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ABSTRACT

Biology of the powder post beetles, Lyctus linearis Goeze (Lyctidea:
Coleoptera) was investigated under laboratory conditions. The female of beetles lay its
eggs in the pores on the wood surface. The insect undergoes had four annual
generations. The incubation period of 1%, 2™, 3 and 4" generations was 7.2, 6.8, 7.9
and 10.7 days, respectively. Rate of hatchability ranged between 66 % and 100 %.
The duration of the larval stage ranged between 28 and 103 days during four annual
generations. The pre- pupa, pupa, adult hardness and adult longevity durations were
averaged 1-5, 6-15, 1-5 and 11-29 days, respectively

INTRODUCTION

The species Lyctus linearis named by Goeze in 1777 is a member of
family lyctidae from the order Coleoptera. As all species, this family is a wood
boring beetle. Creffied (1996) stated that They may cause severe damage to
seasonal hard wood, wooden floors and furniture. Moussa (1977) mentioned
that it attack timber in building, furniture and stored timber Groden et
al.(1999) showed that it attacks especially the sapwood of the old cut tree.
Haggag (1991) mentioned that Lyctus impressus attacks citrus, guava,
mulberry and Egyptian willow trees. In (2000) Haggag and Batt added that
female beetle lays its eggs in pores on the surface of wood. The activity
period of beetles extended from the 2" week of February until the 4™ week of
October. Nour (1963 a&b), Helal (1986) and Batt (1989) surveyed Lyctus
africanus Lesne. From fig, mango, acacia, mulberry, sisso, Poinciana, willow,
peach, oak and sesbane trees as well as bamboo and cotton stalks.  During
the last few, years Lyctus linearis became important insect pest, therefore the
present study aimed to shed more light on its biology on wood royal-
poinciana

MATERIALS AND METHODS

To preparing pure culture of powder-post beetles, collected infested
samples of Poinciana wood with the insect from Shebeen El-Kanater
(Qalubia governorate) in January 2008. Infested branches were cut into
cutting about 20 cm.long and protected in jars covered with muslin under
laboratory conditions until adult emergence. Newly emerged beetles were
transferred to uninfested poinciana- royal wood cutting (10 cm long and 3 cm
diameter ) at a rate of 5 female and 5 male convicted into a new jar for
studying adult behavior,mating,feeding as well as larval , pupal duration and
adult longevity and fecundity. For studying oviposition activity, prepared
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artificial diet Helal (1977) which mean dough made from wheat flour, yeast
and water then air-dried, stained with carbol fuchsin to know pre-oviposition,
number of eggs per female, hatchability and number of eggs.

Larval stage:

Estimated as follows:

The larval duration = Generation period — (incubation period + pupation
period + pre-oviposition period)

Pupal stage:

To estimate the pupal duration. Ten full-grown larva were obtained from
infested cutting and kept in glass tubes to artificial diet till the adult
emergence
Adult stage:

Longevity of adult estimated by elapsed period between emergence
and death of adult.
Number of generations:

Number and duration of generations studied through one year
extending from April 2007 until March 2008.

RESULTS AND DISCUSSION

A) The egg stage

Eggs of L .linearis are cylindrical elongated with rounded ends in shape.
The eggs cannot visible because the female lays them deep within the pores
of the wood. A few eggs could be gathered from the powdery wood material
fallen from severely infested cutting (Figure 1).

The eggs of L .linearis in small cracks, crevices in the wood as well
as in the pores on the surface. Recent emergence holes are common site of
oviposition. The incubation period varied from generation to another, ranged
from 4 to 13 days. The highest incubation period was in 4" generation
ranged from 8 to 13 days with an average 10.7 + 0.6 days at temperature
15,8 °c and R.H. 54,3 % ,while lowest incubation period was in 2n generation
at temperature 29.5 °c and R.H.43.8 %. Statistical analysis showed highly
significant differences between the different generations (F.value = 6.2).
(Table1).

B) The larval stage:
1- General description:

The newly hated larva was transparent white in color. Young larva eats
a yolk like substance inside its egg before boring into the wood; the larva
gradually reduces infested timber to dust, leaving a thin veneer of sound
wood on the outside. The infested article then crumbles it eats through
sapwood and become the larva c-shaped, creamy —white color (Figure1).
2-Larval duration

The average duration of larval stage during the 1%, 2™ 3™ and
4thgeneration was 48.9, 35, 46.8 and 90.1 days respectively.
Statistical analysis showed highly significant between duration means of
larval stage in four generations (Table 1)

The newly hatched larva of powder post beetle L. linearis burrow in
internal surface layer during feeding on the sapwood, making straight
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galleries. The larval galleries are circular and gradually increase in size by
increasing larval growth. When the larva become full-grown and ready to
pupate, it making curved mine at the end of the larval gallery.

