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Abstract g

The relative susceptibility and monitoring of nine widely
spread grapevine local and established foreign varieties, Banaty
"white Thompson seedless”, Flame "red seedless", Superior, Red
Romi, Balady, Bez El-Anza, Fayoumi, King Robby and Kremson to
the wasp beetle, Chlorophorus  varius  (Coleoptera:
Cerambycidae) borer infestation as well as the population
fluctuation were studied at Giza governorate, during the three
successive years 2004, 2005 and 2006. The mean rate and
degree of susceptibility of grapevine variefies to C varius
infestation reached 22.5% infestation and 5.2 holes / tree,
respectively. According to different varieties, the commencement
dates of C. varius flight varied according to varieties from early
April to early May until stopped in late September, October or
November. Mostly there were two peaks of beetles activities
during June / July and July, August or September. Summer
months recorded the maximum flight (0.06-1.67 beetles),
followed by spring (0.02-0.85 beetles), then autumn (0.01-0.30
beetle) /tree, and stopped during winter. The total numbers of
beetles per year ranged from 0.09 to 2.55 beetles /tree. Mostly,
it had one or two brood and the beetles’ activity lasted 4 to 8
months according to varieties. Infestation was aimost doubled
during only one year, but 3.2 times during two year. This is a
serious parameter that imposes urgent need of controlling the
pest in vineyards yearly. Effect of weather factors on the borers
activity was mostly positively significant with day maximum, day
minimum, and day mean temperatures but negatively and
insignificantly with day mean relative humidity.

INTRODUCTION

In Egypt, grapevine is an economic exporting crop and most favorite popular
fruit. In addition to the local varieties (Banaty, Balady, Red Romi, Fayoumi, Bez El-
Anza, ..etc), several new foreign varieties (mainly Flame, Superior, Early Superior,
King Robby, Kremson,...etc) were introduced to accommedate exporting and increase
the harvesting period. Moreover, the new suppoiting systems (Gabol and Baron)
increased the susceptibility to the borers infestation. Frequent field cbservations
allover the governcrates of Egypt indicated that the most important boring pests in
vineyards are Chilorophorus varius and Paropta paradoxa (Tadros, 1982 and 1992), as
well as Enneadesmus obtusedentatus (Tadros et al, 1997 and Tadros, 2003) and
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recently, Phonapate frontalis, El-Assal and Tadro§, in press). C varius is widely
distributed allover the Mediterranean Sea area, Europe and Russia.(Winkler, 1?32;
Porta, 1934; Bodenheimer, 1934 and Schmidt, 1962) as well as in Egypt (El-Zoheiry,
1950). In addition to grapevine, C. varius attack 21 fruit, tree species (Tadros, 1994),
14 wood and ornamental tree species '(Nour, 1963 and Haggag, 1982). Larvae of C.
- varius feed inside the stem and main branches of trees and cause their death, and the
total life cycle was completed in an almost one year (Tadros, 1993).

Studies on the rate and degree of infestation, seasonal fluctuation of the target
pest population, the progress of infestation, the seasonal cycle, and the effect of the
main weather factors are essential in successful integrated pest control. However, the
literature on the relative susceptibility of grapevine varieties to borers infestation is
lacking allover the world and in Egypt.

The present comparative ecological study is an attempt to contribute to such a
gap in the knowledge on the population fluctuation and the relative susceptibility of
grapevine tree borers to different grapevine varieties. The broad objective of
investigation is to add new information that may help in planning vineyards structure
system, choice of economic varieties and effective “Integrated Control Programs” for

the management of tree borers in grapevine yards.
MATERIALS AND METHODS

The relative susceptibility of the following five widely spread grapevine local
varieties, Banaty "white Thompson seedless”, Balady, Red Romi, Bez El-Anza,
Fayoumi, and the four established foreign varieties, Flame "red seedless", Superior,
King Robby and Kremson to C varius borer infestation as well as the population
fluctuation were subjected to the present study.

Infestation and monitoring studies of the target borer were carried out during
three successive seasons (2004 — 2006) in grape-vineyards (more than five years old
and about 2 - 5 feddan area) located at El-Khatatba and El-Qata districts, Giza
governorate.

1. Rate and Degree of Infestation

The rate of infestation was assessed by the percentage of numbers of infested
trees with C. varius in each grapevine variety randomly distributed in vineyard each
year. The degree of infestation was estimated by the mean number of adult beetles
per tree (indicated by the exit holes) that completed their life cycle and emerged from
each variety in random vineyards each year. i
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2. Population Fluctuation
2.1. Seasonal abundance

Monitoring studies were carried out during three successive years extending
from early January, 2004 until late December, 2006. No chemical treatments were
applied in the selected areas throughout population fluctuation studies.

During December 2003, the old exit holes of C varius on 100 randomly
distributed infested grapevine trees were canceled using a paint marker.

