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ABSTRACT

- The present study was conducted to estimate the susceptibility of six
promising varieties of chickpea to infestation by cowpea weevils, Callosobruchus
maculatus (F.) and Callosobruchus Chinensis (L.). Five Pairs of each insect were
provided to twenty grams of seeds from each variety and each insect. Five
replicates were done. For evaluating the varietal susceptibility, No. of eggs /
female, percent haiching, No. of emerged adults and adult emergence (%),
developmental period (M.D.P), loss of welght (%), susceptibility indices and
damage(%), were recorded.

Results showed obvious significant variation in the susceptibility of both
C. maculatus and C. chinensis at the different varieties. Chickpea varieties
showed higher susceptibility to infestation by C. maculatus than C. chinensis.
Also, varieties which had high content of carbohydrates and protein were more
susceptibie to infestation by C. maculatus than C. chinensis.

INTRODUCTION

In recent years, searching for environmentally safe methods to control
pests has been carried out using alternative of pesticides as well as plant extract,
oils i.e, also use of biclogical materials.

Host plant resistance is one of the relative recent methods of pest control
(Mahgoub. 1987). It is proved that this method is promising to prevent the injury
and to avoid problems caused by insecticides. Varietal resistance of bruchids was
reported by many investigators as Nwanze and Horber 1975, Abo Hegazi and
Ahmed 1976b, Ahmed ef al., 1979, Williams and Mills 1980, Baker et al., 1989,
Mahgoub and Khalifa 1991, Sanaa ef al., 1995, Ofuy and Credlant 1995, Locatelli
and Limonite 1998, Abdel-Latif and Nemat, 2003.

The present work determines the suscepiibility of certain chickpea
varieties to post-harvest infestation by Callosobruchus maculatus F. and
Callosobruchus Chinensis L. under laboratory conditions.
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MATERIALS AND METHODS

1- Insect cultures:

Laboratory strain of the cowpea weevils Callosobruchus maculatus F.
and Callosobruchus chinensis L: were used in the experiments. Cultures of insects
were reared on mixtures of chickpea varieties at 28+ 2°C and 65+ 5% R.H. in the
laboratory.

2- Chickpea varieties:
Chickpea seeds varieties were purchased from the Legume Research
Dep. Agricultural Research Center, Giza, Egypt.

The present investigation was carried out on six chickpea varieties
namely Giza 1, 2, 3, 88, 195 and Giza 531. All varieties were free from symptoms
of insects damage and then kept in a deep freezer for two weeks to kill any
possible hidden infestation.

.3- Biological Experiment:

Newly emerged adults of five pairs (5 females and 5 males) were
confined with twenty grams of seeds from each chickpea variety in small glass
jars (5 cm diameter x 7.5 cm high). Five replicates for each varietr were infested
and similar five replicates were left as control.

The jars were covered with muslin cloth held with rubber band, the jars
were incubated at 28+ 2°C and 65+ 5% R.H., all tested adults were removed 15
days after infestation, to allow enough time for eggs hatching and the first instars
larvae penetration into the seeds. The number of ¢ggs deposited per female and
eggs hatchability were counted. The jars were reinsulated for another two weeks
and checked daily for adult Fl-progeny cmergence. The emerged aduits were
removed daily from each glass jars and counted. The developmental period was
cstimated from the time of egg laying up to adult emergence from the seeds.

4- Susceptibility index (SI):

_ The total number of emerged adults from each rephmtc was counted and
the percentage of adult emergence was calculated in relation to the number of
hatched larvace penetrated into the seeds as follows:

total number of emerged adults <100

total number of pentratedlarvae

Adult emergence

The duration of developmental period of the immature stages were taken
as criteria for calculating the susceptibility index according to (How, 1971 and
Daobie, 1974) as follow:

x100

Susceptibility index (ST) L‘f $

Where S = adult emergence %, T= developmental period
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The values of obtained susceptibility indices were categorized into ﬁve :
ranks according to Mensah, 1986 as follow:
The values between 0.0 — 2.5 are considered resistant (R).
The values between 2.6 — 5.0 are considered moderately resistant (M.R).
The values between 5.1 — 7.5 are considered moderately susceptible (M.S).
The values between 7.6 — 10.0 are considered Susceptible (8).
Those > 10,0 are considered highly susceptible (H.S).

Mo owpe

Grain damage (%) was calculated by withdrawing a random sample of
50 seeds variety replicates after ceasing aduit emergence and seeds with any
insect feeding veere counted. Those seeds showing any signs of insect feeding
were considered as damaged. Weight loss (%) was calculated from the weight
difference after insect infestation and change fo dry weight loss (%) after
subtracting the counted water, as follow:
Initialdry weight - Final dry weight

Initialdry weight

Weight loss (%) = x 100

Data were statistically analyzed by ANOVA using SAS computer program
and significant means were separated by Duncans multiple range test.

