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ABSTRACT 

 
The population density of Macrotoma palmata F. (Coleoptera: 

Cerambycidae), attacking Navel orange trees, were monitored at Sharkia governorate 
during the two successive years 2012 and 2013. The activity seasonal fluctuation in 
M. palmata population on Navel orange trees started from the 2

nd
 half of May to 2

nd
 

half of October 2012 or 1
st
 half of November 2013. Summer recorded the maximum 

flight (0.94-1.00 beetles/tree), followed by autumn (0.19-0.21 beetle/tree) and spring 
(0.08-0.10 beetle/tree), and stopped during winter. The total number of emerged 
beetles per year averaged 1.21-1.36 beetles / tree. It had one brood and there were 
5.5 - 6 months of beetles' activity, yearly. The effect of weather factors on the borer 
activity was mostly positively significant with maximum, minimum, and daily mean 
temperatures, but negatively and insignificantly with day mean relative humidity. 
Number of emerged beetles was exeedigly doubled during only one year, thus should 
be highly considered in the integrated citrus pests control. 

 

INTRODUCTION 
 

In Egypt, citrus (Citrus spp., Rutaceae) is a strategic fruit crop for local 
consumption or exportation purposes. Its plantations rank first in fruit area 
and production. Frequent field observations allover the Governorates of 
Egypt (Mostafa, 1977) indicated that Macrotoma palmata F. is a major 
coleopteran stem boring insect pest in citrus orchards at both old Delta and 
valley lands and new reclaimed desert lands. For the target pest, successful 
integrated pest control depends largely on monitoring studies especially the 
sesonal fluctuation in the target pest population, the progress of infestation, 
the seasonal cycle, and the effect of the main weather factors on the target 
pest. The literature in this respect allover the world is lacking, while in Egypt 
there were some scattered researches and on other hosts (El-Sebay, 1984; 
Tadros et al. 1993; Batt 1999; Shehata et al. 2001 and Tadros et al. 
2007a&b). 

In an attempt to contribute to such a gap in the knowledge, the present 
comparative ecological studies are aimed. The broad objective of 
investigation is to add new information to citrus (orange) growers that may 
help in planning a rather effective “Integrated Control Programs” for the 
management of tree borers in citrus orchards. 
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MATERIALS AND METHODS 
 
1. Population density of M. palmata beetles in Navel orange trees: 
a. Seasonal abundance: 

An infested Navel orange orchard of about ten feddans area 
(approximately more than 25 years old) located at Wady el-mollak district, 
east Delta, Sharkia Governorate was subjected to monitoring studies of the 
target boring insect Macrotoma palmata F. The seasonal abundance of this 
pest was carried out during two successive years extending from early 
January, 2012 until late December, 2013. No chemical treatments were 
applied in the selected orchard throughout population fluctuation studies. A 
paint marker using a brush canceled the old exit holes on 100 infested trees 
with M. palmata randomly distributed in the orange orchard. From January 
1

st
, 2013 until December 31, 2013, the new exit holes - indicating emergence 

of M. palmata beetles were counted at half-monthly intervals on the 15
th
 and 

last day of every month. To avoid repeated counting, new exit holes were 
immediately canceled with a spray paint marker after counting. 
b. Progress of infestation: 
 Data of the seasonal abundance were accumulated from January 1

st
, 

2012 until December 31, 2013 for each half-monthly interval. The total 
number of beetles represented the accumulated number for the two years 
together. To smooth the frequency distribution curve, data were smoothed 
according to the following mathmatical formula, Snedecor and Cochran 
(1990): 

