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Abstract

The problem in mung bean storage is destroy by insect pests of mung bean. Especially, the
cowpea weevil, Callosobruchus maculatus (F.), is one of the major insect in mung bean storage. The
objective of this study is the effect of leaves crude extract from Lantana camara Linn as the insecticidal
activity by fumigation method at 30.71, 61.40, 122.85, 245.70 and 491.40 mg/L. The oviposition inhibition
and progeny deterrent by coating on cowpea method at 0, 0.5, 1, 2, 4 and 8% (w/v) were applied. The
treatments were arranged in a completely randomized design (CRD) and replicated 5 times on 10 adults.
The experiment was conducted at laboratory. The results found that the insecticidal activity, oviposition
deterrent and progeny deterrent of extract from L. camara on the cowpea weevil were significantly
effective (P<0.05) when compared with the control. At the concentration of 491.40 mg/L, the extract
from L. camara were the highest effective as the insecticidal activity by fumigation method 100% and
the LCy, value with 105.28 and 33.73 mg/L at 24 and 48 h, respectively. At the concentration of 8%, the
extract from L. camara were the highest effective as the oviposition inhibition and progeny deterrent on
cowpea weevil. The percent of oviposition deterrent was 95.95% when compared with the control. The
percent of progeny deterrent was 94.50% and the time of development was 43.80 + 0.74 days. Whereas
the control, the time of development was 25.80 + 1.16 days.

Keywords: Lantana camara, insecticidal activity, oviposition deterrent, progeny deterrent and cowpea weevil

*
Corresponding author: E-mail: Nathapong@vru.ac.th

224 NIETNEATHIEITA Ui 17 adun 2 nsngAu - SuanAN 2563

Volume 17 Number 2 July - December 2020



Prawarun Agr. J. Volume 17(2) 2020, 223-233

uni

821887 (mung  bean) AToINAmIERTIN

|
@

Viena radiata (L) R. Wilczek {]'fﬂEJgJ:GLuﬁﬁﬁ
Fabaceae Wuludnitugivnszgamifiiannuddgy
nuaswgiavesUszinalng dudeafianseivns
Uszianlusiu aslulatasm Imnfiu indeusuagis

51991199 (Kahraman et al., 2014) JERILIRPRER

a o o

wandLToamen n1snaatuldy Jslauisenuin
fuduldianouauesdethanaludon (Glycemic
index) 6 anunsamuauszRuaalRdulng
wazdIriansEAUADLAdLADTRaLaElAINELYe
lsaluidienvasfUinle (Masar et al, 2016)
uanmnﬁawumﬂmmﬁ%mgqaﬁl’a%ﬁmw‘%n
lulpsiauuasdrisusuugaungefueie (Franche et
al., 2009)
Tusgwinnisfvinuvnuiaiugdnden

wnunsasdgiudymnisdiiiaievesuasdngly

150Avu Inglanzaaednden (cowpea weevil) il

'
A a s

FoIem1@n3in Callosobruchus maculatus (F.)
Jmeglued Bruchidae susiu Coleoptera 1uuuas

AagudaiugindeanfinnudiAgnivasegia

v aa

(Devi and Devi, 2014) jUsdnuuzdndnied

v

198 YuadnUsEun 3.0-4.5 aduns Indudiy

q

ee

v
P =

druvpshifinnaziinavuynduinauuulniedas

q

o v o

919 YaneUnilden andaiseawaulunisdiu vinle
Fanuasfuidimdiuen aidszneulng nuan
Fudadunuuiailudes (Visarathanonth et al,

2005) FdutanaiaaznelduuRudnd e

Uil 17 atudl 2 n3ngaaw - Surnaw 2563

Uszanay 4-5 Wessowwdn ndsantiuinidudnueu
a 13 v v a @ Y @ v
vsRuuanaslvordeiniululudauazidnnug
agnelulnsafiodeauduiiiuiaudunaisiowdn
291 a519AudEenigNInaa INLasUTUI
(Umeozor, 2005; Arjanbhai, 2015)
nslasanna iy (plant extract) Tuns

