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Abstract

Follow-up of biological activities of eucalyptus stem borer, Phora-
cantha semipunctata F. (Coleoptera:Cerambycidae) showed that pre-
oviposition, oviposition, post-oviposition and incubation periods recorded
2.25 (1-5) , 6.45 (2-12) , 5.05 (2-10) and 9.3 (6-13) days, respective-
ly. Durations of pre-pupa and pupa listed 9.5 (3-17) and 15.65 (12-19)
days, respectively. The number of pupal chambers and emerged beetles
/ mother female were 22.8 (8-38) chambers and 19 (7-32) beetles, re-
spectively. Adult hardness recorded 6.55 (4-9) days, the female lived
13.7 (4-25) days, while the male lived 11.25 (5-19) days. The female
laid 42.7(12-81) eggs, the percentage of egg death was 21.8 % (6.1-
37.5 %).

Field observations revealed that attack density represented by
number of egg batches varied from 4 to 11 batches per eucalyptus log
( 45- 110cm.long).The number of eggs / batch was 24.48 (6-68) eggs.
Hatching percentage (75.71%) differed from 50 % to 93.9 %. Larval
density(428.03 larvae /m?) resulted 68.36 % death in number of hatch-
ing larvae, 280 full grown larvae (135.42 pupal chamber /m? ) 24T
emerged beetles (104.95 adult /m? & 22.5 % death in pupae) and
75.48 % reduction in the broods. Three periods of emergence were ob-
served from stored infested logs during June 1999 to June 2000, the
first was after 18 weeks during 3rd week of October to 2nd week of No-
vember (21.06 % emergence), the second occurred after 30 weeks dur-
ing 3rd week of January to 3rd week of February (73.68% emergence)
and the third was noticed after 48 weeks during 1st week of June (5.26
% emergence).

The estimated damage of lost wood volume average 263.08cm®
/ maturity larva or pupal chamber and each one female can be destroyed
about 5998.22 cm® (average) from attacked wood by her brood.

INTRODUCTION

The eucalyptus stem borer, Phoracantha semipunctata F, is the commenest and
most economically important insect pest that invades freshly and recently cut eucalyp-
tus trees. Larvae bore in the cambium region under the bark making oval irrgular wind-

ing tunnels that are tightly packed with their frass (larval feeding layer). As larvae ap-
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proach maturity, each larva excavates a pupal chamber inside the wood (pupal layer) in
which it transforms into pupa and aduit afterward then emergence takes place. Due to
numerous interconnected tunnels, the bark becomes loose and easily detach. The most
damage of this pest is highly related to reduction in the wood yield of cut trees by lar-

val feeding and pupation of full-grown larvae.

In Egypt, many researchers ( Alfieri, 1976; Nour, 1963; El-Sebay, 1978; Batt,
1989; Okil, 1991; Haggag, 2000) reported that P. semipunctata infested eucalyptus
trees. However, Nour, 1963 and Moussa, 1977 listed poplar and Ficus nitida as host of

this insect.

The aim of the present work is to add some knowledge on the biological activi-
ties, new field contribution and precise information about the damage of attacked

wood by estimating the volume of lost wood caused by this pest.

MATERIALS AND METHODS

During the 1st half of June 1999, seven freshly eucalyptus pieces (logs) recently
infested by P. semipunctata were collected from wood piles, one week after felling,
that were accumulated and stored on the sides of agricultural roads at Enshas district,
Sharkyia Governorate. These pieces were transferred to PPRI, laboratory at Dokki, Giza
and continuous observations was carried out to estimate the number of egg batches,
number of eggs laid in each batch , hatching percentage and larval density. The logs
were kept in wire screen wooden cages for one year and the adults emergence and ac-
tivity periods were recorded. At the end of beetles emergence, the bark was removed
and the total number of pupal chambers and exit holes were counted to estimate the

percentage of adult emergence from pupae (adult availability).

Another infested cuttings were placed in wire screen cages (each, 60 x 60 x 90
cm.) and examined daily until the emergence of beetles. Twenty couples of emerged
beetles were confined in 20 cages provided with fresh eucalyptus cuttings (each
50cm.long and 15cm.diameter) to determine the ovipositional periods, number of eggs
laid, adult longevity and incubation period. Hatching larvae left to bred in attacked
cuttipgs and continuous observations were made until the emergence of beetles, the

bark was removed and the pupal chambers were counted. To estimate the duration of
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pre-pupa, pupa and adult hardness, 20 full grown larvae were extracted from their pu-
pal chambeérs and each onie was put in a Petri-dish. Daily inspection was made to ob-

serve the different-transformation and calculate the durations of different stages.

