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ABSTRACT

Laboratory experiments were carried out to study the effect of different citrus varieties as host plants on the biological
aspects of the Seychelles fluted scale Icerya seychellarum. The experiments were carried out in the insectary of the Economic
Entomology Department, Faculty of Agriculture, Mansoura University under Fluctuated temperature degree of 22.4+3.1°c and

R.H. 60£5 %.

Results represented that, the total developmental period was the shortest when |. seychellarum reared on common balady

orange which represented by 48.7+1.3 days.

The survival rates during the nymphal stage of I. seychellarum were the highest on common balady orange, followed by
Lemon, Navel orange and the lowest observed on Succari (sweet) orange and Mandarin. According to the previous results the
index of suitability of different citrus host plants arranged in descending are as follows : on common balady orange, Lemon,

Navel orange, Succari (sweet) orange and Mandarin.

The oviposition period, adult longevity and the fecundity was the highest when the adult females were reared on common
balady orange (23.5+1.1, 59.4+2.3 days and 56.2+4.1 eggs/female), respectively.

INTRODUCTION

The Seychelles fluted scale seychellarum
mealybug Icerya seychellarum (Westwood) is one of
the several mealybug species considering as pests of
different fruit trees and attacking the main citrus trees
in Egypt (Bailey et al. 2010, Moustafa 2012, El-kady
2013 and Awadalla 2013).

Biological characteristics of 1. seychellarum by
rearing the insect either on palm leaves or sprouting
potatoes under laboratory conditions, annual generations
and the Ovipositional periods were studied (Abdel-
Rahman et al 2006 and Abdel-Aleem 2008).

Life span of I. seychellarum on ornamental palm
under laboratory conditions ranged between 70 and 90

days (Valuli 1992). This insect pest had two
overlapping generations on mulberry seedlings (Osman
2005).

Total developmental period of I. seychellarum
was the shortest when reared on ornamental palm and
the survival rates during the nymphal stage was the
highest on ornamental palm followed by persimmon and
the lowest survival rates were recorded on mango and
guava (Awadalla et al. 2015). The chemical analysis of
I. seychellarum was significantly different on crude
protein, lipids and total carbohydrates when the insect
reared on different host plants, where I. seychellarum
when reared on the ornamental palm had the highest
percentage of crude protein, lipids and total
carbohydrates, while the insect had the lowest crude
protein when reared on mango and pomegranate
(Awadalla 2015).

Therefore, the present study has been carried out
to obtain more information about the effect of different
citrus varieties as host plants on the biological aspects
of I. seychellarum under laboratory conditions.

MATERIALS AND METHODS

Laboratory experiments were carried out to study
the effect of different citrus varieties as host plants on

the biological aspects of the Seychelles fluted scale
Icerya seychellarum. The experiments were carried out
in the insectary of the Economic Entomology
Department, Faculty of Agriculture, Mansoura
University under mean of daily fluctuated temperature
degree of 224+ 3.1°c, RH. 60+ 5 % and photoperiod
of L.D 16 : 8 h.

Highly infested leaves from different host plants
were selected in the field and transferred to healthy
seedlings of different citrus host plants (Mandarin,
Lemon, common balady orange, Navel orange and
Succari (sweet) orange). These seedlings were
transplanted in pots under the laboratory conditions. For
estimating the incubation period, newly laid eggs were
isolated from ovipositing females. The ovisacs were
carefully kept in petri-dishes (9 cm diameter) and kept
under the fluctuated temperature regime.

To study the duration of the nymphal instars
under these conditions, newly hatched crawlers were
transferred to each host plant seedling. Twenty crawlers
were reared on each host plant. Investigations were
daily conducted to record the moults until development
completed. Furthermore, adult longevity and fecundity
for I. seychellarum females were recorded on each
citrus host plant at the fluctuated temperature regime.
Moreover, survival percentages for the three nymphal
instars of the insect were recorded. Daily main
temperatures and relative humidity were recorded twice
in the laboratory during the whole experimental period.