muauLiasdngiindunisiiviaula Inefiivazude

v '
= =

d159Aggil (secondary  metabolite) IunL#ie
Jasdunisidnvinatevesuuasdngiiy lawn
phenolics,  terpenes, steroids, alkaloids,
flavanoids, coumarins iLag stilbenes (Tiwari and
Rana, 2015; Naboulsi et al., 2018) 91NA15398UD4
Hikal et al. (2017) 1guansyReiidauaudR
Tuntsi8uansan (insecticidal) #1553 (fumigant)
a9 (toxicity) @15la (repellent) ansdudansiiu
(antifeedant) a158ufan1331919 (oviposition
deterrent) @138udansiasaiivla (growth
inhibition) LLasaﬁéTUéj”’mﬁaaﬂqﬂumu (progeny
deterrent) ¥aduuaIdngNY WN1NT8Y  (Hedge
flower) ﬁ%aimmmam%ﬂw Lantana camara Linn.
agflunad Verbenaceae {Wuiwiiwldvuvuinian g
1-2 was TAafuanuseuy Sdundn ddunasis
frufvudnequ lusazaonvasuninsoudioiuvl
agfindumiiugu anunsahnnduanslauuasdngity
19 (Kalita et al,, 2012: Priyanka and Joshi, 2013)
1NTIWIUNITIVOY Rajashekar et al. (2012)
wudmavesansasaainlunninsesfignsluifuans
2110799290, Sitophilus oryzae (L.) Lazs29in

Wiae4, Callosobruchus chinensis  (Fab.) uway

MIFANNYAITNISIT 225

Volume 17 Number 2 July - December 2020



Prawarun Agr. J. Volume 17(2) 2020, 223-233

woaudleafivinares14a, Tribolium  castaneum
(Herbst)  TeeflAranuidudie (median  lethal
concentration, LCso) 111U 128, 130.3 tag 178.7

/L eUENRU

v
[

gatulun1sITeAsatI@nwIUsEaNS AN
YasasananeIuanuninsealunisiduassugn
a15§u§an15219l wazansfudanisesndusify

o

s3ugnuauesfiedITe ietduuuimislunns
muANdiuden wagiuUszendlddumaden
1un’15ﬂaﬁuﬁﬁmLLmaqﬁ’mgﬁ’gL%a waziddadu
nsteriviieasyeginlumldlnannueuaz

Uselonlgegasiold

A5Afiun159e

1. MSAEUAZVEIBRUTAI90TY?

A0 TIlAsUANLATIENFIRE193N
AN TENAUINTDISAVING  NTUIVINTENBAS
TN DL R TR AT MMV RS R TV R b
a a a a a X
FIngrfigungll 2527 erLwaLdd AINTY
Fums 75-80% lesldandenasaduotmsdinsu
P U v @ W Y U '
Al lnglddauisvesradunles 50 ¢ adduy
auifivssgudadudeasunm 250 sy fsly
Uszunay 7-10 Yy Wit veasiadndenssn
winduderasgninfuiovesiadundernsld din
Judmueudafuegluwbn  wdsainduddnud
wazimuasgiuladudnfutesuin 1 (F) 1460
windsinendeongUseum 35 Ju wieldlunis

sl

226 MTAINNYATNIZITU

2. NMSAIBUEITENARIIVINNNNINTDS
iushegsluwninsesainulasnensnsd
fuanaswils S1nenaeaan dainunusni a1
Samphnaulazenn Rsliuidluiisuudtuniy
Tazion drlvatauuusewies  (continuous
extractor) Togldvhndudusnriazats Tagnisih
HAINTBIUTIIUOUAT (thimble)  dwiuussy
yeudaiideanisada 1dun1nses 100 nfusethndy
800 fladdns (1:8 wiv) Wilvadndeinsesainans
WUULRYNLAN (Soxhlet apparatus) @finfuay 8
Flus Wunan 3 Su wdwiniuhansadailaun
N304618NTEAIYNTE Whatman wwas 1 1l
sTAnELefITazateonlaeLAdeesELNELUY
atyey1n1A (rotary evaporator) ﬁqmmﬁ 42 93A"
wadea Toduansatnnenu (crude extract) ilold

negausiall

3. NMSNAHDUNAVDIAITANARYIUIINTUNNINTD
TunsBuansandasandealagsnssy
Wansataveuanlunnnsesiisssuay
\udu 30.71, 61.40, 122.85, 245.70 Wag 491.40
mg/L NYAAIUUNTEATWNTOINTLATEATO S
whatman® 1w 1 919 1 x 5 wufiues Usung 1
fladans feauliursludisy wdsonduthluanlde
auluviauiinaaesvuIaldurIuAuEnang 4.8
WwuAlLAs g9 9 lwuRns Y Tovesiediaden
wedeiifony 3 3u ldadluviannass Yarvanli
adin ilundivuduisuasiiqungl 2527
peraALTyE AMUTUEUTNS 75-80% YnnsMaaes

