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TI L,BIOLOGY AND CHEMICAL CONTROL OF CALLOSOLUCHU 

CIiINENSIS (LINN.) (COLEOPTERA: BRUCIAID1IEl) 

range 	 .al..r....ThT biolog, host and ncurcl canck: :o chW:. 

of DDT, DDVP, Gsr&o.:z h.-"r(Linnccus) vcre sludcd. Topicel 1"i.;iy 


and nialathion, and th. cffact vcr.::: o thess ie;.-, o' ..
 

fu th coaor of 11; p"z..thirc do:wnMgrate: wcrc a:o inwv S 

Mungo bears when stored for long pcritos ol tinc invariably ,Kr 

from the attack of seeral storcd-pOdUcL p.g;. T.-L O c1..1;. ,ilt 


ct;ico:. (-Lhx.). Inoliosobricii;2!it"
destructive is the cowpea weevil, 
in the The .. C..field. WMAC,,-ii5 starinfestation of this pest commnences 


laying their eggs on fully developed green pods. These cgo.; %.re ;i til.;
 

by the naked C c. U pon inat:hin" , 
rd.
that they are often unnoticed 

into tie sed. The hle1Cs ti.ca
grubs bore directly through 	 the pod 


seeds are too minute for detectin Wno in-:
which the larvae enter the 


heal by the time the seeds have matured. Thu, many sceds that appe:
 

outwardly as excellent and in perrect condition actually harbor soaa",
 

When these seeds are stored, the brubs continue to co.
concealed larvae. 

stume the innei portion until fully grown. Tie pupal pcriod is alto spoat
 

In the cut circular .
within the infested bean. emex gig, adult a flap 


They continue to breed in stored beans t1roU'ghoi
the seed in egumnent. 


the year. Total loss of the stored beans may occur within thrc month
 

when no proper control measure is applied.
 

CaUoivbruchus chiucizsix was originally described by Linnaeus in 17.,
 

under the conbination, Corcalio chinciisis. In a review of the gencra, (i
 

pre;ci c d by doe sm'iiorauthor in l
1 Contribution No. 7.. A puition of a thei 


tial fulfilln-ent of the rcqidrcmeits for 'le dveer'c, : 'Crof Science: i ;l
of \ian 
"u ' the Cul:ejo of 


1071.
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University of Ph ilippl leji, Agiiculture; P.1 ivd for p oit Nov. 

Assstant rc'cpu..1A, i f 

U.P. Colhcge of Agilcultue, College, La:na. 
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Br'ucthidae, Pic (1912) irarsferred the jpecies chncnsis Linn., and assigh,"d 

it as the generic type of Callosobruchus. The combination, Callosobru. 

ch us chinensis (Lin.), has been widely used since then. 

In additi,,n to these two names, this species has bccn referred to also 
under other names enumerate' bdow. These are compiled from the re

cent taxonomic treatment of economically important species of Calloso

bruchus by Southgate (1958), and of North American Bruchidae by Bot

timer (19R): Bruchits pecticormis Linnaeus 1967, B. /wcpinicornis Fabricus 

1775, B. rufus DeGeer 1775, B.scutcllaris Fabricius 1792, 13. bobicornis Fab

cius 1801, B. bistriatus Fabrcius 1801, B. barbicornis Fabricius F801 P). bigut

telus Schoenherr 1833, Kitorhyni scutelari F. (as used by Motschoulsky 187.t), 

K. stutellatus (as used by Mot'climoulsky 1871), Bruchus pectitalus (as used 

by Sehilsky 1901), B. (BDrchus) chinensis (as used by Sharp 1911), B.(Cal

lasobruchus) bitiolus Q! used by Bidwell 19291 23. q'adimaculaus var. 

barbinicomris Fabricius (as used by "Wolcott 1936). 

C. chinensis is commonly known as the bean weevil in the Philippines 

(Cnpco 1957; Uiihanco 1959). In japan it is called the adzuki bean 

v:wovil (Ilatai and Kinmura 1956); in Korea, the southern covwpoa wecevil, 

(rang 1963); in Burma, a pulse beetle (Ghosh 1937); and in South Africa, 

the cowpea weevil (Oosthuizen and Laubscher 1910). This wcevil has a 

cr v-mplitan dltribution. it is believed to be of .\siatic origin (!samil-n 

)'''"i) but is now widely di:.triuted over the entire globe through rn

pu,taion and distributiou of dried beans. 

