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ABSTRACT

Ecological studies on the shot-hole borer, Stephanoderes
vulgaris (Col., Scolytidae) were performed in fig orchards at
Alexandria, Egypt, during 1997 and 1998. Results showed that older
trees were the most infested, the apical branches harboured the highest
number of beetles and no preferred cardinal direction (site) for this
insect in the orchard. The adult beetles continued to emerge all the
year round. In 1997 and 1998, the maximum mean number of beetles
emergence ranged between 201.2-230.3 / cut of fig branch during the
period from the 5% — 19% of Aug. (28.6 - 28.8°C and 70-72% R.H.);
while the minimum was 10.2-12.2 / cut of fig branch during the
period from the 6% of Jan.- the 4% of Feb. (11.7-13.3°C and 62-67%
R.H.). Five peaks of adult beetles emergence were reached during the
2" or the 3 week of March, the last week of Apr. or the 2" week of
May, the 3" week of Jun. or the 1+ week of Jul,, the 1¥ or the 3™ week
of Aug. and the 2" week of Oct. Beetle emergence was significantly

affected by the combined effect of day-maximum temp., day-
minimum temp. and daily-mean relative humidity.
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1. INTRODUCTION

T'he bark beetles are the most destructive economic borers on
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numerous fruit and wood trees in many countries. In Egypt, fig trees
are infested with two main bark beetles, Hypoborus ficus and
Stephanoderes vulgaris (Col., Scolytidae), causing severe damage of
the infested branches and stems. Hammad and El-Sherif (1963)
recorded S. vulgaris on fig trees in the north coastal region of
Alexandria. The main biological aspects of this insect were
investigated by Shehata (1999). On the other hand, Kinawy (1981), in
Egypt, indicated that adults of Hypoborus ficus started to appear in fig
orchards from the 2" half of February and continued till the end of
December, showing four peaks during this period.

The present ecological study on S. vulgaris was planned to
contribute to the basic information on the population fluctuations,
sites of infestation and effect of hygrothermic weather factors on the
rate of adult beetles emergence in fig orchards at Alexandria region.

2. MATERIALS AND METHODS

Ecological investigations on S. vulgaris were executed in fig
orchards at Abo-Talat, Alexandria, during the two successive years
from the 1¥ week of January 1997 to late December 1998.

2.1. Effect of age, site and part of the tree on the infestation level

On January 1997, three fig orchards of about 3-5, 7-11 and 17-
20 year old were selected to study the effect of age of fig trees on their
susceptibility to infestation with S. vulgaris. Percentages of infested
trees were based on 200 randomly selected trees in each orchard.

The fig orchard of 17-20 years old was divided into 4 areas
according to the cardinal directions (north, south, east and west), each
area occupied with 100 random trees. Percentages of infested trees
were determined in each direction.

Out of 100 randomly infested trees of the same orchard were
choosen to measure the level of infestation on each of the trunk. the
main branches and the apical branches.

On January 1998. the same design was repeated on other trees
in the same previous selected orchards to prove the results.
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2.2. Fluctuations of adult beetles population

Starting from early January 1997 to late December 1998,
weekly random samples of 40 cuttings of infested fig branches (15 cm
long and 1.3 c¢cm in diameter) were cut out from twenty heavily
infested fig trees (17 year old). The cuttings were kept in adequate
glass  jars coverd with cloth (4cuttings/ljar) and taken to the
laboratory. Jars were inspected weekly to assess the numbers of adult
beetles outside and / or inside fig cuttings. After each count, fig
cuttings were removed from all jars and replaced by others.

The previous experimental technique was used to determine the
peaks of adult beetles emergence and the effect of day-maximum
temperature  day-minimum temperature and daily-mean relative
humidity on the rate of adults emergence under field conditions.

“C-multipliers formula™ described by Fisher (1950) was used
to explain the relationship between the effect of hygrothermic weather
factors and the rate of adults emergence. “F” test (Snedecor and
Cochran, 1961) was calculated to check the relation between the
infestation level and each of the age, the site and the infested part of
trees.