Determination of wood volume Tosses: Wood volume losses (devastated
wood) by P. semipunctata damages resulting from larval feeding and proceeding pupal

chambers were estimated according to the fbl!oWin‘g equation':
V=B-A

Where, V=volume of lost wood
B = size of wood pieces before infestation(length of wood pieces x its sectori-
al area) ‘
A = size of wood pieces after remove the consumed layer due 16 larval feeding
A and lost'wood by pupal chambers {depth of pupal chambers) = length of wood pieces x

remanent sectorial area.

The volume of destroyed wood of each pupal chamber = total volume of lost

wood + total number of pupal chambers.

- volume of destroyed wood ;
Percentage of lost wood volume = x100

Total volume of wood pieces

The volume. of destioyed wood of each mother female = number of pupal cham-

bers / female x volume of lost wood / pupal.ch'amber {maturity larva).

RESULTS AND DISCUSSION

A. Biological activities of eucalyptus stem borer, P. semipunctata:
Data in Table 1 show certain biclogical -activities of eucalyptus stem borer under mean
laboratory conditions.

a. Ovipositional periods: Under mean laboratory conditions of 30.8°C and 625
%. R.H., the pre-oviposition, oviposition and post-oviposition periods recorded 2.25 +
1.13 (range, 1-5) , 6.45.2.92 (range, 2-12) and 5.05 + 2.85 (range; 2-10) days, re-

spectively.
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Table 1. Certain biological activities of eucalyptus stem borer, P. semijpunctata under
mean laboratory conditions.

Duration (in days) Lab. cond.
Range Av. + S.E. |Temp.°C|R.H.%

Periods

Ovipostional periods

Pre-ovipostion 1-5 225 + 1.13 30.8 62.5
Ovipostion 2-12 | 6.45 + 2.92 30.8 62.5
Post-ovipostion 2-10 | 5.05 + 2.85 | 30.8 62.5

Incubation period 6-13 | 9.30 + 2.23 31.2 61.8

Pre-pupa 7-13 | 9.50 + 1.72 27.6 60.2
Pupa 12-19 115.65 + 2.10] 29.8 59.9
Adult hardness 4-9 6.55 + 1.53 31.6 62.4
Adult longevity
Female 4-25 113.70 73| 381.2 63.3

5.
4.36| 31.2 63.3
20.4 | 30.8 62.5

*
Male 5-19 [11.25 +
No.of eggs laid 12-81 | 42.7 +

/female
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Helal and El-Sebay (1980a) reported 2-4 days for the pre-oviposition period and
the female continued to lay eggs for 1 to 5 days with an average of 3.7 + 0.2 days,

whereas the post-oviposition period ranged 2 - 7 days with an average of 4 + 0.3 days.

The fertilized female laid 12-81eggs, with an average of 42.7 + 20.4 eggs. The
percentage of eggs death ranged between 6.1 to 37.5 % with an average of 21.8 %.

Chararas et al. (1971) and Helal and El-Sebay (1980a) recorded an average of

180 and 10-41eggs p'er female of P. semipunctata, respectively.

b. Incubation period: The incubation period of P. semipunctata eggs listed 6-13
days with a mean of 9.3 + 2.23 days under mean laboratory conditions of 31.2°C and
61.8 % R.H.

El-Sebay 1978 found that incubation period was influenced by temperature as
the shortest period was 4.3 days at 35°C (with 97.6% hatchability), while the longest
was 8.9 days at 20°C (with 80% hatchability). Powell 1982 mentioned that the incuba-

tion period of P. semipunctata éggs in the insectary was 9-14 days.

c. Adult longevity: The adult stand stilled for hardness for 4-9 days with an aver-
age period about 6.55 + 1.53 days, under mean laboratory conditions of 31.6°C and
62.4 % R.H.

The female beetle lived 4 - 25 days with an average of 13.7 + 5.73 days, while
the male beetle lived 5 - 19 days with an average of 11.25 + 4.36 days under mean la-
boratory conditions of 31.3°C and 63.3 % R.H.