{(2 x Actual number) + Previous number + Following number}/4 
           The presented figures indicated the periods of the seasonal cycles of 
beetles activity and inactivity in orange orchards. Progress of infestation also 
indicated the rate of increase in the borer infestation year after another.  
2. Effect of weather factors on the activity of M. palmata beetles:  
          Four main weather factors, the daily maximum temperature (DMxT), 
day minimum temperature (DMnT), daily 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 M. palmata and the meteorological data, both 
at half-monthly intervals, were presented. The relationship between the two 
weather factors and the beetles' population during the activity season was 
investigated for two successive years extending from January 2012 until 
December 2013 in the orange orchard. 
3. Statistical analysis: 
          Simple correlation "r" and regression "b" were carried out to determine 
the direct effect of each weather factors on M. palmata activity, population 
counts in citrus orchard were plotted against the corresponding weather data. 
The simple correlation "r" and regression "b" coefficients for the relationship 
between each weather factor and the population of beetles were then worked 
out, (Snedecor and Cochran, 1990). 
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RESULTS AND DISCUSSION 
 

1. Population fluctuation of Macrotoma palmata: 
a. Seasonal abundance: 

Tables (1 , 2) and Figure (1) showed that M. palmata beetle’s 
emergence in Navel orange orchards was prevailing during the period from 
the 2

nd
 half of May to 2

nd
 half of October or 1

st
 half of November during 2012 

and 2013, respectively. 
Macrotoma palmata beetles started to emerge in orange orchards 

during the 2
nd

 half of May (0.01 beetle / tree) in both 2012 and 2013. Two 
activity peaks were recorded in 2012 and 2013. Only one peak was observed 
during 1

st
 half of September 2012 (0.22 beetles / tree) and the other during 

the 2
nd

 half of August 2013 (0.26 beetles / tree). Emergence of beetles was 
stopped and recorded during the 2

nd
 half of October 2012 (0.06 beetle / tree), 

and during, the 1
st
 half of November 2013 (0.01 beetle / tree). 

         The maximum M. palmata beetles' emergence was noticed in summer 
(0.94 and 1.00 beetles / tree in 2012 and 2013, respectively). Autumn was 
moderate emergence as it recorded the respective numbers (0.19 and 0.26 
beetle / tree). Spring showed the least respective number of beetle activity 
(0.08 and 0.10 beetle / tree). Beetles activity was completely stopped during 
winter months. Moreover, the total numbers of beetles emerged during the 
whole year were 1.21 and 1.36 beetles / tree in 2012 and 2013, respectively. 
The respective grand means per month were 0.10 and 0.11 beetles / tree. 
Smoothed data in Figure (1) emphasized that M. palmata had only one brood 
of beetles’ activity in orange orchards prevailed from the 2

nd
 half of May to the 

1
st
 half of November in both years of study, 2012 and 2013. The peak of the 

brood was estimated during the 1
st
 half of September 2012 (0.21 beetle / 

tree) but during the 2
nd

 half of August 2013 (0.22 beetles / tree). 
b. Progress of infestation: 

The seasonal cycle of emerged beetles in orange orchards (Tables, 1, 2 
and Figure, 1) was 5.5 – 6 months of beetles' activity followed by 6 -6.5 
months of beetles’ inactivity. Number of emerged beetles was exceedingly 
doubled during only one year (from 1.21 beetles in 2012 to 2.57 beetles in 
2013 / tree / year), thus, imposes need urgent control of the pest year after 
another. 
2. Effect of temperature and relative humidity on beetles activity: 

Statistical analysis in Table (3), according to Snedecor and Cochran, 
(1990), data indicated that the fluctuation in beetles population in orange 
orchards at Sharkia Governorate was highly significant and positively 
correlated with the DMxT (“r” from 0. 8061 to 0. 8255) and DMT (“r” from 0. 
7994 to 0. 8013), but the DMnT (“r”: from 0. 7572 to 0. 7646) in both 2012 
and 2013. On the other hand, the effect of DMRH much varied on the 
fluctuation in the beetles’ population showing insignificant and negatively 
correlation (“r”: -0.5228) in 2012 and (“r”: -0.4695) in 2013. While the 
regression data showed that, the DMxT (“b” from 21.463 to 26.294), DMT (“b” 
from 19.197 to 24.916), and DMnT (“b”: from 16.829 to 21.533) in both 2012 
and 2013. On the other hand, the effect of DMRH much varied on the 
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fluctuation in the beetles’ population showing insignificant and negatively 
regression (“b”: - 8.417) in 2012 and (“b”: - 7.626) in 2013. 
 