3. RESULTS AND DISCUSSION

3.1. Effect of age, site and part of the tree on the infestation level

Data presented in Table (1)show the relation between age,
site. and part of fig tree and percentage of S. vulgaris infestation in
1997 and 1998.

Results indicate that the percentage of infested trees fluctuated
between 2 to 51% according to the age of fig trees. Trees of 3-5, 7-11
and 17-20 years old were infested by 2-3%, 10-14% and 43-51%,
respectively. These differences were found to be highly significant.

Estimation of the infestation level at the different cardinal
directions of the inspected area revealed no significant effect of this
factor on the degree of infestation. The degrees of infestation were 27
- 43%. 30-39%. 38 - 45% and 35-37% at the north, south, east and
west directions, respectively.
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Also, the susceptability to infestation varied in the different
wooden parts of the tree [stem (s). main branches (mb) and apical
branches (ab)] . Semi-dry and / or dry wooden parts only were
infested. Apical branches were the most susceptible ( 25-31% of
infested trees ), followed by the main branches (7-9% of infested
trees) then the stem (1-2% of infested trees). Calculation of infestation
in different combinations of the tree parts showed that 13-19%, 3-5%,
3-4% and 37-41% of trees were infested in the combination parts of
(s + mb + ab); (s + mb); (s + ab) and (mb + ab), respectively.

Statistical analysis revealed significant effect of this factor on
the infestation rate.

3.2. Fluctuations of adult beetles population

The fluctuations of S. vulgaris adult beetle population on fig
trees were weekly counted under the field conditions throughout the
two successive years 1997 and 1998.

Table (1) and Fig. (1)show that the adult beetle emergence
fluctuated all the year round. )

Numbers of emerged beetles were divided into 4 levels
representing low level (less than 50 beetles), moderate level (50-99
beetles), high level (100-150 beetles) and abundant level (more than
150 beetles).

Accordingly, in 1997, the low population ( 10.2-41.5 beetles )
was recorded 11 weeks (at 11.5-26.2°C and 58.0-75.0% R.H.) during
21/1-25/2, 20/5, 8-15/7 and 16-23/12. The moderate level (51.7-96.5
beetles) was recorded 19 weeks (at 13.8-26.8°C and 57.0-74.0% R.H.)
during 7-14/1, 4/3, 8-29/4, 27/5-10/6, 22/7-5/8, 16/9-7/10 and 18/11-
9/12. The high level (102.7-140.7 beetles) was recorded 11 weeks (at
13.8-26.4°C and 63.0-71.0% R.H.) during 11-25/3, 17-24/5, 12/8, 2-
9/9 and 28/10 - 11/11. The abundant level (150.3-201.2 beetles) was
recorded 7 weeks (at 19.8-28.6°C and 65.0-73.0% R.H.) during 6-
13/5, 177, 19-26/8 and 14-21/9.

However, in 1997, five peaks were recorded on the 3 week of
Mar. (132.2 beetles) at 13.8°C and 66% R.H., the 2" week of May
(160.5 beetles) at 20.9°C and 65% R.H., the 1 week of Jul. (150.3
beetles) at 25.2°C and 73% R.H., the 37 week of Aug. (201.2 beetles)
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Table (1): Effect of age, site and part of fig tree on the infestation level.