From January 1%, 2004 until December 31, 2006, the new exit holes - indicating
emergence of C. varius beetles were counted at half-monthly intervals on the 15" and
last day of every month. However, from January 1%, weekly counting was carried out
to verify the precise starting dates of adults emergence, then-after, half-monthly
counting was applied. To avoid repeated counting new exit holes were canceled with a
spray/pin paint marker.

To smooth the frequency distribution curve to an almost normal curve, data

were calculated according to the following formula:

{(twice the actual number) + the previous number + the following
number} / 4
2.2. Progress of infestation and seasonal cycles

Data of the seasonal abundance were accumulated from January 1%, 2004
until December 31, 2006 for each half-monthly interval. The total number of adults
represented the accumulated number for the three years together.

The presented figures indicated the periods of the seasonal cycles of adults
activity and inactivity. Progress of infestation also indicated the rate of increase in
each borer infestation year after another.

2.3. Effect of weather factors on the activity of C. varius

Four main weather factors, the day maximum temperature (DMXT), day
minimum temperature (DMnT), day mean temperature (DMT) and day mean relative
humidity (DMRH) were considered. Necessary weather data were obtained from the
Central Laboratory of Climate and Meteorology, ARC, MOA, Giza. Population data of C.
varius taken into account and the meteorological data, both at half-monthly intervals,
were presented.

The relationship between the four weather factors and the insect population
data during the activity season was investigated for three successive years extending

from January 2004 until December 2006 in grape-vineyards.
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To determine the direct effect of each weather factor on the borer activity,
population counts were plotted against the corresponding weather data. The simple
correlation coefficients “r” for the relationship between each weather factor and C
varius population was then calculated out according to Fisher (1950).

RESULTS AND DISCUSSION

The relative suscepti?:i!ity to C varivs apd the population fluctuation of the
following eight widely spread grapevine local varieties, Banaty "white Thompson
seediess", Balady, Red Romi, Bez El-Anza, Fayoumi, and foreign varieties, Flame "red
seedless", Superior, King Robby and Kremson fo borers infestation were subjected to
the present study.

1. Rate and Degree of Infestation

Table (1) indicated that the rate of C warius infestation varied from one
grapevine variety to another. Red Rom, Banaty and Balady varieties were highly
susceptible to the borer infestation showing 40 — 49, with a mean of 44.7%, 37 - 45,
with a mean of 41% and 31 — 39, with a mean of 34.7% infestation, respectively. Bez
El-Anza, Fayoumi, Flame and Superior varieties were moderately susceptible as the
respective percentages of the borer infestation wers 24 — 28, with a mean of 26.3%,
18 — 26, with a mean of 21.7%, 10 — 16, with a mean of 12.7%, and 8 — 15, with a
mean of 11.3%, respectively. The least susceptible grapevine varieties were King
Robby and Kremson as the respective percentages of the borer infestation were 6 ~ 9,
with a mean of 8% and 2 — 3, with a mean of 2.3%, respectively.

Table 1. Rate and degree of Chlorophorus varius infestation in Banaty "Thompson”,
Flame, Superior, King Robby, Red Romi, Balady, Bez El-Anza, Fayoumi, and
Kremson varieties in grape-vineyards at Giza governorate during 2004, 2005
and 2006 activity seasons.

Rate of infestation Degree of infestation
No. Variety (%) (number of holes / tree)
2004 2005 2006 | Mean | 2004 2005 2006 | Mean
1 Banaty 37 45 41 41 9 8 11 9.3
2 Flame i6 12 10 12.7 1 3 2 2
3 Supericr 15 [ 11 11.3 [4] 1 3 1.3
4 King Robby 9 9 6 8 2 2 1 17
5 Red Romi 40 49 45 4.7 11 9 12 10.7
6 Balacy 31 39 34 34.7 7 6 7.3
7 Bez El-Anza 24 23 27 263 7 9 8 8
8 Fayoumi 21 13 26 21.7 7 6
9 Kremson 3 2 2 23 0 1 a
Toial i 20 | w00 a7 ] e | 45 | so lana
Mean / variety 21.8 233 l 224 I 225 4.9 l 5 ’ 5.6 5.2
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The general mean rate of susceptibility of grapevine varieties to ¢ wvarius
infestation ranged between 21.8% and 23.3%, with a general mean of 22.5%
infestation.

v The degree of C varius infestation showed also obvious variation between
grapevine varieties. The highly susceptible varieties were Red Romi (9 — 12, with a
mean of 10.7 holes / tree), Banaty (8 ~ 11, with a mean of 9.3 holes / tree), Bez El-
Anza (7 ~ 9, with a mean of 8 holes / tree), Balady (6 — 9, with a mean of 7.3 holes /
tree) and Fayoumi (4 — 7, with a mean of 5.7 holes / tree). On the other hand, Flame
(1 - 3, with a mean of 2 holes / tree), King robi (1 —2, with a mean of 1.7 holes /
tree), Superior (0 — 3, with a mean of 1.3 holes / tree) and Kremson (0 — 1, with a
raean of 0.3 holes / tree) varieties were lzss susceptible.

The general mean degree »f susceptibility of grapevine varieties to G varius
ifestation ranged between 4.9 and 5.6, with a general mean of 5.2 holes / tree.

