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ABSTRAC'T

lrcological studies on the shot-hole borer, Stephanoderes
vttlgtv'is (Col., Scolyidae) \'ere perfbrmed in fig orchards at
,\ ie randria. Egypt, during I 997 and 1998. Results showed that older
trecs were the most infested. the apical branches harboured the highest
nurnber of beetles and no preferred cardinal direction (site) for this
insect in the orchard. fhe adult beetles continued to emerge all the
lear round. In 1997 and 1998, the maximum mean number of beetles
r'nrergience ranged between 201 .2-230.3 / cut of fig branch during the
period tionr the 5'h lgrh of Aug. (28.6 - 28.8"C and 70-72%o R.Ft.);

while the minimum was 10.2-12.2 / cut of fig branch during the
period liorn the 6'h of Jan.- the 4n of F'eb. (l1.7-13.3"C and62-670/o

R.ll.). Frre peaks of adult beetles emergence were reached during the
l'u/ trr the 3'd week of March, the last week of Apr. or the 2d w6ek of
Mar. the J'd week of Jun. or the I'I week of Jul., ttp 1,t orthe 3dweek
of Aug, and the 2''i week of Oct. Beetle emergence was significantly
alfected by the combined effect of day-maximum temp., day-
nrrnimunr temp, and dailr-mean relatire humidiry-.

Ke_t x'rtrds: t1olt,gl /ig trees, Stephanoderes vulagaris

1. TNTRODUCTION

I he hark beetles are the most destructive economic borers on
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numerous fruit and wood fiees in many countries. [n Erypt, fig trees

axe infested with two main bark beetles, Hypoborus y'cra and

Steplwroderes vulgris (Co*., Scolytidee), causing severe damage of
the infested branches and sterns. Hammad and El-Sherif (1963)
recorded ,S. vulgafis on fig treos in the north coastal region of
Alexan&ia. The main biological espects of this insect were
iavestigated by Shehata ( 1999). On the other hand, Kinawy ( I 98 I ), in
Egft, indicated that adults of Hypoborulcus stqrted to appar in fig
orctards ffom tho 2d half of February and continued till the end of
kember, showing four peaks during this period.

The prasent *ological study on S. vulgaris was planned to
consih& b the basic information ol the population fluctuations,
ctffi of infestation and effect of hygrothermic weather factors on the

rre of adult bdles emergence in fig orchards at Alexandria region.

2. MATERIALS AI\ID METHODS

Ecological investigations on S. vulgaris were executed in fig
@chards st Abo-Talat, Alexandriq during the two successive years

ftom thc l* week of January 1997 to late December 1998.

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

On January 1997, three fig orchards ofabout 3-5, 7-l I and 17-

20 year old were selected to study the effect of age of fig trees on their
suscepibility to infesbtion with S.vulgark. Percentagesof infested

tre€s were based on 200 randomly selected trees in each orchard.

The fig orchard af 17-20 years old was divided into 4 areas

according to the cardinal directions (north, south, bast and west), each

area occupied with 100 random trees. Percentagesof infestedtrees

were dstermined in each direction.
Out of 100 randomly infested trees of the same orchard were

choosen to measure the levelof infestation on each of the trunk' the

main branches and the apical branches.

On January 1998, the same desigrr 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 ( I 5 cm
long and 1.3 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 coirditions.

"C+nultipliers 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, 196l) was calculated to check the rc'lation between the
infestation level and each of the age, the site and the infested part of
trees.

3. RISULTS AND DISCUSSION

3.1. Effect ofage. site and part ofthe tree on the infestation rever
Data presented in Table ( I) show the relation between age.

site and part of fig tree and percentage of s vulguris infestation in
1997 and 1998

Results indicare that the percentage of infested trees fluctuated
ber*een I to 519.0 acc.rding to the age of fig trees. Trees of 3-5, 7-l I
and i7-20 rears old were infested by Z-3%, 10-14%and43-5loh,
rc\pe cii\ elr T hese dilferences $,ere found to be highly sigrrificant.

