 10x2=20 50x20 = 1428 1428x12=171 ~L2=0019
nymph %
7 1000
Adult 39.0 13 130o0g 50x26-1857  1857x12-223 222 =002
7 1000 90

a 1

NSHARNINATTY 4 31U 90 7 TAUNUNTHANDEN 1.71 U drusiAsofegi 0.019

Y

UINADH VULNNITNAALIUFALTE F1UU 90 #7 ﬁéquuagiﬁsﬂm 2.23 U @IUIIANDAIVNAU
0.025 UNHBaA7
o dl =
ATUIUTTZLIAN LY LUNISHAR
SEULNANUNTHANSUARAILATUNA gL TaU T UR LI UM AUaNe BN ABINTT
o %} ‘:ll r-:qu o U -'-NI 1 o %3 Qll } % le/
FuLIuNAguaante = SnuuTuiyenwtseli+InuuTunldagwanwkt
=3 + 20 04 3+25 U
= 23 919 28 U
~l a o v ° v o & ° v gy X o v
STELIAM G IUNSRARIIUAINLANY = IMALIUNR IR + 1AWIUN LR8I N WaNY
SreL A lUNSHARNLIWTY 3 = 23+28.2 014 28+28.2 = 51.2 014 56.2 U

szavna Pl lumsHanuFuALTe = 23+39.0 59 28+39.0 = 62.0 89 67.0 u

2. MsnadaulsEansnmnsiumbovasuuifuaney

2.1 NAFIUANNEINITVBINSAUNDALY IV INIUAIAUANBIBA9 )

msmaaediomsuuluSinadiinniune Wensageuiuauitlefiussansawlunisiu
wielaualvy wunuiduaiety 4, 5 wazddiuSemaliannseunusuneauilsis 4-5 16al
uansnafuvneadd Tnsanunsaiuldiuas 105-13.7 dvletu Faduuimansiuiigninnudiy
mai’a?jus‘] 1Y 2, 3 LLazﬁaLﬁmi’aLWﬁéﬁumﬁaiﬁi’uaz 5.2-5.3 et (Table 6) tosanunude
4-5  fyunaalng éfaqmim‘mimﬂLﬁ'amiﬁﬁumL%’wﬁizazﬁmﬁﬁa drunuiuau iAoy
onanniilesandesnisliasemslumsiaunly Janunadisamsansdilinaenegde

2.2 HAYIANNRUILUUYB N DADUTZANSAMNAITNUBINNTVIUIUANUANY
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Solhntoludsinadunnseiudaus 3-20 FIRUIUIEAINY U 1 6D Tuitudindedd
Wiy Aesenamamanomuinnuie 5 weedufulomadodussesiinunbeldundian ande
syozvuey Anus uazddude sesaunfennuie 4 uassnudduiomes uazdsdamnumnutiuves
wilewnnunuasnsatumieldUimuniuie esmnmuansadumvileldie (Table 7-9)

Pndayanuianyaunsalunisivemsveanuivinueniniued fulsveswiudimuay iuves

Y

£
Y

wile §auagiunuvuIwiuYeIrEanY
2.3 nMsnadauAuamnsalunsiumiaviiafiee vasuiumtuateffiuie

nsnageuANEINIsalunIsAwudesiannieg laun a29939t1ne weauds veawveu

warsoniudos FaduwsamdAgyhanudemelviuinags lnewenageuiuiifuisreande
! a ' a A vy a @ [ A4 A a a - =

wiagyiln wudnnuawnsafuvgelinnyiin weavideulumengniuuiniige Wesniduuuas
N = ¥ 1 M a 2/ N ~ v @ M I3 ]
madeulmdr duneailudsvgniutdesNgaiiosnndudnuazinfoulnisinds diuneauluas
[ v a a 1 [ [ ¥ .
AT IlNAYTINAINSAUsAULAnUee (Figure 1)