2. Papulation Fluctuation of Grapevine Truc Borer
2.1 Seasonal abundance

Monitoring studies on & warius carried out in nine grapevine varieties (Banaty,
Flame, Superior, King Robby, Red Romi, Balady, Bez Ei-Anza, Fayoumi and Kremson)
at Giza governorate during three successive years extending from early January, 2004
until late December, 2006 indicated that beetie’s emergence prevailed during the
period from early April to late November (Tables, 2 and 5 and Figure, 1).

2.1.1, Commencement dates

Tables (2) and (5) further indicated that during the three years of study C
vaiius beetles started to emerge from Flame variety in the 1 half of April, but from
Superior variety in the 2 half of April. Emergency started also in the 1% half of April
from Banaty and Fayoumi varieties during 2004 and 2006, from Balady variety during
2005 and 2006, from Bez El-Anza variety during 2004 and from Red Romi during
2006. Moreover, emergency started in the 2" half of April from King Robby and Bez
El-Anza varieties during 2005 and 2006, and from Banaty and Red Romi and Fayoumi
varieties during 2005. Beetles started to emerge in the 1% half of ‘May from King
Robby; Red Romi and Balady varieties during 2004, and from Kremson variety during
2005 and 2006. The latest emergency date was from Kremson variety during 2004

'season,
2.1.2. Last dates

As shown in Tables (2) and (5), C verius beetles stopped emergence eaﬂy in
the 2™ haif of September in Kremson variety ciuring 2004, and in the 1% half of
October in Superior variéﬁr during 2006. However, iast ﬂig'ht of beetles activity was in
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- most varieties during late October and early November. In the 2™ half of October
beetles stopped emergence from Flame and King Robby varieties during 2004 and
2006, but from Superior and Kremson varieties during 2004 and 2006, respectively. In
Flame, Superior, King Robby and Kremson varieties vineyards, beetles stopped
emergence in the 1% half of November during 2005. During the three years of study
beetles stopped emergence in the 1%t or 2" half of November in Banaty, Red Rom,
Balady, Bez El-Anza and Fayoumi varieties vineyards.

2.1.3. Peak dates

Tables (2) and (5) clarified that, there were two peaks of C. varfus beetles
activities in all varieties except Balady, Bez El-Anza variety which had three peaks
during 2004 and 2005 only. '

o The first peak

The first peak of beetles activities was recorded in the 1% half of June in Flame
(0.09 beetle / tree), King robi (0.08 beetle / tree), Bez El-Anza (0.27 beetle / tree),
Fayoumi (0.23 beetle / tree) and Kremson (0.02 beetle / tree) varieties during 2004, in
Banaty (0.29 beetle / tree) variety during 2005, and Banaty (0.25 beetle / tree), Flame
(0.07 beetle / tree), and Kremson (0.02 beetle / tree) varieties during 2006. First
maximum beetles' flight was in the 2% half of June in Banaty (0.25 beetle / tree),
Superior (0.07 beetle / tree), and Red Romi (0.24 beetle / tree) varieties during 2004,
in Flame (0.07 beetle / tree), King Robby (0.05 beetle / tree), Bez El-Anza (0.23 beetle
/ tree), and Kremson (0.02 beetle / tree) varieties during 2005, in Superior (0.08
beetle / tree), King Robby (0.05 beetle / tree), and Fayoumi (0.24 beetle / tree)
varieties during 2006. First peak was in the 1%t half of July in Balady (0.22 beetle /
tree) variety during 2004, in Superior (0.10 beetle / tree), Red Romi (0.25 beetle /
tree) and Fayoumi (0.25 beetle / tree) varieties during 2005, in Red Romi (0.30 beetle
/ tree), Balady (0.27 beetle / tree), and Bez El-Anza (0.28 beetle / tree) varieties
during 2006. First peak was only in the 2" half of July in Balady (0.29 beetle / tree)
variety during 2005.

« The second peak

The second peak of beetles activities was reported in the 2" half of July in
Superior (0.06 beetle / tree) and Bez El-Anza (0.35 beetle / tree) varieties during
2004, and in King Robby (0.08 beetle / tree) variety during 2005. The second
maximum beetles' flight was in the 1* half of August in King Robby (0.09 beetle /
tree), and Fayoumi (0.29 beetle / tree) varieties during 2004, Bez El-Anza (0.34 beetle
/ tree) variety during 2005, and Banaty (0.36 beetle / tree), Flame (0.13 beetle /
tree), Superior (0.06 beetle / tree), and in Kremson (0.02 beetle / tree) varieties
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during 2006. The second peak was in the 2" half of August in Flame (0.08 beetle /
tree), and Red Romi (0.39 beetle / tree) varieties during 2004, Banaty (0.33 beetle /
tree), Flame (0.12 beetle / tree), Fayoumi (0.27 beetle / tree) and Kremson (0.02
beetle / tree) varieties during 2005, and King Robby (0.08 beetle / tree), Bez El-Anza
(0.37 beetle / tree) and Fayoumi (0.31 beetle / tree) varieties during 2006. The
second peak was in the 1* half of September in Banaty (0.02 beetle / tree) and Balady
(0.34 beetle / tree) varieties during 2004, in Superior (0.09 beetle / tree) and Red
Romi (0.41 beetle / tree) varieties during 2005, and in Balady (0.33 beetle / tree)
variety during 2006. The second peak was in the 2™ half of September in Kremson
(0.02 beetle / tree) variety during 2004, in Balady (0.31 beetle / tree) variety during
2005, and in Red Romi (0.36 beetle / tree) variety during 2006.