RESULTS AND DISCUSSION

1. Dewelopmental stages :-

Data presented in Table (1) indicated that the
incubation periods took the same period in all tested
citrus host plants (10.5 + 0.4 days). with insignificant
differences .

The shortest nymphal instars for I. seychellarum
when reared on common balady orange and represented
by 10.3+0.3 , 13.4+0.2 and 14.5+0.5 days for 1°!, 2" and
3¢ nymphal instars, respectively. While, the longest
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nymphal instars when 1. seychellarum reared on
mandarin and represented by 10.8+0.4 , 13.7+0.3 and
15.6+0.6 days for the three nymphal instars,
respectively. Statistical analysis indicated that there
were a significant differences according to different
citrus host plants for the three nymphal instars of I.
seychellarum.

As a conclusion, the total developmental period
were the shortest when 1. seychellarum reared on
common balady orange followed by lemon and navel
orange and represented by 48.7+1.3, 48.8+1.3 and
49.2+14 days with insignificant  differences,
respectively. On the other hand, the longest
developmental periods were recorded on succari(sweet)
orange and mandarin and represented by 49.5+1.5 and
50.6£1.6 days, respectively .

Table (1) : Duration of the dewelopmental stages of
fluctuated daily temperature degree 22.4 +
citrus host plants.

The obtained data in Table (2) and Fig.(1)
showed that the survival percentage of the three
nymphal instars were the highest on common balady
orange and represented by 89, 955 and 96.5 %,
respectively. I. seychellarum when reared on lemon, the
survival percentage came in the second category and
represented by 86, 94.2 and 95.1 %, respectively.

As a conclusion, the survival rates during the
nymphal stage of I. seychellarum were the highest on
commom balady orange followed by lemon, navel
orange and the lowest were reared on succari(sweet)
orange and mandarin. Based on the survival rate as an
index of suitability of different citrus host plants, the
suitability in descending order was : on common balady
orange (82.0 %), lemon (77.0%), navel orange (68.0%),
succari(sweet) orange (57.0%), mandarin (56.0%).

the Seychelles fluted scale 1. seychellarum under
3.1°c (Range 16 :28) and R.H. 60 + 5 % on different

. Incubation 1 2" 3™ Total nymphal | Total developmental
Citrus host plants . . . . .
period instar instar instar stage period

Mandarin 10.5+0.4 a | 10.840.4 a |13.7+0.3 a| 15.6+0.6 a 401411 a 50.6+1.6 a
Lemon 10.5+0.4 a | 10.2+0.3 b |13.5+0.2 a| 14.6+05 b 38.3+0.8 b 488+13 b
Common balady orange | 10.5+0.4 a | 10.3+0.3 b (13.4+0.2 a| 145+0.5 b 38.2+08 b 48.7+1.3 b
Navel orange 105+0.4 a [10.4+0.3 ab(13.5+0.2 a[14.8+t0.5 ab| 38.7£09 b 492414 ab
Succari(sweet) orange 10.5+0.4 a |10.5+0.4 ab|13.6+0.3 a| 14.9+0.6 ab 39£1.0 ab 495+15 ab

Means followedby the same letter ina column are not significantly difference at 0.05 level of probability (Duncan's Multipl e

Range Test).

Table (2) : Survival percentage for the three nymphal instars of the Seychelles fluted scale

under fluctuated daily temperature degree

I. seychellarum
224 + 3.1%c and RH. 60 +5 % on different citrus

host plants.
Citrus host plants 1% instar 2" instar 3 instar Nymphal stage
Mandarin 65 90.8 94.9 56 %
Lemon 86 94.2 95.1 77 %
Common balady orange 89 95.5 96.5 82 %
Navel orange 78 92.3 94.4 68 %
Succari(sweet) orange 67 92.5 91.9 57 %

Fig (1) . Survival percentages for nymphal stage of

the Seychelles fluted scale 1. seychellarum under

fluctuated daily temperature degree degree 22.4+ 3.1°c (Range 16 : 28 ) and RH. 60 + 5 % on

different citrus host plants.
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2. Adult stage :-

Data arranged in table (3) showed the
ovipostional periods of I. seychellarum when reared on
different host plants under insectary conditions of 22.4
+3.1°c and 60 + 5 % R.H. Pre-oviposition period was
the shortest on lemon and common balady orange
followed by succari(sweet) orange, navel orange and
mandarin with insignificant differences . On the other
hand, the longest oviposition period was observed on
common balady orange ( 23.5+1.1 days) and the
shortest on mandarin (20.1+0.9 days) with significant
differences.