F:tinrarion of the infestation level at the different cardinal
drrcctrt rrs ol the inspected area revealed no signilicant effect of this
factor ()n the degree .f inf-estatio*. The degrees of infestation were 27, J i j I ()-.19o.o. 18 ,1,i9,6 and I5-l7% at the north, south. east and
\r f rt 111 1gg11,)n\. re\pecll\ CI\



tll

AIstl. the >trsecPtabilitr to intbrtatitrrt r arictl ilr tl)e rlilterent
wooden parts ot' thc tree lstenr 1sy, nrain brarrclres (mb) and apical
hranches (ab)l Serrri-dn and or drr. .,r.oden parts rrrrlr vrere
infested. Apical bra.ches wcre ttlc ,,,,.,r1 ,ur".prihie ( ,r_ j ii, o rrl.intbsted trees ), fbllorved by thc rrairr rrranches (7-99ir or'ini'este(r
trees)-then the stem (l-2% ol'infested trees). calculation 

'f inf'estation
in different combinations of the trcc parts showed that l3- lgo/0, .j--i,,,0.
3-4o/o and37'41% of trees were infestetr in the c.mhinatiorr parts of
(s + mb + ab); (s + mb);(s + ab) and (mb + ab). respectivelv.

Statistical analvsis reveared significant effecr oi'thls tacror on
the infestation rate.

3.2. Fluctuations of adult beetles population
The fluctuations of s. vulgaris adult beetre population o, tig

trees were weekly counted under the field conditions ihroughout the
two successive years 1997 and I99g.

_ Table (l) and Fig. (l) show,thar the adult beetle emergence
fluctuated all the year round.

Numbers of emerged beetles were divided into 4 levels
representing low level (ress than 50 beetres), moderare rever (50-99
beetles), high level ( I 00- r 50 beetres) and abundanr rever ( nroie than
I 50 beetles).

Accordingly. in 199'7, the row popuration ( r0.2-4r.5 beetres )was recorded I I weeks (at il.5-26.2'c and 5g.0-75.0% R.H.),Juring
2lll'2512, 2015, 8-r5r7 and 16-23fi2. The moderate rever (5 i.;-so.)
beetles) was recorded l9 weeks (at r3.g-26.g"c and 57.0-74.0% R.H.)
during 7'l4l l, 4/3, E-29t4, 27 I 5-r0t6, 22t7 -5/8, l 6t9-7 r r0 and r 8/r r -
9112, The high level (102.7-140.7 beetres)wasrecorded il weeks1at
13.8-26.4'c and 63.0-71.0% R.H.) during rr-2s/3, r7-24r5,l2rB.2-
919 and 28110 - I l/l l.'fhe abundant level (150.1-201"2 beetles; rvas
recorded 7 weeks (at 19.8-28.6,,C and 65.0_73.0% R.H.)during6_
1315, 1 17, l9-2618 and I 4-21 t9.

However, in 1997, five peaks were recorded on the 3../ week of
Mar. \132.2 beetles) at l3.8oC and 660/o R.H.,the 2ndweekof May
(160.5 beetles) at 20.9"c and 65yo R.H..the l',weekofJul.(r50.3
beetles) at 25.2"c and 1 3o/o R.tt., the 3ftl w,eek t-rf Aug. 120 I .2 beetres )

I
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Tabte (l): Effect of age, site and part of fig tree on the infestation level'

Table (2): Weekly mean numbers of stephanoderes vulgaris adult beetles
merged from fig trees corresponding with means of temperature
and relstive humidity at Alexandrie distrlct in 1997 and 199t.

Year Perccnt of infcsted trces F P L.S.D.

Age of tree / years

3-5 7-t I 17-20 0.05 0.01

t991 2 l4 43 36.12 0.01 0.08 0. l2

| 998 3 l0 5l 56.94 0.01 0.08 0.1I

Mean 2.5 12.0 47.0

Site-f t 
". "t 

th. 
"*.tinal 

directions of the orchard

North South East West

1991 43 39 45 37 0.474

l99r 21 30 38 35 0.835

Mean 3 5.0 345 41.5 36.0

Wooden part oltrge

S+Mb+ At S+Mb I S+Ab Mb+Ab s Mb Ab

1997 l3 5 3 37 2 9 3l 21.20 0.0r 0.08 0.12

r 998 l9 3 4 4l I 1 25 16.96 0.01 0.07 0. l0

Mean 16.0 4.0 3.5 39.0 t.5 8.0 28.0

adult bcetles r

cut of frg
branch

t2.6
125
t24
14,1
l4 ()