5 41 ANULNTUAE 10 67 IUHUNITVIADILUUEY

Uil 17 atudl 2 n3ngaax - Sunaw 2563

Volume 17 Number 2 July - December 2020



Prawarun Agr. J. Volume 17(2) 2020, 223-233

a:u‘uuiiﬁ (completely randomized design, CRD)
Wisuifisudugaaivgulneldiindududn
Wisuiieoyu dnafildunmuiamaianududiv
(median lethal concentration, LCy,) uagiUasifud

ATMNYVDINMDITYI a0 24 LAy 48 T2l

4. MSNAHDUNAVIENTENANYIUAINTUNNINTDY
Tunsfiuansdudansndavesdaedaden
thuidnddenfiauysal 20 wia smageu
msfudimsndlivesiedaudon Tnstwdadaden
wwdluansatanervainlunninsesiissfuainy
WYY 0, 0.5, 1, 2, 4 hay 8% (w/v) Useuiad 5 uiii
vanfseuliuks ndemnduiwdadndedldady
VINRAINADIVUIAFUNUAUINAI 3.5 LHUALNAT
39 9 WwuRlns Yasesafudedeny 3 Yu aslu 14
(wen] : wwedle) nsusnnaguazinadiovessaah
178991989970 Devi and Devi (2014) desnigla
ndesqanssavaineile lnofimagaziiddanay
Ushadiuvioslufiaredainianiy drunadesazd

v a

A191587 USNUdIUIa18FAInIANIL 18991n

v
o 1% [

Wulasednvvsazsnmentsens Yaseliaag
dudemaniusuazanld e 7-10 Fu s
fudenoenanuanud tlundluuduisuas
Qaunadl 25-27  esALwALTd AuFuduTing 75-
80% ¥MISVIAGEY 5 1 1UKLNITNARBILUUAN
auysal Fudnnulidedudeafneuuiuudad
Wedluwdazauiduduvesarsananeivainty
unInses Wisuiisuugamuaulaglidindudy

aidTguliisy dndeyau1viesazn1sdudanig

Uil 17 atudl 2 n3ngaaw - Surnaw 2563

glal (Percentage of oviposition deterrence;

POD) nugn3v84 Singh (2011)

Percentage of oviposition deterrence (POD)
= Co= T X 100
Cs
do o = undliinauundadudelugnniunm
Ts

Funuliinnuudadndslugavaaes

5. N1INAFBUNAVDIEITANANEIUINTUNNINTDS
Tumsluasdusanmasanifudufiudesugnay
vasdasdiutien

vhidadndenitauysal 100 n3u wuly
asafemervanlunninsesitssduanudidiy 0.5,
1,2, 4 Wag 8% (wAv) Uszanas 5 il thandsaslyi
widlufisy ndnduiiadadndeldadunaud
NARDIVUIALFUHIUAUINAN 4.8 LURUAT 83 9
WwuRlns Udeiisdnderony 3 Ju adlu 3 ¢ (e
o wedle) UadnednvniunakazSanieniaens
Uaeelvideiidomaniusuazansly iuna 7-10
fu théatadesananuanuia dilundliuudy
Aosflgamgl 2527 osrwwaidea anududuing
75-80% YNTVARDI 5 $1 THUKLUNITNARBILUY
du Tuiindnnudiduivgugnuanuiassyeziaiiy
mswsiulavesddnderfifineenuiluudas
AU duvesarsadane1uanlurnIngeg
Wisuifisufuyaaiuaulnelddinduifudn
Wisuidley  danmidesiduddudiniseanifiugh