¢ The third peak

A third peak of beetles activities was only noticed in Bez El-Anza (0.29 and 0.30
beetle / tree) variety the 1% half of September during 2004 and 2005, respectively.

"« Number of peaks after smoothing of date (normal curves)

As shown in Figures (1 to 10), smoothed date to an almost normal distribution

curves reduced the number of peaks from two to only one peak in Banaty variety in
2006, in Flame variety in 2005 and 2006, in Superior variety in 2004, in King Robby
during 2005, in Balady variety during 2004, in Bez El-Anza variety during 2006, and
the mean of the total nine varieties during 2004 and 2006.
However, in Bez El-Anza variety during 2005, smoothed date reduced the number of
peaks from three to only one peak. In Kremson variety during 2005 and 2006,
smoothed date increased the number of peaks from two to three peaks. This was due
to the very few numbers of beetles (scant infestation) in this newly introduced variety
in Egypt.

Smoothed date to an almost normal distribution curves resulted in only one peak
in the total nine varieties during 2004, 2005 and 2006.
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Table 2. Mean number of Chicrophorus varius beeties in Banaty "Thompson" (Banj,
Flame (), Superior (Su), King Robby (K-R), Red Romi (R-R), Balady (Bal),
Bez El-Anza (B-A), Fayoumi (Fay), and Kremson (Kr) varieties in grape-
vineyards at Giza governorate during 2604 activity seasons.

Date of Mean no. of beetles \ 100 trees
inspection Ban Fl Su KR | RR | Bal | B-A Fay | Kr | Mean
January 0 0 Q Q 2 Q [ 1] 0 0
February 0 0 [ 0 1] 0 4] 0 1] 0
March 0 1] 4] t] 0 g 0 Q [1] [1]
Winter 0 0 0 0 0 0- 0 0 0 1]
¥ i-15 1 1 0 0 0 0 3 1 0 0.4
April
16-30 7 2 i 0 1] 3] 3 2 0 1.7
1-15 10 5 2 i 5 3 7 4 0 4.1
May
16-31 i1 6 3 B 9 2 16 18 4] 7.6
1-18 18 9 5 8 i7 9 27 23 1 13
June
| 16-31 25 3 7 3 24 18 14 21 1 12.9
Spring 72 25 18 15 55 32 68 69 2 39.7
Jul 3-15 22 3 4 4 21 22 18 14 2 12.2
uly
18-31 i6 4 ) £ 19 21 35 18 1 139
1-15 i1 6 3 9 28 25 22 29 1 14.9
August
16-31 27 8 3 3 38 18 20 21 0 15.4
1-15 41 4 2 2 29 34 29 16 1 16.6
September
16-30 14 2 3 i 12 1% 21 i1 2 8.9
Summer 133 27 19 24 139 136 145 108 7 82.1
1-15 i1 1 3 1 ) 9 16 5 0 5.4
Qutobar
16-31 5 1 1 1 3 7 8 3 Q 3.2
1-15 s 0 0 0 1 2 3 1 0 0.9
Novernber
16-3C 0 0 0 0 0 [4] i 0 0 0.1
December 0 0 1] [¢] 0 1] 0 0 [} 0
Autumn 17 2 2 2 9 18 28 9 0 10.7
Grand Total 222 55 33 41 203 186 241 187 9 131.1
Grand Mean/ tree 2.22 0.55 0.3 0.41 2.03 1.86 241 1.87 0.09 1.31
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Table 3. Mean number of Chlorophorus varius beetles in Banaty "Thompson® (Ban),
Flame (Fl), Superior (Su), King Robby (K-R), Red Romi (R-R), Balady (Bal),
Bez El-Anza (B-A), Fayoumi (Fay), and Kremson (Kr) varieties in grape-
vineyards at Giza governorate during 2005 activity seasons.

