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Abstract: The fecundity and development 6&llosobruchus maculatus on legumes and cereals was studied at
College of Agricultural Dera Ghazi Khan. Temperatand relative humidity during the investigationrev&80.2-
34°C and 46-61%.The data was taken at 24 hounvaiteereals and legumes seeds were examinecband fthat
eggs were occasionally laid on wheat, maize anc¢toedpea but larva did not survive on these graimsle on rice
there was no egg laying .Moreov€xr maculatus did not develop on lentil seeds. The highest feeqy of C.
maculatus i.e., 81.0 eggs was recorded on gram seeds, itdléotvest frequency i.e., 23.0 eggs were recoraed 0
wheat. Adult female life was ranged between 6.6@&@s, where the highest age was observed on wite geeds
and the lowest on rice seeds. Adult male life waseoved between 6.0-7.2, where longest age on blark seeds
and the shortest on rice. Similarly the shortest tegadult period (19 days) was recorded on poveddlack and
white gram seeds and the longest 65 days on theg fpesn seeds. Moreover the highest adult emerd@bée) was
recorded on white whole gram and the lowest (11.@8B6grushed black gram in the same way the higheas to
female ratio was recorded on mung bean which whsr2d the lowest on white cow-pea here numberméfe are
greater than male (1:2.67).Further the highestameweight of individuals ¢&. maculatus was recorded when feed
on white cow-pea which was 7.5mg and the lowesn§.@hen feed on whole black gram seeds.
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1. Introduction an average production of 656000 tones while the
, ) area under pulses cultivation and production in
Cereals are crops of the family Gramineagniap js 1127600 hectares and 522000 million tons

planted primarily for their edible seeds for humanggpectively (Agricultural statistics of Pakistan
consumption and as a fodder for animals feedin 010-2011).

They provide about 60% of the calories and 50% of ' gih the cereal and pulses are infested by a large

the protein to human race (Wittwer 1980).Thg, mper of insect species in fields but due to some
economics of Pakistan and many other ag”C“It“r‘ﬁlnanagement and control measure the pests are

countries depend directly upon cereals angyhygjled and the damage is not recovered. After
indirectly the prosperity of all nations depend®mip harvest the crop produce is stored as grains for

increased production of cereals. Besides a majgfi,re consumption, even at this stage the

source of food for human being the cereals are usggmmodities are not safe. In stores the grains and
as feed for livestock and as industrial raw mate”%ulses are attacked by a number of storage pests.
for products of many food and non-food productionthe storage pests cause colossal damage to the
Cereal crops are cultivated upon an area Qfmmodity which reduces not only the quantity but

13099500 million hectares with an averagesq the quality of seeds. Of these, the spottesh be
production of 34302500 million tons in Pakistan,,cavil Callosobruchus maculatus (Coleoptera:

while areas under cultivation and production irgrchidae) is the most notorious storage pests of
Punjab remained 9605300 million hectares angla common legumes (Mung bean, Mash, Gram
2578500 million tons respectively (Agricultural Lentil, Garden pea, Cow-pea, whole black gram and

statistics of Pakistan 2010-2011). soya-bean), which is widely spread in Asia, Africa,
Similar to cereal the pulses are also a goo8gniral and South America.

source of food nutrients (proteins, carbohydrates, Body length of theC. maculatus adults’ ranges

lipids, vitamins and minerals) and food energy.,m 2’5 to 3mm, the color of elytra is reddish

(Tajamal 1985) and comprise the major portion 9h\wn and whitish hairs on elytra are arranged like
Pakistani food (diet).They are cultivated upon ag |atter “X", female of four spotted bean weevitla

area of 1328800 million hectares in Pakistan wit p-to 100 eggs. Hatched larva enters the seed where
1
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it completes its development. Before pupation th2.2 Development and life cycle
larvae reach the periphery of grain, pierce its Another experiment was conducted to determine
surface to make a round hole for the exit of aduthe development and effects of food commodities
beetle and then pupate. The entire life cycle takem life cycle of Callosobruchus maculatus in
40-178 days. It can produce several generatiomas ifegumes and cereals. For this experiment one pair o
year (Zakladonio and Ratanova, 1987). adult beetle was released in each commodity.
Keeping in view the importance of crops andbservations on egg laying were being made every
storage of the produce on one hand and thalay. The grains containing eggs on them were
deterioration due to the pulse beetle on the othseparated and preserved for future studies. Keeping
hand, a research project designed to screen ttie record of egg laying and onward observations
legumes and cereals. was helpful in determination of number of egg lying
> Material and Methods by the female and viability of eggs i.e. number of

