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ABSTRACT

Studies were conducted to determine the susceptibility of two types of
the Egyptian barley varietics to two post-harvest insect infestations (Sitophilus
oryzae (L.) and Sitophilus granarius (L). The two types were four old covered
varieties (Giza 123, Giza 124, Giza 126 and Giza 2000) and three newly naked
varieties (Giza 129, G.130 and Gi3l) developed by the Egyptian-France project
for the naked barley production The tests were conducted using two different
weight levels of each variety (10 gm and 20 gm) under non-choice infestation
method at 28 + 1°C and 60 +5 % RH. The parameters of the evaluation were
progeny number, developmental period, growth indices, weight loss (%), damage
(%) and parent mortality after a week. The obtained results showed significant
differences between the two barley groups for the tested parameters. With all
tested weight levels, the naked varieties were the most susceptible compared to
covered varieties. The naked varietics were non-significantly different in the
value of growth index and the same was found in covered varieties, In respect to
10 gm level, Giza 129 was the most susceptible while Giza 124 was the most
resistant at 10 and 20 gm weight levels for both insects, A value of mean
developmental duration was found shorter in the naked varieties and significantly
longer in covered varictics. More progeny number was emerged from all naked
varieties compared to covered varieties. Similar results were obtained with the
other parameters as weight loss (%) and grain damage (%). The resuits revealed
that the grain hull was a strong barrier in delaying adult oviposition and larval
development, since both groups have the same nutritional composition. On the
other hand, the naked varietics were found more susceptible and vulnerable to
attack and damage by both Sitophilus spp. than covered varietics

INTRODUCTION

Insects are considered one of the most serious threats and 50 % of the
annual losses to cereals could be attributable to insects (FAQ, 1948). The stored
cereals as wheat, maize, rice, barley and sorghum are vulnerable to damage by
adults and immature stages of stored grain insects as Sitophilus spp. The infested
grains are being bored and reduced in their qualities and of reduced weight and so
become unfit for human or animal consumption, A presenting need for alternative
control measures that don’t require toxic chemicals is varietal susceptibility as a
factor of the integrated pest management. Barley is a cercal crop of international
and local importance since it represents the fourth location after wheat, maize,
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and rice as a food for humans and animals and in many food industries. The
barley crop is characterized by its huge adaptation to environmental factors as
insufficient water and high soil salinity and also is non-competitor to wheat which
it could be cultivated in desert lands of dry and rainfall climates.

Barley grain varicties cultivated in Egypt are morphologicatly different
and of two types: The first were naked varietics which has no hulls or with a
vestigial one, thus the grain is almost naked, these were developed recently for
the first time in Egypt in collaboration with the France cereal experts through a
research project named the “production of naked barley varieties”. Thesce naked
varieties were might fill some of the wheat production gap and using it in bread
making. The second were the covered varieties in which the grain has a hull or
cover that completely enclose it. Such phenotypic characters found between the
two groups are expected to influence the rates of insect reproduction and
muitiplication. Despite of the recent improvement in grain storage practices, the
relative susceptibility of both types of barley varieties for post-embryonic
development of both S. oryzae and S. granarius is still unknown, although losses
to other crops as wheat caused by Sifophilus spp. has studied by many
workers(Golebiowska, 1969, Howe. 1963; Hurlock,1965). Resistance of crop
varieties to the important insect pests during storage has been studied by number
of workers (Koura and El-Halfawy 1972a, Koura and El-Halfawy 1972b, Koura
etal., 1972c and Khattack et al., 1995 and Gharib, 2004a and 2004b), The present
work aims to screen susceptibility of two groups of barely varieties to infestation
by two Sitophilus spp. under two different levels of weights/ variety.