Table (1): Mean number of M. palmata beetles in Navel orange orchards 

at Sharkia Governorate during 2012 seasons 
 

Date of 
inspection 

Mean No. of beetles 
/tree 

Mean 
max. 

temp. C 

Mean 
temp. 

C 

Mean 
min. 

temp. C 

Mean 
R.H.% 

Actual Smoothed cumulative 

Jan. 
1-15/1 0.00 0.00 0.00 18.90 15.40 10.60 62 

16-31/1 0.00 0.00 0.00 18.10 14.80 9.40 55 

Feb. 
1-15/2 0.00 0.00 0.00 19.30 15.60 10.40 64 

16-28/2 0.00 0.00 0.00 19.50 15.80 11.10 48 

Mar. 
1-15/3 0.00 0.00 0.00 19.90 16.30 11.30 52 

16-31/3 0.00 0.00 0.00 22.00 17.40 10.90 58 

Winter 0.00       

Apr. 
1-15/4 0.00 0.00 0.00 27.70 23.00 17.20 61 

16-30/4 0.00 0.00 0.00 28.30 21.70 15.40 67 

May 
1-15/5 0.00 0.00 0.00 27.50 23.70 19.30 70 

16-31/5 0.01 0.01 0.01 28.90 25.30 19.00 69 

Jun. 
1-15/6 0.02 0.025 0.03 30.30 27.10 21.70 78 

16-30/6 0.05 0.05 0.08 30.70 28.00 23.60 76 

Spring 0.08       

Jul. 
1-15/7 0.08 0.08 0.16 32.70 28.60 24.30 78 

16-31/7 0.10 0.11 0.26 34.20 29.20 25.70 74 

Aug. 
1-15/8 0.15 0.15 0.41 32.80 30.10 25.50 77 

16-30/8 0.21 0.195 0.62 33.20 30.10 24.40 78 

Sep. 
1-15/9 0.22 0.21 0.84 32.40 29.20 22.90 77 

16-31/9 0.18 0.18 1.02 31.40 28.60 21.90 73 

Summer 0.94       

Oct. 
1-15/10 0.13 0.125 1.15 30.20 27.20 21.70 73 

16-30/10 0.06 0.06 1.21 27.30 24.20 20.00 65 

Nov. 
1-15/11 0.00 0.015 1.21 27.70 24.00 18.80 74 

16-30/11 0.00 0.00 1.21 25.10 21.70 15.20 72 

Dec. 
1-15/12 0.00 0.00 1.21 24.10 20.30 14.10 70 

16-31/12 0.00 0.00 1.21 23.30 17.30 9.80 62 

Autumn 0.19       

Total/tree/year 1.21  1.21     

Total/tree/month 0.10       
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Table (2): Mean number of M. palmata beetles in Navel orange orchards 
at Sharkia Governorate during 2013 seasons 

Date of 
inspection 

Mean No. of beetles /tree 
Mean max. 

temp. C 
Mean 

temp. C 

Mean 
min. 

