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Abstract:

The Probe trap was tested with three types (empty, water, alcoholic extract of (Vicia faba)
respectively and for three periods of time (1, 2, 3) days respectively to catch the cowpea
weevil C. maculatus that infests the broad bean seeds prepared for cultivation. It gave a trap
Probe catching percentage on the third day of placing the traps respectively (19.16, 62.5,
88.33)% respectively, and the lowest catching percentage on the first day was (5.83, 20,
41.67%) respectively, while the highest percentage of catch was for the Indicator device trap
with three species (Grease as sticky material , water, Vicia faba flower extract) for the third
day with placing traps (52.5, 70, 72.5%) respectively, and the lowest percentage of catching
was on the first day, which was (27.5, 40, 47.5%) respectively. From the experiment, the
efficiency of the Probe trap and the Indicator device trap, to which bean flower extract was
added, in hunting C. maculatus adults for the same time period, where the extract increased
the efficiency of the two traps, followed by water for the same period of time.
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Introduction

Storage insect pests that feed on seeds are
one of the vital problems of the major
complex of legume crops, and cause great
economic losses during the post-harvest
period and during the storage period. (22).
Legume beetles belong to the family
Chrysomelidae (leaf eaters) that includes
more than 1,700 species from 62 genera
around the world (23).

The cowpea weevil Callosobruchus
maculatus Fab.  (Coleoptera:
Chrysomeloidea) has annual weight losses
of 30-50% or 62% (2), and these insects
can cause significant losses in terms of
quantity and quality (17), beetles may
cause a complete loss of up to 100% within
three to five months of storage (7 and 15) ,
where insect pests contaminate seeds and
through fecal secretions, sloughing skins,
And the bodies of the dead stages as their
presence in agricultural product is
commercially undesirable The damage
caused by insect pests also causes bacterial
and fungal diseases like Staphyococcus
epidermidis and Aspergillus flavus through
the transmission of their spores (19 and
25) ,the presence of insects also causes
product temperature to rise due to feeding
activity resulting in hot spots (16).

It was noted that this stored insect pest
infests over20 types of leguminous grains,
which affects their germination due to the
damage caused by the larvae to their
contents and secretion of excreta such as
uric acid and decomposing materials (8).
The percentage of what the larvae consume
Is 29-45.6% of the weight of the seeds, and
the damage increases after the first larval
stage (4).
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Scientific institutions have been keen to
control stored insect pests in different
ways, especially chemical (pesticides of all
kinds), but these methods can negatively
affect the mammals, as they affect the
ATPase enzyme, which breaks down ATP
into ADP. Targeted and developing strains
resistant to the action of pesticides from
insects (27), so researchers directed to go
towards alternative methods, including
physical methods (air vacuum) (24) inert
gases (27) plant powders (5), and
pheromone traps (14 and 3) and
temperature manipulation (13 , 1 and 6)
and microwave radiation (12 and 18),
pitfall traps and indicator device taking
into account the percentages of preserving
the vitality of the seeds and their
germination rates (9 and 20).

Materials and Methods

Insect breeding

The cowpea seed beetle, C. maculatus |,
was obtained from grain and fodder stores
in Najaf governorate, broad bean seeds
infected in September of the year 2020 The
insects were reared after being diagnosed
and distinguishing between male and
female by the Natural Museum /
University of Baghdad on healthy beans
that Impurities and broken parts were
removed and sterilized by keeping them at
a temperature of -20 CO for a period of 20
days to ensure the disposal of any stored
insect infestation as a precautionary
measure before vital tests, then were
prepared where the seeds were placed in
plastic containers of 1 liter size at a rate of
250 grams per container and 10 individuals
for each male and female were placed in a
plastic container for mating. After laying
the eggs (The next day of mating), the
adults are removed to ensure obtaining
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uniform stages. The plastic containers were
covered with Muslin and tied with a tight
rubber band. The plastic containers
containing the eggs were placed in the
Binder type incubator of German origin at
a temperature of 28+2 And relative
humidity of 60 + 10% and the farm is
constantly renewed to obtain several
successive generations for the purpose of
use (10).

Extraction process of the alcoholic extract
of the flowers of Vicia faba L.

The extraction process was carried out in
the laboratory of the Directorate of
Agriculture in Najaf Governorate, where
the alcoholic extract of the flowers of the
Vicia faba plant was prepared by Harborne
(11) from 20 g of dry flower powder, 200
ml of hexane was added, and the mixture
was placed in an electric mixer for 15
minutes at The mixture was left at room
temperature for 24 hours, then the mixture
was filtered using Muslin, then filtered by
Wittman No.1 filter paper, and the
filtration process was repeated twice until
use .

Using the Probe Trap

The trap, which consists of a transparent
plastic tube closed on one side with an end
that prevents insects from leaving it, is 25
cm long and 3 cm in diameter. It contains
circular holes on the sides of the tube with
a diameter of 3 mm to facilitate the entry
of whole insects while wandering and
attracting the alcoholic extract of the
flowers of the broad bean plant into The
seeds weigh 10 kg, which were placed in a
plastic container with a tight cover, 40 cm
long and 25 cm in diameter, with
ventilation holes covered with a muslin to
prevent the exit of 40 adults for each
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duplicate, and to monitor the percentage of
insects inside the trap that are attracted to
the alcoholic extract of broad bean flowers
or added to it with distilled water It was
compared to an empty trap for three
periods of time, 1, 2, 3 days, respectively.