WindegugnaIuYeiae el (Percent inhibition

MIFANNYAITNISIT 227

Volume 17 Number 2 July - December 2020



Prawarun Agr. J. Volume

rate of progeny) MNUgAIVDY Rajashekar et al.
(2010)
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Table 1 Effect of leaves crude extract from Hedge flower (Lantana camara Linn.) as the fumigant on

cowpea weevil (Callosobruchus maculatus (F.)) at 24 and 48 hours

Concentration (%)

Duration of exposure

(mg/L) Number and percent mortality of cowpea weevil (adults)
24 hr Mortality (%) 48 hr Mortality (%)
control 0.0 + 0.00° 0.0 0.0 + 0.00° 0.0
30.71 2.40 + 0.48° 24.0 3.80 + 0.48° 38.0
61.40 3.20 + 0.48° 32.0 6.60 + 0.48 66.0
122.85 6.00 + 0.63” 60.0 8.60 + 0.48™ 86.0
245.70 8.60 + 0.48™ 86.0 9.40 + 0.48™ 94.0
491.40 10.00 + 0.00° 100.0 10.00 + 0.00° 100.0
LCso 105.28 33.73

* Mean values in the same column with the same letter do not differ significantly (P < 0.05 according to DMRT)

Table 2 Effect of leaves crude extract from Hedge flower (Lantana camara Linn.) as the oviposition

deterrent on cowpea weevil (Callosobruchus maculatus (F.))

Concentration (%) (w/v)

Number and percent oviposition deterrent of cowpea weevil

Number of egg (eggs)

Oviposition deterrent (%)

control 34.60 + 2.05 0.00
0.5 24.40 + 2.72° 29.47

1 15.20 + 1.16° 56.06

2 10.20 + 1.60° 70.52

q 540 + 1.01° 84.39

8 1.40 + 0.80° 95.95

* Mean values in the same column with the same letter do not differ significantly (P < 0.05 according to DMRT)
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Table 3 Effect of leaves crude extract from Hedge flower (Lantana camara Linn.) as the progeny

deterrent on cowpea weevil

Concentration (%)

Duration of exposure

(w/v) Number of progeny, time of development and percent progeny
deterrent
(adults) Progeny deterrent (%) Time of development
(Mean + SD) (Mean + SD) (days)
0 116.40 + .02 0.00 25.80 + 1.16
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* Mean values in the same column with the same letter do not differ significantly (P < 0.05 according to DMRT)

39150iNAN15798

1NNTANEINAYRIAITENANEIUINTY
unnseafinnududusingg M Tunsduansdilag
3801550 @15fudenisinelanazfudantsesn
qﬂmmumaaﬁmﬁu%m wulnasanaeruainly

NANTBIRANULTUTY 1% FuluTinalunisiduansan

230 MTAINNYATNIZITU

Tnedsnssuans a1sdudanisnelunasaisduganig
2ONQNVIAUVBININUTYY ANUUANATSTUBE 1]

o @

tudayfisziuanndeiu (p<0.05) dewSsuiieu
TUYAAIUAN denARBdiuINUITEves Prakash et al.
(2016) wuinansasnainlurnninsesiinauidudu
20, 40, 60, 80 war 100% fgndlunissinuain

