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Abstract

The present investigation was carried out to study some
ecological aspects of the powder-post beetle L. africanus such as the
effect of initial sex ratio on infestation, response to colour effect, and
effect of light on adult beetle activity.

Increasing of males proportional to females, increased the female
progeny and vice versa. Females were more sensitive than males to
colour effect. Orange colour is the most effective on female activity
followed by green, white, red and blue. Darkness had strong effect on
the adult beetles, giving higher progeny and shorter duration.

INTRODUCTION

The post powder beetle Lyctus africanus Lesne is considered one of the most
serious borers attacking either raw or working wood all over the country.

Helal (1981 a, b) studied some biological aépects of L. africanus and its
biological behaviour.
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The present study was carried out to clarify the effect of initial sex ratio of
beetles on infestation. The investigation included the effect of colour response and
light on adult activity.

MATERIALS AND METHODS

The present study was conducted at the Plant Protection Research Institute,
Wood-Boring Dept., during 1989-1991.

In order to study the effect of sex ratio on initial infestation and progeny of
beetles, 19 ratios of males and females were tried comprizing one male to one, two,
three ..ten females and one female to one, two, three ...ten males. Ten replicates
were prepared for each ratio. Each replicate contained a piece of dry poinciana wood
(5 X 3 X 1cm) placed in a glass jar. Newly emerged beetles of L. africanus at the
specified ratio under laboratory conditions were released in each jar.

Daily inspections were carried out during each generation and the number of
emerged beetles from each replicate was counted and recorded. Progeny was
detected for each ratio in proportional to the number of exit holes on the wood
surface.

To study the effect of different colours on adult beetles, an artificial diet was
prepared according to Nour and Helal (1971). The diet was stained with blue
(methylene blue), green (green florescent), orange (orange florescent) and red
(Eosin). A diet without staining was used as an untreated control. As a facultative
choice, two pieces of diet stained with a colour were placed in a metallic container.
A Petri dish containing 1000 newly emerged adults was placed in the center of each
container and left for 36h. Pieces of diets were carefully transferred separately to
glass jars. The experiment was repeated ten times. Numbers of attracted beetles to
each colour were recorded, identified into males and females, then left to form the
next generation. At the end of each generation the number of emerged beetles from
each colour was recorded.
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To study the effect of light on the biological aspects of L. africanus beetles,
20 cuttings of seasoned Poinciana wood were prepared (5 X 3 X 2 ¢cm) and placed
separately in glass jars. Ten jars were painted with black color, while the last ten
jars were left normally. Ten males and ten females of newly emerged beetles were
released in each jar. Adult longevity, progeny, life cycle, and length of emergence
period were recorded.

RESULTS AND DISCUSSION
Effect of sex ratio at initial infestation on the progeny

‘Data presented in Table 1 show that at the sex ratio 1:1 the sex of the
emerged beetles (progeny) was almost the same. Increasing famale numbers to one
male only, the resulting progeny showed higher number of males than females. On
the other hand, the present data revealed that although the progeny increased in
num'ber, yet the number of progeny/female (fecundity) decreased.

In contrary, when one female was placed to any number of males, the
resulting progeny produced more females than males.

The total number of progeny and number of beetles/female had increased when
male ratio increased proportional to female. This showed that female needs to
copulate with more than one male to give a higher number of progeny (38.7
individuals/female).

The results also showed that the number of exit holes in the infested wood
was similar to the number of emerged beetles indicating that each exit hole was
produced by one emerged beetle.

Effect of colour on adult activity

Stained artificial diet with five different colours showed variable response of
adult beetles.
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Table 1. Infestation ratio of males to females of L. africanus beetles and number of
emerged progeny related to number of exit holes.

Initial Number of emerged beetles Number of
Infestation exit
Ratio Male Female Total Total/ holes.
Male :  Female female