RESULTS AND DISCUSSION

The susceptibility of six sced varieties of chickpea to infestation by
C.maculatus is shown in table (1). Data showed significant variations in total
number of eggs / female Giza 531, Giza 1, Giza 2& Giza 3 had received the
highest number of eggs, while Giza 88 and Giza 195 received smaller number of
eggs. On the other hand the hatchability percentages were high in all varieties
except of Giza 88 and Giza 195.

Percentages of adult emergence in Giza 88 were very low compared with
another varieties. At the same time significant differences in percentages of adults
emergences were obtained for Giza 531, 2 and 3. While the development period
(days) of C. maculatus ranged from 24.2 to 25.1 days for all varieties and was not
significant. Loss of weight percentage was significant between following varieties
(Giza 1 & Giza 531 and Giza2, Giza 3 & Giza 195 while, high significant in
variety Giza88.Regarding the SI values,Giza88 is considered resistant (R), but
Giza 195 is moderately resistant (MR), While Giza 1, Giza 2, Giza 3 and Giza
531 moderately susceptible (MS).

Results revealed high damaged in Giza 531 (71.4), while in case of Giza
195 and Giza 88 very low damage (22.7&11.5) were recorded and moderately
damage in Gizal, Giza 2 and Giza 3 (56, 58.4&.57.2) was shown.

Table (2) presents the susceptibility of six chickpea varieties to
Callosobruchus chininsis(L.). Data indicated significant variations in total
number of eggs / female for Giza 1 and Giza 2 which received the highest number
of cggs (24.8424.6), while Giza 3, Giza 195 and Giza 531 received lower number
of eggs, but Giza 88 received the lowest number of eggs / female (6.4 eggs/
female).
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Table (1): Susceptibility of some chickpea seed varieties to infestation with
the cowpea weevils Callosobruchus maculatus (F,) at 28x 2°C and
65d: 5% R.H. .
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No. of emerged
adults
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Data in the table were statistically analyzed by ANOVA test and means
by Duncan's multiple range test ** vertical means with the same letters are not

significantly different.

Table (2): Susceptibility of some chickpea seed varieties to infestation with
the cowpea weevils Callosobruchus chinensis (L.) at 28+ 2°C and
65+ 5% R.H.
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Data in the table wercstasticaliy analyzed by ANOVA test and means separated
by Duncan's muitiple range test ** vertical means with the same letters are not
significantly different.
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The hatchability percentages were high in all varieties except Giza 88
which showed lower hatchability (47.6). Number of emerged adults in various
varieties was significant. Mean developmental period (days) of C. chinensis
ranged from 28.8, 29.2, 29.6, 30.2, 30.2 days from Giza 531, Giza 195, Giza 2,
Giza 3 and Giza 1, respectively, but of Giza 83 was 18.8 days only. Loss of
weight was no significant in all varieties, except Giza 88 very low loss weight
was recorded.

Regarding the susceptibility values, Giza 1, Giza 2, Giza3, Giza 195 and
Giza 531 were moderately resistant, while Giza 88 was resistant to infestation by
C. chinensis. On the other hand the seed damaged was high in Giza531(61.5%)
and very low in Giza88 (7.5%). .

Data in Table 1 and 2 showed significant differences between C

" maculatus and C. chinensis at infestation to chickpea varieties for all parameters.

Also, Chickpea verities were most susceptible to infestation by C. maculatus than

C. chinensis except Giza 88 variety was resistant to both C. maculatus and C.
chinensis. While, Giza 195 was only moderate resistant for two insects.

The chemical composition of studied genotypes of chickpea seeds (total
carbohydrates and total protein) is shown in table (3).

Table (3): Studies of total carbohydrates and total proteins in chickpea
genotypes influencing infestation by Callosobruchus maculatus
(F.) and Callosobruchus chinensis (L.)

Total carbohydrates Total proteins
(mg glucose / gram) _(mg / gram)

6203.6+ 8.14 8.92:0.08
510394£307.55 8.70+0.15
4952+157.4 5.91+£0.32
6363+71.04 7.80+0.25
5135.67151.4 6.6040.09

| Giza 531 6963.67+55.32 11.9+0.20

The total carbohydrates content fluctuated between 4952 and 6963.67
pg/gm with the highest value in Giza 531 seed it is the main source of energy for
sect development inside the seed during storage. The crude protein content
fluctuated between 5.91 and 11.9 mg/gm with the highest value in Giza 531
seeds. These results show that variety Giza 531 high in total protein and
carbohydrates, which was very susceptibile to infestaiion by both C. maculatus
and C. chinensis.

The resuits agree with those mentioned by Nwanze and Horber (1975)
working on cowpea sced varieties with seed coats that resist the initial larval
penetration of cowpea beetle and so limit the insect population increase. Williams
and Mills (1980) and Locatelli and Limonite (1998) demonstrated that the
undamaged pericarp of sorghum varieties represents the main resistant factor
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against damage by grain weevils and moths respectively, since. the pericarp
contains high amount of fibers. This study indicated that the varieties which
contain high carbohydrates and protein contents are highly susceptible to C.
maculatus and C. chinensis.
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