MATERIALS AND METHODS

A culture of S.oryzae and Sgranarius were reared and maintained
separately on a grain mixture of the different barely varieties used in the present
investigation for a three generations before testing in the Stored Grain Insects
Res. Dept. Lab, Plant Protection Res. Institute. About four hundred adults were
added to the culture jars containing grains and were rescived again after two
weeks to start the new cultures in glass jars at 28 + 1°C and 60 + 5 % RH. The
seven tested barely grain varieties were purchased from the Barely Breeding
Section of the Field Crops Research Institute, ARC, MOA. The tested varicties
were; three of the naked varicties named Giza 129, Giza 130 & Giza 131,
developed in Egypt by Egyptian —France research cooperation and other four
varieties with completely covered grains and named Giza 123, Giza 124, Giza
126 & Giza 2000. All the varicties were free from any symptoms of insect's bored
grains and were washed with tape water and left to dry under lab. conditions and
then kept in a deep freezer for two wecks to destroy any possible hidden
infestation, Samples required for testing were conditioned within an incubator for
two weeks at 28 + 1°C and 60 £5 % RH 1o equilibrate their moisture content. Two
weight groups (10 gm and 20 gm) of each variety were made of the conditioned
grains. Both groups of 10 gm and 20 gm were infested with newly emerged adults
(20 pairs and 30 pairs respectively). These insects left to oviposit for seven days
only and then removed with recording its adult mortality (%). Five replicates
were made of each variety for each insect. Other similar replicates were made and
left without insect to serve as control. The replicates left under lab. conditions for
successive three weeks then examined daily to determine mean developmental
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period of the first emergence and followed by daily counting of the emerged
adults. Weight loss (%) was also calculated relative to control by weight
difference. Values of growth index were calculated according to Howe (1971) as
follows:

log S
Index of susceptibility (SI) = ? x100
Where: § = Number of adult emergence, T = Mean developmental period

Grain damage (%) was calculated by withdrawing a random sample of
one hundred grains of each variety/ replicate after adult emergence and
determining number of grains showing any insect infestation. Those bored grains
due to insect feeding were considered as damaged. Weight loss (%) was
calculated from the weight difference before and after insect infestation and
compared with control. The obtained data were statistically analyzed by ANOVA
test and significant means were separated by Duncan's multiple range test, using a
computer program as well as the standard errors were calculated (Duncans, 1956).

RESULTS AND DISCUSSION

The obtained results of determining susceptibility of barley grain
varieties to S. omzae (L.) are presented in Table 1 and 2 and thosc of
S.granarius are shown in Tables 3 and 4. Under 20 gm level (Table 1) data
showed less adult mortality (%) of S.oryzae on the naked varicties (except
Gizal3l) compared with the converse in the covered varieties which reached its
maximum in Giza 126 (43.6) after one week of the initial adult release. The naked
varicties showed shorter growth duration and higher and significant values of
weight loss (%), progeny number, grain damage and growth index compared with
the covered varieties. Data of table 2 showed also a similar degree of vanetal
susceptibility to S.oryzae under 10 gm level, as we mentioned before The naked
variety Giza 129 was found to be the most susceptible which preduced more
progeny (108.3) and higher weight loss (20.0)and the calculated growth index
vaiue reached 5.2. The covered varicties showed significamly fewer progeny
number, weight loss and less values of the growth index. The development of the
S. granarius (L.) on barley grain varieties under the two levels of available grain
are mentioned in Table 3 and 4. Data of table 3 did not show significant
differences among both the naked and covered varieties in respect to all other
determined parameters. Giza 129 and Giza 130 were considered the most
susceplible varicties since both produced or having a higher and non-significant
values of the of growth index (Giza 129=4.98 and Giza 130=5.0) while Giza 124
was found the most resistant variety since it gave the lowest values of the growth
index (2.56). Data in Table 4 of using 10 gm level/variety were also a
confirmatory and compatible with those mentioned before in Table 3. in which all
the naked varieties were also more susceptible to S. granarius attack compared
with the least susceptible covered varietics. The previous results showed
significant wide differences between both naked and covered varieties of the
Egyptian baricy. The naked varietics were more susceptible to attack by both
Sitophitus spp. These differences could be due to presence or absence of grain
shell or hull in the tested varicties. The shell or the cover of the latter group are
hard and solid as well as is not easily removed from the grain and completely
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cover the grain. Also, the shell presumably also contain fine hairs or minute
spines that might increase mortality of the active and flying S.oryzae adults
(Table 1) compared with non-flying S. granarius (Tabie3) and so the grain shell
reduces adult life span. The increase of the adult mortality of S, granarius (Table
4) might due to a small available space of the test plastic tubes that make the
insects continuously contact with each other and so move on the hard spiny
surfaces of the covered varieties and so increase its mortality. Our results agree
with those mentioned by Nwanze and Horbber (1975), Wiliams and Mills (1980),
Mabata (1987) and Locatelli and Limonite (1998;. Nwanze and Horber (1975)
found that cowpea seed coat is responsible for resisting larval penctration of
Callosobruchus maculates (F.). Also, undamaged pericarp of sorghum varieties
represents the main resistant factor against insects attack by weevils and moths
since it has hard and contains high amounts of fibers that are undigested by
insects (Locatelli and Limonite (1998). Mbata (1987) also found that the seed
coat of groundnut varieties protect it from insects attack. From this study, it was
obvious that Giza 129 was the most susceptible variety to both insects on the
basis of the growth index and other parameters, while Giza 124 was the least
susceptible variety. The grain cover was the main factor of resistance since it
affects the insect’s performance as oviposition and motility. Finally, using
effective protective control methods to protect stocks of naked bardey varieties
could be recommended, since it was the most susceptible to weevil’s infestation
and so are more vulnerable to attack by both insects after a short period (one
generation) compared with the covered varieties,