The bionomics of the bean weevil has been studied nbroad (Miyake 

1'33; Oonthuizen and Laubscher 3910; Rahnnan, Soli and Sopra 1912; 
R'ah Ad Pandey 1965; Singh 1965; Skaife 1926; and Zacher 1930). Howe 
2!11 Curie (1961) investigated tbe effects of temperature variation on 

life history of the species. Couparative studies of devlopment on 

S( erent hosts were undertak'en by M iyake and Odera (1939) and Singh 

(1Th2). Z'acher,...(,i ouseived me oviposition and iceomg lat.bits ot 

the inect while Takasugi (1921) and Okuni (1924) studied female fecun

diy. Records of host plants have been reported by Gundurao and Ma. 

'-mder (1964) while those of natural enemies were given by many workels 

(Lridwe!l 1917; Crawford 1913; Kariya and K.urosawa 1939; Krishna Ayyar 

1910; Mani 1939; Nakamura 1963; Timberlake 1926; Utida 1955, and 

Willcocks 191"). 

Although this species ;s generally recognized as a pest, very littlo 

is nn of its biology in the Philippines. Uichanco (1959) casually 

noted itsseriousness as pest of storcd beans while Danimerman (1929) 

earlier gave a brief description of the species. Its ost plants were recorded 
by Woodworith (1929) and Capco (1957). 
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This study was conducted to investigate var:ois aspects of the hiolhg 

of the pest, to study itsreponyoes to five selected insecticides, and to evaluate 

the effectivenCss of these inectides as s:a(k protcrtaats at three different 
dosaTes. Ihe work was cotuidted in the Departmncit. Of Entomology 

and tBe Central Exteriment Station of the U. P. Co!lege -A Agriculture 
from June, 1970 to October 1971. 

MATERIALS AND METIODS 
AoMss rearing: \Mtngo seeds heavily infested with C. chincnsis were 

collected from the storage room of the Departmcent of Entomology and 
were placed inside ball jar until the emergence of adults. The emerging 
adult were transferred to wire screen brecding cages. Mungo seeds which 
were previously fumigated with phestoxin were ex:oned on petri dishrs 
inside the cages for oviposition by females. S cds .ith egg., vee collected 
daily, traisferred to new hall jars with screen cove', and were kept in 
cultore until the adults energed. The bredin- c:-_-s were cleaned e''rv 
two weeks and new stocks of parent weevils were pced each time. This 
procedure was done throughout the study period to maintain adequate 
stocks of the insect for various laboratory studies. 

Life-istory studies: Newly emerncd adults we're p:aired and confincd 
for cglaying in plastic with uninfested scetd. The egcg7 laid by each 
female were counted daily. Eggs were transfer:ed to -e ri dishes ihcre 
the larvae were rcared iividuall. Th i.cuaon prcd and per. 
ccntage haltclability of eggs were recorded. 

'To facilitate history studies, on!y ene larva ws alloid to develop 
on a seed; the re:nanI i cct,, ... . ..single were rat.... the 

immature stages were clone under a dissecting .icrczcope. syn:.:di::e
ly after hatching, the burrow of the .r:tin::ar har;:: ws traced !;; Is

secting the secd dail, from the loation of the enpty c;%. 00...to .'t 
of the nolted sM: S;n, ,,. ... . am1 Tfirst ,,cquc cc m 

the duration of the larval .....- " '. '' . 

between niohing periol, "I'hc o' '':e v 1 1 ., v 

minute openings made on thc c.. 

The egg-laying, mating and ce ii ii ,r ,,b

served also from these nW77 . .. n. ovir-o.iWv , 

sition and postoviposion periol, fM'ou Fm-:-'' 

recorded. Longevity of adults aido its 

of the different development stagcs were also Yak. Kit ing 
temperatures and huniditi scre I c. .- 'ic llrelative v CG~i,,.,C , r 

hygrothernmograph readings. 
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Thc duration of the different stages, their mcans and standaid errors 

were calcilated. Similar calculations were made also of other biological 
dta. 