Date of Mean no. of beetles \ 100 trees
inspection Ban Fl Su K-R R-R Bal B-A Fay Kr Mean
January 0 0 0 0 0 0 0 0 0 0
February 0 0 4] o - 1) 0 0 0 0 0
March _ 0 0 0 0 0 0 0 0 0 0
Winter 0 0 0 0 0 0 0 0 0 0
April 1-15 0 1 0 0 0 1 0 0 0 0.2
16-30 3 3 1 il 2 2 1 3 4] 1.8
May 1:15 12 4 2 il 6 2 5 6 1 4.3
16-31 14 6 5 2 8 4 12 10 0 6.8
June 1-15 29 6 7 3 15 11 19 15 1 11.8
16-31 26 7 8 5 20 16 23 20 2 14.1
Spring 84 27 23 12 51 36 60 54 4 39
July 1-15 18 5 10 4 25 24 20 25 1 14.7
16-31 22 9 6 8 21 29 26 16 0 15.2
August 1-15 25 10 4 4 19 27 34 19 1 15.8
16-31 33 12 35 4 27 15 25 27 2 16.7
September 1-15 21 7 9 3 41 28 30 21 1 17.9
16-30 16 3 2 1 17 31 18 13 1 11.3
Summer 135 46 36 24 150 154 153 121 6 91.7
October 1-15 5 2 1 1 11 12 10 9 a 5.7
16-31 4 1 2 0 2 4 9 S 1 3.1
November 1-15 2 1 1 1 0 0 2 3 1 1.2
16-30 1 0 0 0 1 1 0 1 0 0.4
December 0 0 ] 1] 0 0 0 0 0 0
Autumn 12 4 4 2 14 17 21 18 2 10.4
Grand Total 231 77 163 38 215 207 234 193 12 141.1
Grand Mean/ tree 2.31 0.77 0.63 0.38 2.15 2.07 2.34 1.93 0.12 1.41
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Table 4. Mean number of Chlorophorus varius beetles in Banaty "Thompson" (Ban),
Flame (Fl), Superior (Su), King Robby (K-R), Red Romi (R-R), Balady
(Bal), Bez El-Anza (B-A), Fayoumi (Fay), and Kremson (Kr) varieties in
grape-vineyards at Giza governorate during 2006 activity seasons.

Date of Mean no. of beetles \ 100 trees
inspection Ban Fl Su K-R R-R Bal B-A Fay Kr Mean
January 0 0 0 0 0 0 0 [1] 0 0
February ] 0 (4] 0 0 0 0 1] 0 0
March 0 0 a 0 Q 0 0 1] 0 0
Winter 0 0 Y 0 0 0 0 4] 0 0
April 1-15 i 1 [ 0 1 1 0 1 0 0.6
16-30 [ 3 1 1 1 p 1 2 1 4] 1.8
May 1-15 10 3 1 2 4 5 4 5 1 3.9
1631 | 32 4 3 2 1 6 9 12 1 7.8
June 1-15 25 7 7 g 14 8 15 19 2 114
16-31 21 6 8 5 22 13 17 24 1 13
Spring 85 24 20 13 53 34 47 62 5 38.1
July 1-15 27 6 4 2: 30 27 28 21 1 16.2
16-31 29 | 10 15 3 24 16 23 18 2 14
August 1-15 36 13 6 5 7 18 32 15 2 14.9
16-31 23 8 3 8 14 25 37 31 1 16.7
September 1-15 19 5 1 2 33 33 31 23 [ 16.3
16-30 12 3 2 1 36 29 16 17 1 13
Summerr 146 45 17 21 144 148 167 125 7 91.1
October 1-15 13 2 1 Q 18 10 13 6 2 7.2
16-31 9 1 0 1! 6 13 6 2 1 4.3
November 1-15 2 0 0 0 2 5 5 3 0 1.9
16-30 0 4] 4] 0 b 2 1 1) 0 04
December 0 0 0 0 0 0 0 0 1] Q
Autumn 24 3 : ' 1 1 27 30 25 11 3 13.9
Grand Total 255 72 38 35 224 212 239 198 15 143.1
Grand Mean 2.55 0.72 0.38 0.35 2.24 2.12 2.39 1.98 0.15 1.43
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Table 5. Commencement, peak, and last dates of Chlorophorus varius beetles in grape
vineyards at Giza governorate, during 2004, 2005 and 2006 seasons.

