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Effects of Merchant Grain Beetle (Oryzaephilus mercator (Fauvel)) Infestation and

Mass Rearing in 4 Kernel Characteristics of Cashew Nut Seeds
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Abstract: The merchant grain beetle (Oryzaephilus mercator (Fauvel)) is an insect infesting cashew kernels
(Anacardium occidentale (L.)). The merchant grain beetle (MGB) is a pest in storage that greatly damages
the cashew vyield after harvest. The objectives of this research were to study the growth period of the MGB
and to compare the increase in numbers of MGB when cultured on commercial cashew seed types. From
the data collection, it was found that there were 4 types of commercial seeds: whole seeds, split seeds,
broken seeds and ground seeds. When rearing the merchant grain beetle (MGB), the period of growth from
the egg to adult was 29.14 + 3.09 days and when rearing 50 insects in ground cashew kernels in all 4 types
by inoculating them for a period of 3 months. The number of MGB in the ground and broken kernels
increased to 4,775.50 and 4,789.11 individuals, while the number of insects in spilt kernels and full kernels
was 2,883.61 and 2,650.44 individuals, respectively. which were 9,451.00, 9,478.22, 5,667.22 and 5,200.88
%, respectively. In 3 months, the highest number of MGB was 6,745.58 individuals, followed by 3,324.00
and 1,254.42 individuals which grew in 2 months and 1 month, respectively. The rate of increasing from the
initial 50 MGB in month 1, 2 and 3 were 2,408.84, 6,548.00 and 13,391.16 %, respectively. The result showed
that merchant grain beetles can directly infest all types of cashew kernels as the primary insect pest of

cashew nuts.
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o 1 dl' ' . A o o I3 ' a '3
UnAmnga: mmﬁum@ﬂum (Oryzaephilus mercator (Fauvel)) W ULN AN AN LHA AN HINTNN LG
. . & o & Py v o = ' @ |
(Anacardium occidentale (L.) lulsaiiu Tnadayaiiiasauaasnisidiniaianaaiuiaes e lumanusaiag
- coy 1N . 24 4 . . c A s - e -
Hunusaluinnsdneunin vanneatuiaes lugduuwasdnglulsafuiadsan@ams Wiunanas
waauzddnwusnasn aiufeaiuatisunn nisAne luasallasdidnnlszasdiieAnm szazioan
nastiiuinaasuaatuaes lug) uay Lﬁ_l'%'ﬁuLﬁﬂumslﬂmﬁﬁmmﬁ@Laﬂﬂumﬁmmm\iﬁuwmmmlﬁim
ANHEUSLNAANIINITAN mﬂmimmﬂm WU AnEousAannan @i 4 wnldun wasdy WanEn
WA uaziudatly ernnslaeeunas wudn m@mﬂum@a’lﬁmmem’lmmm mwuwmmﬂu
Ifrzazinanisasnyiauis Fausszezldauieinfiusaldinaniadg 29.14 £ 3.09 41 waziienAeLLAY
Tnaanztaaiunius 19 4 anwausing ldunadanuqu 50 #9 WReduszasioan 3 1Heu WU91 LNAILAN
anlumdanzdasfiunudluantlulaziudnin Annfudiunoaesweaiui@es v 4,775.50 uas
4,789.11 Fa NIANIINAATNLASINAALAN 2,883.61 LAY 2,650.44 fin MNAAL AnLli 9,451.00, 9,478.22,
5,667.22 WAz 5,200.88 WaFfFummInan iy wazn 19 AU HNAAN NN ANNIUAMTNIZEZI9A7 3 1HBW NU9N
HnsiniBunniunaegega disunmeatuaes i) leatintl 6,745.58 5, $09A9HNAR TERIZIIAN 2 UAT 1
AR NI 3,324.00 LAY 1,254.42 fin 8RIINIFANTUANNNDANILARLENGY 50 fia $21iNameL 1 1Aaun 2
wazihauil 3 Ml 2,.0408.84, 6,548.00 wax 13,391.16 Llafifus muandu nanimmaaesagllsdn seaiu
worlnnidunnasiannnsovnlinaudnmaanzisafisnusimnaduuudame ldlnenss