. ggs hatched out of the total number. Similarly
The experiment was conducted at College qb.a and pupal periods was calculated through the
agriculture Dera Ghazi Khan during 2012-2013

. = ; recorded information .The data was converted into
The culture of the test insect was raised in Cdntr?ercentage in order to facilitate the descriptidn o
laboratory conditions on various kinds of legumesagits. On completion of experiment the data was

seeds in storage research laboratory of Entomologyiistically analyzed and results were evaluated
section. The materials other than the insects dEIuafter proper tabulation of the observations.

food commodities (pulse and cereals); containers,
mason jars, plastic bags, chemicals and muslimclo8. Results
etc. were purchased from the local market. 3.1 Fecundity
. . The results on fecundity ofCallosobruchus
Before start of the experimentation legume seeds

and powder (White whole gram, white Crushe(gnaculatus on three cereals '(wheat, rice and malz_e)
nd seven legumes (White whole gram, white

gram, mung bean beans, lentil, red cow-pea, white

cow-pea and black whole gram) and cereal seeﬁ%Shed gram, lentil, red cow-pea, mung bean,
(wheat, maize and rice) were conditioned at 4£1°8 ite cow-pea and whole black gram) are depicted

for 10 days to make sure that the commodities are Table.1.

free of any infestation. The data indicates that the highest fecundity of
C. maculatus on the first day of observation was
recorded on whole gram there were 19.0 eggs
counted on this commodity followed by mung bean,
In order to study reproductive potential ofred cow-pea black gram, lentil, white cow-pea and
Callosobruchus maculatus one pair of one day old white crushed gram giving 18.6, 9.2, 7.0, 6.6 and
adults was released in 10grams of the legume adAd respectively. The lowest fecundity was recorded
cereal grains contained in Mason jar. There were Ih maize where the number of eggs was enumerated
treatments consist of seven legume and three cereal0.8 while no egg laying was noticed in wheat and
seeds. Experiment was conducted five times. Thee during the observation period.
seven types of leguminous grains include mung The statistical analysis of the data showed that
bean Vigna radiata), black gram Cicer arietinum), white whole gram and mung bean were although
white cowpeaVigna unguiculata), red cow-pea and significantly similar to each other but were proved
lentil (Lens culinaris). Three types of cereal grainsdifferent from rest of the treatments. Similarlydre
include wheat grains T¢iticum aestivum) maize cow-pea was found significantly different from the
(Zea mays) and rice QOryza sativa) grains. In each remaining treatments. Lentil, white cow-pea gram
replicate the food commodity was changed daily tand whole black gram were found equally
facilitate the data recording and rectify any efiror responsive and did not show significant difference
eggs counting that may happen otherwise. Egdiom one another but were found different from the
counting were done in each replication at thehite crushed gram and maize that had the lowest
interval of 24hours until the female insect diesagw number of eggs of the test insect. Zero fecundity
Daily record of laboratory temperature andno egg) was observed in wheat and rice grains.
humidity was maintained throughout the
experimental period.

2.1 Reproductive potential of Callosobruchus
maculatus
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Table 1. Fecundity of Callosobruchus maculatus on different commodities.
M ean no. of eggslaid after

Treatments Day 1 Day2 Day3 Day4 Day5 Day6 Total
Wheat 0.0E* 0.60E 12.0E 11.0ABC 1.8D 0.0D 25.4D
Rice 0.0E 0.0F 0.0E 0.0D 0.0D 0.0D 0.0D
Maize 0.80E 3.0E 6.8T 7.2C 4.0D 1.2C 23.0D
whole white gram 19.0A 23.4A 17.2AB 11.60ABC 8.4A 2BC 81.0A
Crushed white 4.8D 8.2D 14.4BC 14.4A 6.06AB 2.6B 0%l
Lentil 6.8C 144BC  16.0ABC 7.4BC 4.4C 2.0BC 50.60C
Red cow-pea 9.2B 13.6C 14.6BC 11.60ABC 8.0A 42A 208
Mung bean 18.6A 14.0C 14.0BC 11.20ABC 5.4BC 2.4B 6B5
White cow-pea 6.6C 16.6B 21.0A 11.80ABC 7.4AB 24B  65.0B
Whole black gram 7.0C 13.2C 18.80A 11.80ABC 6.4AB 2BC 60.408B

*Values sharing different letters are statisticalifferent at 5% probability.