Field bicloiat studies: Mungo seeds were drilled in Tows with 

four blocks on January 30, 1971. Rows were set 5(0 cm apart and eica
!Aircd 6 mnlong, On-hailf of lie urea fertilizer (,45 N) at tile rate 

of 100 kg/ha was drilled two days after planting. The otier half was 

Fide-dresscd just before blooming stage. The plants were irrigated with 

furrow irrigation at wcekly intervals. Two weeks after emergence, the 

pZlants wete sprayed with ambithion at the rate of 1 kg/alctive ingrcdient/ha 

to control leaf-feeding insects. Soil cultivation was done with a cultivaters 

:,oitnted on a tractor one month after seed emergence. 

Ihe plants were observed everyday from planting to harvestingt to 
study the generd behavior of the weevil in the field. Other ecological 
and biolgical ilnomations were gathered to supplement storage records. 

Pe'!,; at five maturity levels were harvested to determine initial field 

,,ation.Pod maturity vas classified as follows immature, fully deve

!oped r.rcen, yelloiph green, brown and black pods. The first set of 

,:nple were ,a-en on April 1, 1971 and was continued at weekly intervals 
fir six, wccks. Four ro,s per block were pickcd at random. Five td]aits 

in c:ac, row wrce randomly chosent, and two pods at each maturity level 
,,re harvcsted per plant. he samples were collected into plastic bags 
!nd werre broiiglt to the laboratory for i"roscopic counting of tile eggs. 

ndsMrid ',xre harvested andi threshed on ?,lay 6, 1971. The .stls 

fnr each block were thoroughly mixed and three ets of 50 gin-samples 

were tr. The number of infested .e-eds at harvest were counted by 
"!7.'et the 5ce,!: under a binocular microscope. 

1T0st ran e: Dried eeds of some possible host plants were harvested 

and ltrought to the laboratory for examination. In addition, (ittelent 
1:111nds of stored ,r-ains ald vegetable seeds were artificially infested in the 

laboraoWry to determine their switability as hosts for the weevil. 

Natnral eneinies: The different developmental stages were collected 

ftar the field atnd stoiage room and examined for parasites, predators, 

microorganislms and diseases associated with the pest. 

To;:icological tests: Technical grades of insecticides were used in the 

tc;ts. The insecticidus used and their chemical compositions are as follows: 
DDT :p 100% (1,1,l-tricltloro-2, 2-bis-[pchlorophenylj ethane, p-p' isomer); 

ialat ion 96% (diethyl mercaptosucciiiMtc S-ester with OO-diniethyl phos. 

phorothioate); lindanc 100% (1,2,3,,1,5,6-hc,:achlorocyclolhxiane, 99% or more 
gamna isoter); 6ai dona 99.5% (2-cltloro.l-[2,1,5-trichlorollienyl viltyl 
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2,2-dichloroviltl phosdilijetylphosphate); and DDVP 97% (O.O-dimethyl 

phate). 
of 50 tog/ml were prepared for each

Stork olutions with concentrations 
acetone as Various dosages of each ins"cticideinsecticide, using solvent. test 

fronm acetone dilutions of these stock solution. Ten 1-to 2-day,vere prepared 
old females of uniform size were used for each test. With the use of an as. 

pirator, test insects were collected into plastic vials and each vial of weevils 

was weighcd on an analytical balance. The average veight of each weevil 
in between vial thewas calculated from thc 	 wcighteifference the with 

test 	 specimens and the emptied container. 

The 	test insects were anaesthesizcd, in batches of ten, by passing carbon 

for 3 through 5-inch funnel perforatcddioxide minutes a Buchner with 

bottom. The anaesthesizcd wca2vils were treatcd on top a 3 in- wa 

paper. One microliter of insecticide solution was gently dropped on the 

notum of each test insect by means of a calibrated tuberculin syrins. 

mounted on an automatic micro-applicator. Solutions vere aplied in an 

ascending order of concentration. Acetone alone was used in the cortrul 

group. AlI treatments were replicated ,en times except DDVP with only 

done at about the same time at nig!t, fromnine. Each replication was 

3:30 P.M. to 2:00 A.M., and under a mean temperature of 79 _t 5.890F. 