temp. C 

Mean 
R.H.% Actual Smoothed cumulative 

Jan. 
1-15/1 0.00 0.00 1.21 15.90 12.40 9.60 59 

16-31/1 0.00 0.00 1.21 15.10 12.80 9.40 54 

Feb. 
1-15/2 0.00 0.00 1.21 16.30 13.60 8.40 63 

16-28/2 0.00 0.00 1.21 16.50 13.80 9.10 49 

Mar. 
1-15/3 0.00 0.00 1.21 16.90 14.30 9.30 52 

16-31/3 0.00 0.00 1.21 19.00 15.40 8.90 57 

Winter 0.00       

Apr. 
1-15/4 0.00 0.00 1.21 29.70 21.00 17.20 61 

16-30/4 0.00 0.00 1.21 30.30 19.70 15.40 66 

May 
1-15/5 0.00 0.00 1.21 29.50 20.70 19.30 71 

16-31/5 0.01 0.01 1.22 30.90 23.30 19.00 69 

Jun. 
1-15/6 0.03 0.03 1.25 32.30 25.10 21.70 78 

16-30/6 0.06 0.055 1.31 32.70 26.00 23.60 76 

Spring 0.10       

Jul. 
1-15/7 0.07 0.08 1.38 34.70 26.60 22.30 75 

16-31/7 0.12 0.145 1.50 36.20 27.20 23.70 75 

Aug. 
1-15/8 0.15 0.17 1.65 33.80 29.10 23.50 77 

16-30/8 0.26 0.22 1.91 35.20 28.10 22.40 78 

Sep. 
1-15/9 0.21 0.2175 2.12 30.40 27.10 20.90 78 

16-31/9 0.19 0.23 2.31 29.40 24.4 19.90 79 

Summer 1.00       

Oct. 
1-15/10 0.16 0.15 2.47 25.20 21.20 20.70 74 

16-30/10 0.09 0.09 2.56 25.30 20.20 17.00 66 

Nov. 
1-15/11 0.01 0.03 2.57 16.70 12.00 9.80 75 

16-30/11 0.00 0.00 2.57 13.10 9.70 7.20 72 

Dec. 
1-15/12 0.00 0.00 2.57 11.10 8.30 6.10 71 

16-31/12 0.00 0.00 2.57 11.30 7.30 5.80 55 

Autumn 0.26       

Total/tree/year   2.57     

Total/tree/month        
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Figure (1): Mean numbers of M. palmata  beetles in 

Navel orange orchards at Sharkia Governorate 

during 2012 and 2013

0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

J1 2
A
1 2 J1 2

O
1 2 J1 2

A
1 2 J1 2

O
1 2

Date of inspection

S
m

o
o

th
e

d
 m

e
a

n
 n

o
. 

o
f 

b
e
e

tl
e

s
/t

re
e

0

1

2

3

4

5

6

7

8

C
u

m
u

la
ti

v
e
 n

o
. 

o
f 

b
e
e

tl
e

s
/t

re
e

Smoothed no. of beetles / tree

Cumulative no. of beetles / tree

2012 2013

 
Table(3):Simple correlation “r” and regression “b”coefficients between 

the mean numbers of M.palmata beetles and the tested weather 
factors effected on insect emergence from Navel orange trees 
at Sharkia Governorate, during years 2012 and 2013 