On the second day of observation the highest egjie other treatments .Maize showed the lowest
laying was recorded in white whole gram which wagecundity and was significantly different from &tle
enumerated as 23.40 followed by white cow-pedested commodities. Since no egg lying was observed
lentil, mung bean, red cow-pea, crushed white graim rice, it cannot be compared with any of the
and maize where fecundity wastreatments.
16.6,14.4,14.0,13.6,13.2,8.2, and 3.0 respectively.

The lowest fecundity was recorded on wheat which On the fourt.h day the highest fecundity was
o ; recorded on white crushed gram followed by white
was 0.60 while it was 0.0 on rice.

cow-pea, black gram, whole-gram, red cow-pea,

The analyzed data shows that response of whiteung bean, wheat and lentil where the respectively
whole gram was significantly different from that offecundity was obtained as 11.80, 11.80, 11.6, 11.6,
the other treatments. Similarly white cow-pea ani1.20, 11.0 and 7.4.The lowest fecundity of théetds
lentil were statistically non-significant to eacther insect was recorded on maize which enumerated as
but were different from rest of the treatments.tilen 7.2 eggs while no egg lying was recorded in rice.

red cow-pea, mung bean and whole black gram were The analyzed data showed that the most of the

statistically similar to each other but signifidgnt . -
. freatments i.e. wheat, whole gram, similar to each
different from the other treatments. Moreover

S ) . other but different from the remaining
significant differences were found between maizea an catments Similar responses were given by wheat
white crushed gram which were also different from ' '

rest of the treatments. Since rice had zero eggday whole gram, lentil, red cow-pea, mung bean, white
. : cow-pea and black gram.
no comparison could be made with the otheF

treatments. On the fifth day the highest fecundity of 8.4 was
en white whole gram followed by red cow-pea, white

On the third day of observation the highes .
fecundity was recorded on white cow-pea which Wa]%ow—pea, white crushed gram, black gram, mung bean,

21.0 followed by black gram, lentil, red cow-pea,f gtlleamsj rﬂ;glzeecglyelrg ?I_r?e T(.)i/l\’/eGSItG;‘e%SH(?i.t@\?/gg 18
white crushed gram, mung bean and wheat where 99 b Y. y X

numbers of eggs were counted as 19.80, 17.20, ’16.6%corded on wheat while no egg lying was done on
14.60, 14.00, and 12.00 respectively. The Iowe&Ce

fecundity was recorded on maize which was 6.8 while The results of statistical analysis indicated that
similar to that of previous record no egg layingswawhole gram, white crushed gram, red cow-pea and
recorded in rice grains. whole black gram were non-significantly different

The statistical analysis of the data indicated thg&om one another but significantly different froimet

whole gram, lentil, white cow-pea and whole blackEmaining treatments. Similarly, white crushed gram

gram had no significant difference among them bupung bean, white cow-pea and whole black gram

were significantly different from the other treatmse vere non S|gn_|f|cantly different from each otherilgh
A . .. significantly different from rest of the treatmerke
Similarly whole gram, white crushed gram, lentitire

cow-pea and mung bean were non-significant to eal%weSt fecundity was shown by maize but it was
pea : mung : 9 found statistically similar to lentil and mung beamd
other while significantly different from rest of e¢h

treatments .On the other hand wheat, white crushgaLf ere.nt from rest of the treatmentsf. In c_asemi no.
. €gg lying was recorded as was noticed in the ptsvio
gram, lentil red cow-pea and mung bean wer )
ays of observation.

statistically similar to each other but differembrh 3
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On the sixth day the highest fecundity wadowest fecundity and was significantly differenorfin

recorded on red cow-pea which was 4.2 eggdl other treatments except wheat.
followed by white crushed gram, mung bean, whit .