Treated weevils were aerated gently to facilitac dying and wexe Izept 

in petri dishes before motality counts which ,%'ere made -13 hours after 

treatment. Moribund individuals ,.,ere considered dead. The observed 
using Abbot's (1925) formortalities were corrected for natural mortality 

mula. The data were ,satistcally analyzed u.ing probit analysis (Finney 

1952). 

Chemical control stedics: Jute sacks, of one-fourth cavan capacity, 
~. 1-. 0or . .F. . -, .' ) T, VP Ga-dna. lindane ....... . ..... . :. ~ 


in wa.,ter :ildand malatliion, then air-dried. Control zac,-.s were cdippcd 
ChS !,') W,oe craedsimilarly dried. Two hg of inungo sceds v("r;.t. 

inside each sack. Even if no infestation ,%as obe:ved, all grains were 
use to insure freedom from nm5Oim insectcfumigated with phostoxin before 

infestation. 

The sacks with seeds were arranged on rac!-ks according to a cc: -mite

lv randomized design with four replication. "The sean temperature of 

the storage room was 80.93 .! 1.38F and nwman iclative humidity yea- '32.07 

-t 7.68%. Initial infestation was provided by lacijf, on.-h:If c,.van ol 

heavily infested mungo seeds at the start of the epenritrent. Two In. of 

infested grains were added in the eaperimental rm: at forthngltly in

tervals. The degree of infestation was determined by talking mionthly 50. 

gnlsamlleS of the grains. Before sampling, the seeds inside the sacks ',,ere 
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TABLE 4. LD50 voluos, confldenca limits and rcrrcsion cquoions of fivo organic 
on ferrile adults of C. chinpn.is. Insecticides topicaIly nrp!;ed 

. onjicenre Limit 
I.Dr,.( P =:0.05) 

Insecticide ug/g Wee'Il . ............ flegression Equation 
Lnwer Upper 

-- ].OCO + 6.0.13XCar ona 30,30 2.727 3.333 

+ ,1SX9.698 9.062 10.312 2,.87S -..Mala'.hion 

DDVP 11.818 9.954 13.939 2.870 + 3.C20X 

Lindane 14.375 1,1.,375 S0.933 3.555 - 1.738X 

W51 40.030 0.3,w + .1.232XDDT 37.879 

from larvae. 2zidwe]l (19M7) found a trichogiamniatid egg parasite, 

Gr:mlt. lie a!ho listed Pteroiaah.Fc1lda!. HUward
Uscana FJri/ (',r: Cis 


mentioncd 
a seious cenMV on tii prost. Villcocks (1914), in addition,as 

,cntricosus Newp., destroying larvae 
a pCdiculochelid mite, 'cdarntbodes 

and pupae in large numbers. 

TON ICOt.C!ICAL TESTS 

of five or-
The mldian IehA doses (1.1)50 values) uig budy vcight 

of C. chincnsis is 
ganic insecticides topically 	 app ed on female adults 

rdive toxicitics of the in,ectieidcs tested, in
shown in I'able , Thce 

wrdr, f!v:s: W r n~a > mathion--= IDVP > lindane
decreasiog "vre as AM= 

:a ,,',,,r r lnmi %.as 
> D IJ. rm!, w, 


found to le thicie tie'.. as towic :s malathion, four times DDVP, seven
 

times lndane, and thirteen 	 tines DDT. 

0l11tIICAL CONTROL STUDIES 

different storage periods
The mean percentages of infested seeds at 

5, Aar I to 3 months of storage, all the treat
are shown in 'able 

than the control but there were no 
ments were sig;nificantly ht ter 

,i tt t ct(hcmicals. Siglniti':Tnt differencesa
significant diflc(t(c; 
'Ito 6 months of strrage.

in ind and d hwe:rnve apl;:ercnt olly after 
0.');; had J,i ificantly nire infested

DDVP at all do,uge01's, iid lindlmc 'at 

seeds that the other iKw,(tiidal tCRaTment',. Fflecive prt,(tioln, however, 

lindane at higher rumenltit n, f 2%. Similarly an.1 
was obtaincd with 

ald mnal;thion at all dosages.Con1 oaf:,bly e[ltive vimc 11)' r, (;ard'na 

http:chinpn.is
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TABL 5. Mean percentagcsl of scad infettation by C. chinensis at dilffeent a!orago
peiods. 