NIAFRUNISHNAULUE0URINIUAI lasnsUdeamBens 4 slasiuiu laran1smnass
Indrssiunisuenvlinveante Aeuiudeniuueniitdenuiniian sesmeunlaunuenuds uazeae
3udnlne druveailudosazgniutesiian (Table 10) wansiuiiuagansafiumdelivans

a A a A A d‘ Y v a V1 d'
YUR LLagLﬁ@ﬂﬂULViEIE]V]LﬂaE]UVLW'J“U’]‘i]UﬂuVLﬂ\YIEIZﬂﬂ‘VlEjG‘I

2.4 nagaudasIsUdasNIudAumelunmsidamdeluiesufiAnis

TunnsUdesunuisidomausasausinimnzauiuusnamte uasitadovesfiuiidnan
Aerteddnanzmsuassuiuisinluanmlsafiu funudesauisadumuazidvharemiolds
nsnaapsUdosvuauuenutls 100 §2 lundeswuin 60x40xa0 WUASIAS NTUUdDELIUT LY
1,2, 3, 4 uag 56 WUudN1sUaesIIuIAUAIEIINIY 3, 4 Uag 5 @J'mmmﬁﬁmmmﬂqﬁgwm
ey 16, 15 4az13 Tumuasu vaeiinisUdesuiusiuiu 1 uwas 2 A fadldlian 33 wag 39 Ju
aud1diu (Figure 2) wansbiiuinnisuaseuiuludiunm 1-3 gldnailunisidaueauds 100 fild
AndINsUdesIu 1-2 f Useann 2 i

2.5 nagausnsnsUassutustuanslunisinsamieluaninlsaiusiass

nsnageuUassiluatuatsluanmlsaiuiiass nelddnians 50 Alansy Uasenusuuen
w9 500 AemsIUaasulu 10, 20, 30 way 40 @1 huan1nln ons1uansuiu 40 ¢ wuuSunauen
udsiildannmsdusegnianasegissingy Tudanmiil 8 Usinumenutlsanaanie 0.8+0.7 dratn
250 n3u uazanasvde 0 ludun1idl 10 daudnsUdesil 30 i nudTameaudailéiannsds
Frogvananduiy wazaunsaanUSinamenutiande 0.240.3 faseta 250 ndu Tuduamiil 12 &
dlowSpuifisuanuuanaisvesUSinameaulsfinsanuluusazdUni nuidnsinisUdesuium

[

AUAENOMIT 30 KAy 40 ALUTAULANAINAUNIEDR d1UDRI1UaRY 10 kay 20 §i1 wuUSuu
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ueautianasossnn Wonawiiuly 12 dUni SmuludTunngea 24.244.9 uay 18.1+8.6 fvle
917 250 NFUMUAGU (Table 11)
2.6 nagaun1slduuiiuaslunisaivauwiasingndananuasuannlsauiu
mavegeulaesiumiuagluaninlsaiu Inglddians 1 du Udesuuas 4 wia loun wen
wlls F99298na wonituidos wazuonshdlen wiaay 1,000 f1 InduUdosuIu 500 Favn 2
dUavi Tuanmiln dunsaadudSunauuasdngyn 2 dUanv msdaesanumnuaigluanmdanuin

1 v

mamsainlszaniammatwihanemdovesawilden Wesnnudfumeiledngszogiud

foanunsaduseninnestnilinaassiiolumunasonnslvild nanismsratuuuasdngdnia 4
¥ia Aldannmeaesauddunmizus sufieaid 6 Jmuiinuuuassanasessdeiodly
Uinaidntiey 91nduUnnsiusn wuusas 8.0+3.7 fsedn 250 nfu anaswmde 5.2+2.0 fsedn
250 n¥u whihmsudesinumiuatediyn 2 & (Table 12) Fstuiiiensnuauiildnad