Year
S it Variety 2004 2005 2006
Banaty 1% half of Apr. 2™ half of Apr. 1% half of Apr.
Flame 12 half of Apr. 1% half of Apr. 15 half of Apr.
Superior 2™ half of Apr. 2™ half of Apr. 2" half of Apr.
King Robby 1% half of May 2™ haif of Apr. 2™ half of Apr.
Flight Red Rom 1% half of May 2™ half of Apr. 1% half of Apr.
commencement Balady 1% half of May 1% half of Apr. 1% half of Apr.
Bez El-Anza 1* haif of Apr. 2™ half of Apr. 2" half of Apr.
Fayoumi 1% half of Apr. 2™ half of Apr. 1%t half of Apr.
Kremson 1% half of Jun. 1% half of May 1** half of May
2™ half of Jun. 1% half of Jun. 1% half of Jun.
Banaty 1% half of Sep. 2™ half of Aug. 1% half of Aug.
1% half of Jun. 2" half of jun. 1% half of Jun.
Flame
2" half of Aug. _ 2™ half of Aug. 1* half of Aug.
2" half of Jun. 1% half of Jul. 2" half of Jun.
Superior
2" haif of Jul. 1% half of Sep. 1% half of Aug.
1% half of Jun. 2™ half of Jun. 2™ haif of Jun.
King Robby
1% half of Aug. 2" half of Jul. 2" half of Aug.
2" half of Jun. 1% half of Jul. 1% half of Jul.
Red Rom
i 2™ half of Aug. 1% half of Sep. 2™ haif of Sep.
Peaks
1% half of Jul. 2" half of Jul. 1% haif of Jul.
Balady
1% half of Sep. 2™ half of Sep. 1% half of Sep.
1% half of Jun. 2" half of Jun.
1% half of Jul.
Bez El-Anza 2 half of Jul. 1% half of Aug.
2" half of Aug.
1% half of Sep. 1% half of Sep.
1% half of Jun. 1%t half of Jul. 2" half of Jun.
Fayoumi
1% half of Aug. 2™ half of Aug. 2™ half of Aug.
1% half of Jun. 2" half of Jun. 1% half of Jun.
Kremson
2™ half of Sep. 2" half of Aug. 1% half of Aug.
Banaty 1% half of Nov. 2" half of Nov. 1% half of Nov.
Flame 2" half of Oct. 1% half of Nov. - 2% half of Oct.
Superior 2™ half of Oct. 1% half of Nov. 1* half of Oct.
King Robby 2" half of Oct. 1% half of Nov. 2" haif of Oct.
st nd ivd
Last fiight Red Rom 1° half of Nov. 2" half of Nov. 2™ half of Nov.
Balady 1 half of Nov. 2™ half of Nov. 2" half of Nov.
Bez El-Anza 2™ haif of Nov. 1% half of Nov. 2" half of Nov.'
Fayoumi 1% half of Nov. 2" haif of Nov. 1% half of Nov.
Kremson 2™ half of Sep. 1% half of Nov. 2™ half of Oct.
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2.1.4. Seasonal activities

The maximum beetles' flight was in summer months. Tables (1), (2) and (3)
stated the following descending orders: Bez El-Anza (1.45 to 1.67 beetles / tree), Red
Romi (1.39 to 1.50 beetles / tree), Balady (1.36 to 1.54 beetles / tree), Banaty (1.33
to 1.46 beeties / tree), Fayoumi (1'.09 to 1.25 beetles / tree), Flame (0.27 to 0.46
beetles / tree), Superior (0.17 to 0.36 beetles / tree), King Robby (0.21 to 0.24 beetles
/ tree), Kremson (0.06 to 0.07 beetles / tree).

Spring months recorded moderate descending orders of beetles' activity: Banaty
(0.72 to 0.85 beetles / tree), Fayoumi (0.54 to 0.69 beetles / tree), Bez El-Anza (0.47
to 0.68 beetles / tree), Red Romi (0.51 to 0.55 beetles / tree), BalaAdy (0.32 to 0.36
beetles / tree), Flame (0.24 to 0.27 beetles / tree), Superior (0.18 to 0.23 beetles /
tree), King Robby (0.12 to 0.15 beetles / tree), Kremson (0.02 to 0.05 beetles / tree).

Autumn months showed less beetles' activity, as the descending orders were:

Bez El-Anza (0.21 to 0.28 beetles / tree), Balady (0.17 to 0.30 beetles / tree), Banaty

(0.12 to 0.24 beétles / tree), Red Romi (0.09 to 0.27 beetles / tree), Fayoumi (0.09 to

0.18 beetles / tree), Flame (0.02 to 0.04 beetles / tree), Superior {0.01 to 0.04 beetles

/ tree), Kremson (0.00 to 0.03 beetles / tree), King Robby (0.01 to 0.02 beetles /
. tree).Beetles activity was stopped during winter months.

Moreover, the total numbers of beetles emerged during the whole year were:
Bez El-Anza (2.34 to 2.41 beetles / tree), Banaty (2.22 to 2.55 beetles / tree), Red
Romi (2.03 to 2.24 beetles / tree), Balady (1.86 to 2.12 beetles / tree), Fayoumi (1.87
to 1.98 beetles / tree), Flame (0.55 to 0.77 beetles / tree), Superior (0.38 to 0.63
beetles / tree), King Robby (0.35 to 0.41 beetles / tree), Kremson (0.09 to 0.15

beetles / tree).
2.2. Seasonal Broods

Smoothed data emphasized that C. varius had mostly one or two broods of
beetles’ activity, but sometimes had three broods (in Bez El-Anza during 2004 and
Kremson during 2005 and 2006), prevailed from April to November in 2004, 2005 and
2006 Table (7).

3. Progress of infestation

The seasonal cycle of emerged beetles (Figure, 1) varied according to different
varieties. It was 8 months of beetles activity in Bez El-Anza (2004), Balady (2005 and
2006) and Red Romi (2006) followed by 4 months of beetles’ inactivity. In Banaty and
Fayoumi (2004, 2005 and 2006), Red Romi and Flame (2005) and Bez El-Anza (2006)
it was 7.5 months of beetles activity followed by 4.5 months of beetles inactivity. In
Flame (2004), Superior, King Robby and Bez El-Anza (2005) it was 7 months of
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beetles activity followed by 5 months of beetles inactivity. In Balady, Red Romi and
Superior (2004), Kremson (2005) Flame and King Robby (2006) it was 6.5 months of
peetles’ activity followed by 5.5 months of beetles inactivity. In King Robby (2004),
Superior and Kremson (2006) it was & months of beetles activity followed by 6 months
of beetles inactivity. However, in Kremson (2004) it was only 4 months of beetles’
activity foliowed by 8 months of beetles’ inactivity.