Year Percent of infested trees F P L.S.D.
Age of tree / years
3-5 7-11 17-20 0.05 |0.01
1997 2 14 43 36.12 | 0.01 | 0.08 |0.12
1998 3 10 51 56.94 | 0.01 | 0.08 |0.11
Mean 2.5 12.0 47.0
Site of tree at the cardinal directions of the orchard
North South East West
1997 43 39 45 37 0.474 -— S -
1998 27 30 38 35 0835 | — | — |-
Mean 350 345 41.5 36.0
Wooden part of tree
S+Mb+Ab| S+Mb S+Ab |Mb+Ab| S Mb Ab
1997 13 5 3 37 2 9 31 21.20 | 0.01 | 0.08 [0.12
1998 19 3 4 41 1 7 25 1696 | 0.01 | 0.07 |0.10
Mean 16.0 4.0 35 39.0 1.5 8.0 28.0
Table (2): Weekly mean numbers of stephanoderes vulgaris adult beetles
merged from ﬁg. trees corresponding with means of temperature
and relative humidity at Alexandria district in 1997 and 1998.
1997 1998
Date Mean no. of Means of weather factors Date Mean Means of weather factors
adult beetles / no. of
cut of fig adult
branch beetles
/ cut of
fig
branch
Temp.. °C R Temp., °C R.H.
Max. Mean Min % Max. Mean Min. %
7-1 840 206 145 83 60 6-1 122 18.7 133 79 67
14-1 68 4 213 15.3 93 57 13-1 152 16.6 12.5 84 63
21-1 415 177 129 8.0 63 20-1 26.4 17.1 12.6 8.1 66
28-1 32K 180 132 g4 60 27-1 313 17.2 12.5 79 57
4-2 10.2 159 11.7 74 62 3-2 60.7 17.1 124 7.6 58
11-2 231 15.2 1S 17 58 10-2 s4.5 20.1 14.7 93 57
18-2 214 191 134 7.7 60 17-2 738 18.6 14.0 93 60
25-2 287 159 18 76 sg | 242 1121 17.0 13.1 9.1 58
4-3 G4 0 193 138 83 6l 33 1503 19.4 147 10.0 54
11-3 1050 193 142 9.0 o8 10-3 171.6 207 158 10.9 63
18-3 132.2 184 138 91 66 17-3 1427 214 164 1.3 59
25-3 1142 189 144 99 63 24-3 953 18.3 14.1 99 62
84 713 206 156 10 6 70 74 85.2 207 15.7 106 63
154 53.5 20.6 156 10.6 66 144 63.0 231 19.1 15.1 67
224 87.0 263 193 123 68 214 74.1 246 20.7 16.7 65
204 91¢ | 250 19.0 12.9 66 | 284 | 1729 | 296 229 16 1 61
6-5 157.8 | 247 1y 8 149 66 5-5 148 5 304 239 174 62
13-5 160.5 27 209 145 65 12-3 102 3 24 3 208 17.3 [iX]
20-5 LR 27 210 147 69 19-5 1234 266 224 181 63
275 517 | 219 26 173 68 | 26-5 822 | 267 24 181 | 69
36 732 263 220 17.7 70 2-6 86.3 26.4 23.6 20.7 66
10-6 70.1 281 232 18.3 67 96 97.1 26.4 227 18.9 67
17-6 1057 289 241 193 71 16-6 169.0 306 258 21.0 70
246 1238 30.6 258 | 209 70 J236 | 1582 | 276 241|206 | 69
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Fig.1 : (A) : Fluctuation in population of S. vulgaris beetles in fig orchards, Alexandria,during
1997 and 1998. )
(B) : Corresponding changes in means of temperature and relativé humidity in 1997.
(C) : Corresponding changes in means of temperature and relative humidity in 1998.
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at 28.6°C and 70% R.H. and the 27 week of Oct. (168.1 beetles) at
23.7°C and 69% R _H.

In 1998, the low population (12.2-41.0 beetles) was recorded 6
weeks (at 12.5-14.0°C and 57.0-67.0% R.H.) during 6-27/1 and 15-
22/12. The moderate population (54.5-97.1 beetles) was recorded 16
weeks (at 12.4-25.7°C and 57.0-76.0% R.H.) during 3-17/2, 26/5 -
9/6, 28/7, 22/9 and 17/11-8/12. The high population ( 100.2-148.5
beetles ) was recorded 17 weeks (at 13.1-28.6°C and 58.0-76.0%
R.H.) during 24/2, 5-26/5, 7-21/7, 11/8-15/9 and 20/10-10/11. The
abundant population (150.3-230.3 beetles) was recorded 9 weeks (at
14.7-28.8°C and 54.0-72.0% R.H.) during 3-10/3, 28/4, 16-23/6. 4/8
and 6-13/10.