WAz IS IANURLUS I LU Auae g i nTu

A3UNaN1INAAaDY

msvanownserveambofinyaulumstiindswiuiiuats wulsnuansaiusen
wladuemslavnszer  Tneniuwsazioveugenuuenwtaszezuandneiu Wy wuly 1 veuiu
veaudsszazanus wazvuauneauwlsey 7-10 Fu wudy 2 veunueuveaudieny 7-10 Ty wuly
3 YOUTHULANWA havnuauoly 20-25 Ju d@wniude 4 uay 5 Yaunueueny 20-25 T AnuA kay
Fufute widlemuszeznanildlunsedyiulareunuiildsuenuissezanag  fuduemns
wuinnuitlddusnudifuomsldnatlumsigdvlnduiian fe 384 Yu wliuandronsadiy
wuildFuvueueny 20-25 fu uazduduioiduons Ssflszezmaeiadulaiiiy 39.0 uay 39.8
Fu mudiy dfunadenlduenutindumieliiiumiumemmslduonutiony 20-25 Fududuly
(Table 1)

(%

[ ! o v Y a ! Y v IS k4 [ o UK
ma%@mumﬂummwamimamlsu Tnelyonsn VWAL LNAR 1IN 1:1 9743U 10-50 AUY

Y

wuhPulisenadenlaliunnsaiunieada :annsnaaesanudt 1 50 6 Widwiuligegaae

aa A

2,770 o 13w 20, 30 wazd0 A Wwiuldlidanuunnseiunieads fie 1,109, 1,762 uay 1,747
wos dwdisnan 10 g Wlvdunutlesiign Ao 529 Wes faunsndnlddnsndug 1:1 azlddududels
Aau 10-50 # (Table 2)

F051N15LALMIMLNIZANADNADY WUANTRTINIUTE 1 MSuAU 150 dasanasd aurusududy

= = s 1 ! ! ! aa o o QI ¥ dl U ! ! d! 1Y o U
ganedn Av 104.8 FABNEDY MILANANNIERRNUIIUIULIUSUAUN 125 fnonass F9lauIua1m,

WUTEF1UIU 101.0 AIRENADY LATIUIUINURAUNRTIANULANAIIUNNEDR A 13.8 4y 6.0 AIse

o W ]

J Ao a v & d' v 1 1 Yo @ @ o A v 1
N88d AHUAINU FIUNIUVDATIUAULAYIN 100 AINBNEBY IWW’JLWQJ'JEJ%’IU’JU%NGQN'WQ 90.0 391D

! a o VOB U A a a L ! d' ] LY 2 v & o 4
NABY LAZNINUIUAAANIBEAUNALNEY 4.0 AINBNaDT (Table 3) WBLVMEUDATITDUATVDINAANIYN
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Iffusigeuts 1 Eudwdes wut dswauduiuil 100 f/ndes Alisesazvesinfutofildgeds
oAz 90.0 warsnnuiuiutoifaunffinederay 4.0 3adusnsfiaumsldlunsidsafiuusunn
sl (Table 4) Inglunadsadiuegmudiuaedodiuousonutioty 20-25 Yu umie
USHa 2 n3uvn 3 miL??mmuiué’mwﬁwmLLﬂJuﬁ]uLﬁulﬂmmz@ﬂﬁuﬁmaa LAzUNATANLY
weonsiy Fadudnvasihluvewnuluisdiadinsusiutiues  lRlduuitdnuvasinund
wu Unliesaiuln fareudn Dudu suiudasdosendomuin 25 x 17.5 x 9 @u. iuuziiAe
100 fwanans

MU smsissnuiituae  lnedunaaniaidnifldidemueuenuts
WU eIy 4 S 1 fididununiswds 0.019 v Tdian 45.3 §3 49.3 Tu drunudduied
AUUNSHARGRA Wiy 0.025 um Tdian 62.0 B 67.0 Ju

nnsvadeulszansainlunisiumieveswnumiuats wuiiuszansamlunisiumie
vonnuituaetusgfuvaetade IWuitevesunu mmmuuiureunde wasiiufimsudosmde
Tnewudnude 4, 5 waziuduiomedoduiofiiussansamlunsiumbegs Tnsanansaduldiu
az 10.5-13.7 fasoTu (Table 6) ANMUILLLYBIMEaNUI1B9dAuruIRiug o MaunuIu
aunsoAumdeldUSInaInT ude uusduaeaiunsoAumieldvareeiin uazidoniumded
indeulminduiuldhennniian