So, the adult longevity was the longest on
common balady orange and lemon followed by navel
orange and succari(sweet) orange, while, the shortest
adult longevity was recorded on mandarin with
significant differences. moreover, the fecundity was the
highest on common balady orange and lemon.

As a conclusion, the longest oviposition period,
the longest adult longevity and the highest fecundity
were observed when the adult females were reared on
common balady orange (23.5+1.1, 59.4+2.3 days and
56.2+4.1 eggs/female) respectively, followed by on
lemon  (22.8+x1.2, 58+21 days and 52.1%3.3

Table (3) : Ovipositional periods, adult longevity and fecundity of the Seychelles fluted scale

eggs/female) and on navel orange (22.4+1.1, 57.5£1.9
days and 444417 eggs/female), respectively.
Meanwhile , the shortest oviposition period , the
shortest adult longevity and the lowest fecundity were
observed when the adult female reared on
Succari(sweet) orange (22.7£1.2 , 57.3+1.9 days , and
50.4+3.1 eggs/ female) followed by mandarin which
represented by 20.1+0.9, 51.4+1.7 days and 42.4+2.1
eggs/female, respectively.

These result are in agreement with those of
Valuli (1992), they found that 1. seychellarum on
ornamental plants in the laboratory, the life span ranged
between 70 and 90 days. Ibrahim (2005) who found that
I. seychellarum reared on persimmon trees the adult
longevity was 51.12 + 5.44 at 28.6 °c, while fecundity
was 68.2+4.26 eggs/female at 28.6°c. Abdel-Rahman et
al. (2006) mentioned that, I. seychellarum can complete
its life cycle on mango trees. Awadalla et al. (2015)
studied the influence of different host plants on the
biological characteristics of the seychellarum mealybug
I. seychellarum and they found that ornamental palm
and persimmon trees were the suitable host plants for
rearing the insect, survival rates during nymphal stage,
adult longevity and fecundity.

I. seychellarum

under fluctuated daily temperature degree 22.4+ 3.1°c and R.H. 60 +5 % on different citrus host

plants.

. Pre — Ovi — Inter — Adult Fecundi
Citrus host plants oviposition position oviposition longevity ( No. of egg gying)
Mandarin 19.1+0.8 a 20.1+09 b 122402 b 514417 b 424421 b
Lemon 18.7+0.7 a 22.8+1.2 a 16.5+0.6 ab 58+2.1 ab 52.1+33 a
Common balady orange 18.740.7 a 235+1.1 a 17.2406 a 59.44+2.3 a 56.2+4.1 a
Navel orange 19.2+0.7 a 22.4+1.1ab 15.9+0.4 ab | 57519 ab 44.4+1.7 ab
Succari(sweet) orange 18.9+0.7 a 22.7£12 a 15.740.4ab 57.3+1.9ab 504431 a

Means followedby the same letter ina column are not significantly difference at 0.05 level of probability (Duncan's Multiple

Range Test).
REFERENCES

Abdel-Aleem, R.Y. (2008). Biological studies on the
mealybug Icerya seychellarum (Westwood)
(Homoptera, Margarodidae). Fayoum J. Agric.
Res. & Dev. 22 (2):120-128.

Abdel-Rahman, M. M.M; S.Salem; I. El-Said and
A.M., Abdel Ghany. (2006) Resistance of
Alphonso mango cultivar to the Margarodid
Mealybug Icerya seychellarum in relation
to leaf quality and leaf secondary
metabolites.Egypt.J.Agric.84(1)115-121.