Five peaks in 1998 were also noticed during the 27 week of
Mar. (171.6 beetles) at 15.8°C and 63% R.H., the last week of April
(172.9 beetles) at 22.9°C and 61% R.H., the 3" week of Jun. (169.0

beetles) at 25.8°C and 70% R.H., the 1% week of Aug. (230.3 beetles)
at 28.8°C and 72% R.H. and the 27 week of Oct. (185.0 beetles) at
25.2°C and 70% R.H.

3.3Effect of weather factors on the population level of S. vulgaris

The simple correlation ( r ), simple regression (b ) and partial
regression (P. reg.) coefficients as well as the percentage of explained
variance ( E.V.) for the relationship between the means of the weekly
counts of beetles and day-maximum temperature (DMxT). day-
minimum temperature ( DMnT ) and daily-mean relative humidity (
DMRH ) with probability levels are shown in Table (3).

3.3.1. Effect of day-maximum temperature (DMxT)

The direct effect of DMXT on the population of adult beetles
was positive and highly significant in both years of study (r. 0.67-
0.74). Simple regression coefficients revealed that an increase of 1°C
in DMXT increased the number of beetles by 4.9-5.8 /cut of fig
branch during 1997-1998. The real effect (P. reg.) of DMxT on the
adult population was insignificant in both 1997 and 1998,
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Table (3): Simple correlation (r), simple regression (b), partial
regre-ssion (P. reg.), analysis of variance (F) and
percentage of explained variance (E.V.) for the
relationship between day-maximum temperature
(DMxT), day-minimum tempe- rature (DMnT) and
daily-mean relative humidity (DMRH) and number of
S. vulgaris beetles emerged from fig trees in
Alexandria, during 1997 and 1998.

Years | Weather r b P. reg. F E.V.
factor ’ %

DMxT | 0.67306** | 4.88235 | +10.9636 4.340* 49.1
1997 DMnT | 0.62075* 3.93600 [ —4.3995
DMRH | 0.48614 3.12410 | - 1.5901

DMxT | 0.73949** | 583458 | + 8.6235 13.860** | 75.5
1998 DMnT | 0.67004** | 462800 | +2.9419
DMRH | 0.36632 291975 [ -17.3692

3.3.2. Effect of day-minimum temperature (DMnT) :

In 1997 and 1998, the direct effect of DMnT on the rate of adult
beetles emergence was positive and significant (r, 0.62 or 0.67).
Simple regression values indicated that an increase of 1°C in DMnT
increased the population of beetles by 3.9 in 1997 and 4.6 in 1998
per cut of fig branch. The values of P. reg. of DMnT showed
insignificant effect on the adult population during both years.

3.3.3. Effect of daily-mean relative humidity (DMRH) :

The direct effect of DMRH on the number of emerged beetles
was positive and insignificant (r, 0.37-0.49) in both years of 1997 and
1998. Simple regression coefficients revealed that an increase of 1%
R.H. raised the population of beetles by 2.9-3.1 during the years of
investigation. In both years, the P. reg. values .of DMRH showed
insignificant effect on the rate of adult emergence.

3.3.4. The combined effect of DMxT, DMnT and DMRH
Computation of the variance analysis (F) for the combined
effect of the three weather factors (DMxT, DMnT and DMRH) on
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the rate of adult beetles emergence was significant and  or highly
significant during the two years of 1997 and 1998.

From the percentage of explained variance (E.V.). it 1s clear
that the combind effect of the three tested weather factors on the rate
of adults emergence ranged between 49.1-75.5% in 1997-1998.

CONCLUSIONS

The following general conclusions can be drawn from the
results of the present study:

Adults emergence of S. vulgaris occurred all the year around
and fluctuated according to the time of the year. Low population
levels of beetles emergence were mostly noticed in winter and the
abundant levels were recorded during spring and summer. Adult
peaks were repeated five times annually under different range of
temperatures. Population levels of beetles depended mainly on the
combined effect of day-maximum temperature, day-minimum
temperature and daily-mean relative humidity rather than the effect of
each factor separately. Older trees and their apical branches were
most sensitive to infestation with shot-hole borers of fig trees, these
findings are in agreement with the observations of Kinawy (1981) and
Shehata (1999) in Egypt.

The information contained in this paper could be of great help
in developing efficient programs against this pest.
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