SnsnsuassinuAuateTiunzay dvsunueuteautl 100§ wuiinisUaesusiy
183U 3, 4 uay 5 ﬁjaﬁmsaﬁﬁﬂuamLL{lﬂﬂ’jwmmsﬂu 16, 15 Bazl3 Jumuaau wavlikaluy
nsidatenudslafnitnisudesuau 1-2 ¢ 2 Wi (Figure 2)

msnedeulassiusduaslugnmlsafusiassszuudaiifidnnans 50 Alandu weautls 500
1 nUISRTIasEN 40 1 USunamenutsanatetesinda wazaunsasidalduunluduanid
10 LATNUINENIINITUSBELIUERT 30 Wag 40 flaflANuULANAAUNI9EIR dIusns1 10 wag 20
7 wuldfiuszansanlunsmdaueauddluaninlsaiudiass (Table 11)
nmsnadaunsisuiumtuatgluan nlsafulaeldtnias 1 o luaniwla Yassulu 500 67

9N 2 &Uai wan1InTITuLLAARRILAEUAYT 1 QuisdUAnT 6 FemuUTauIaITINanaY
atemaidiadlutsuiafidnios 91ndUnsiusn nuwuas 8.0+43.7 §aRed12 250 nSu anaswwde
5.242.0 fasiadn 250 nu uivinsUdesiumtuatedinn 2 &Uanifiniu (Table 12) Faduifie

Ay a & a a o w P v X
ﬂ'ﬁﬂ'}Uﬂiﬂ/ﬂmNa@LLagi'JfﬂLﬁ’Jﬂ']']llLWll‘Uill']mll’Ju@']ﬂua"IUV]‘Ua@EJEL‘VQJ']ﬂGUu

LONE1591999

Wshing Fansviuw, ngun wadanl, yws Junsumud, Teding glstu, FeEun s,

N33 WI9AY, 3910500 NoIUS, AsaNs anSans, anvan by wag A13d vuvuede.
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2548. uasiinulundanainuasuaznistostudidn.  ddnideuasiamnineinsndanisiu
ReuazulssUnannainyns nsu3vnInneas . 150 win.

Hayashi, T., S. Nakamura, P. Visarathanonth, J. Uraichuen and R. Kengkanpanich, eds. 2004.
Stored Rice Insect Pests and Their Natural Enemies in Thailand. JIRCAS International
Agricultural Series No. 13. 79 p.

Nishi, A., T. Imamura, A Miyanoshita, S. Morimoro, K. Takahashi, P. Visarathanon, R.
Kengkanpanich, M. E. H. Shazali and K. Sato. 2004. Predatory Abilities of Amphibolus
venetor (Klug) (Hemiptera: Reduviidae), a Predator of Stored-product Insect Pests. Appl.
Entomol. Zool. 39(2): 321-326.

www.cpffeed.com/price detail. htm?product=8 (10 June 2015)
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Table 1. Growth rate of predator, Amphibolus venator feed on different stages of prey,

Tribolium castaneum under 32.5°c, 70% R.H. and 12L-12D photoregime condition.

Growth rate of predator (days)

Stage of prey Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Total
7-10 days larvae 65a? 58 a 7.6 b 9.1b 172 b 46.1 b
20-25 dayslarvae 8.4 c 6.3b 6.4 a 7.1a 10.8 a 39.0 a
pupae 6.2 a 6.5b 6.3a 7.8 a 11.7 a 38.4 a
adults 7.2b 6.1 ab 72 b 7.2 a 11.8a 39.8 a

C.V. (%) 14.6 19.7 18.5 23.1 19.2 9.8

! Average from 50 predators
2 Means within the same column followed by the same letters are not significantly different at

p< 0.05 DMRT

Table 2. Average number of eggs of predator, Amphibolus venator on different number of
predator adults (sex ratio = 1:1) under 32.5°c, 70% R.H. and 12L-12D photoregime

conditions.