Helal and El-Sebay (1980a) mentioned that the longevity of mated female of P,
semipunctata ranged 3-14 days (average, 8.9 + 0.2days), while that of unmated ones
lived 3-12 days (average ,6.2 + 0.2days), whereas mated males lived 1-13 days (aver-

age 7.1days)and unmated ones lived 2-12 days (average, 7.7 days).

d. Pupal duration: The pre-pupa lasted 3-17days with an average duration of 9.5
+ 1.72days, under mean laboratory conditions of 27.6°C and 60.2 % R.H.

Under mean laboratory conditions of 29.8°C and 59.9 % R.H., the pupa elapsed
12 -19 days with an average duration of 15.65 + 2.10 days.
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El-Sebay (1978) found that the temperature negatively affected the pupal duration as
the longest period was 51days at 20°Cand the shortest was 10.4 days at 35°C

e. Number of pupal chambers and emerged beetles/female: The aver-
age number of pupal chambers/mother female recorded 22.8 + 10.1 chambers
(ranged, 8 - 38 chambers), while the average number of emerged beetles was 19 + 8.3

beetles/female (ranged 7 - 32 beetles).

B. Field observations on attack density, laid eggs, hatchability, lar-
val density and adult availability: Tables 2 and 3 showed the following infor-

mations which were obtained from infested eucalyptus logs collected from the field
during June 1999: ’

a. Density of attack and eggs laid : Daily field observation revealed that the
attack of beetles and oviopostion occurred nightly on the newly cut logs during June
for about 30 days. Powell 1982 indicated that eggs were not found beyond day 42.
This is a little longer than period of the 2-3 weeks recorded in Zambia (Loyttyniemi,
1975; Langstrom, 1976), but considerably shorter than the three months recorded

during winter in Israel (Bytinski-Salz and Neumark, 1952).

Density of attack is represented by the number of egg batches laid by the fe-
male on fresh eucalyptus logs and accumulated in nature during June 1999 (average
Temp.29.6°C and 59% R.H.). The number of egg batches varied from 4 to 11 batches
on different logs (about 45-110 cm.long). The total number of eggs laid in 48 batches
reached 1169 eggs and the number of deposited eggs/batch ranged between 6 and
68 eggs (average, 24.48 + 4.5 eggs/batch). The eggs density on exposed area of col-

lected logs was 565.4 eggs/m?.

The total number of hatching eggs recorded 885 eggs (range, 61-262 eggs/log)
showing hatching percentage of 75.71% ( range, 50 - 93.9 %.).

b. larval density and adult availability: Total number of hatching eggs in
each eucalyptus log is an indicator to larval density of each on cm. long of infested
wood. The larval crowd led to intensity competition (on food and space) and high per-
centage of larval death. The larvae reached full grown construct pupal chambers and

the exit holes occurred after adult emergence .
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Data showed that the total number of hatching eggs was 885 eggs on
20675.92 cm? (440 cm long)of eucalyptus logs with 0.0428 larvae of each cm?
(428.03 larvae /m? range 244.79 -631.54 larvae/m?). Larvae reached full grown (pu-
pal chamber) were 280 larvae (range, 10 — 61 chambers / log) meaning 68.36 % larval
death (range,16.39 —85.29 %). The density of pupal chambers recorded 135.42/m?
(68.22-233.77 pupal chambers/m?2). The total number of emerged adults (exit holes)
were 217 adults (range, 8-45 exit holes for log) showed 22.5 (range, 10.53-39.34)%
pupal death. The total percentage of adult emergence recorded 77.5 (range, 60.66-
89.4) %.The mean density of emerging adults was 104.95beetles /m? and indicated a

reduction in the broods by 75.48 (range, 39.34-88.24) %.

No. of hatching larvae — No.of emerged beetles
= ( x 100)
No.of hatching larvae

Statistical analysis (Fisher 1950) clearly reveal that highly significant positive
correlation (r = 0.97) was found between larval density/m? and the number of dead
larvae, also positive significant correlation (r=0.72) showed between egg density/m?
and number of eggs which fail to hatch. On the other hand, there was insignificant cor-
relation (r = 0.48) between pupal chamber density and number of pupae that fail to

complete metamorphosis.

