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Abstract

Sitophilus oryzae (L.} and Trogoderma granarium Everts are
serious primary insect pests of the stored wheat and maize
grains. Both insects were reared on five varieties of wheat
and maize to clarify their effects on certain biological aspects
as pre-oviposition, incubation period, larval-pupal stage,
oviposition period, post oviposition period, and female
longevity of both insects. Whea! varieties were Sakha 8,
Sakha 61, Sakha 69, and Sakha 93 in addition to Giza 168.
Maize varieties were three white Tri- Hybrids (Tri-H) 322,
323 and 324 in addition to Argantina and Okrani. The
varieties, in general, affected significantly the larval- pupal
stage, oviposition period and female longevity as well as
number of eggs/ female. S oryzae (L.) preferred wheat
grains as food than maize grains; 131- 134 and 55- 81
eggs/female in case of rearing on wheat and maize grains
respectively. In the same time, Sakha 61 was the best wheat
variety followed by Sakha 69. As for maize varieties, the
most preferable were Tri-H 323 and 324 followed with
Argentina and Okrani than Tri-H 322, On the other hand,
means of the incubation period and pre-oviposition period as
well as number of eggs/female were insignificantly differed
either in tested wheat or maize varieties. T.granarium nearly
preferred wheat and maize at the same rate. The best
preferable wheat variety was Sakha 69 followed with Sakha
8 and Sakha 93 and Giza 168 than Sakha 61. Also, Tri-H 324
was the best maize variety for rearing this insect, followed
with Tri-H 322 and 323 and at least Okrani and Argentina
varieties.

INTRODUCTION
Insect infestation of stored grains and their products by a group of
coleopterous insect pests is a serious problem all over the world. Since it reduces crop
yields, contaminates and pollutes stored products, damages seed germs as well as
reduces quality of the stored products and causes serious losses {Hassan, 1978 and
El- Sabaay, 1998). Several workers in different foreign countries studied the biological

aspects of S. oryzae and T. granarium on different stored grains, to identify effects of
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grain characters on inset infestation (Ryoo and Cho (1986) in Korea; Ismail et a/,
{1988) in Iraq; Taheri {1988) in Iran; Fava and Springhetti (1991) in Italy; Armitage
and Cook (1997) in UK; Barbhuiya and Devashish (2002) in India and Campbell (2002)
in USA. Other similar studies concerning the biological aspects on different wheat or
maize varieties have been done in Egypt by El- Halfawy et a/, (1982); Gharib {2004),
Youssef (2004), Youssef and Salama (2004). Therefore, the present works study some
biological aspects of 5. oryzae and 7. granarium when reared on different varieties of

Egyptian wheat and maize under constant laboratory conditions.

MATERIALS AND METHODS

Cultures of the test insects were prepared by introducing batches of about 200
adults of each species to 150 g of grains in one liter glass jar (20 x 10 cm)‘ then
covered with muslin and permitted to lay eggs for two weeks and removed. The new
emerged adults were removed every two days, to obtain new cultures under the same
conditions to be used in the following tests. The two insects were reared on wheat
(Giza 168) in an incubator at 2742 °C and 35+ 2 °C and 70+ 5% R.H., for S. oryzae
and 7. granarium, respectively
Wheat varieties were Sakha 8, Sakha 61, Sakha 93, Sakha 69, and Giza 168. Maize
varieties were: three varieties of -white grains (Tri-H 322, Tri-H 323, Tri-H 324),
Argentina and Okra;ni (as yellow grains}). The grains were then sterilized by sub-
freezing (-18 °C to - 22 °C) for 2 days to kill any hidden insect stages (El- Sabaay,
1998). All grains were maintained in an incubator at 29+ 1 °C and 65+ 5% R.H. for
two weeks to obtain equilibration moisture content with this R.H. (Ezz, 1976). Small
plastic jars (5 x 2 inches) were used in this study; each contained 10 grams of a grain
variety. The jar was closed with a cork, through which a 0.5 inch hole was bored and
closed from inside with a piece of muslin (Richards, 1947).