Number of predator Average number Average number of
adults of egg ! egg per female

(sex ratio = 1:1)

10:10 529 c? 52.90

20:20 1,109 bc 55.45

30:30 1,762 b 58.72

40:40 1,747 b 43.68

50:50 2,770 a 55.41
C.V. (%) 18.50

! Average number of egg be laid in 8 weeks
 Means within the same column followed by the same letters are not significantly

different at p< 0.05 DMRT



18

Table 3. Average number of adult of predator, Amphibolus venator on different number of

the first stage of predator that reared under 32.5°c, 70% R.H. and 12L-12D

photoregime conditions.

number of the Average number of predator adults per plastic box

first stage of Normal female  Normal male  Abnormal adult Total

predator per

plastic box
25 11.8 ¢! 128 d 0.0 a 246 e
50 254 b 21.6d 0.0 a 47.0d
75 27.0b 322 c 0.8 a 64.4 c
100 45.8 a 44.2 b 40b 90.0 b
125 50.4 a 50.6 ab 6.0c 101.0 a
150 47.8 a 57.0 a 13.8d 104.8 a
C.V. (%) 16.9 20.7 28.8 10.4

! Means within the same column followed by the same letters are not significantly different at
p< 0.05 DMRT

Table 4. Average number and percentage of normal and abnormal adults of predator,
Amphibolus venator from different rate of the first stage of predator reared under

32.5°c, 70% R.H. and 12L-12D photoregime conditions

Rate of first Average % Average number %
stage of number of of normal adult of abnormal of abnormal
predator normal adult adult adult

25 24.6 98.4 0.0 0.0
50 a7.0 94.0 0.0 0.0
75 64.4 85.9 0.8 1.0
100 90.0 90.0 4.0 4.0
125 101.0 80.8 6.0 4.8

150 104.8 69.9 13.8 9.2
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Table 5. Average number of adult of predator, Amphibolus venator on different feeding rate

of prey (2 last stage of Tribolium castaneum) under 32.5°c, 70% R.H. and 12L-12D

photoregime conditions.

Weight of prey Average number of predator
() Normal female Normal male  Abnormal adult Total
1 27.0 bt 322 b 22.6 b 64.4 b
2 43.8 a 42.2 a 0.4 a 90.0 a
3 48.0 a 49.2 a 0.6 a 972 a
C.V. (%) 17.0 16.1 40.5 6.6

' Means within the same column followed by the same letters are not significantly different at
p< 0.05 DMRT

Table 6. Mean of red flour beetles, Tribolium castaneum lavae consumed by various stages

of Assasin bug, Amphibolus venator (Klug) under room temperate condition.

Stage of Amphibolus Number of consumed red flour
venator beetles
15 nymph 2.4 c
2"4 nymph 4.5 b
39 nymph 4.2 b
4™ nymph 10.5 a
5% nymph 12.1 a
female adult 13.7 a
male adult 53b
CV. (%) 17.2

! Means within the same column followed by the same letters are not significantly different at
p< 0.05 DMRT
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Table 7. Percentage of Tribolium castaneum larvae as prey be consumed by various stages

of Amphiboles venator on various populations density of prey.

Rate of Predation on difference number of preys

Stage of bug

3 larvae 5 larvae 10 larvae 15 larvae 20 larvae

15" nymph 33 ! 20 d 11 e 7 d 13 d
2" nymph 57 b 44 ¢ 48 ¢ 31 ¢ 23 cd
3" nymph 63 b 62 b 27 d 28 C 15 cd
4™ nymph 100 a 90 a 80 b 51 b 54 b
51 nymph 100 a 98 a 83 ab 51 b 61 ab
Female 100 a 98 a 9 a 79 a 69 a
Male 73 b 66 b 55 ¢ 33 ¢ 27 ¢
C.V. 31.0 23.6 25.9 a7.2 352

' Means within the same column followed by the same letters are not significantly different at
p< 0.05 DMRT

Table 8. Percentage of Tribolium castaneum pupae be consumed by various stages of

Amphibolus venetor on various populations density of prey.