The trap efficiency was calculated using
the following equation

number of insects inside the trap

Catch percentage (efficiency of the trap)
= x 100%
total number of insects

Using the Indicator trap device

The trap consists of a conical plastic mug
with a height of 15 cm and a diameter of
the upper nozzle 10 cm. The upper opening
of the mug is covered with a tight plastic
cover to prevent insects from coming out
from the top. The base is 5 cm in diameter.
It contains holes on the sides of the mug
with a diameter of 3 mm for easy exit of
the whole insect to wandering outside the
seeds placed in the trap by weight 200 gm,
with the addition of 20 pairs of male and
female insects, and the conical part was
fixed on a plastic tray with a diameter of
30 cm. The trap was placed inside a
wooden cage, the sides of which were
made of muslin, with dimensions (50 x 50
X 50) cm. The insects caught daily are
calculated for a period of three days and
three replicates, the efficiency of the trap is
calculated with a comparison between the
three types.

Statistical analysis

The analysis was performed using
Statistical Analysis System version 9.1th
(SAS) (26) to study the effect of different
factors on the studied traits according to a
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completely randomized design (C.R.D),
and the significant differences between the
means were compared using the Least
Significant Difference (L.S.D) test at P =
5%..

Results and Discussion

Efficiency of the Probe Trap for C.
maculatus F.

The results of Table (1) showed the
percentages of catch of adults of the
southern cowpea beetle C. maculatus in an
empty Probe trap, added to it water or V.
faba flower extract was added as
attractants and for periods of (1, 2, 3) days,

where the highest percentage of catch was
during the time period 3 days of placing
the types of traps in order (19.16, 62.5,
88.33)%, respectively, and the lowest catch
rate in the 1 day period was (5.83, 20,
41.67)%, respectively, and the results of
the table showed an increase in the catch
rates of adults in the manufactured trap
With an increase in time, as well as an
increase in catching rates when adding
water and adding flower extract to the trap,
the statistical analysis of Table (1)
indicated the significant statistical
differences between the types of treatments
as well as the exposure periods and the
interaction between them.

Table 1 - Efficiency of the Probe trap in catching C. maculatus

time / day
Trap content 1 2 3 Average
Percentage of catch%
Empty 5.83 12.5 19.16 12.49
Water 20 36.67 62.5 39.73
flower extract 41.67 67.5 88.33 65.83
Average 22.5 38.89 56.66
LSD 5% 6.712 *
Overlap 11.792 *
*Based on LSD test at 5% probability level.
Efficiency of the Indicator device trap in catching C. maculatus F.
The results of Table (2) showed the adults reached (27.5, 40, 47.5)%,

percentages of C. maculatus adults caught
in the Indicator device trap using Grease as
an adhesive or water with a little washing
powder or Grease added to it V. faba
flower extract as an attractant and for the
time periods (1, 2, 3) day respectively,
where the highest percentage of catching
was in the time period 3 days from placing
the traps, and the percentage of catching
from adults reached (52.5, 70, 72.5)%
respectively, and the lowest percentage of
catching was at the time period of 1 day,
when the percentage of catching from
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respectively, and the highest percentage of
catching was at the time period of 3 days,
and the highest percentage of catching was
(72.5%) in the trap when adding flower
extract and the lowest catching percentage
(27.5%) at the time period of 1 day in the
trap With Grease as an adhesive only, and
the results of the table showed a direct
relationship between the percentages of
catching and the increase in the time
period, as well as an increase in catching
rates when adding Grease as an adhesive,
water and adding flower extract as an
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attractant. The results of the statistical treatment flower extract Refer to the water
analysis indicated significant differences treatment as well as the exposure period
between the treatments except for the from 3 days to 2 days.

Table 2- Efficiency of the I. device trap in catching C.maculatus

time / day
Trap content 1 2 3 Average
Percentage of catch%
Grease 27.5 45 525 41.67
Water 40 65 70 58.33
flower extract 47.5 70 72.5 63.33
Average 38.33 60.00 65.00
LSD 5% 5.682 *
Overlap 9.801*

*Based on LSD test at 5% probability level.
Efficiency of the Indicator device trap in catching C. maculatus F.

The results of Table (2) showed the water and adding flower extract as an
percentages of C. maculatus adults caught attractant. The results of the statistical
in the Indicator device trap using Grease as analysis indicated significant differences
an adhesive or water with a little washing between the treatments except for the
powder or Grease added to it V. faba treatment flower extract Refer to the water
flower extract as an attractant and for the treatment as well as the exposure period
time periods (1, 2, 3) day respectively, from 3 days to 2 days. It was clear from the
where the highest percentage of catching results of Tables 1 and 2 that the best rates
was in the time period 3 days from placing of catching of the Probe trap and for the
the traps, and the percentage of catching empty treatments, water, flower extract
from adults reached (52.5, 70, 72.5)% were on the third day with results reaching
respectively, and the lowest percentage of 19.16, 62.5 and 88.33%, respectively, and
catching was at the time period of 1 day, that the results of catching with broad bean
when the percentage of catching from flowers extract with results reached 41.67,
adults reached (27.5, 40, 47.5)%, 67.5 , 88.33%, respectively, Indicator
respectively, and the highest percentage of device and the treatments of Grease, water,
catching was at the time period of 3 days, and flower extract were on the third day
and the highest percentage of catching was with results that reached 52.5, 70, 72.5%,
(72.5%) in the trap when adding flower respectively, and the results of catching
extract and the lowest catching percentage with broad bean flower extract reached
(27.5%) at the time period of 1 day in the 475, 70.0, 72.5%, respectively.
trap With Grease as an adhesive only, and respectively, and it was clear from the
the results of the table showed a direct results of Tables 1 and 2 that the best catch
relationship between the percentages of rates were in the probe trap, with a result
catching and the increase in the time of 88.33%.

period, as well as an increase in catching ] )

rates when adding Grease as an adhesive, Conflict of interest
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