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ABSTRACT. Based on random samples of leaves taken at about fortnighlly intervals 
from four Ficus ni/ida trees. studies on the population dynamics of the oriental scale. 
Aonidiella orien/alis (Newstead) and factors affecting its seasonal abundance were 
carried out throughout the year 1987-1988 . Counts of alive scales were made on I sq. 
inch per each leaf surface . 

Four distinct peaks representing four annual generations were observed; two 
winte r and two spring generations. During summer , the population attained its 
lowest level probably due to the extremdy high temperature and arid climate 
prevailing during this period of the year. A steady increase in the population of 
insects was observed in autumn, and the first peak of abundance appeared at the 
beginning of winter. 

Temperature was negatively and significantly correlated with the population. 
values of (r) for the maximum and mean temperatures obtained (-0.6667 and 
-0.5995 respectively) were highly significant. On the other hand, rainfall had no 
apparent effect on the population (r=O.28I3). while correlation with the relative 
humidity was slightly positive (r=0.4897). As a general rule . the sides of trees 
exposed to the winds harboured less individuals than the opposite sides . Crawlers 
seem to be forced to drift by wind to more protected zones . 

Numerous species of scales have been previously recorded on a wide range of host 
plants in Saudi Arabia (Martin 1972, Abu-Thuraya 1982, Matile-Ferrero 1984, 
AI-Ahmed and Badawi 1989). Of these, the oriental scale insect, Aonidiella 
orienta/is (Newstead) which seems to be more adapted to the arid climate was the 
most dominant (AI-Ahmed and Badawi 1989). This species is a widespread and 
polyphagous diaspidid usually occurring upon foliage of host plants both in the 
desert as well as in the coastal regions (Matile-Ferrero 1984). 

Work on A. orientalis, unlike most other species of scales is very limited. A 
study of the available literature shows that save for a single paper on its bionomics 
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(Moussa 1986) and a few papers dealing with its recognitIOn characters 
(McKenzie 1938), synonymy (Balachowsky 1956), geographical distribution 
(Gentry 1965) and host plants (Martin 1972, Abu-Thuraya 1982, Matile-Ferrero 
1984) nothing of importance on the ecology of this insec t has been published. 

The present study follows out the population dynamics of this species 
throughout the differe nt seasons of the year and shows the effect of certain 
climatic factors on its seasonal abundance. 

Methods and Technique 

For studying the population dynamics of this insect, four adjacent Ficus 
nitida trees , in the orchard of the Agricultural Experimental Station of the 
College of Agriculture, King Saud University at Deirab were selected for this 
purpose . The trees were nearly of the same height (3 meters), size, vigour and 
shape. No toxic chemicals were applied to the trees one year before starting this 
work. 

The seasonal changes were followed by sampling leaves from each tree at 
fortnightly intervals for a complete year starting December 22, 1987. A total of 26 
samples from each tree were taken throughout the study period. Each sample 
consisted of 40 leaves , 10 leaves picked up at random from each of the four 
cardinal quadrants of the tree. In the laboratory , and by means of a stereoscopic 
microscope , counts were made of alive, dead and parasitized scales on one square 
inch of both surfaces of each leaf. Empty male scales were considered living males 
(Habib and ~(halifa 1957). 

Records of the maximum, mlOlmum and mean temperatures, relative 
humidity, rate of rainfall and wind direction were obtained from the Meteorolo­
gical Section of the Experimental Station. The correlation coefficients (r) were 
calculated to determine to what extent would the scale population and its 
distribution be affected by the prevailing climatic conditions. 

Results ?nd Discussion 

1. Seasonal fluctuations of population: 

A study of the data in Table 1 and the graphical representation of Fig. 1 
shows clearly that the population of the oriental scale, A . orienta lis fluctuated up 
and down indicating continuous reproduction of th insect all the year round. Four 
distinct peaks, probably representing four annual generations were observed; two 
winter generations at about the end of Decernber 1987 and the end of January 
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Table I. 	Number of alive scale insec ts on 320 sq. inches of leaves (II) leaves x 4 directions x 4 trees x 
I sq. inehJle~f surface) and the quotie nt of increase 

c 
0 

'" 01 
OJ 
~ 

Date No. of 
scales 

Quotient 
of 

increase 

c 
0 

'" 01 
OJ 
~ 

Date No. of 
scales 

Quotient 
of 

increase 

... 
" C 
3 

22 Dec . X7 
5 Jan. XX 

20 Jan . XX 
4 Feb . XX 

IX Feb. XX 
2 Mar. XX 

1203 
1152 

1258 
IOOl) 
1151 
952 

1.50 
0 .7 1 
I.4X 
O.XO 
O.X4 
1.12 

... 
"E 
E 
:l 

(/J 

22 Jun . XX 
6 Jui. XX 

20 Jui. XIl 
:1 Aug. XX 

17 Aug. XX 
31 Aug. XX 

4:12 
4Xl) 
300 
495 
4117 
2110 

1. 13 
1.13 
0.61 
1.65 
0.9X 
0.57 

Total 6125 Tota l 241l:1 

OIl 
.: 
5. 