Rate of Predation on difference number of preys

Stage of bug

3 pupae 5 pupae 10 pupae 15 pupae 20 pupae

1*" nymph 27 d 20 d 12 e 11 ¢ 7 ¢
2"4 nymph 37 cd 28 d 19 de 15 ¢ 9 ¢
3% nymph 50 bc 60 c 36 ¢ 19 ¢ 12 ¢
4" nymph 100 a 60 c 31 o 21 bc 27 b
51 nymph 100 a 94 a 69 b 73 a 62 a
Female 97 a 94 a 88 a 74 a 70 a
Male 67 b 70 b a5 ¢ 29 b 17 ¢

C.V. 27.6 27.2 37.3 31.0 37.8

' Means within the same column followed by the same letters are not significantly different at
p< 0.05 DMRT
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Table 9. Percentage of Tribolium castaneum adults be consumed by various stages of

Amphibolus venetor on various populations density of prey.

Rate of Predation on difference number of preys

Stage of bug

3 pupae 5 pupae 10 pupae 15 pupae 20 pupae

15" nymph 40 c! 26 d 25 ¢ 15 ¢ 12 d
2"4 nymph 53 ¢ 38 d 30 ¢ 24 ¢ 12 d
39 nymph 77 b 66 C 33 ¢ 23 ¢ 18 d
4™ nymph 90 ab 76 bc 40 c 38 b 37 ¢
51 nymph 97 a 9% a 87 a 85 a 72 a
Female 77 b 94 a 86 a 79 a a7 b
Male 90 ab 86 ab 55 b 49 b 38 bc

C.V. 259 24.1 32.3 30.8 32.2

! Means within the same column followed by the same letters are not significantly different at
p< 0.05 DMRT

Table 10. Average number of different kinds prey that be consumed by Amphibolous

venator within 2 days.

Average number of prey + sd

predator Sitophilus Tribolium Rhyzopertha Oryzaephilus
zaemais castaneum dominica surinamensis
female 1.5+1.2 2.0+1.8 a7+2.4 1.4+1.1
male 1.1+0.8 0.9+0.9 29+1.5 0.8+0.9

Table 11. Average number of Tribolium castaneum on the effect of different rate of

Amphibolus venator released.

Bugs Average number of T. castaneum
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releasingrate 2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks

10 264456 b 243+35b  20.149.7c  32.6+195b 30.1+7.0c 242+49b

20 21.3+6.1ab 18.4+57ab 15.7+5.1 bc 20.4458ab 12.4+2.6b 18.148.6 b

30 15.1+45ab 11.348.1a 7.6+2.3 ab 5.2+3.9 a 1.2+1.3 a 0.2+0.3 a

40 121474 a 8.2+7.4 a 3.1+19 a 0.840.7 a 0.0+0.0 a 0.0+0.0 a
CV. 31.9 41.2 48.8 70.3 34.8 46.4

' Means within the same column followed by the same letters are not significantly different at
p< 0.05 DMRT

* The initial number of T. castaneum was 500.

Table 12. Average number of Tribolium castaneum at the period after Amphibolus venator

released.
Checking Average number of insects from sampling 250 g rice’
period Tribolium Sitophilus Oryzaephilus Rhyzopertha Total
(Weeks) castaneum zaemais surinamensis dominica
0 8.6+4.6” 8.1+5.2 12.1+4.4 3.243.1 8.0+3.7
2 7.245.2 8.2+3.5 8.2+2.8 4.142.9 6.9+1.9
q 5.1+3.8 7.145.5 6.84£3.0 1.2+2.5 5.1+2.7
6 4.8+4.1 6.1+3.4 7.245.3 2.5+3.1 52420

! Number of sampling was 8.

% The initial number of insects per 250 gram rice.

* A. venator releasing rate was 500 per 2 weeks interval.
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Figure 1. Average number of various kinds of prey that be consumed by Amphibolus

venator.
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Figure 2. Average number of Tribolium castaneum that were consumed by various number

of Amphibolus venetor in each day.



