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ABSTRACT

During this study, the su® brown scale, Coccus hesperidurn is recorded on many
ornamental trees and shrubs in the inspected gardens. These plants are Hibiscus mutabilis,
Acalypha wilkensiana, Nerium oleander, Ficus benghalensis and Lantana camara. It was
fr ~d confused with Eucalymntus tesselfatus pn H - _:abilis. The highest percemage of
infestation of C. hesperidum on H. mutabiiis was in Montazaha garden during August (95.0 +
6.3 %) while the lowest percentage of infestation was recorded in Shallalat garden during
January (7.5 + 0.7 %). In Montazaha graden the calculated rate of infestation and total
individuals per tree of the soft brown scale were higher than the other inspected gardens.
The higher rates of adult females occurred on June, July, September and February. The
parasitized individuais with eulophid species Metaphycus flavus with higher percentage 18.7
% on June 15.2 % on July, 8.3 % on September and October at Antoniades. in Montazaha
garden, the brown soft scale,concentrated on leaves in high numbers during July and
autumn months vise versa during spring nonths and early summer the insect concentrater
on branches. !t has four overlapping generations per annum on H. mutabilis. On L. came -
the infestation rate was relatively low and pre-adult individuais were not cbserved. The data
showed that the biotic factors, daily mean temprature, ralative humidity, wind speed and d=.
light were not the main factores which effect the activity of the brown soft scale.

INTRODUCTION

Family Coccidae represents an economically important group -
insects. Many species attack agricultural, ornamental and greenhouse
plantings throughout the world. Soft scales remove plant sap by the:
feeding, and excrete a large amount of honeydew, which is a ligux
excretion rich in sugars and nitrogenous compounds. Honeydew adheres *
plant surfaces and serves as a medium for the growth of sooty moid fung
which are dirty or sooty in appearance, not only inhibit photosynthesis by
the plant, but also greatly reduces the aethetic qualities of the plant (Hamon
and Williams, 1984).

The soft brown scale, Coccus hesperidum Linn. is one of the
economic insect pest of Coccidae. |t listed as a major pest of Citrus in Peru
and Cyprus and economically important in China, Brazil, Israel, ltaly,

Vol. 10 (3), 2005 811



J. Adv. Agric.Res. (Fac Agric. Saba Basha)

Mexico, Republic of South Africa, Rhodesia, and the United states
(Talhouk, 1975, Zalomi and Morse, 1991).

In Egypt, it recorded on citrus, sycamor fig trees, guava trees and
ornamental plants (Bodenheimer, 1951a; Moursi, 1974, Swailem and
Awadallah, 1973; Habib ef al., 1974 and Abdel Razak, 2000).

The present investigation was carried out in the hope of throwing
light on the ecological aspects of the studied insect pest on five ornamental
plants, which are a great importance from the viewpoint of economics.

MATERIALS AND METHODS

The study was carried out in three of Alexandria public gardens
lochted in East and West of Alexandria Governorate (S".allalat, Antoniades
an. Montazaha), from May, 1998 till. April, 1999. The softbrown scale in
this study was Hibiscus mutabilis, Acalypha wilkesiana, Nerium ofeander,
Ficus benghalensis and Lantana camara. The choised plant species for
studying, the dynamical changes in the estimated densities of this insect
pest throughout the period of investigation were H. mutabilis and L.
camara.

The shrubs were not exposed to any chemical material except in
Montazaha garden where they were applied with the precedent year as
recommended by Ministry of Agriculture programme.

From each inspected plant species, five trees or shrubs were
chosen to survey and study the population density of C. hesperidum in
each garden. Five small branches (15 cm. Long) with ten leaves were
picked out at random, every at two weeks intervals from all directions of
each tree, leaves and branches were put in cloth bags and transported to
the laboratory for counting and classifying the existing individuals of
detected species using a stereoscopic binocular microscope. The upper
and lower surfaces of the leaves were examined and the pre-adult, and
parasitized stages of the inspected insect were counted and recorded.