. 2 Adult life:
cow-pea, black gram, white whole gram and lenti
where the respectively number of eggs were obtained The data about life span of adult male female
as 2.6, 2.4, 2.2, 2.2 and 2.0.The lowest fecunwiity maculatus are depicted in table (2.). the observation
recorded on maize where the number of eggs weshow that the highest life period of the femaledgen
found 1.2 while no egg laying was recorded on ricevas recorded on maize, whole gram, white crushed
during this observation. gram, lentil, red cow-pea and white cow-pea which

The statistical analysis of the data indicated tharas 8 days foIIowed_ by black gram, wheat and rice
s . where the female life was 7.8, 7.4 and 6.6 days
red cowpea was significantly different from all eth respectively

treatments. Mung bean, white cow-pea, black gram,
lentil, white crushed gram and white whole graniable 2 Mean longevity Callosobruchus maculatus on
were statistically similar to each other but digfier _different commodities

from the remaining treatments. Similarly maize was T reatment Longevity(days)
significantly different from the all treatments ext Wheat e ';eznoaéf g/l gle
whole gram, lentil and black gram. Rice 6.6C 6.0
On the seventh day of the observation female was {\//Ivﬁ'fe hol SéOOAA 6648
H Ite whole gram . .
Iountd defld and no eggs were recorded in any of the White crushed gram 8.0A 70
reatments. Lentil 8.0A 7.0
The average number of eggs laid by a femal@.of ~ Red cow-pea 8.0A 7.0
9 99 y e Mung bean 8.0A 7.0

maculatus in her life span were the highest in white White cow-pea 8 0A 70
whole gram which were 81.80 followed by mung \whole black gram 7 8AB 79
bean, white cow-pea, red cow-pea, whole black gram, =values sharing different letters are statisticaliierent
white crushed gram, lentil and wheat showing the . o .
number of eggs as 65.60, 65.60, 61.20, 60.40, 51,9, Male life is non-significant different at 5% level
50.60 and 25.40.The lowest number of eggs was 9 significance. Female life is significantly difent
which was recorded on maize while no egg layingt °7¢ level of significance.

was recorded on rice during whole life of the fesnal Statistical analysis of the data show that rice had
laad minimum life period of the female adults which was
tstatistically different from all other treatments
llowed in ascending order by wheat and whole
ack gram which were also statistically different
rom rest of the treatments. Similarly the longage

It was clear from the statistical analysis of t
that white whole gram reflected significan
differences from all tested treatments. Mung bea
white cow-pea, red cow-pea and whole black gra

were non-significantly different from the remaining ¢ mal q ded on black hich
treatments. Similarly white crushed gram and lentff malé gender was recorded on black gram which 7.2

were non-significant to each other but significantl gays.' gnd”the”srr\]ortest on rice were s_?owmg 6.0.days
different from the other treatment. Maize showeel th>tatistically all the treatments are similar.

Table 3: Lifecycle of C. maculatus on different commodities

Duration of different life ssages(days)

Treatments Egg Larval Pupal Egg-Adult
Wheat 9 _ - .
Rice . o - o
Maize

White whole gram 5 9 2 16
White crushed gram 6 10 3 19
Lentil 6 - . -
Red cowpea 6 - - -
Mung bean 5 7 3 15
White cowpea 5 9 3 17
Whole black gram 6 8 2 16
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3.3 Lifecycle of eggs were separated and kept under observation f
The life cycle ofC. maculatus was studied on the further development. It was clear from the datalé&a
same commodities i.e. three cereals (wheat, rice ad) that all the eggs were hatched into larvae. Hewe
maize) and seven legumes (whole gram, whitihis study was not possible on rice because no eggs
crushed gram, lentil, red cow-pea, mung bean, whiteere deposited on this commaodity.
cow-pea and black gram). In further studies it was found that the
The data (table 3) shows that the longest edgtansformation of pupae from the larvae did not
period was recorded in wheat which was 9 daysccurred in wheat, maize, lentil and red cow-pea. |
followed by maize(8 days),white crushed gram, lentthe remaining five treatments (whole gram, crushed
and red cow-pea (6days) while the shortest egggerigram, mung bean, white cow-pea and black gram) the
was recorded in whole gram, mung bean and whitievelopment up-to emergence of the adults were
cow-pea (5 days) in each treatment. It was observetiserved accordingly.
that the larvae hatched from the eggs without But again the difference did occur within these
breaking the eggs shells and tried to penetratendovast mentioned five treatments .The maximum
and started feeding inside the grains. The laraded emergence was recorded on white whole gram which
to further develop into pupal stage in wheat, maizavas 95% followed by white crushed gram, mung
lentil and red cow-pea. The investigations indidatebean and white cow-pea where the adult emergence
that after initial feeding, the larvae in all tne@nts was obtained as 78.57,69.23 and 54.71 percent
died away. respectively in descending order. The minimum
The longest larval period was recorded in whitemergence (11.76%) was recorded in whole black
crushed gram which was 10 days followed by whitgram where only two larvae developed into pupal and
whole gram (9 days), white cow-pea (9days) anddult stages.