(termites) Tagfinaandudy 100%  siaanls 90

Uil 17 atudl 2 n3ngaax - Sunaw 2563

Volume 17 Number 2 July - December 2020



Prawarun Agr. J. Volume 17(2) 2020, 223-233

ey 100% '17'1'L3m 6 Wy 12 sij"’ﬂm Wa¥INNISANYI
984 Rajashekar et al. (2014) 85U18N@1TAINAN
Tunninsesdigslunsiudeuledosdialasues
mel5a (acetylcholinesterase; AChE) Tunszuauns
lalaslad (hydrolyze) dvonaiinavilviansezdiiale
51 (acetylcholine) vasieduden daduansde
Uszamvililuaiursauandaiduladu (choline)
wagnIMeLdn3n (acetic acid) o Juinnsavauves
anserdiialaay  USnndounaveugaalszay
wnfinly Uszamuaznanuileyheunasaiiatsi
1%ﬂaWML§aaauawLﬂué’mwmmgmﬂuﬁqm
91nNsNRaRIASeinuitasatinainly
nansesiinalunisdudinisanslaaenndoaiu
UATBV9 Ogban et al. (2015) Wua1TainaIN
nnnsesiansnsadudinsndlivesdasndiilne,
Sitophilus ~ zaemais ~ Motsc.  laLguniu wail
Obembe and Ojo (2018) BBUNYINAITRWIINNYIL
fnadalwanusramivanuidnmuailuedvie
11914 (ovipositor) vosuuas 812v0Luan L
wingauviselansiivuiassnendudanisndliuas
nenieanlu uenand Chebet et al. (2013)
wuinansafmanlunninsesdaiinalunisdudanis
BONYNUANUVRY Prostephanus  truncates 19 uay
NUITEVR4 Taye et al. (2014) wuitwswesly
mmmmﬁmaiumié’uéy’amiaaﬂ@jmmu (F,) 994
Frsnatlneldledowiiiu 3.33 § uenandain
AT Singh (2011) WUIMKINVUDINAINTDIFD

2 o Y ' = ' o I
Llla@ﬁ’ﬂua(ﬂﬁ']a’)u 2 : 50 UNARBNITHUYINITDDN

Uil 17 atudl 2 n3ngaaw - Surnaw 2563

gnranuLasTezlaluNsasyule aseangms

Tulunmnsesfinuaudffindundiugu Jeenaiinalu

v

el wagdudimsiasydulavesnaideala ns

' [

Teansaianervanlunninseasiinnulasniunat by

Y

o

dnd uazdanndon waziduihiorTaianiasye

el

@

luanadenueliniausslewd ddadunisan

A hENSATgNLLAYAY

a5UNan1sIY

asanaveruanluanInsaslinalunisidu
a1salneisnssy arsdudanisinslunasdudanng

' [%

sentuduiuougnnaiuvesiiednder Falu
nuiTeadwioluagiinisAny i sosdussney
YasansaiaveuanluinInsasuagyinn1snaaeuly
a0uiiase wazansadave1uanlunninsesn
sianlugUuunansasifunzauildtuanwiui

39l

AnRNIsUUSENA

NI HveveUANANIANTELAZYARINT
WU URNTINeT paginermanswazmnalulad
winedesvigalaveainsal Tunssususgudug

g v 9 ¥ '3 - =
Aliaiueuiasignldgunsaluaziaiosilonns

a

v
[

AneFansiunTIeAsal

MIFANNYAITNISIT 231

Volume 17 Number 2 July - December 2020



Prawarun Agr. J. Volume 17(2) 2020, 223-233

References

Abbott, W.S. 1925. A method for computing the effectiveness of an insecticide. J. Econ. Entomol. 18:
265-26T.

Arjanbhai, C.J. 2015. Biology, life table and management of Callosobruchus maculatus (Fabricius) on
different stored pulses. Master thesis in Science (Zoology), Department of Entomology,
Junagadh Agriculture University.

Chebet, F., Deng, A.L., Ogendo, J.O., Kamau, AW. and Bett, P.K. 2013. Bioactivity of selected plant
powders against Prostephanus truncatus (Coleoptera: Bostrichidae) in stored maize grains.
Plant Protect. Sci. 49(1): 34-43.

Devi, M.B. and Devi, N.V. 2014. Biology and morphometric measurement of cowpea weevil,
Callosobruchus maculatus F. (Coleoptera: Bruchidae) in green gram. JEZS. 2(3): 74-76.

Franche, C., Lindstrom, K. and Elmerich, C. 2009. Nitrogen-fixing bacteria associated with leguminous and
non-leguminous plant. Plant Soil 321: 35-59.

Finney, D.J. 1971. Probit Analysis, 3% ed. Cambridge University Press: London. 250 pp.

Hikal, W., Baeshen, R.S. and Said-Al Ah, H.A.H. 2017. Botanical insecticide as simple extractives for pest
control. Cogent Biol. 3: DOI: 10.1080/23312025.2017.1404274.

Kahraman, A., Adali. M., Onder, M. and Koc, N. 2014. Mung bean [Vigna radiata (L.) Wilczek] as human
food. Int. J. Agri. Econ. Dev. 2(2): 9-17.