The rate of increase in population densities (half — monthly
variations) was calculated by dividing the mean number found in a
sampling data over that found in preceding one (Bodenheimer, 1951b). The
obtained results were statist cally analyzed according to Snedecor (1970Q).

The choised weather factors in this study to determine their effects
on the population densities of soft brown scale - daily mean temprature,
mean relative humidity, wind speed and day light. Daily records of these
weather factors in Alexandria Governorate were obtained from the general
Authority for Meteorology at Kobri El- Kobba, Cairo
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Simple correlation (r) and partial regression (b) values were calculated to obtain
information about the relationship between the mean number of individuals / tree
and the mean records of four tested weather factors.

RESULTS AND DISCUSSION

During this study, the soft brown scale, C. hesperidum L., was
recoded on many ornamental trees and shrubs in the inspected gardens.
From these plants were H. mutabilis, A. wilkesiana, N. oleander, F.
benghalensis and L. camara. The obtained data proved the following
finding during the study period : -

1. On H.mutabilis in three gardens : - .

It is important to mention here that the soft brown scale, C.
hespendum had been found confused with the other coccid species,
nemely Eucalymnatus tesseliatus (Sing) on the infested shrubs of Hibiscus
mutabilis. This finding agrees with Hamon and Williams (1984) who
mentioned that young females of E.tesselflatus could be confused with
brown soft scale.

Results in Table (1) and Figs (1, 2) show the monthly variations in
infestation rate (%) and the total number of individuals per thirty leaves of
H.mutabiiis in the three selected gardens during 1998 — 1999. The obtained
data elucidate that the highest percentage of infestation was recorded in
Montazah garden during August (85.0 £ 6.3 %) and September (90.3 £+ 4.7
%), whiie the lowest percentage in Shallalat garden during January (7.5
0.7 %). Similarly in Antoniades garden the highest rate of infestation was
noticed during the same period as Montazaha but in low percentage
comprised 50.9 + 4.7 % and 56.1 £ 4.7 % in August and September,
respectively. The minimum percentage of infestation 100 £ 0.4 %
occurred during October in Antoniades garden (Tabte 1). In Shallalat
garden, the infestation rate in general was low, the highest infestation
incidence was recorded during March (48.2 £ 0.8 %} ; the lowest ones was
8B1+07,92+08 86+05and75x 0.7 %, on May, August, December
and January, respectively (Table 1 —fig. 2).

Considering the fluctuating changes of C.hesperdium population in
the three selected gardens on H.mutabilis, the include data in Table (1) and
fig. (2) show the occurrence of higher rate of the total inspected individuals
of the soft brown scale during August and September (95.0 £ 6.3 and 90.3
+ 4.7%) in Montazaha and (50.0 £ 4.7 and 56.1 + 4.7) in Antoniades
gardens. That higher rate of infestation was observed on July (344 £ 2.5
%) and March (65.8 + 4.7) in Shallalat garden while these rates were more
or less extent decreased during the other months of inspection up to 10.0 +
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0.4% in Antoniades, 7.5 + 0.7% in Shallalat and 27.2 + 1.5 in Montazaha
garden during October, January and February, in respect. Generally in
Montazaha garden, the calculated rate of infestation and total individuals
per tree of the soft brown scale C.hesperidum on H.mutabilis were higher
than the both other inspected gardens.

The illustrated data in table (2) and Fig. (3 and 4) show that the
higher rates of infestation with per-adult C.hesperidum occurred in May,
December and March (100.0, 100.0 and 97.1%, respectively) in
Antoniades garden. The higher rates of adult females infestation in the
same garden occurred on the 2™ half of June, 16.7% and 13.2% on the 2™
half of January and September in respect. The infestation with adults was
completely coincided during October and December. (Table 2 and Fig 4)

On the other hand, the monthly variations (v) in the population
density occurred in August and March were 11 and 5.19, respectively
(Table, 2).