One pair (male and female} of one-day old emerged aduits of both insects
previously reared on the same tested grain varieties in large plastic jars, was
introduced on both wheat and maize varieties separately, and replicated 10 times. The
grains were changed every 48 hours with fresh ones, until the females died. The old
infested grains were examined to count number of eggs (as mentioned below) Daily
investigation of 20 grains was carried out following the staining method with acidic
fuchsin (Frankenfeld, 1948) to determine eggs count as well as periods of pre-

oviposition, oviposition and post-ovipasition.
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To study duration of immature stages, batches of 1oo adults (two weeks oid),
of both insects were introduced separately into two pound glass jar, each contained
100 g of each variety and kept at a constant rearing temperature of 27+ 2°C for S.
oryzae and 35+ 2 °C for T, granarium and 70+ 5 % R.H. Twenty four hours later, the
adults of both insects were removed and the grains remained under the same
experimental conditions. Daily investigation of 20 grains was carried out according to
the staining method with acidic fuchsin to determine egg plugs count. Incubation and
Laval-pupal durations for S, oryzae larvae were recognized from the larval head
capsule appearance until adult emergence and this replicated 10 times. Daily
inspection to determine the larval-pupal stage period was done by using the methods
described by Hassan (1978). Two replicates with 100 g each, were soaked for two
hours in solution composed of two parts of distilled water, two parts of lactic acid, two
parts of phenol and one part of glycine at the rate of 2 ml of the mixture per 100
grain. This method was satisfactory for detecting and observing larvae, pupae and
adults inside the grains. No difficuities were encountered with 7. granarium; all its
different stages were living and feeding outside the grains. Data were statistically
analyzed by ANOVA and differences between means of the different treatments were
statistically analyzed by Duncan multiple range test (Duncan, 1956),

RESULTS AND DISCUSSION

Data in Tabie 1 represented some biological aspects of 5. oryzae reared on five
different wheat grain varieties under constant lahoratory conditions. As for the larval-
pupal stage, it differed significantly with the variety, while the longest duration (28.5
days) was recorded with Sakha 69; the shortest duration (25.5 days) was on Giza 168.
The pre-oviposition period was insignificantly affected, ranged between 3.5 and 4.0
days, while thee longest oviposition period was 75.0 days with Sakha 8, the shortest
period was 56.5 days on Sakha 61 variety with significant differences between mean
durations recorded with the different varieties. In spite of this significant and wide
range (56.5- 75.0 days), the number of eggs/ female was nearly similar (131- 134)
and unaffected with the variety. In addition, the female longevity significantly varied
with the variety, about 85.5 days with Sakha 8, while was 75.0 days with Sakha 69.

The shortest longevity (about 67.5 days) was recorded with Sakha 61 variety. This
wide variation had no effect on the numbet of eggs. Total life span was nearly similar,
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about 114.2, 115.0 and 116.0 days with Giza 168, Sakha 8 and Sakha 61 respectively.
It decreased to 107.0 days with Sakha 69 and 98.5 days with Sakha 93.

A general glance to the data in Table 1, reveaied that, Sakha 93 was the most
favorable and susceptibie food to S.oryzae had the shortest life span($8.5 days) and
the female iaid reasonable number of eggs (about 132.5) in the shortest oviposition
period{about56.,5.0 days). Sakha 69 occupied the second rank, total life span lasted
107.0 days, and the female laid about 133.0 eggs in about 63.0 days. The least
favorable varieties were Giza 168, Sakha 8 and Sakha 61 gave the longest durations
{114.2- 115.0 days) as total life span and with nearly a similar number of eggs
[female.

Data in Table (2) showed some biclogical aspects of S. oryzae reared on five
maize grain varieties under laboratory conditions. The data showed that, the
incubation and pre- oviposition periods were not affected with the varieties. On the
other side, the larval- pupal duration (26.0- 32,5 days), oviposition period {41.5- 57.5
days), and female fongevity (59.0- 76.0 days) was significantly affected. The total life
cycle ranged from 92.0 in Tri-H 323 to 112.5 days in Okrani. Trihybrids of 323 and 324
represented the most favorable and susceptible hosts for S,oryzae, 27.5- 29,0 days as
larval- pupal stage, 41.5- 42.5 days as oviposition period, 59.0- 60.0 days as female
longevity and about 92.0- 92.5 days as total life cycle. Moreover, rearing the insect on
any of the two varieties enhanced the female to lay the highest number of eggs (75.0-
81.0). Argentina occupied a moderate rank, the larval- pupal stage lasted 32.5 days
and the female lived about 60.0 days and laid 65.0 eggs during 42.0 days. Okrani
variety elongated each of the larval- pupal duration (32.0 days), oviposition period
(57.5 days), post- oviposition period (14.0 days) and female longevity (76.0 days), so
the total life cycle was refatively the longest (112.5 days) in this case. Trihybrid322
represented the least favorable variety as a food for S.oryzae, in spite of the larval-
pupal stage was the shortest (26.0 days), the female laid the least number of eggs
(55.0) in a long period (52.2 days).