whole black gram (8 days) and the shortest larv I.5 Sex ratio and body weight

period was recorded in mung bean which was 7 days. Number of male and female adults was recorded

It was observed that the further development of the . : )
. : separately in each treatment to find the sex ratio.
larvae continued in these treatments so the larvi

transformed into pupal form. The pupation took Blacﬂ\%ditionally the body weights of newly emerged
' adults were also recorded to estimate the amount of

inside the grains. o

The maximum pupal period was recorded in Whitf?og,:je dpiifsqrrizlé/itfgosnsumed by the individual on the
crushed gram, mung bean and white cow-pea which '
was 3 days and the minimum pupal period was found The highest male to female ratio was recorded in
in white whole gram and whole black gram whichmung bean which was 2:1 followed by white crushed
was 2 days in both the treatments. The whole lifgram and whole was 1.75:1 and 1.38:1 and in whole
cycle was recorded in mung bean which was 15 dayblack gram the number of male and female is greater

3.4 Emer gence Rate than the male adults which gave male to femal®e rati

To find out the emergence rate of on three cerea?£1:2'67 Table 5.
and seven legumes some grains with known number

Table 4 Percent emergence of Callosobruchus maculatus on different commodities

crops Egg Larvae Pupae Adult % emer gence

Wheat 15 15

Rice _ - : : :
Maize 17 17 - - -
White whole gram 20 20 19 19 95.00
White crushed gram 14 14 11 11 78.57
Lentil 20 20 _ _ S
Red cow-pea 18 18 _ _
Mung bean 13 13 9 9 69.23
White cow-pea 17 17 11 11 64.71
Whole black gram 17 17 2 2 11.76
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Table-5 Comparison of sex ratios and mean body weight of the adults produced by a pair of Callosobruchus maculatus on
different commodities.

M eans adults emer gence Sext ra Body weight/individual (mg)

Treatments Eggs Male Female Total rene Male Female Aver age
Wheat 15
Rice
Maize 17 - -
White whole gram 20 11 8 19 1.38:1 4.0 7.0 5.5
White crushed gram 14 7 4 11 1.75:1 5.0 7.0 6.0
Lentil 20
Red cow-pea 18
Mung bean 13 6 3 9 21 5.0 6.0 7.5
White cow-pea 17 3 8 11 1:2.67 7.0 8.0 7.5
Whole black gram 17 1 1 2 1:1 4.0 6.0 5.0

agreement with those reported by Xu-weigen and Xu
{1990) who stated that it was not found infesting

weight of male and female sexes ©f maculatus %ctereal grains, however, eqg laying was occasipnall
were recorded separately. The highest body WeIGIE corded these results partially conform the prese

per individual adults was found in white cow-pea T
Investigation.

agfr;aovn(:ragi(;oo??h;n%evr\:;; Vge(;?:t ?ﬁ)ﬁg\?vergalss Among pulses the highest fecundity was recorded
-omMg -0mg ¥n white whole gram where the average numbers of

white crushed gram, white whole gram and mun

) . e eggs were counted as (81.0) followed by mung
bean where the average weight per male insect WaS . White cow-pea. red cow-nea. whole black aram
recorded as 6.0,5.5 and 5.5mg respectively. The '’ pea, pea, gram,

separatelv recorded by weiaht of male and fema nd white crushed gram having the number of eggs as
P y y 9 ,65,61,40 and 51.0 and the lowest number was
sexes was 5.0, 4.0, 50, 7.0, 7.0 per adul

. . .60 recorded on lentil. These results indicasd th
respectively. In whole black gram the body weight She number if eggs varied from 50.60 to 81.0.These
the adult was the lowest one. The obtained boé ' ey

weight per male adult was 4mg and per female add) sults are also finding partially agreement witbse

was 6.0mg and the average weight per one adult Wtr%)orted by EI—Ha_Ifawy et al.(1972) who _conducted
5mg e research on biology @. maculatus on six types

4 Discussion of legume seeds and found that number of eggs laid

i . per female averaged from 62.4-93.1.Some support to
The present research was conducted in a partiaiffese findings come from Sharmila-Roy (1994) who
controlled lab conditions. The studies were coaslist

. o _ studied on oviposition and development @F
of investigation on fecundity and development®f - iatus on legume seeds on common storage

maculatus on cereals and legumes. The temperatufg,itions resulted that bruchids preferred thegaén
and humidity were maintained as 30.2-34.9°C and 46fam cowpea, lentil and red gram.