The performed field observations on the soft brown scale revealed
that it is usually parasitized with eulophid parasitoid, Metaphycus flavus
(Howard).The calculated percentage of parasitized nymphs of
C.hesperidum reached the maximum during the 1% and 2™ half of June
(18.7 and 7.2 %), July (15.2 and 6.3 %), the 2™ half of September (8.3 %)
and 12 half of October (8.3 %). During the winter months and early spring
the parasitoid disappeared, this is may be due to the unfavorable
meteorological conditions during these months (Table 2 and Figs 3 and 4).

The included resuits in Tabie (2) also show that the soft brown scale
concentrated on leaves during June 21%, July 18 QOctober and December
21¥, February, 1% March 1% up to April (88.5, 81.1, 100, 100, 85.6, 89.1
and 100 % of the total content ; respectively). While it was in high ratioc on
branches during May (86.8 and 78.7), August, (83.2 and 91.4) September
(77.0 and 65.6) and November 212 (64.9 %).

in Montazaha garden where the mean infestation rate was high and
three higher rates of pre-aduit were recorded in May, August and
November (76.2, 73.5 and 99.5 %) in average respectively. The higher
rates of adult female infestation were detected in July, March and April
(56.29 % 27.9 and 27.7 in average, respectively).

(Table 3 and Figs. 3 and 4).

Resuits in the previous table also declare that in Montazaha garden
the brown soft scale concentrated on leaves in high numbers during July
and Autumn months (September, October and November) and represented
72.2 %, 73.5, B7.3 and 65 % of total counts, respectively. Vise versa,
during spring months (March, April and May) and early summer (June), the
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insect concentrated on branches and represented 72.2, 88.6, 58.2 and 68.4
% in average, respectiveiy (Table 3).

The parasitized individuals with the parasitoid Metaphycus flavus
(Howard) were observed during summer months (June, July and August),
early autumn months (September and October), February and late spring
months (April and May) in considerable rates (Table 3). The highest ratio
was recorded during the first half of September (11% of total count).

The number of generations of C.hesperidum can be nearly detected
from the calculated percentages of pre-adults. From Table (3), it can be
observed four overlapping generations per annum for C. hesperidum on
H.mutabilis in Alexandna Governorate, particularly throughout May, August,
December and March, respectively.

This finding is agree with those obtalned by Talhouk (1969) who
reported that the brown soft scale had several generations per year under
Lebanon climatic and Zalomi and Morse (1991) indicated that it had three
to five overlapping generations per year.

2- On Lantana camara at Montazaha garden :

The infestation rate of C. hesperidum was relatively low compared
with that on H.mutabifis (Fig. 2). Data in Table (4) revealed the incidence of
higher rates infestation during May (9.4 %) and November (11.5 %).
Considering the total counted individuals per three results indicated that the
highest counted total numbers of the brown soft scale were in September
followed by August and December (Table 4 and Fig. 5).

it is worth to mention that, all the detected individuals of
C.hesperidum on L.camara were pre-adult females. The aduit females were
not observed on this host all over the period of inspection. It means that
L.camara is not preferable host plant to C hesperidum as H.mutabifis and
the noticed infestation of the insect on L.camara occurred temporally from
the neighbouring Hibiscus shrubs. (Fig. 5)

The average of annual fluctuation of the total number of pre-adults
reached 5-2 the monthly variation in the population of pre adults reached
1.44, 1.32, 1.77 and 1.12 during July, August, November and April,
respectively. (Table-5).

Concerning the effect of a biotic factor i-e., the weather factors on
C.hesperidum, the simple correlation of the effect of daily mean
temperature, relative humidity, wind speed and day light, indicated positive
and insignificant weak relationship between the daily mean temperature
and population density of C.hesperidum during the elapsing period from
May, 1998 till April, 1999. (Table 5 and Fig. 5)

This relation with relative humidity was very weak negative and
insignificant; weak positive and insignificant with wind speed and daylight.
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(That means that these factors are not ‘he main factors, which affect the
activity of the brown soft scale, C hesperidum population in this garden.