(/J 

16 Mar. IlX 
30 Mar. XX 
1J Apr. IlX 
27 Apr. XX 
II May IlX 
25 May XX 

1347 
1041 
1l)50 
1386 
53 1 
609 

1.41 
0.77 
I. X7 
0 .71 
0.31l 
I. 15 

c: 
E 
:l 

:l 

<t: 

21l Sep. XX 
12 Oct. XX 
26 Oct. XX 

l) Nov . XX 
23 Nov. XIl 
7 Dec. XX 

435 
512 
661l 
752 
702 
1104 

O.l)O 
I.IX 
1.30 
1.13 
0.93 
1.14 

Tot al 61lM Total :1H73 

N.B. 	Two more specimens on June Il, 19111l (3H2 scales , Q value = 0.63) and on September 14 , 1l)1l1l 
(41l5 scales , Q value = 1.73) were inspected but werc not included in this table . 

1988 respectively , and two spring generations; on mid March and mid April 1988 
respectively. The populations of the four peaks increased progressively, so that 
the latter was the highest. 

During the summer period, a sudden drop in the population of the insect 
occurred and the population attained its lowest level. This may be attributed to 
the extremely high temperature prevailing during this season. High summer 
temperature is believed to significantly increase mortality of the young stages of 
the red scale, A . aurantii (Morse et al. 1985) and adult males of same (Yan and 
Isman 1986) . 

During autumn , and as the temperature started to decline, a steady increase 
in the population of scales was observed, and the first peak of abundance 
appeared at the beginning of winter. 

Comparison between the population of insects in the four seasons of the year 
indicates that the highest count (6864 individuals or 35.5% of the total) was 
obtained in spring, followed in order by that of winter (31.7%), autumn (20.0%) 
and summer (12.8% ). 
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The average annual fluctuations as calculated by dividing the maximum 
population by the minimum, and the highest quotient of increase (Q) as 
calculated by dividing the population of each count by that of the preceding one 
(Bodenheimer 1951) were 6.96 and 1.87 respectively . The latter figure was 
obtained in spring at a temperature ranging between \5 .2 and 30 .0"C and 30% 
R.H. which seem to be the optimum conditions for the development of this insect 
in the area . 
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2. Factors affecting the seasonal abundance: 

The effects of temperature (maximum, minimum and mean), relative 
humidity, rainfall and wind direction on the population of this insect were 
discussed . 

(a) Effect of temperature: 

Temperature was negatively and significantly correlated with the population 
of alive insects. Values of (r) for the maximum (-0.6667) and mean temperatures 
(-0.5995) were highly significant, that of the mean temperature (-0.4912) was 
significa nt at 5% level only . 

Under local conditions of the Central region of Saudi Arabia (arid zone), 
high summer temperature which may rise up to 50"C seems to be more critical to 
scale insects and can be regarded as one of the main factors determining its 
distribution and abundance. 

(b) Effect of relative humidity: 

Records of the relative humidity indicated that the locality is characterized 
by an extremely dry climate . It reached its absolute maximum (65.4%) at the 
beginnirlg of December 1988 and for a very short period not exceeding one week, 
and attained its absolute minimum (20 .9%) at the end of August. The relative 
humidity proved to have a slight positive effect on the population of this insect ; 
value of (r) obtained (0.4897) was significant at 5% level of probability. 

(c) Effect of rainfall : 

The total amount of rain that fell down throughout the year was 128.2 mm 
over a period of 112 days from January 5 to April 27, 1988. Rainfall seems to have 
no significant effect on the population (r=0.2813). 

(d) Effect of wind direction: 

The distribution of scales on leaves of the four cardinal quadrants of trees 
during the four seasons was affected by wind direction. As a general rule, the 
sides of trees facing the wind always harboured a relatively lower scale population 
(Fig . 2) . This comes in agreement with the findings of Bodenheimer (1930) and 
Bodenheimer and Steinitiz (1937) who stated that crawlers of the purple scale , 
Lepidosaphes beckii were forced to drift by wind and shelter in more protected 
zones. 
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Fig. 2. E ffect o f wind direction on the distrihu tion o f A. uric ntalis scales in the four cardin al quadrants o f F. nitida trees. 
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