Table (1): Susceptibility of barley varieties due to post-harvest infestation
by Sitophilus oryzae (L.) adults under 20 level.

Variety | Variety | Progeny | MDP | Growth | Weight D‘:’m’;" m‘;“n":"ﬁ:y
type | Name | No. | (days) | Index lloss(%)| = o) )g" )
Giza | 2364 | 362% | 6.54% | 23.92 | 165+ 8 3+

o5 | 129 | 233a | 0% | 022 | l6a 3.7a 2.8b
P }E Giza | 165.6 | 39.6% | 5.59 | 159+ | 33.5% 10.7+
=L 130 7.5b 13a | 0.3ab | 2.6b 04b 3.4b
> | Giza | 1224+ | 406% | 5.05% | 106+ | 34.0+ 253+
131 76b | 09a | 08 | 27 3.3b 3.4ab

Giza | 25.8% | 408+ | 348+ | 3.0+ 9.0+ 31 7+

123 1.8¢ 19a | 0.15¢ | 04d 0.9¢ 3.9ab

w g | Giza | 130« [ 398+ | 262¢ | 175 | 50+ 431+
g § |24 | 3lc | 26 | 048 | 01d | 12 6.3a
2k [ Giza | 132 | 408+ | 272+ | 175+ | 65+ 436
O 126 30c | 362a | 04d | 0.1d 0.9¢ 5.3a
Giza | 31.0x | 41.0 | 367+ | 3.7 4.0+ 23 8+

2000 3.7c 2.4a 0.3¢ 0.6d 0.73c 4.5ab

-The data in the table were statistically analyzed by ANOVA 1est and the means
were separated by Duncan’s multiple range test. Vertical means followed by the
same letters are not statistically different.

-MDP is duration of development (mean developmental period).
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Table (2): Susceptibility of barley varietics due to post-harvest infestation

] by §. oryzae (L.} adults under 10 level.