In general, the data agree with those obtained by Talhouk, (1969)
and Zalomi and Morse, (1991) who mentioned that the population of

C hesperidum are usually highest from mid-summer to early fall
Table {1} : Monthly variations in infestation rate (%), and total number/ tree of Coccus
hesperidum on Hibiscus mutabilis in three public gardens in Alexandria
district (May 1998 - April 1999).

Date of Antoniades garden Shalalat garden Montaza garden .
inspection Total No. Irfestation Total No. Infestation Total No. Infestation

free (%) free g Aree (%)
May. 1998 33.541.20 39.7+270 0.901010 8!0:0.70 1671310 47.814.70
June 530+0.50 25.0+4.10 9.20+3.70 L4820 34R 730 6311570
July 400£1.70 2391820 970+1.20 344250 40314450 69.21+410
fugust 26,5 +0.80 509 +4.70 2501020 9.20 +0.80 76.8 16.10 95.0 16.30
September 940+0.80 561470 3201080 213+0.80 51.7+6.30 90.314.70
October 2404050 10.0+040 4201080 2671470 3471160 7891470
November 4.50 +0.80 37.8+510 2.40 +0.50 153 +4.70 27.7 +1.70 63.6 £8.20
December 4204080 1901080 1904050 860050 2701490 58.6 +2.80
January, 99 300080 2144470 2504050 750+070 9901080 4391170
February 4.50 +1.60 28.3+470 11.2+2.10 33.9+3.30 3.40 +0.50 27.21+1.50
March 17.7 +0.50 2781570 48.2 +0.80 65.8 14.70 17.9 1,40 50.8 £5.70
April, 1999 3.70 +0.50 20.0+4.70 30.9+1.90 33.914.70 49.2 +4.90 64.2 +1.80

Table (2) : Forinightly variations in total individuals, population age structure (%) and quotient
of increase of Coccus hespirdum on Hibiscus feavs and branches at Antoniades
garden in Alexandria district (May 1998 - April 1999).

. . Infestation Tota! individual on Population age strudhure %

Date of inspection %) leaves  Bra et aduls P Q.

May 1% 28.0+2 30 132 868 100.0 0.00 000  0.00
21" 39.0:3.10 213 78.7 926 5.00 2.40 139

June 1% 8.00:1.90 413 58.7 72.3 9.00 18.7 0.21
21" 2.60+0.50 88.5 115 42.8 50.0 7.20 0.33

Juty 1% 530:0.80 81.1 18.9 723 12.5 15.2 2.01
21 2.70+0.80 63.0 37.0 31.2 62.5 8.30 0.51

August 1™ 29.7+3.30 16.8 832 88.1 1.9 0.00 11.0
21" 23.3+1.30 8.60 91.4 98.1 1.20 0.70 1.27

Septenber 1% 10.0+0.50 230 770 955 4.50 0.00 0.43
21" 8.7010.80 45 65.5 78.5 13.2 830 0.87

October 1% 3.00+0.80 100.0 0.00 917 0.00 8.30 0.34
21" 1.70:0.50 100.0 0.00 100 0.00 0.00 0.57

Novernber 1% 3.30:0.20 60.6 394 100.+ 0.00 0.00 1.84
21" 570+1 60 35.1 64.9 92.9 4.70 2.40 1.73

December 1% 6.30+1.60 68.3 31.7 100 0.00 0.00 1.11
21 2.00:0.80 100.0 0.00 100 0 0.00 0.00 0.32

January 1% 2.00+0.50 85.0 15.0 1000 0.00 000 1.00
21" 4.00+0.80 50.0 50.0 83.3 16.7 0.00 2.00

February 1% 2.7010.50 100.0 000 100.0 0.00 0.00 0.68
21*  6.30+0.60 52.4 476 71 28.9 0.00 2.33

March 1® 32.7+3 10 85.8 14.4 94 ; 5.80 0.00 519
21" 2.7040.50 74.1 25.9 100 0.00 0.00 0.08

April 1* 6.40+0.50 89.1 10.9 75.7 25.0 0.00 2.37
21" 3,0040.50 90.0 10.0 100 - 0.00 0.00 0.47
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Table (3) Fortrughtly variations in total individuals, population age structure and
guotient of increase of Coccus hesperdum infesting Hibiscus leaves and
pranches at Montazaha garden in Alexandria district (1998 - 1999).