Kalita, S., Kumar, G., Karthik, L., Venkata, K. and Rao, B. 2012. A Review on Medicinal Properties of
Lantana camara Linn. Research J. Pharm. Tech. 5(6): 711-715.

Masar, A., Neampongsai, S., Bunsak, C., Chaiwan, P. and Thanomsub, S. 2016. Development of mungbean
processed products at the household enterprise level. Thai J. Agric. Sci. 34(1): 95-106.
(in Thai).

Naboulsi, I., Aboulmouhaijir, A., Kouisni, L., Bekkaoui, F. and Yasri. A. 2018. Plants extracts and secondary
metabolites, their extraction methods and use in agriculture for controlling crop stresses and
improving productivity: A Rev. AJIMP. 6(8): 223-240.

Obembe, O.M. and Ojo, D.O. 2018. Toxicity and oviposition inhibitory effect of extract and powder
Momordica charantia leaf against Callosobruchus maculatus Fab. (Coleoptera:

Chrysomelidae) on stored cowpea seed. J. Biosci. Biotechnol. Discov. 3(3): 65-70.

232 MIETNEATHIEIT Ui 17 adun 2 nsngAu - SuanAN 2563

Volume 17 Number 2 July - December 2020



Prawarun Agr. J. Volume 17(2) 2020, 223-233

Ogban, E.I., Ukpong, I.G., Oku, E.E., Usua, E.J., Udo, S.E., Ogbeche, J.O. and Ajang, R.O. 2015. Potentials of
two indigenous plants powder for the control of stored maize weevil, Sitophilus zeamais
(Motschulsky). Am. J. Exp. Agric. 5(1): 12-17.

Prakash, D., Shashank, B., Cheena, T.and Soniya, M. 2016. Toxicological study of Lantana camara Linn
on termites in laboratory conditions. Innov. Infrastruct. Solut. 2(2): 96-104.

Priyanka, N and Joshi, P.K. 2013. A review of Lantana camara studies in India. IJSRP. 3(10): 1-11.

Rajashekar Y., Gunasekaran, N. and Shivanandappa, T. 2010. Insecticidal activity of the root extract of
Decalepis hamiltonii against stored-product insect pests and its application in grain protection.
J. Food Sci. Technolo. 43: 310-314.

Rajashekar, Y., Ravindra, KV. and Bakthavatsalam, N. 2012. Leaves of Lantana camara Linn.
(Verbenaceae) as a potential insecticide for the management of three species of stored grain
insect pests. J. Food Sci. Technol. DOI: 10.1007/5s13197-012-0884-8.

Rajashekar, Y., Raghavendra, A. and Bakthavatsalam, N. 2014. Acetylcholinesterase inhibition by
biofumigant (coumaran) from leaves of Lantana camara in stored grain and household insect
pests. Biomed Res. Int. DOI: 10.1155/2014/187019.

Singh, P. 2011. Leaf powders of basil (Ocimum basilicum), lantana (Lantana camara) and gardenia
(Gardenia jasminoides) affect biology of Callasobruchus chinensis. Int. J. Pharm. Life Sci. 2(6):
808-812.

Taye, W., Asefa, W. and Woldu, M. 2014. Insecticidal activity of Lantana camara on maize weevils
(Sitophilus zeamais Motsch.). URAS. 1(1): 43-45.

Tiwari, R. and Rana, C.S. 2015. Plant secondary metabolites: a review. IJERGS. 3(5): 661-670.

Visarathanonth, P., Nualvatna, K., Chankaewmanee, B., Uraichuen, J., Kengkanpanich, R., Pengkum, K,
Tongpan, J., Suthisut, D., Romyen, L. and Noochanapai, P. 2005. Stored pest insect and control.
Postharvest and Processing Research and Development Division, Department of Agriculture,
Bangkok. 150 pp. (in Thai)

Umeozor, O.C. 2005. Effect of the infection of Callosobruchus maculatus (Fab.) on the weight loss of

stored cowpea (Vigna unguiculata(L.) Walp). J. Appl. Sci. Environ. Mgt. 9(1): 169-172.

Un 17 adunl 2 nsngnas - Suau 2563 2TENYATNTZITU 233

Volume 17 Number 2 July - December 2020