Variety | Varicty | Progeny MDP Growth | Weight Paren’t
type Name no. (days) Index | loss (%) moét/oailty
= & | Giza 129]108.3+8.52|39.0+0.45b| 5.240.6a { 20.0+1.6a { 10.0+2.2a
é 'E Giza 130 | 60.0+5.1b ] 40.7+0.3b ]4.36+0.1aj11.4+1.5b | 8.3+].3a
® > | Giza 131 |88.7£9.02a{40.0+0.45b | 4.86+0.2a | 17.67+}.7a) 12.5%1.6a
- 3 Giza 123 ] 6.67+1.5c |43.0+2 5ab|1.89+0.3b| 3.24+0.4c | 10.040.53
E % Giza 124 | 12.3+0.0c | 48.313.6a | 1.3920.2b}1.33+£0.01c] 18.3+0.4a
S & | Giza126| 83x1.0c |42.0+10ab|2 14£0.2b| 1.6720.3¢ | 11.740.5a

Giza2000( 10 3+2.6¢ |43.040.6ab)2.29+0.3b] 3.0£06¢ | 5.0:0.0a

The data in the table were statistically analyzed by ANOVA test and the means
were separated by Duncan’s multiple range test. Vertical means followed by the
same letters are not statistically different.
-MDP is duration of development (mean developmental period).

Table (3): Susceptibility of barley varieties due to post-harvest infestation

by S. granarius (1.) adults under 20 gm level.
Varicty | Variety | Progeny | MDP | Growth | Weight Dm Paren I':y
Hpe Name No. (days) | Index |lkoss (%) %) %)
826+ | 382+ | 498 | 96 | 176 | 33
Giza129
-E 104ab | 086b | 014a | 0450 | 1% 0.0c
4 | 39 . . . .
3 IEEE
3 Gea 99a | 024b )} 012a | 14a | 19 17c
69. 82+ | 474 | 77+ | 204t | 85
3 T E 7 8t
Glea 1026 | 09b | 0.14ab | 12b | 23ab | 08labe
B | 418 | 321+ | 4 2 .
Giarzy | B 2 | 5 58k
402 | 0%b | 01db | 0lc | 08¢ Lac
134 | 430+ | 2565 | 2. 76 Ak
Gira 124 2t 2
- 27c | 00ab | 0 | 03¢ | 12¢ 2la
IS0t | 442+ | 265 | 30 |50+ 9.1+
5 ” | Gua126 30k 15
L4c | 126 | 015 | 027 [02¢ 25
165 | 410k [ 293 | 43+ | 84 | 145
Giza2000
25c | 0sab | o2 [ 124c | 12¢ | osw

-The data in the table were statistically analyzed by ANOVA test and the means
were separated by Duncan’s multiple range test. Vertical means followed by the
same letlers are not ¢fatistically different.
-MDP is duration of development (mean developmental period).
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Table (4): Susceptibility of barley varietics due to post-harvest infestation
by §. granarius (L.) adults under 1¢ gm level,

Variety
type

Variety
Name

Progeny
no.

MDP
(days)

Growth
Index

Weight
loss (%)

Parent
mortality
(%)

Naked

Giza 129

423+72a

40_3+3.6b

4.0343.6a

16.94+3.6a

46.7+8.2b

Giza 130

26.0+0.0a

45.044.9%

3.19+0.3a

11.7+0.2b

40.0£7.1b

Giza 131

32.3+3.6a

47.0+3.3ab

3.19+0.2a

11.97+1.b9

56.7+10.8ab

Varieties | Varieties

Covered

Giza 123

5.5+0.2b

48.5+3 5ab

1.9230.5b

2.874+0.8¢

68.340.0ab

Giza 124

3.7+0.2b

49.0£1.9ab

1.56+0.2b

2.5+0.98¢

86.7+7.4a

Giza 126

6.5+0.1b

40.0+£5.1b

2.03+0.9ab

3.0+0.11c

85.0+1.5a

Giza2000

2.0+0.0b

47.0+4.9ab

1.53+0.05b

1.67£0.3¢c

85.0+5.0a

The data in the table were statistically analyzed by ANOVA test and the means
were separated by Duncan's multiple range test. Vertical means followed by the
same letters are not statistically different.

-MDP is duration of development (mean developmental peried),
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