1 - 1 12.0 170.6 22.6 22.6 22.6
1 : 2 15.9 13.4 29.3 14.6 29.3
1 i 3 24.0 19.9 43.9 14.6 43.9
1 ; 4 25.0 21.4 46.4 11.6 48.0
1 : 5 26.3 25.3 51.6 10.3 53.0
1 : 6 | 275 24.0 51.5 8.5 52.0
1 : 7 28.4 25.3 53.7 7.7 55.0
1 : 8 | 325 25.1 57.6 7.2 28.0
1 H 9 36.2 24.8 61.0 6.8 63.0°
1 = 10 36.1 25.3 61.4 6.1 63.0
2 g 1 14.1 15.0 29.1 29.1 29.0
3 % 1 14.2 15.4 29.6 29.6 30.0
4 ] 1 13.8 16.2 30.0 30.0 32.0
5 : 1 14.5 17.5 32.0 32.0 34.0
6 3 1 14.2 19.3 33.3 33.3 34.0
7 £ 1 13.9 22.1 36.0 36.0 36.0
8 2 1 13.7 24.5 38.2 38.2 39.0
9 : A 1 '3.;.8 24.9 38.7 38.7 39.0
10 = 1 14.1 25.1 38.2 38.2 39.0
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Table 2 shows‘ that the orange colour was the most favorable color selected
by the adult beetles, followed by green, red and blue. The choice of the insect was
expressed biologically by the number of the initially attracted beetles to its
favorable colour. Out of 5670 beetles released, 2901 were attracted to orange
colour (51%), 1615 beetles were attracted to green colour (28%), 995 to normal
diet (17%), 173 to red colour (3%) and 26 to blue colour (0.5%)

Data in Table 2 showed that colours affected mainly adult female behaviour
rather than males, for orange colour, 1903 females were attracted at a ratio of 1
male : 2 females followed by green colour (1:1.4), red and blue (1:0.5). The normal
colour represented the normal ratio 1:1.

Table 3 shows the number of emerged beetles from the infested coloured diet.

Orange colour produced 14350 beetles as a progeny representing 45% of the
total emerged beetles of the whole experiment. Green and normal diets produced
nearly the same number of emerged beetles (26 and 24%), followed by 1321 beetles
for red (4%) and 111 beetles for blue diet (0.4%). The produced sex ratio from the
different colours almost ranged between the normal ratio (1:0.9-1:1.1).

Effect of light and darkness on adult activity

Table 4 demonstrates the effect of light and darkness on adult activity and
behaviour of L. africanus beetles as detected by the following four biological
responses :

a. Adult longevity

Longevity of adult beetles exposed to light averaged 20.7 days (12-25 days)
for males and 17.3 days (12-25) for females. While in darkness, males longevity
averaged 9.4 days (5-15) and 9.2 days (7-16) for females.

b. Number of emerged beetles (progeny)

As shown in Table 4, the progeny beetles reared under darkness was larger in
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Table 4. Effect of light and darkness on L. africanus activity.

Y. EL SEBAY AND HODA. HELAL

Light condition
Replicate I A guit longevity Progeny Life cycle E":;ﬁ:&‘ce
Male Female Male Female | Ndays | indays
1 12 24 28 28 42 34
2 29 24 31 15 56 48
3 18 18 12 27 44 56
4 25 25 18 23 48 32
5 21 19 29 17 60 24
6 19 20 33 25 52 38
7 24 23 22 28 54 39
8 18 17 24 31 50 44
9 20 12 36 32 44 47
10 21 14 14 g l7g 48 50
Av. 20.7 17.3 24.7 24.3 49.8 41.2
ark condition
1 74 16 40 29 58 82
2 74 7 29 26 58 83
3 12 8 46 46 31 80
4 12 7 55 41 58 83
5 10 7 37 33 58 83
6 15 9 26 26 58 83
7 7 7 19 13 58 83
8 9 14 76 67 58 83
9 10 10 60 65 58 83
10 S 7 27 26 61 80
Av. 9.4 9.2 41.5 35.7 58.6 82.3
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number than that reared under light condition.

Under darkness, the number of emerged males averaged 41.5 individuals
(19-76) and females 35.7 (13-67), while under light condition, the progeny
averaged 24.7 males (12-36) and 24.3 for females (15-31).

Male production under darkness was slightly more than females, whereas the
ratio was normal under light condition (1:1).

c. Life cycle

The life cycle of beetles reared under light was shorter than those reared
under darkness. The average life cycle under light was 29.8 days (42-60 days)
while under darkness the average was 58.6 days (58-61 days).

d. Period length of adult emergence

Under light condition the period length of adult emergence extended to 41.2
days (24-56 days), while it almost doubled to 82.3 days (80-83 days) under
darkness.

Darkness was more suitable for L. africanus survival. This was expressed by
shorter longevity, higher number of beetles, longer life cycle and longer period of
adult emergence.

It could be concluded that wood painted with orange colour is more susceptible
to infestation by L. africanus , while wood painted with blue or red becomes less
susceptible. In all cases however, wood should not be kept under darkness.
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