3-The Pre-pupa:

When the larva reaches the maturity, it constructs a pupal —
chamber, in which it transforms into pre-pupa. The length of pupal-cell is (3 —
3.5) mm and the width is (0, 9 — 1, 4) mm. The pre-pupa is fat-white in color.
(Figure 1). Duration of pre-pupa ranged between 1 and 5 days through the
four generation under laboratory conditions. The longest pre-pupa period
ranged 2-5 days with an average 3.2+0.3 days in 4" generation at mean
temperature 19.9°c and 51.23 R.H. The shortest duration of pre-pupa was
recorded during 2" generation at 32.6°c and 51, 01%R.H.

C- The Pupal stage:

Pupa of powder post beetles L..linearis. is execrate in type and fat-
white in color.( Fig:1). The female and male pupa are nearly similar in shape
and size. The duration of the pupal stage varied from 6 to 15 days through
four successive generations. The result showed that the longest duration
ranged from 10-15 day with an average of ( 12.00 + 0.53) days which was
recorded in 4™ generation at mean temperature 21.1°c 47.2 % R.H. The
shortest duration was 6-8 days with mean of 7.8 + 0.39 days , it was
recorded in 2™ generation at temperature 33.2 °c and 51.1% R.H

Statistical analysis showed significant differences between the pupal
duration during four tested generation under laboratory conditions ( F.value
=13.86) . Table (1) and Fig (1)

D- The adult stage:

The adult of L .linearis is reddish-brown in color while shape is
elongated and slightly flattened; The head is prominent and is not covered by
the pronotum. The antennae have 11 segments and the last two segments
are broadent into a terminal club. The elytra are striated with more rows of
small puncture marks between striations.(Fig-1). Before emergence, the
adult remained quiet in pupal-chamber for a period ranged between 1 to 5
days until the exoskeleton of the body become hard. The new adult chews its
way to the surface and emerges leaving behind a circular hole. The period
of the hardness differs from generation to another, it ranged from 1 to 5 days,
longest period of the hardness was recorded in 4™ generation (2-5) days with
an average 3.3 + 0.3 days at temp 21.5 °C and 424 % R.H. While,the
shortest period of the hardness was appeared in first generation (1-3) days
with an average 2.1 + 0.23 days at temperature 29.4 °c and 44.2% R.H.
Statistical analyses showed highly significant differences between periods
hardness during four generation under laboratory conditions. (Table: 1) and
(Fig: 1)

The mated female begins in search for suitable oviposition site. It tested
the wood surface to examine its susceptibility for infestation, then begin
laying eggs, oviposit: small cracks and crevices in the wood as well as in the
pores on the wood surface, recent emergence holls are common sites of
ovipostition. The longest longevity of adult male ranged from 18 days to25
days with a mean of 20.4 £ 0.7 days. The longevity of males was registered
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in the fourth generation while shortest longevity ranged from 11 days to 19
days with mean 15.0 + 0.8 days, it was appeared in the second generation,
Also the longest longevity of adult female ranged from 18 days to 29 days
with an average (21.7 + 0.76) days in the fourth generation, while the shortest
longevity ranged from 14 days to 26 days with an average 17.3 + 1.15 days
.(Table 2)  Statistical analysis showed significant differences between the
male longevities, so in the female longevity . Helal, (1980) stated that adult
longevity of L. africanus ranged from 2 days to 28 days.

1- pre-oviposition

The pre-oviposition period differed from generation to another, The
maximum period was ranged in the fourth generation (from 1 day to 4 days
with an average of (2.2 £ 0.29days) while the shortest period was occurred in
the second generation (from 0 days to 2 days) with mean 1.0 + 0.14 days.
The statistical analysis showed significant differences between the pre-
oviposition period through the four generations. (Table 2)

2) Oviposition period:

An Oviposion period was (6.7£0.60), (5.2+0.49), (6.2+0.44) and
(7.3+0.47) days in 1%, 2™ 3rd and 4™ generations, respectively. Statistical
analysis showed significant differences between the oviposition periods
through the four generation (F Value = 3.11). (Table: 2)

3) Post-oviposition period:

Post —oviposition period in 1% 2”d, 3% and 4™ generations was (9-13),
(9-13), (9-14) and (9-14) day respectively. Statistical analysis showed there
was no significant difference between the post-oviposition periods. (Table 2)
4) Number of laid eggs per female:

Results in Table (4) illustrated that the number of laid eggs per female
was varied during the four annual generations. The highest number of laid
eggs per female was recorded in the second generation ranged from 29 to 59
egg with an average of 42.5 + 3.31 egg. While, the lowest number of eggs in
fourth generation ranged from 18 to 38 egg with an average 25.3 + 2.33
eggs.(Table 1:4). Helal (1980) in Egypt, mentioned that average eggs per-
female was 32 eggs and laid singly or in groups. Statistical analysis showed
highly significant difference between mean number of eggs per female during
the four generations. (F. value: 8.12)