61% conducted by some previous scientists and s

Regarding the recorded bodyweight, the bod

discussed below. 42Egg per iod .
) The highest egg period was recorded on cereals. It
4.1 Fecundity maybe because of unsuitable host and period ranged

_ The fecundity ofC. maculatus was studies On gom 8.9 days while in legumes it was recorded as
different food grain species of two groups i.e.ceds non-significant and ranged from 5-6 days.
(wheat, rice, maize) and pulses (white whole gram,

white crushed gram, lentil, red cow-pea, mung beaﬂ‘,3 Larval period .

white cow-pea and whole black gram). The . In case of cereals it was Qbse_rv_gd that €ggs were
comparative preference of egg laying by the bru;:hiia'd occasionally. After hatching initial fgedmgaw_
was observed on the tested food grains. However, tﬂone by the larvae b.Ut .COUId no; survive and d|<_ed
damage could have been noticed on rice which m ay shortly. These findings are in accordance with

have been because of the fact that the surfadeeof r'0S€ obtained by XU—wgigen an_d Xu (1991) who
grains is polished, slippery and hard. The siz¢hef reported that eggs occasionally laid on storedatere

grain may not be sufficient to provide adequat(ecepabUt larvae did not survive. . .
for larval and pupal development. The moisture AMOng legumes the larvae did not survive on red

content of the rice grains may be less than thaef C0W-P€2 f"md lentil Here also the Iarv_ae dieql away
other grains hence; the female did not prefer thiter feeding on the grains for a short time. Ty

commodity for egg depositing. These results are ¢ due to hard and slippery seed coat of red caw-pe
6



Bashir et al., 2014. JEAS. 1:11 (ISSN: 2313-8629)

and small size of the lentil grains as comparethad development took place the longest egg to adult
of C. maculatus and cluster bean faallosobruchus period was observed on white crushed grams which
spp. In the remaining treatments the highest larvalas 19 days followed by white cow-pea, whole black
period was recorded on white crushed gram whiajram and white whole gram which was 17,16 and 16
was 10 days followed by white whole gram, whitedays respectively while the shortest egg to adult
cow pea and whole black gram which was 9, 9 andriod was (15 days) on mung bean. Egg to adult
days respectively and the lowest period of 7-dags wperiod was in the range of 15-19 days. These mesult
recorded on mung bean so the larval period variede partially in accordance to those obtained by Xu
from 7 to 10 days on the tested food commoditiesveigen and Xu (1999) who reported that the egg to
These findings are in conformity with those obtadineadult period was 20-21 days at a temperature of
by Chokouhian (1993) who reported in a study oB0°C.A small variation does occur which is
biology of C. maculatus on legumes that larval stageegligible, however it may be due to differences in
lasted 8-10 days on the tested legumes. environmental and laboratory conditions, varietés
4.4 Pupal period the commodities utilized and culture of the pest.

Since the larvae could not survive on tested g Adult emergence

cow-pea no further development of bruchid wagp the said legumes because as mentioned previously
obtained so the results on pupal development cou further development was observed on three eereal
not be reported. In the remaining treatments pupghd two leguminous grains. On other pulses the
period was recorded from 2 to 3 days and Wagghest emergence rate was recorded in white whole
observed that no difference occurred in pupal pisrlogram which was 95% followed by white crushed
on the tested leguminous grains. These results gfam mung bean and white cow-pea which was
partially in agreement with the results reported byg 57 69.23 and 64.71% while the lowest emergence
Pandey and Singh (1997) who concluded that thgte was on whole black gram which was 11.76 %.
combine larval and pupal period 6f maculatus as \yjjerate (1998) conducted similar studies and
10 to 13 days. reported that among the three host species cow-pea
4.5 Adult life was the most suitable food substrate for adulttidic
Adult life for the both genders (males anddevelopment while Yaddav and Pant (1978) reported
females) was recorded separately. For male€.of that black gram is unsuitable for the bruchd
maculatus the adult age remained non-significant (6+maculatus.
7days) among all the treatments including cereads aé'7 Sex ratio

legumes. However the minimum adult age wa
9 9 Number of male and female adults were

observed on cereals. In case of age of adult female . )
o . Calculated separately in each treatment to find sex
significant differences were found among the_.. : )
. ratio so the highest male to female ratio was deer
treatments. Minimum adult age of the female was . ) )
. . in. mung bean which was 2:1 followed by white
observed on cereals (wheat and rice) which may be i : )
) . crushed gram 1.75:1, white whole gram 1.38:1, whole
due to the fact that the test insect is not peseodals ) S .