Infestation was almost doubled (2 to 2.6 times in the different varieties, with a mean
of 2.1 times) during only one year (from a mean of 1.31 beetles in 2004 to 2.72
beetles in 2005 / tree / year). However, infestation increased 2.8 to 4 times in the
different varieties, with a mean of 3.2 times) 'during two year (from a mean of 1.31
beetles in 2004 to 4.15 beetles in 2006 / tree / year). This is a serious parameter that
imposes urgent need of controlling the pest in vineyards yearly.

Table 7. Dates of broods of C. varius beetles in grape vineyards at Giza governorate,
during 2004, 2005 and 2006 seasons.

|
Broods of C. varius beetles in grape vineyards
Variety
2004 2005 2006
1% half of Apr. to 2" half of Sep. 2" half of Apr. to 1% half of Sep.
Banaty 3 1%% half of Apr. to 1¥ half of Nov.
2% half of Jul. to 1% half of Nov. 2 half of May to 2 half of Nov.
1% half of Apr. to 2" half of Jul.
Flame 1% half of Apr. to1* half of Nov. 1%t haif of Apr. to 2™ half of Oct.
2" half of Jun. to 2 half of Oct.
2™ half of Apr. to 1% half of Sep. 2™ half of Apr. to 1% half of Aug.
Superior 2% half of Apr. to 2 half of Oct.
1% half of Jul. to1* half of Nov. 1% half of Jul. to1* half of Oct.
1% half of May to 1% half of Aug. 2™ half of Apr. to 2" half of Jul.
King Robby 2™ half of Apr. to 1% half of Nov.
1% half of Jun. to 2 half of Oct. 2 half of Jun. to 2™ half of Oct.
1% half of May to 2™ half of Oct. 2 half of Apr. to 1% half of Oct. 1% half of Apr. to 2" half of Aug.
Red Romi
st St st nd.
1% half of Jun. to 1* half of Nov. 1% half of Jul. to 2™ half of Nov. 2% half of Jul. to 2™ half of Nov.
1% half of Apr. to 2™ half of Sep. 1% half of Apr. to 1% half of Sep.
Balady 1% half of May to 1* half of Nov.
2™ half of Jun. to 2 half of Nov. 1 half of Jul. to 2™ half of Nov.
1% half of Apr. to 2" half of Jul.
Bez El-Anza 2™ half of May to 2 half of Sep. 2 half of Apr. to 1% half of Nov. 2™ half of Apr. to 2™ half of Nov.
2™ half of Jul. to 2" half of Nov.
1% half of Apr. to 1* half of Aug. 2™ half of Apr. to 1% half of Sep. 1% half of Apr. to 2" half of Aug.
Fayoumi
nd st st nd
2™ half of May to 1% half of Nov. 1° half of Jun. to 2™ half of Nov. 2% half of Jun. to 1% half of Nov.
1% half of May to 1% half of Aug. 1% half of May to 1* half of Sep.
1% half of Jun. to 1 half of Sep. .
emson: 2 half of Jul. to 2 half of Oct. 1% fialf of Jul. to 2 half of Sep.
2" half of Aug. to 2™ haif of Sep.
2" half of Sep. to 1* half of Nov. 1% half of Sep. to 2" half of Oct.
Mean of all
1% half of Apr. to 2™ half of Nov. 1% half of Apr. to 2™ half of Nov. 1% half of Apr. to 2™ half of Nov.
varieties
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4. Effect of weather factors on C. varius activity
4.1. Effect of temperature on beetles activity

Statistical analysis revealed that in all studied grapevine varieties, fluctuation in
C. varius beetles population was significant or highly significant and positively
correlated with the day maximum temperature (DMXT) (“r” = from 0.6187 to 0.6925),
day mean temperature (DMT) (“r” = from 0.5731 to 0.6453) and day minimum
temperature (DMnT) ("r” = 0.5889 to 7074).

4.2 Effect of relative humidity on beetles activity

On the contrary, statistical analysis of fluctuation in C. varius beetles population
in all studied grapevine varieties showed insignificant and negative correlation (“r” = -
0.1194 to — 0.3728) with the day mean relative humidity (DMRH).
4.3. Effect of temperature and relative humidity on beetles activity

Statistical analysis indicated that generally, there were combined effect of all the
weather factors: the day maximum temperature (DMxT), day mean temperature
(DMT), day minimum temperature (DMnT) and day mean relative humidity (DMRH) on
C. varius beetles population fluctuation in all studied grapevine varieties than the
effect of each single factor. The combined effect of these weather factors on beetles
activity (explained variance “E.V."”) ranged between 39.7 and 61.8%. This may be due
to the hidden larval and pupal stages inside the wood of the trees not exposed to the
direct weather factors. However, these weather factors strongly affect the whole
atmosphere of the grape vineyard.