Statement 
Year 

2012 2013 

First emergence 2
nd

 half of May 2
nd

 half of May 

Peaks 1
st
 half of September 2

nd
 half of August 

Last emergence 2
nd

 half of October 1
st
 half of November 

Broods 
1

st
 half of May to 

1
st
 half of November 

2
nd

 half of May to 
1

st
 half of November 

Simple correlation “r” coefficients 

DMxT 
DMT 
DMnT 
DMRH 

0.8061 ** 
0.7994 ** 
0.7572 ** 
- 0.5228 

0.8255 ** 
0.8013 ** 
0.7646 ** 
- 0.4695 

Simple regression “b” coefficients 

DMxT 
DMT 
DMnT 
DMRH 

21.463 
19.197 
16.829 
- 8.417 

26.294 
24.916 
21.533 
- 7.626 

**: Significant at 0.01 levels (Highly significant) 
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*: Significant at 0.05 levels (Significant) 
3. Discussion and conclusion:  
 Studies on the sesonal fluctuation of M. palmata beetle population, 
progress of infestation, seasonal cycle, and the effect of main weather factors 
on the target pest are essential in planning successful and effective 
“Integrated Control Programs” for the management of boring insect pests (El-
Sebay, 1984) and (Tadros, et al., 1996). 
Batt (1999) and Tadros et al. (2006) recorded M. palmata during their survey 
on borers attacking deciduous fruit trees. 
Literature is lacking concerning such studies on M. palmata abroad. 
However, in Egypt, there were some researches in this respect. The previous 
results are somewhat in agreement with Tadros et al. (1993&2006) and 
Shehata et al. (2001) who monitored the seasonal fluctuation of M. palmata 
population in stone fruit orchards in Egypt, and stated that emergence started 
almost around June and continued until September or October and the 
weater factors influenced the development of M. palmata specially 
temperature which has mainly positively effects but relative humidity was of 
insignificant and of mostly negative effect. 
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اساى  يياي   "Macrotoma palmataدراسات بيئية على حفار ساا  اسسا "  
 اسبرتقال في محافظة اسشرقية

، إيماان أحماد عباد ، إيماان أحماد عباد   يالح محروس هاشم ، ا "ون وسسن تادرس ، أيمن رمضان اسبسيو ىيالح محروس هاشم ، ا "ون وسسن تادرس ، أيمن رمضان اسبسيو ى

  اسحميداسحميد
    --اتجٌدداة  اتجٌدداة      --اتددب ً اتددب ً     --قاارة اتاراعددا قاارة اتاراعددا     --عٌددا عٌددا مركددا اتوثددقا اتارامركددا اتوثددقا اتارا    --معهددب وثددقا ق اٌددا ات وا ددا  معهددب وثددقا ق اٌددا ات وا ددا  

  مصرمصر
 

مدد   M. palmata (Coleoptera: Cerambycidae)ٌع ودر ثادار قدال اتقدد     
أكثر ثاارا  أشجار اتااكها اتقائبة ذا  األهمٌا اال  صابٌا قات ً  هاجم أشجار اتمقاتح قغٌرها م  

مثافظدا مققمً تلثاار على أشجار اتور قال فً  شا  اتات   وع م .  أشجار اتااكها قاألشجار اتخشوٌا
ٌوبأ ات شدا  اتمققدمً تلثادار مد  ات صد  ( .  2102،  2102 اتشر ٌا علً مبار عامٌ  م  اتٌٌ  )

 أق ات صدددد  األقل مدددد   ددددقفمور(  2102 ) اتثددددا ً مدددد  مدددداٌق ثتددددى ات صدددد  اتثددددا ً مدددد  أك ددددقور
ثشددرة /  0,11 – 1,49 )  شددا  تلثشددرا مقدد قل ت. قددجل  شددهقر اتصددٌ  أعلددى  ( 2102)  

ثشدرة /  1,01 – 1,10 ( ، ثم اتروٌع ) ثشرة / شجرة 1,20 – 1,04 اتخرٌ  ) ٌلٌها( ،  شجرة
عبب اتثشرا  ات ً خرج  مد  اتشدجرة ثجماتً  شا  خالل اتش اء . ولغ ات( ، فً ثٌ   ق    شجرة

.  . قتلثاددار ذرقة قاثددبة مدد  ات شددا  خددالل اتعددام(  ثشددرة / شددجرة 0,23 – 0,20) خددالل اتعددام 
. ق ب  ضاع  اتثشرا  اتخارجدا خدالل ( شهقر  3 - 5,5) بقرة م   شا  اتثشرا  تمبة  قه اك

 الثظ أ   أثٌر اتعقامل اتجقٌا علدً  شدا  هدذا اتثادار ( .  ثشرة 2,55ثتى  0,20م   عام قاثب )
ثرارة اتصغري قاتم قق ا قاتعظمً ، قتك ها كا  مقجب قمع قي فً معظم األثقال مع برجا  ات

قاتوا قغٌر مع قٌا مع م قق  اتر قوا ات قوٌا . فً جمٌع األثقال  ضاعا  اإلصاوا واتثاار خالل 
 عام قاثب مما ٌق قجب اتمكافثا اتمق مرة .
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