AdAty: naauaeslun) mnu@amie Wdurenssedn WaaNziasiunIuE NaNANWIL

AU WwaaNza RN usuaIn1nALAEaNd 1 AtyAe
nanwane vy
1 a & = d‘ 1 d‘ 1 .
NeUNAUN UL D UNT AN UAB AN TN - N@mﬁum@ﬂum (Oryzaephilus mercator
windan Ugniudtauaziasoiulnlan valumu (Fauvel); Coleoptera: Silvanidae) LﬂuLLumﬂm‘m-
A ugaNanysnigellaunsRunIANaNy sl mwmmmwuimummﬁmeﬂmm SlanRadau
A AANzNTinnuidunfan9ge 91A5 uay UNTNTZAENUNNTANTEUINaLUIENA (Rees, 2004)
o = o o al Yo o ] v v % A
delaififyyuamianisnana arunsniiniuisgiiilu Maudavaldiusyie nalduds soyituas
Auaianduaunsuazlildanung a1 wreadnana wila Tdaudeua ldufanasfaingu (Kumar, 2017)
AIHAULAA 81 LarUITUAINFUIUYRAIUN TN WAANEHNTNNIUANAIEIUNTTUIUNITLITAON
dszinalnadnisudmudnuzdosfinniusdiie amhe Tuszudnesanisanedngnuesiuaas g
vilnanaludssmanasinnsdeaanlddadszina WinanadadulyundAny esannuuasanunm
Awnalull w.a. 2565 YadAnnsdenan 57.37 411 wwsaenewugladny M liddszansiinaueng
11 (Department of International Trade Promotion, 990159 IngfalAndtunzianag iRaang1N1sain
2023) aeinlaAnN TUNITUIBNINARLNAAN TN Autnndiunazsanaedudn (germ) SoyNavse
a & dll % = ] o < o = d‘ o 2 aallo/ 1
Funrumine I ludssinauTentsdeean dnwy waasyNtulsanwiunninls wanainiidslaas
Toyunasdivinaszesunas §aduldvianiaifin arsdpuadfinanaunn lunansinesing q 1 liae
ARRLNLAZANUNTHALNAIRINIAUAATNTUIW  naTnszAueInttRuRdInasaliyyungunInes
wnlisies 8.vin1lan a.9ashnd wuuadvinane Ju3lna (Jakubas-Zawalska et al., 2016) BNV
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ALIUNIANEHINIFANAINUIULDIND AN
o L mm A e
wee gy AadENsLFLL9RNAE1es Keatmaneerat
et al. (2011) TnadssuanWdes Iunjsvasfafa
JHRIUIU 50 A9 LULANZINA WL9aTHaTRA 16
aaud NUITUNAANTHIANNIUAAIUIY 150 NN
thaaaluagnianzgidusananauiadutAuenang
0.5 luANAT wa Mazunralaialddunssune
27NA waatnv9s s ldfaldlunaeanangfnuunn
20 AR (31x49.5% 19.1 LIURANAT) NHATazANAD
4 X e o od e oo
(NaCl) NAUANANNTUANANEN 75 Llafidusim
grung) v ananaesliuudurnaniinisdasiunm
uazunadAngaudn llsunouseudnaniaimiziass
Wnuszesinan 3 1A81 ANMUELNINARBILLL 4 x 3
factorial in CRD fann3naastas 641 H 2 adt ady
N1 1AUNANHUNAANTNNTANNIUG AR ARG
e [~3 o [~3 1 [ dl £ 1
WAATN WRAYN waviantlu tTaded 2 1o seeisinan
WABALFNE 1, 2 KAY 3 AU NINITATIRTUANUIU
LNAITZEZANANTEAINILALIANANINUA LAY
AATTHNANNADA LaATAATITiA N w3991
(analysis of variance) WAz T LI ELANNLANFAILE
ANLBA% FRERT least significant difference (LSD)