E-Number and duration of generation:

As shown in Table (3), the powder post beetle L.linearis had four annual
successive generations, The first generation extended from 1% week of April
to 2™ week of June, It recorded 10 weeks at temp 28.3°C & 42.3 %R.H, the
second generation was started from 2" week of June to 2™ week of August,
its duration was 8 weeks. The third generation took place between 2" week
of August and 4™ week of October for period of 10 weeks at 25°C & 53% R.H,
the fourth generation started from 4™ week of October to 2™ week of March
(18 weeks). The longest period of generation was obtained in the fourth
generation which recorded 18 weeks while shortest period generation was
achieved in the second generation (8 weeks).
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Nour (1963 b) mentioned that Lyctus africanus has two generations in
Egypt when reared on oak-wood while, Helal (1980) stated that, in Egypt
Lyctus africanus has five annual generations per year on the royal-Poinciana
wood.
F) Nature of damage and behavior:

The damages caused by two stages, adult and larva. The adult
caused exit-holes at surface wood as well as reducing the wood value.
The larval damage is caused by its feeding on sapwood making straight —
tunnels. The larval tunnels packed with powder dust. The exit-hole and larval
tunnels resulting losses of wood quality

Table (3): Number and duration of generations of L. linearis when reared
on royal-poinciana wood under laboratory conditions.

. . . Laboratory
Generation period Dur_atlon condition
Gen. in Temp
From To weeks co R.H%
1 [1" week of April 2" week of June 10 28.3 423
2 2" week of June 2" week of August 8 31.0 46.0
3 2" week of August 4" week of October 10 25.0 53.3
4 14" week of October 2" week of march 18 18.5 51.5

Table (4): Number of eggs per female and hatchability rate of L. linearis
Goeze during the four successive generations

No. of egg / female Rate of hatchability Labor_a!ory
Gen condition

Mean *S.E | Range | Mean*S.E | Range |Tempc®’| R.H%

1% 34.3+1.93 22-42 91.4+2.21 80-100 | 26.13 39.28

2 42.5+3.31 29-59 74.612.8 66-90 29.6 43.81

3™ 40.4+1.81 28-49 87.8+1.4 82-96 28.7 49.05

4" 25.3+2.33 18-38 84.8+1.04 80-90 15.8 53.3
F.value 8.12 49.1
L.S.D 7.6 3.4
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Fig(1) Stages of Lyctus linearis Goeze: Adult, egg, larva and pupa
REFERENCES

Batt, A.M. (1989): Biological, ecological and control studies on
some wood- borers in Egypt. Ph.D. Thesis, Fac. Agric. = Menoufia
Univ, Egypt, 33 pp.

Creffied, J.W. (1996) Wood destroying insects- wood borers and
termite, CSIRO Division of Foresty and Forest Products. 2nd
edn.44pp. Groden, E., Wallace, D.B., Casagrande, R.A,,
(1999). Powder post beetles University of
Rhode Island Fact Sheet Powder Post beetles

Haggag, S. M (1991) Ecological and biological studies on certain
coleopterous wood borers in Egypt. PhD Thesis, Fac. Agric., Al Azhar
Univ., Egypt, 199 pp.

107



El-Saeady, A. A. et al.

Haggag S.M. and Bat, A.M. (2000) Biological and ecological
studies on the Lyctid beetle Lyctus impressus Lom. (Lyctidae:
Coleoptera) on citrus trees in Egypt. J. Agric., Res., 78 (1), pp;79-89

Helal, H. (1980) Some biological information about the small post —powder
beetles.Lyctus africanus Lesne. In Egypt (Lyctidea: Col.) First
conference Plant Protection Research Institute.Dokki, Cairo, Egypt:
Vol-59 (1) pp. 176-178.

Helal, H. (1986) Wood-boring insect species and their host plants in Egypt,
Agric.Res. Rev., Egypt, 64 (1):21-49

Moussa, M.D.1977. Studies on wood-boring insects.Ph.D.Thesis, Fac. Agric.,
Alex. Univ., Egypt, 351pp

Nour, H (1963a) Classification of wood-boring as known to exist in Egypt,
UAR. (col.) Tech Bull., Min. Agric., Dokki, Giza, Egyp,35pp.

Nour, H. (1963b) Biological studies on Lyctus africanus Lesne (Lyctidea:
Coleoptera) Bull Soc. Ent. Egypt xi vii: 51-57.