: . Infestation % of total . _Popuiation age struchre %
Date of inspection (%) Leaves Branches  immature a?:ls Parasite Ql
May ¥ 46.4+4.50 42,5 57 5 735 215 4.90
15" 9.70+1.60 412 58.8 78.9 211 0.00 0.2%
June 14 23.6+3.10 309 69 1 66.4 282 5.40 243
15" 46.3+7 10 324 67.6 79.6 18.4 2,00 1.96
July 1" 23.447 30 585 415 62.5 375 0.00 0.51
15" 26.0+4.50 85.8 14.2 171 75.0 7.90 111
August 1 54.6+2 40 610 39.0 716 18.3 10.1 2.10
15" 91.0:3.70 57.9 421 95.4 0.00 460 1.67
September 1% 62.7+6.10 73.4 26.6 78.4 9.60 110 069
15" 49.3+2 40 73.6 24 76.5 14.0 950 078
October 1= 54.0+1 70 88.3 17 83.8 9.50 6.70 1.10
15" 46 314.80 86 4 13.6 869 8.00 5.10 0.86
Novermber 1 22.7+1 60 736 26 4 100.0 0.00 0.00 0.49
15" 39.0+2.80 56 4 436 939.0 100 0.00 172
December 1% 16.3+1 70 49.1 50.9 98 1 190 0.00 0.42
15" 23.0+4.90 53.5 46.5 94.2 5.80 0.00 1.41
January 1¥ 31.0£3.50 57 1 429 78.5 205 0.00 1.35
157 13.0+2.90 485 515 g2.0 8.00 0.00 0.42
February ke 6 70+0.80 40.3 597 90.3 9.70 0.0 0.52
18" 2.60+0.50 50.0 50.0 416 50.0 8.4 039
March 1¥ 4.30+0.50 30.2 698 775 225 0.0 1,65
18" 5.6010.50 540 . 94 6 56.8 43.2 0.0 1.30
April 1 30.3+4.50 132 ' 8648 62.7 317 56 5 41
18" 52.046.70 9.60 90.4 69.7 23.6 6.7 1.72

Table (4) Monthly variations n infestation rate (%) and total population and
guotient of increase of Coccus hesperidum on Lantana camara
leaves at Montazaha garden {(May 1998 — April 1998).

Infestation (%) Total no./tree Q.L
May, 98 940+05 -15.0x 47 .
June 73009 487 £ 9.1 0.78
July 10505 484 +4.9 1.44
August 138+25 55.0+8.2 1.32
September 129+21 60.0+82 0.92
October 650+17 36.7+82 0.50
November 115+29 4567 +25 1.77
December 870r29 500x25 0.84
January 750186 487 +2.5 0.77
February 600+186 40047 0.80
March 170+ 0.5 17+47 ¢.28
April 19005 16.7 + 4.7 112
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Table (5) The calculated simple correlation (r) and partial regression (b) values
with their significance of four a biotic factors in the measured

population density of C. hesperidum on Hibiscus mutabilis in
Alexandria Govemorate (1998 - 1999).

Daily mean R.H. Wind speed  Day light
Sources of variance tem;;?raiure (%) (misec.) (hrs.)
c)
Simple comelation (r ) 0.301 -0.02 0.41 0.45
Partial regression (b) 0.610 -0.05 3.42 315
Degree of freedom 10.00 10.0 10.0 10.0
i. value 1.000 0.06 1.42 1.60
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Fig. (1) : Effect of host plants on Monthly variations in infestation rate (%),

of Coccus hesperidum on Hibiscus mutabilis in three gardens in
Alexandria district (May, 98 - April, 1999).
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Fig. (2) : Effect of host plants on Monthly variations in total number of Coccus
hesperidum on Hibiscus mutabilis in three public gardens in Alexandria
district (May, 98 - April, 1999).
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