These results agree with those of EL-Halfawy et al.(1982), Ryoo and Cho, (1986),
Fava and Springheth{1991) and Barhuiya and Devashish (2002). With regard to these
data in the two previous tables, it is clearly noticed that $.0n2zae preferred the wheat
varieties than maize varieties. The female iaid about 131.0-134.0 eggs through 56.5-
75.0 days in case of wheat, while laid 55.0- 81.0 eggs only through 41.5- 57.5 days

with maize.
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Results of 7. granarium on the wheat varieties are shown in Table 3. These results
revealed that, the duration of the larval stage ranged from 18.0 in Sakha 69 (as the
shortest) to 21.5 days in Sakha 61 (as the longest). Pre-oviposition period was nearly
similar (3.0- 4.0 days) in all varieties. In addition, the oviposition period lasted about
11.5- 12.5 days, except that of Sakha 61 was the longest (14.0 days). In the same
time, females on this variety lived longer (28.0 days) than those of other varieties
{18.0- 21.5 days). With regard to the number of eggs, it cleared that rearing the
insect on Sakha 69 produced females laid more eggs (65.0 egg/ female) compared
with 52.5-57.5 eggs/Female in the other varieties.

It cleared from the previous results that, Sakha 69 is considered the most
favorable food for 7. granarium, short larval- pupal stage (18.0 days), moderate
oviposition period (12.5 days) and adult longevity (21.5 days) with the highest number
of eggs (65.0/female). Sakha 8, Sakha 93 and Giza 168 represented the second rank
in this respect since gave similar durations and about 53.0-58.0 eggs/female. The
least favorable variety was Sakha 61, longest oviposition period (14.0 days) and with a
longer female longevity (28.0 days) but with 42.0 days as the total life span (Table 3).

Data of Table (4) resulted from rearing 7. granarium on the tested maize
varieties. It could be noticed that, this insect needed a similar period {18.5- 21.0 days,
as previous on wheat, to complete its larval- Pupal stage. Also, the oviposition beriods
in both crops were nearly similar (11.5- 12.5 days). The female lived for about 19.5-
22.0 days and laid about 45.0- 62.0 eggs. Tri-H 324 was considered the best diet for
this insect, short- larval- pupal stage (18.5 days} and the female laid the highest egg
number (61.5/ female), Tri-H 322 and 323 occupied the second rank, the larval- pupal
stage ranged 18.0- 21.0 days with about 57.5 eggs/female. Varieties of Argentina and
Okrani maize were so the least favorable diet, a long larval-pupal durations {20.0-
21.0 days), the female laid the least eggs (48.0 and 45.0 respect.) and had 19.5- 21.0
days as female longevity. Data in this table showed also that, the different durations
(except that of incubation period) as well as number of eggs/ female were significantly
different with maize varieties.

As a conclusion, data presented in Table {4) showed that the larval-pupal stage,
oviposition period, post oviposition period and the female longevity of 7. granarium as
weli as the number of eggs/ female varied significantly according to the tested maize
varieties. On the other hand, the incubation period, and the pre-oviposition period

were slightly affected with no significant differences among the maize varieties.
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These results are in the agreement with those of Lin and Li (1983), Mahmood and
AL-Azawi (1987), Aldryhim and Adam (1992) and Armitage and Cook (1992). A glance
to the data in Tables (3&4), reveals that the tested wheat and maize varieties were

nearly similar as valid diets for 7. granarium insects.

10.
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Tablel. Certain biclogical aspects of S. oryzae on five wheat grain varieties at 27+ 2
°C and 70+ 5%R.H.

Biological Varieties
aspects Sakha 8 | Sakha 61 | Sakha 69 | Sakha 93 Giza 168
Incubation 3.5+0.2a | 3.5£0.2a | 3.5+0.2a | 3.540.2a 3.5+0.2a
Larval- Pupal | 26.0+0.5 | 27.5+£0.6 | 28.5£0.8a | 27.5£0.5a | 25.5+0.3b
Pre-oviposition 3.540.2 4.0+0.4 3.5£0.2 4.0+0.4 3.71£0.2
period a a a a a
oviposition 75.04£3.1 | 56,5+0,7 | 62,5+£2.1b { 72.5+3.2a | 72.5£0.7ab
post-oviposition | 7.0+0.7 | 7.0+£0.7 9.0+0.6 8.5+0.4 9.0+0.6
period b b a ab a
Female 85.543.9 | 67.5+1.8 | 75.042.9a | 85.043.9 | 85.2£1.5
longevity a b b a a
Total life cycle 115.0a 116.0a 107.0b 98.5c 114.2a
Eggs no./ 131.040. } 132.0%0. | 132.540.6 | 132.5+0.7 | 134.0£0.5a

Means with the same letter(s) within a row were not significantly different, H=hybrid and

F=female.