Awadalla, S. S. ; H. M. Fathy; A. H. Abdel-Salam and
M. A. Mayoof (2015). Influence of different host
plants on the biological characteristics of the
Seychellarum mealybug Icerya seychellarum
(Westwood).J.Plant Protection and Pathology.
Mansoura Univ. 6(2): 245- 254.

Awadalla, Hagar S. S.(2013). Ecological and biological
studies on certain mealybug species and their
associated natural enemies at Mansoura district.
Ph.D. Thesis, Fac. Agric. Mansoura Univ. pp
198.

Awadalla, Hagar S. S.(2015). Effect of prey quality on
progeny development and fitness of the
coccinellia predator Rodolia cardinalis Mulsant .
(Under publication) .

Bailey, Alastair ; Chandler, David ; Grant, Wyn P.;
Greaves, Justin; Prince, Gillian and Tatchell,
Mark (2010) Biopesticides : Pest Management
and Regulation. Cambridge, MA, USA: CAB
International, p 79.

El-Kady, H. A. (2013) . Host preference and chemical
control of citrus mealybug, planococcus citri
Risso (homoptera, pseudococcidae) on citrus
trees. J. Plant Protection and Pathology.
Mansoura Univ. 4(4): 385 - 396



Shanab, L. M.et al.

Ibrahim, M. M. (2005): Ecological and biological
studies on persimmon (Diospyros kaki L.) pests
and their natural enemies. Ph.D. Thesis, Fac.
Agric. Mansoura Univ. pp. 154.

Moustafa, M. (2012). Scale insects (Coccoidae:
Hemiptera) infested citrus trees and their natural
enemies, with a key of these pests in Egypt.
Egyptian Academic J. Biol. Sci. Entomol. 5(1):1-
23. Ain Shams Univ.

Osman,E.A.(2005).Studies on some homopterous
insect pests infesting mulberry trees in
relation.with Bombyx moriL .(Bombycidae:
Lepidoptera)silk production. Ph.D. thesis,
Fac. Agric.Cairo University. Egypt pp. 197.

Valuli, K. (1992) Mealybug and scale insects of
ornamental plants and their control. M.Sc.
thesis, kasetsart Univ. Bangkok , Thailand.(Ct.
from Abdel — Aleem 2008 j).

A o D) B da gl gl ciliaall o Al i) gas gl gal) cpe AdlA Ciliaal 3l
o) i pabe (Abas 9 (agn Gua daaa A Ga e e pew ¢ qild dgana

Bugaiall daala — ds) 3l A0S Agalardy) &) jlal) acd*

e Ml 88N Bl A o) gl (ailadl) ey ol sall (e Adliae Cilial 530 dul ) Cy sl dlerall oyl
224ib‘).\a_m3‘)“);&1;)d&i\;3BJ}M\&MB-%\JJ\ME‘%JLAY\Q\)M\eué&&_\\‘)ﬁnﬂwﬁ:\);\ &_IJBSM

3.1

Dl e 5 pdall A i 8 Ladie Tjee juad¥) il o D) S8 Gall 5 58a1 ALK e ) b o il Caa

Lap V¥4 €AY il Gum ol JUs )

Dl ey (ol Q& sl e eV cul€ a Slind) G883 Bl 4 ) ) sl 34 cl@)) Jase of il & el
Al J) gad) el a8 liall Jama Jiicly | sl 5 o LSl QUi e J8Y) cailS 55 jm sal JE ) gy () sall
vl — g Sl QU ll — 5 pamal JUE all — ) smalll — (gl JUaE ) SYIS T g 3 (S Adlidal)

o3 A AR S il Ay pead e 5 ALSH 5 pdall a5 558 J ghal ¢ G g5 5id Jshal o il @ jelal LS
(Y amy £9407Y slagn Y.Y4£09.€ YV £YV.0)  (galdl Jill jladl deledn



J. Plant Prot. and Path., Mansoura Univ., Vol.7(1), January, 2016

J. Plant Prot. and Path., Mansoura Univ., Vol.7(1), January, 2016

J. Plant Prot. and Path., Mansoura Univ., Vol.7(1), January, 2016