l3l
1,1 r-

t5 8
l6 .l

t.1 I

l5 7

19 l
207
229
t[q
2(l l{
tl"1
22 "1

236
22.'t
258

8I
79
1.6
93
9i
9l

l0 0
t09
ll3
q9

10 6
t5l
t6l
t6l
t/9
ll I
Itl l

lit I

20.7
I t.9
2t.0
206

63
66
57
58

;0
58
54
6l
59
6)
6l
67
(r5

6t
hl
(ri
ol
bq
66
67
7t)

l3-l

27 -t
l-2

t0-l
I: )

)1-2

t ir"r
l r-j
l:t-.1
74

l4J
zlJ
284

ii

r i-s
I r)-5

^16-5
24
9-6

l6-6

15 2
26.4
3r.3
607
5.1 5
1-l g

il2 I
l50 l
1rl6
q5 ,l
852
61 0

lT2 e
l4tt:
102 j

l2.r {
t{2 2
86.3
9',7.r

169 0

17.I
t72
17.I
20 I
18 6
17 0
lq {
)0 ,1

:ll
Itt -l
207
2ll
246
2q r'
t0{
2,1 -i

26 ()

)6 ,1

26.4
26.4
30.6

15 -i
l]9
111
ll-
1l<
tlI
ri8
ir 8

lr E

l{ I
ii b
l:5
lc:
le tl
tc ll
Itr v
lir

220
)32
l4 1

9.3
8.0
8.4

7.7
7.7
7.6
8.1
9.0
9.1
s.9

10.6
10.6
123
12.9
t49
t45
!4 -
t7l
11.7
It.3
19.3
20.9

5l
6-.1

6{)
6l
58
60
5ll
trl
('8
66
h.l
70
66
68
66
66
65
{rQ

68
70
61
7t

68.4
41 5

328
10.2
23.3
21 4
28 1
g,t o

r05 0
t32 2
11.12
7t 3
535
87.0
9t9

l5?.8
I6tl 5

266
5l l
73.2
70. I

105.7

111
l! r,

lr ,,

li i

-]
\l

ii -
l,n
tr
ln r
l:

t- .

:-

:o -,
28r
18q

l1- I

2l-l
28- l

,1-l
il,1
I 8-l

l..i
ll.l
I i(--l
_l--l

lJ -1
r s-.1
fl 1

20.1
6-5

I l-5
l0-5
2 7-5

3-6
t0{
t7-6
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/ cut of
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at 28.6oc and 70yo R-H. and the}dweekof oct. (16g.l beetres)at
23.7oC and 697o R.H.

In 1998, the low population (12.241.0 beetles) was recorded 6
weeks (at 12.5-l4.0oc and 57.0-67.0% R.H.)during 6-27fi and 15-
22/12. The moderate population (54.s-97.1 beetles) ias recorded 16
weeks (at 12.4-25.7oC and 57.0-76.0% R.H.) during3_t7ll,Z6/5 _

916,2817,22/9 and 17/tr-Urz. The high populatioi( 100.i-148.5
beetles ) was recorded 17 weeks 1at r5.r-za.6"c and 5g.0-76.0%
R.H.) during 2412, 5-26/5, 7-2U7, IUB-tS/g and 20110_10/ll. The
f.ry{q!^fiopulation (150.3-23A3 beettes) was recorded 9 weeks (at
14.7-28.8t md 54.0-72.0% R.H.) during 3-t}l3, 2g/4, t6-23t6, 4/B
and 6-13l10.

Five peaks in 1998 were also noticedduring thezdweekof

Yq. ft_2t.0 beetles) at 15.8"C and 63%R.H., rhe last week ofApril
(172.9 beetles) at 22.9oc and610/o R.H., the 3'dweek of Jun. (r6b.0
beetles) at 25.8'c and 7 |Yo R.H., the I ", week of Aug. (230.3 beetles)
at 28.8"c and 72Yo R.H. and the2d week of oct. (1g5.0 beetles) at
25.2oC and 70% R.H.