Table (2). Certain biological aspects of S. oryzae on five maize grain varieties at 2712

°C and 70+ 5%R.H.

Biological Varigties
aspects Tri-H 322 Tri- H323 | Tri- H 324 | Argentina Okrani
Incubation 4.5+0.2a 4.5+0.2a 4.5+0.2a 4.5+0.2a 4,5+0.2a
Larval- Pupal 26.0£0.7c | 27.5£0.7b | 29.0+£0.8b | 32.5+0.95a | 32.0+0.95
Pre-oviposition 4.0+0.4a 4.5+04a | 4.5+0.4a 4.5+0.4a 4.5+0.4a
period
oviposition 52.5+0.7b 42.5+0.5¢ | 41.5+£0.6c | 42.0+£0.6c | 57.5x0.6a
post-oviposition 12.0+0.3b 13.0£0.3a | 13.0£0.3a ; 13.5+0.2a | 14.040.3a
period b b
Female 69.9+1.4b 60.0+1.2c | 59.0+1.3¢ | 60.0+£1.2c | 76.0+1.3a
longevity
Total life cycle 95.0b 92.0c 92.5c 97.0c 112.5a
Eggs no./ 55.0+1.5d 75.0+1.4b | 81.0£0.3a | 65.0%0.4c | 68.0x0.2b

Means with the same letter(s) within a row were not significantly different, H=hybrid and

F=fermnale,
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Table 3 Certain biological aspects of 7. granarium on five wheat grain varieties at
35+2 °C and 75+ 5% R.H.

Biological | Varieties
aspects Sakha 8 Sakha 61 Sakha 69 Sakha 93 Giza 168
Incubation 2.5%0.2a 2.5+0.2a 2.3+0.2a 2.5+0.1a 2.5+0.2a
Period
Larval - pupal 18.5¢0.6b | 21.5+0.3a 18.0+0.5b | 19.0+0.4a 20.9%0.7a
stage b
Pre-Qviposition 3.0+0.6a 4.0+£0.1a 3.0x0.2a 4,0+£0.1a 3.0£0.2a
period
Oviposition 12.5£0.2b | 14.0+0.3a 12.540.2b | 11.5%0.2¢c 11.5+0.2¢
period
Post-Ovipesition | 4.0+0,1d 7.0x0.1a 6.0£0.1b 5.0£0.2¢ 4.0£0.1d
peried
F. longevity 19.5+0.5 28.0+0.5 21.5+0.5 20.5+0.5 18.5+0.7
bc a b b C
Total life cycle 40.5bc 42.0b 41.8b 49.0a 41.9¢c
Eggs No. / 52.5+1.3 57.5x0.8 65.0+0.7 55.0£1.2 57.5+0.8
Female d b a c b

Means with the same letter(s) within a row were not significantly different, H=hybrid and

F=female.

Table 4. Some biclogical aspects of 7. granarium reared on five maize varieties at 35+

2 °C and 75+ 5% R.H.

Biological aspects Varieties
Tri-H 322 | Tri-H 323 Tri-H 324 Argentina Okrani
Incubation period 3.520.2a | 3.5%0.2a 3.5+0.2a 3.5£0.2a 3.50+0.2a
Larval —pupa! stage | 18.5x0.3 | 21.0+0.8 18.5+£0.8 | 20.0+0.7a | 21.0+0.7
b a b b a
Pre-Oviposition 4,0£0.1 4.0+0.1 3.5+0.2 3.5£0.2 3.5+0.2
period a a a a a
Oviposition periocd | 12.0%0.6 | 11.5%0.7 12.5+0.7 12.0+0.6 12.5+0.7
ab b a ab a
Post-Qviposition 6.0+0.1a | 5.020.1ab 6.0+0.1a 4.0+0.1b 5.0+0.1ab
period
F. longevity 22.0+£0.9 | 20.5+£0.9a 22.0+0.9 19.5£0.9 21.0+0.9
a b a b b
Total life cycle 44.0a 45.0ab 44.0a 43.0b 45.6b
Eggs No.f female | 57.5£0.7a | 57.5+0.7a | 61.5x0.6a | 47.520.3b | 45.0£0.2b

Means with the same letter(s) within a row were not significantly different, H=hybrid and

F=female.
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