5. Discussion and conclusion

The present study affirmed the survey studies curried out by Tadros et a/, 1997
who indicated that C. varius is the dominant and most economically important boring
insect pest in grape vineyards. The current study is unique in determining the relative
difference in the susceptibility of local and established foreign varieties to the borer
infestation.

Monitoring studies (especially the seasonal fluctuation of insect pest population,
progress of infestation, seasonal cycle, and effect of the main weather factors on the
target pests) are essential in planning successful and effective “Integrated Control
Programs” for the management of boring insect pest.

Approximately 4% of grapevine trees were infested with C varius and obvious
susceptibility was noticed between varieties (2.3 - 44.7%). Red Romi, Banaty, Bez El-
Anza, Balady and Fayoumi were highly susceptible varieties (5.7 - 10.7 beetles / tree),
while Flame, King Robby, Superior and Kremson were less susceptible varieties (0.3 -
2 beetles / tree). These results disagree with Tadros (1982) who found - more than 25
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years ago - that the rate of the borer infestation in Banaty and Fayoumi varieties
reached 72 and 64%, respectively, while the respective degree of infestation in the
two varieties approximated 7.6 and 4.7 larvae / tree. This may be due to the
advanced technology in viticulture.

C. varius flight activity varied according to different varieties. The
commencement dates varied from early April to early May until stopped in late
September, October or November. Mostly there were two peaks of beetles’ activities
during June / July or July and August or September. Summer months recorded the
maximum flight (0.06-1.67 beetles), followed by spring (0.02-0.85 beetles), then
autumn (0.01-0.30 beetle) /tree, and stopped during winter. The total numbers of
beetles per year ranged 0.09 to 2.55 beetles /tree. C. varius had mostly one or two
brood and the beetles’ activity lasted 4 to 8 menths according to varieties. Infestation
was almost doubled during only one year, but 3.2 times during two year. This is a
serious parameter that imposes urgent need of controlling the pest in vineyards
yearly. These results are somewhat different from those of Tadros (1982) who stated
that C varius beetles sharply emerged from mid April to mid September during 1978,
1979 and 1980. He added that infestation increased 2.7 times during only one year,
but 4.5 times during two year.

Effect of weather factors on the borers activity was mostly positively significant
with day maximum, day minimum, and day mean temperatures but negatively and
insignificantly with day mean relative humidity.
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Figure 1. Smoothed mean numbers of CHLOROPHORUS
VARIUS beetles in Banaty grapevine variety at Giza
governorate during 2004, 2005 and 2006.
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Figure 2: Smoothed mean numbers of CHLOROPHORUS
VARIUS beetles in Flame grapevine variety at Giza
governorate during 2004, 5005 and 2006.
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Figure 3: Smoothed mean nu:lnbers of CHLOROPHORUS.
VARIUS beetles in Superior grapevine variety at Giza
governorate during 2004, 2005 and 2006.

Date of inspection
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Figure 4: Smoothed mean numbers of CHLOROPHORUS

VARIUS beetles in King Robby grapevine variety at Giza
governorate during 2004, 2005 and 2006.
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Figure 5: Mean numbers of CHLOROPHORUS VARIUS
beetles in Red Romi grapevine variety at Giza governorate
during 2004, 5005 and 2006.
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figure 6: Mean numbers of CHLOROPHORUS VARIUS beetles
in Red Romi grapevine variety at Giza governorate during 2004,
5005 and 2006.
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Figure 7: Smoothed mean numbers of CHLOROPHORUS
VARIUS beetles in Bez el-Anza grapevine variety at
Giza governorate during 2004, 2005 and 2006.

No. of
beetles /

Date of inspection
3Kk oK oK ok ok ok K ok K Kok K ok 3Kk sk sk ke sk sk ok ok oK ok 3K Kok ok 3K 3K 5K 5K 3K K Sk 3K ok oK 3K 3K 3K 3K ok 3K 3k 3k oK Sk K 3K sk 5K oK 3K 3K sk ok sk ok Kok sk sk ok skok sk 3k
Figure 8: Smoothed mean numbers of CHLOROPHORUS

VARIUS beetles in Fayoumi grapevine variety at Giza
governorate during 2004, 2005 and 2006.

- QO
w— 0 Q@
5E:
T I —
z 22 RO P R LA
= = = = ]
g 5 3}
S <3 <0

Date of inspection
***********************************************************************
Figure 9: Smoothed mean numbers of CHLOROPHORUS

VARIUS beetles in Kremson grapevine variety at Giza
governorate during 2004, 2005 and 2006.
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Figure 10: Smoothed mean numbers of CHLOROPHORUS
VARIUS eetles in the nine grapevine varieties at Giza
governorate during 2004, 2005 and 2006.
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