M U N T I S
Treatments 

1 2 S 4 5 6 

DDT 0.5% 0.26 a 0.33 a 0.43 a 0.81 a 0.70 a 0.03 a 

DDT 1% 0.08 a 0.24 a 0.52 a 0.X00 0.58 a 0.72 a 

DDT 2% 0.10 a 0.41 a 0,32-% 0.0*a 0.803 0.80a 

DDVP 0.5% 0.32a 0.43 a 0.73 a 10,08 C 5S.00 d 37 V3 0 

DDVP 1% 0.20 a 0.30 A 0.5G a 9.10 44 cC ,. 

DDVP 2% 0.15a 0.18a 1.03Sa 16.73d 53.G8 d C0.36 

Gardona 0.5% 0.11 a 0.17 a 0.41 a 0.50 03 a 1,14 a 

Gardona I ,% 0,10 a 0.27 a 0.53 a 0.03 a 1.00 a 1.00 a 

Gardona 2% 0.13 a 0.32 a 0.5nn 0.5.1 a 0.04 a 0.G3 a 

Lindanc 0.5% 0.14 a 0.34 % 0.7.1 a 7.2 b 2.,3.3 b 71.2-

Lindane 1% 0.10 a 0.26 a 0.4,! a 0.7 a 0.0 a 41,03b 

Lindane 2% 0.20 0.35 a 0.50 a 0.57 a 0.55a 0.0 a 

MalatLhion 0.5% 0.19 a 0.35 a 0.50 a 0.49A 0.50 a 0.74 a 

Malathion 1,% 0.32 a 0.19 a 0.23 a 0.53 a 0.01 , 0.70 a 

Malathion 2% 0.10 a 0.23 a 0.3 a 0.55 a 0.55 a 0.53 a 

Control (Untroatcd) 40.03b 07.23 b 2 93.75C 10.00c"', 100.00 f 

1Average of our rephcations. nt0 ,tID en vy =,.ior'.,cr1e Me taio rfrn. 
ficantly at the 5% level (Ducn' Mluh!' !!!rge Te:t). 

DISCUSSION 

The life history data oLL:u:.d in this studuy .'asrclatively hor:cr !han 
those reported by other worhrs.e and Cu (l ) :'nd Rajak 

and Pandey (1905) in idin,.. 7I"hi c'-"tla" :'-ily 'c attrlbu.',:i to dirfc

rences in temperature, rclative h-.Jy i- c~t T- . ud *u li thCe 

. -t tM'frarearing p'-rud. Differences ,n . I..... ,T"i'u at r/i". 

tures and relativ! hntr'ev' 'i. .. y on

calves ,1 "5) an, d , ., ,--.Q 

in the biology oi weevils rec,;d , . . 

Tie dcgrec of toxicity of ril' ,ncl LilA'- ;v.an, : .iy pp....di,d 

not conelate well with their cflCctiv'e"s :s ozcctnts. DDVP, which 

rarkcd high in the toxicological tests, wvas -nichlics cffcctive a a sack 
protectant. This may be explained by its relatively hih ,olatility . On 
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the other hand, the effectiveness for sack protection of DDT, which was 

found to be least toxic, could be attributed to its stability under storage 
'conditions. 

Outward appearance of the sced is not a reliable basis in cvaluating 

the I rval Cntlnce hole hcals as the seedinfestation in the field because 

matures. To minimize infcslation from C. chincnsis, insecticidal ar)

plication at the ,rstC0 pod dC\ClopeClt is nccded as the females start 

laying eggs at this time. Fumigzatiou, soon after harvest, is rccommendcd 

for more effective control of' the pest. Fulmigated secds should be stored 

sacks malathion) or poiycthylcne-lincdin insecticide-treated (with 0.51 in 

sacks to prevent re-infestation of the sceds. 
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