33Elfect of weather factoru on the population level of ^L vulgark
The simple correlation ( r ), simple regression ( b ) and-partial

regression (P. reg.) coefficients as well as the percentage of expiained
variance ( E.v. ) for the relationship between th" ."ani of the weekly
counts of beetles and day-maximum temperature (DMxT), day_

Till*r* temperature ( DMnT ) and daily-mean relative humidity (
DMRH ) with probability levels are shown in Table (3).

33.1. f',ffect of day-maximum temperature (DMxT)
The direct effect of DMxT on the population of adult beetles

1v1s 
positive and highly significant in both years of study (r, 0.67_

0.74). Simple regression coefficients revealed that an increase of loc
in DMxT increased the number of beetles by 4.9-5.g /cutof fig
branch during 1997-1998. The real effect (p. reg.) of DMxT on the
adult population was insignificant in both 1997 anil 199g.
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Table (3): Simple correlation (r), simple regression (b), partial
regre.ssion (p_. reg.), analysis of variance'1F) and
percentage of explained variance (E.V.) for the
relationship between day_maximum temperature
(DMxT), day-minimum tempe_ rature @IlinT) and
daily-mean relative humidity (DI&ID and number ofS. vulgaris teetles emerged from fig trees in
Alexandria, during 1997 and 199g.

3.3.2. Xlfect of day-minimum temperature (DMnT):
In 1997 and 199g, the direct eifect of DIr,InT on the rate of aduhbeetles emergence was positive and significant (r, 0.6t ; 0.67).Simple regression varues indicated trratin increase of loc in ornrnrincreased tlre population of hetles by3.9inrs.l and4.6 in l99g

fr. :y of fig branch. The vatues of p. reg. of DIvInT showedinsignificant effect on the adult population ddrrg brrf, V"*r. 
*

3.33. Effect of dail_y-mean relative humidity @MRII) :The direct effect of DMRH on the number of emerged beetreswas^ po^sitive and insignificant (r, 0.37-0.4g) in both y"uoo"itelz 
"nal9l-8 s:*ple regression coefficients revealed that; i""r""r" or rxR'H' raised the popuration of beetres by 2.9-3.r drrili;;telrs orinvestigation' In both 

_years, the p. reg."varues of DMRH showedinsignificant effect on the rate ofadult 
"ir"rg"n.".

3.3.4. The combined elfect of DMxT, DMnT and DMRE
Computation of the variance analysis (F) for the combinedeffect of the three weather factors (DMxT, DMn.i 

""d 
DMRHJ^;"

Years W'eather

tactor
r b P. reg. F E.V.

o/o

199 ,1

DMxT 0.67306*r 4.8E235 + 10.9636 4.340* 49.1
DMnT 0.62075* 3.93600 - 4.3995
DMRH 0.48614 3.t24to - 1.5901

I 998
DMxT 0.73949*+ 5.83458 + 8.6235 l3.g60r * 75.5
DMnT o.67otot4*' 4.62800 + 2.9419
DMRH 0.36632 2.91975 - 7.3692
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therateofadultbeetlesemergencewassignificantand'orhighly
Gin"* during the two years of 1997 and 1998'

From the po""ntug" of explained variance (E'V')' it is clear

that the combind .ff..t oitttt three tested weather factors on the rate

"i"arir. "*ergence 
*nged between 49'l-'155% in 1997-1998'

CONCLUSIONS

The following general conclusions can be drawn from the

results ofthe Present studY:

Adults "In"rg*;t' 
of S' vulgaris occurred all the year around

and fluctuat"a u""oJin-gt th" ti"me of the year' .Lowpopulation
levels of beetles ;;;;;";" were mostly notice'd .in 

winter and the

abundant tevet. wei"-recorded during iprinq an!;um1er' Adult

peaks were *p"r;;;;ii*tt *n*tlv under different range of

temperaturer. fop,,iution levels of beetles depended mainly on the

combined effect 
-oi- 

auy-rnanimum temperature' day-minimum

temperature *A O.iiy-.# i"fu,ir" humidity rather than the effect of

each factoruupototlfy' Older trees and their apical-branches were

most sensitir" ,o iniu"*,ion with shot-hole borers of fig trees' these

findingg * in ugr,;*"nt with the observations of Kinawy (1981) and

t*n"?#'l;1.*mtcontsined 
in this paper courd be of great help

in A"r"topirg efficient programs against this pest'
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