HANITNARRAY

1. nMeiiudayaansuziNa ANz RN NIuA
AINANHUSNNNTAT 1 IEUNAYNTULTIUNIA

lnsias a.vian 2.905AAT WATUNAIARS

AINNIBAUTDYALNAANTHMANNIUH 1
Fanunaguauinuiia lnfes a.vinlan a.qasaed
WU LNAAN NI TUNAUATIT N1 79 Wi e T
Favnn 4 §nwods Ae (1) WAALAN (Full kernels) AB
HAnwUzANANYID] 2BUNAR 100 % WARATLA
ldwunisunniin (2) LnAAdn (Split kernels) Ag
HANHUTAMTNANYI[I2NAR 50 % LNAN
wiaEnaanannf (3) WaMWN (Broken kernels) A
HANHUEAINANYIfTDIULNAARIUIU 25 %
TINALNAANN Y4 LNAA LAY (4) Wanli (Ground
kernels) Aa HANWMEAIINANYID[IBILNEAR
Yeandn 25 % Fuld Tnapawlianysafreaindn
ANALAANIINIZUIUNTINER (Figure 1) lAELNAR
Nzaa RN N UL AT AN U N AR T EZ19aIN13
AnudnY Ae LNAANTHNTNNIWTNAAATLAYTE
wEaLAN a1unsnanenanaldmai luansindn
nzdaBunudEn wanwn wazdw analadindn
ANAIAL TT0g 2 LAe

Figure 2. Four characteristics of commercial cashew nuts, A=Full kernels, B=Split kernels, C=Broken kernels,

D=Ground kernels
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mﬂﬁuﬁfmf;mmeﬁ'%mﬁwmuﬁm
winlides a.v11dan a. @mamﬁwmmmmﬁm
Oryzaeph//us mercator M?ﬂmamﬁum@ﬂﬁm ﬁﬁ\m
dnwusRuananaiussil 0. mercator Haunmgnsa
819 2.5 Hadns dounidansuzlassafiaiu
Awdaueay Syusaundniledeufuneaiy
‘et O. surinamensis \i 213 8T B usi 1 umils
284A WL O. mercator mﬂuﬁ?’ummﬁﬁumﬁm

FANANUNLAL (gnasT) Lo 1Faunaudy O.
, _ X doad A o
surinamensis (§NAT) TINWUNLALNAN (Figure 2)
anannaiaes luiesdjimnas ldaes
4 A e« - .
naanuaen I NaAa A AN AN NN UG
Wna1iniadas 4.36 £ 1.49 41 srazuuauldingn
18.75 + 1.30 71 i sxaIinus 11980 6.18 +2.99 Su A4
Wawnduaafude naaWuaas Iundaus svezla
aunaadNdalfnaade 29.14 + 3.09 314 (Figured)

is Of mercater

Figure 2 Sawtoothed grain beetle (Oryzaephilus surinamensis (L.))(A1) infested on milled rice compared with

the merchant grain beetle (Oryzaephilus mercator (Fauvel))(A2) collected from cashew kernels at

Ban Hat Kai Toy Community Enterprise, Tha Pla District, Uttaradit Province. The projection under

compound eye of O. surinamensis is broad and blint (B1), while in the O. mercator, it is narrow and

more protruding (B2). (Joyce, 2008)

6.18 £ 2.99
(3-16) days

100 % survived

Days from egg to adult:

29.14+ 3.09 days

4.36 £ 1.49

(3-6) days

Larva

18.75 £ 1.30

(18-21) days

N
a

Figure 3. Life cycle of merchant grain beetle (Oryzaephilus mercator (Fauvel)) cultured with ground cashew
nut under 26.84+2.33 °C and 78.18 + 2.59 %RH.
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2. Mmainduanaawmanvwaaelnaluasn
NEHUWANNIUR

TunnsmaaesiiflunnsAnsnsfinduy
m@\m@mv'\fm?ifaﬂ’LuaﬂuLuﬁmmmqﬁuwmm’ﬁﬂwmx
sing o iiluszezinan 3 iheu fladuf 1 veadnm
WAANTNITNNIUG TR WAALAN WAATN LRR
Wn uaziuantlu Juavin 1 mmﬁuﬁ@m@?ﬁy@uim
uansntueeneliad1Atyn1eaiia (P<0.05) (Table
1) WaaNzNANN WA AN Uz INAA UL ZINAA
umn suanunaeRE TN TugIqARD 4.775.50
UAT 4,789.11 FiY MINANAL TR4AINIABINAATNUAL
WEALEN SuauiinuAe 2,883.61 WA 2,650.44 fn
ANNANAL (Table 1) E AN TN WAL AT
Besilavnnaifiuinm 3 Reufiniafindureaen
FudeeuAnFiud LS uiavsiin dednnsls
LA FNAUT 50 fa Ao wunisnTuresuacly
AR ANTY 9,451 % wifaviniinnsiiady
9,478 % WARENTNINTY 566722 % ua 1Wan
Fudnnafisdu 5.200.88 %