X . ... black gram 1:1 while in white cow-pea the number of

so died sooner than the adults in other commoditi . .

emale is greater than the male adult so the redie

The highest adult age was obsgr\_/ed on legumes aﬂg].67.8uch findings could not be traced out in the
ages were found statistically similar to each other vailable literature

These ages were in the range of 6-8 days. Thetsest
of the present studies are somewhat supported by X8 Adult weight
weigen and Xu (1999) who concluded that the life The body weight of newly emerged adults was
span of adults was temperature dependent and weralso recorded to estimate the amount of food
range of 5-10 days at 31.37°C and 10-27 days pteferably consumed by the individual bruchids on
24°C. the tested commodities. The highest combined
45 Life cycle average weight was calculated in white cow-pea
The total egg to adult period was recorded on fivwhich was 7.5mg where weight of males was 7.0mg
legumes while the complete life cycle could not b&nd of the females 8.0mg followed by white crushed
observed on the tested three cereals and two legur@éam, white whole gram and mung bean where

(red cow-pea and lentil) because the development diverage weight per insect was 6.0, 5.5, and 5.5mg
not occur on these grains. On those where furthEgspectively. The separately recorded body weight o

7
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male and female sexes was 5.0, 4.0, 5.0mg and 7H@ward, Y.S.J.T and K. Gunathilagaraj. 1993. Scregof
7.0 and 6.0mg respectively. Bengal gram accessions for resistance to pulselebeet
et ; ; Madras Agric. J. 80(4):214-219.

These findings partially agree with those o dward, Y.S.J.T and K. Gunathilagaraj. 1994. Rasist in

Wijeratn_e (1998) who reported that cow-pea was the Bengal gram Cicer arigtinum L) to the pulse beetle,
most suitable fqod substrate fo_r adult productiod @ callosobruchus maculatus (F.) (Coleoptera: Bruchidae). J.
females emerging from adzuki beans were smaller Entomol. Res. 18 (3):241-247.

than from those emerging from cowpea and gredi-Halfawy, M.A., J.M. Nakhla and N.H. Isa. 197Xfd€t of

gram suggesting that Adzuki bearPhéseolus food on the fecundity, longevity and developmentthaf
angularis) was inferior as food substrate so the reason Zc":ithsg‘s Cg‘é"\?eSaoz’i’;’_Z‘;'g%” osobruchus maculatus (F.).
for differences In weight on different CommOd't'es1—|aIIak, H. 1993. Effect of elevated temperaturettan growth
may be food quality and preference. and reproduction of cowpea weeviCallosobruchus
c lus maculatus (F.). (Coleoptera: Bruchidae) and its use as a
5. Conc u_son L factor to reduce their damage to stored grainsbAra
According to our results it is concluded that the pjant Protect. 11 (2):66-72.
pest only lay egg and pollute the cereals (all $ypeKalyan, R.K, S.R. Dadhich.1999. Developmental resgoof
and among legumes Lentil and red cow-pea while on Callosobruchus maculatus to different green gram

other hand mung bean is its favorite diet whereethe _ Varieties. Ann. Agri. Bio. Res. 4 (2):219-221.
Ouedraogo, P.A., S. Sou, A. Sanon, J. P. Mongsduignard,

is the shortest life cycle with high developmertera B. Tran and P.E. Cedland. 1996. Influence of te
Acknowledgement and humidity on populat!ons ﬁallos.obruchus.mz_acul atus
The authors are grateful to the colleagues for tielp in E)I;;.il.(Coleopteral..dBruchldae). alr]d Its parasnbldfar muls(
conducting the experiment and subsequent analysis. 1S (Pte(omal ae) in two climatic zones of Burkina
Faso. Bulletin Entomol. Res. 86 (6):695-702.
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