JAAA"SR*JJY‘ okt ;m@;&;ﬁw Sl a

Sl e e Frand) ) ol ) =) *egamal) Cihlll L asal) ae*
dada (pea ol g

3_alall- ja ) daaly -Ae )3 A8 —cildl) 448 g A

4o )30 Gigaal) 38 e~ 8 5 & gay agast*

Lyctidae 4ble o= Lyctus linearis Goeze 4 3¥/piSd sludia uas
8yl iy o el G 5 g V) it 5 o Al 8 Hlall CLEAY) Aaial) agaee 4
S5 SNy ISV danl e IS a0 ¢ L Jla) Ay )l 8 pdall ¢ ulial) e (8 Lpaans
wd&&m\hmgﬂéw LA.\:\JLA\}:\MALGH\\AJ\'}AJ\' &1‘)&\}
Ol Gl At Cua gl 55 e o8 ol 53l e Lagg) o VY. A 5T A VY ey W) JuaY)
Yors YA G e B Jlall e IS (8 Bl shall b cagl yig %1 I Y e
b jrial a8 e alal (1)) 580 (0 = Vel el g ol jaad) Jole 5 5 < jaiul S ¢ Legy
YA L) G Le am gl 3 el 5 jial) L jaid )5 8l el Lagy (© 1)) caliaill 3 5
s

Gl assaly ol

b gaial) daala — 4o ) 3 A4 eﬁ.u{\;,:sgmdab/:_i
4o )30 Gigagl) 38 e A e g Ao

108



J. Plant Prot. and Path., Mansoura Univ., Vol. 4 (1), January, 2013

109



J. Plant Prot. and Path., Mansoura Univ., Vol. 4 (1): 101 - 108, 2013

Table (1): Annual duration of generations and duration of different stages of L. linearis which reared on Royal
Poinciana under laboratory conditions .

Duration (in days)

1* generation 2™ generation 3" generation 4" generation L
Stages F :
MeSaE * range Ti‘:pR.H% MeSaE * range TE::pR.H% ':;aé‘ rangeTi':pR.H% I:gaé\ range | Tamp | R.H% Value| g

Preovipsition| 1.2£0.20 | 0-2 |29.7|41.5|1.0£0.14| 0-2 |34.5|42.3(1.5+0.22| 0-2 | 34 |45.6| 2.2+0.29 0-2 17.9 | 59.6 |5.63 | 0.63
incubation |7.2+0.68| 4-11 |26.2| 40 |6.8+0.69| 4-11 |29.5|43.8|7.9+0.40|6-11|28.7 |49.1|10.7+0.60| 8-13 | 15.8 | 54.3 | 6.2 | 1.84
larva  48.9+£2.77| 38-63 | 26.1 | 37.6 [35.0+1.48| 28-43 | 30.2 | 44.9 | 46.8+2.5 [36-60| 24.9 [55.06| 90.1+2.7 | 81-108 | 16.8 | 54.11 |100.7|12.36
pupa 9.0£0.39| 7-11 |30.1|44.3|7.8£0.39| 6-8 |33.2|51.1[10.7+0.49/9-14|19.5|58.5| 12+0.53 | 10-15 | 21.1 | 47.2 [{13.86| 2.56

hardness |2.1+0.23| 1-3 |29.4|44.2(2.3+0.26| 1-4 |27.3|46.2|3.1+0.31| 2-5 |17.5]|58.5| 3.3#0.3 2-5 215 | 424 |4.44|1.44
Total  68.4+4.03| 50.-90 | 28.3 | 42.3 |52.9+2.68| 40-69 | 31 | 46 | 70+3.88 |52.92| 25 |53.3 [118.344.22(101-143| 18.5 | 51.5 |56.97| 19.4

Table (2): Oviposition period and Adult longevities of L .linearis Goeze which reared on royal poinciana under
laboratory condition

Duration
15" generation 2™ generation 3™ generation 4" generation L
longevity Temp28.4°c & 38.2 o ’
R.H. Temp 29éch & 435 | Tomp.28°c 850.8 RH |Temp. 15.7°c 855.80 R.H. Vall:u . g'

Mean +SE Range | Mean #S.E | Range | Meant S.E. Range. | Mean * S.E. | Range.
Female| Pre- 1.2+£0.20 0-2 1.0£0.14 0-2 1.520.22 0-2 2.240.29 1-4 5.63 0.63*
Ovi 6.7 +0.60 4-10 5.2+0.49 3-8 6.2+0.44 5-9 7.3+0.47 5-10 3.1 1.45**




J. Plant Prot. and Path., Mansoura Univ., Vol. 4 (1), January, 2013

PostTotal

10.8+£0.36 9-13 11.1£0.43 9-13 11.2£0.51 9-14 12.1£0.62 9-14 1.29 -
- 18.8 £0.85 14-23 17.3£1.15 14-26 18.9£0.57 17-23 21.7£0.76 18-29 4.64 2.47*
Male 17.3 £0.94 13-23 150+0.80 11-18 18.1£0.78 14-22 20.4£0.7 18-25 7.53 2.35"

*Significant at level of 0.05
**Significant at level of 0.01
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