C. Broods and emergence of beetles from stored infested eucalyp-
tus logs during one year: Date in Table 4 showed that the emergence of bee-

tles from infested eucalyptus logs which were stored for one year beginning June 1999
took place on 3 periods, the first emergence detected after18 weeks (short brood)
during the 3rd week of October to 2nd week of November (mean Temp 22.3°C and
61.1% R.H.) at 21.06 % emergence, the second observed after 30 weeks ( middie
brood) during the period from the 3rd week of January to the 3rd week of February
(meanTemp17.55°C and 63.5% R.H.) at 73.68 % emergence, while the third emer-
gence was noticed after 48 weeks (long brood) during the 1st week of June (mean
Temp 29.04°C and 55.6% R.H.) at 5.26 % emergence .

Helal and EI-Sebay (1980b) reported that P. semipunctata has two adult broods.
The frist started from the 1st week of April to the 4th week of March and continued up
to the end of June. The second began the 3rd week of August and continued until the
2nd half of December.



613

BATT A.M. AND S.M. HAGGAG

9'G6S $0°6¢ % 92'S 000z°unr jo deam isi 8Y Pyl
0002 ‘ged JO Xeam pig

S'€9 GG'Lt % 89°€L 0} 0¢
000¢ ‘"uer jo Yeem pig puooes
6661 °AON JO oam pug

o}
L'L9 £'22 % 90°}¢ 66617100 10 doam pig 8} 18414
(%) ‘HY Oodwa | oousbiawe T —— 90UsblaWe e1ojaq
(ueaw) "puo) ‘qe’ jo abejusdled syeem Jo JequinN | pooug

6661 aunp Bujuuibeq ek auo Bupnp sabo| snidAjeone pajsejul palols WoJj seflesq glejoundiwes ‘4 jo eousblows pue spooig " ojqel

. §'2e 9€°89 62°Y2 $6°'70L erigel £0°82Y 6£°999 _Mwwmo
- vE 6€ 2L9L FELE 6168 v0 Ly} ¥ 1€9 827008 2
- Sy /2 6€°9} v2'82 658V 18702 16'v¥2 SELVE 9
: 02 6268 Sv'9€ 85 vS 2289 L 96'62. S
. 199} SSeh 1S0¥ EE LL'€€T €6 90% 86°€89 v
. 1991 118 6581 609 80°€L 69°98€ 66 V.v B
- €50t 2e VL SYEl z ozt vEVEL gz'€es SS¥09 3
- 62V 7'99 /812 82798 V2 10} LE0LE 89°G8€ b
synpy aednd aeAle| sbbe sjnpe eednd aeAleT sbba "ou
(%) reeq JW/ Ausueq 6o

ejepoundiues “d jo sobels Jualeyp jo ebejusdiad yieep pue uyAlsueq ‘g ejqeL



614 FIELD OBSERVATIONS ON EUCALYPTUS STEM BORER,
PHORACANTHA SEMIPUNCTATA F.

In Zambia Loyttyniemi (1983) mentioned that beetles of P. semipunctata were
active and laid eggs all the year round. Flight and emergence occurred even during the
cold season and chilling nights. The peak flight and attacking intensity were in the

warm season ( late July to September), the second peak was in November.

D. Determination of lost wood volume by eucalyptus stem borer,
P. semipunctata: Data representing in Table 5 showed the volume of destroyed

wood of infested logs by P. semipunctata . When total volume of wood pieces before
infestation was 83958.87 cm®, the remanent volume of wood after infestation reached
10296.4 cm®, so the volume of lost wood recorded 73662.47 cm® representing 87.74
% size of intact logs, this devastated wood referred to larval feeding layer which re-
corded 20221.49 cm® (the range of feeding layer thick 0.3 to 1.14 cm, with an aver-
age of 0.99 + 0.28cm) and pupal layer that recorded 53440.98 c¢cm® ( the range of
depth of pupal chamber 3.2 to 6.7 cm, with an average of 4.63cm).

Lost wood by brood of P. semipunctata was made by 280 maturity larvae (num-
ber of pupal chambers), it means that the total volume of lost wood recorded 263.08

cm?® /maturity larva (/pupal chamber).

Pre-mentioned study on the biology indicated that the average number of matur-
ity larvae or pupal chambers resulted from the breeding hatching larvae of one female
was 22.8 maturity larvae (range 8-38 pupal chamber), this result give conclusion that
each one female can be destroyed about 5998.22 cm® (range 2104.64-9997.04 cm?)

from attacked wood by her brood.
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