ladef 2 szazina SN wUAIwIUNan
Wuaae g Inainduuansteiueseliadn Ay
N19407 (P < 0.05) 1aTn1slduNad3uAUN 50 6a
Wadnisiusneiuszazioal 3 1hau LuadLi
Bunldgegn sesasundusiuauunaslugog
Wwaud 2uaz 11Rew JA1RALLNAY 6,745.58,
3,324.00 UAaT 1,254.42 Ay ATNANAL (Table 1)
oo S A a a
AERIINIIANNLAAUN 1, LAAUN 2 WAz LADUN 3
WINAL 2,408.84 % , 6,546.00 % WAz 13,391.16 %
ATNANAL

annasAnUfdniuseesadandn 2
ady Ae gluuLmAnsaniuszazaa AL
wudn Uduiigaes 2 Jads SnasianisiiuEunm
naaNwaae lunjuanssat19iiad Aynieans
(P<0.05) (Table 1)

~ - o N

nisAneUTuINanNuaas Tun) wudn
wanNzaFunusilaiuineszazinan 3 naw
= = \ a  a
HfFunnumeniuaesnigagn uazasnsnRsELn
AMNANUINENEY 50 AatnFualaDg 13,391.16

Table1. Number of merchant grain beetle, Oryzaephilus mercator, cultured by cashew nuts in 1 to 3 months

in four characteristics of cashew kernels

Number of Oryzaephilus mercator Number of
Characteristics of cashew kernels Storage period (Months)" insects by

1 5 3 characters?
Full kernels 609.00 ° 2277.83°  5064.50™ 2,650.44°
Split kernels 904.50 ° 2,513.17 ° 5,233.17 ° 2,883.61°
Broken kernels 1518.67%° 443633  8412.33° 4,789.11 "
Ground kernel 1,985.50 ° 4,068.67 ° 8,272.33° 477550 "
Average number of insects by 1,254.42° 3,324.00" 6,745.58"

storage period3/

F-test Characteristics of cashew nuts

F-test Storage period

F-test Characteristics of cashew nuts x Storage period

Means in same row and column followed by the different lowercase letters are significantly different by LSD (P < 0.05).

*Means in same column followed by the different uppercase letters are significantly different by LSD (P < 0.05).

*Means in same row followed by the different uppercase letters are significantly different by LSD (P < 0.05).

230



NAUBINSLEINYINANELAEMSLAEdL AN I UIvIBINa AR UL Ra e lun]
lunRnnzansiunius 4 anwoe

ilafidus sa9aanLNaIaNITDLIRTIULALTR LAY LN Wiy tAuTala AanusuLNasNINfga (Figure 5)
ﬂ?mnﬂ,m 6,548.00 uaz 2,408.84 wlafidus lumay TIRAINITALSNEINUNAR 3 L ABUNINH LN AT
72 18z 1 ANAFY ElefanInaNngnEIIER nane waanansuenunistuleuaeamesdn

wudn wsinuazidatu saaiuidesaunsn ATen uazdduraIuaUNINgN AL

Figure 5. Four characteristics of cashew kernels infested with 50 individuals of Oryzaephilus mercator
within 3 months
Month 1; Full kernels (a) Split kernels (b) Broken kernel s (¢) Ground kernels (d)
Month 2; Full kernels (e) Split kernels (f) Broken kernels (g) Ground kernels (h)
Month 3; Full kernels (i) Split kernels (j) Broken kernels (k) Ground kernels (1)
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g a % = =
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19.81+1.65 U (Keatmaneerat et al., 2011) YI9NaA
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Wudngaasnaniuaas lugiarudAn luie
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INAANTHITNNIUF T2AAILAZNAANT IS Nualwat
et al. (2005) MniFaufiaumNd1 Aty I8N n
dl ] [~3 o al ] ¥ o ¥
Wwaelvn Usziduntsinaanudanialadlavale
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WrsuifauduniaidivinatssesuaaWulane
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WwiyiulnresuanWulaes Tawuleasyie Nika
et al. (2020) $71ENNUIN TLUTNUAUTDINDANWLADE)

dl d’l £ 2 % & L < v '8 s
wWarae i 419187 wiladunfiasl iwandaunsiae

wn wilednalng wag wand1aInain ldiaan 20.3,
19.2,18.3, 16.6 WAZ17.2 34 ANAAL WANFNNAL
ANTANHUDY Govindaraj et al. (2014) WU 4aA
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