J. Plant Prot. and Path., Mansoura Univ., Vol.10 (3):195 - 198, 2019

Biological Studies on the Cotton Mealybug Phenacoccus solenopsis Tinsley,
(Hemiptera: Pseudococcidae) under the Laboratory Condition
Ata, T. E.

Dep. of Economic Entomology Fac. of Agric. Damietta University, Egypt.
ABSTRACT

The cotton mealybug Phenacoccus solenopsis Tinsley (1989) (Hemiptera: Pseudococcidae) is one of the invasive species
recently introduced to Egypt and nowadays it is wide spread among various parts of the country. The aim of this study shed light on
certain biological aspects of the cotton mealybug and the effect of three host plant species i.e. (“potato”, “tomato” and “cotton”) as food
source on certain biological aspects under the laboratory conditions. The results showed that the female and male of the cotton mealybug
are not equal in numbers of moulting and nymphal duration. The life cycle of cotton mealybug was greater for males compared to
females may be due to the additional moult and the pupal stage in the male, and it was significantly affected by different host plants, the
females lasted 24.2+2.7, 22.1+3.1 and 20.0+2.7 days on potato, tomato and cotton plants leaves, respectively, while the males life cycle
lasted 25.242.6, 22.9+3.1 and 21.4+2.9 days on potato, tomato and cotton plants leaves, respectively. Adult females lived longer than
males, the female longevity lasted 31.2+2.5, 26.8+3.6 and 23.1+3.2 days on potato, tomato and cotton plants leaves, respectively, while
males lived 3.141.3, 2.1+0.9 and 2.0+1.0 days on potato, tomato and cotton plants leaves, respectively. The cotton mealybug fecundity
was significantly affected by different host plants; the females laid 163.3+48.5, 212.8+55.1 and 265.8+57.7 Eggs/female when adults
reared on potato, tomato and cotton plants leaves, respectively. Sex ratio between females and males of P. solenopsis reared on potato,
tomato and cotton plants leaves are not affected by the host plant. From the motioned results, it could be concluded that the cotton
mealybug, P. solenopsis preferred cotton plant than the other two host plants. Key words: Cotton mealybug, Phenacoccus solenopsis,
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biological studies, Egypt.
INTRODUCTION

The cotton mealybug, Phenacoccus solenopsis
Tinsley (Hemiptera: Pseudococcidae) is one of soft bodied
insect pest which secretes honeydew which encourages the
development of black sooty mold Hamlen, (1975) and
Jagadish et al., (2009). Phenacoccus is one of the largest
genera in the family Pseudococcidae, as it currently
contains more than 180 species (Ben-Dov, 1994).

P. solenopsis has a wide geographical distribution in
many countries in the world with its origin in Central
America Fuchs et al, (1991) and Williams and Granara de
Willink (1992), the first recorded in Ecuador and Caribbean
by Ben-Dov (1994), in Brazil by Mark and Gullan (2005), in
Argentina by Granara de Willink (2003) and in Chile by
Larrain (2002). P. solenopsis has been described as an
invasive and serious pest of the cotton plants in India and
Pakistan by Hodgson et al, (2008) and in Nigeria
on Hibiscus sp., by Akintola and Ande (2008). The latest
record of P. solenopsis as an invasive pest in the Eastern
region of Sri Lanka by Prishanthini and Laxmi (2009) on
vegetable, ornamentals, weeds and on cotton in China by
Wang et al., (2009) and Wu and Zhang (2009).

In Egypt, the cotton mealybug P. solenopsis was
recorded at the first time on weeds by Abd—Rabou et al.,
(2010), and as a new pest on tomato plants, Lycopersicon
esculentum by Ibrahim et al., (2015) and recorded on cotton
plants Gossypium hirsutum L. by El-Zahi et al, (2016). It
was first record as a new pest on tomato, pepper, eggplant
and maize plants at Fayoum by Abd El-Wareth (2016) and
on soybean plants by El-Sarand, (2017).

P. solenopsis recorded as one of the polyphagous
insect pests that feed on a wide range of plant varieties by
Kumar and Kontodim, (2012). It is a sap sucking insect and
polyphagous attacks more than 183 plant species in 52
families by Ben-Dov et al., (2009). The host range of P.
solenopsis includes trees and plants such as fig, date palm,
grapes, banana, apple, avocado, citrus, tomato, cucurbits,
cotton, okra, mulberry and ornamentals plants as Hibiscus
sp., Chrysanthemum sp., by Abbas et al., (2010). The cotton
mealybug has been recorded in 35 localities of various
ecological zones of the globe by Ben-Dov et al., (2009).

The cotton mealybug directly causes many damages
to the host plants by sucking its sap, also causes indirect
damage by secreting large amount of honeydew which
encourages growth of the black sooty mold and decrease
photosynthesis in plant leaves by Arif et al, (2012).
Furthermore, the cotton mealybug insects are suspected as
plant diseases vector by Culik and Gullan, (2005).

Therefore, the present study was conducted to
evaluate the influence of three host plant species on the
biological aspects of the insect pest, so that the obtained
information may be useful to formulate the management
strategy of the pest.

MATERIALS AND METHODS

Sources of insect:

Studies on the biology of the cotton mealybug
Phenacoccus solenopsis were carried out in the laboratory of
Economic Entomology, Faculty of Agriculture, Damietta
University using the population collected from unsprayed
cotton plants Gossypium sp., L. (Malvales: Malvaceae) at
Agricultural Research Station, Kafr El-Sheikh, in August
2018.

Insect rearing:

The study was conducted between August and
October 2018 under the laboratory condition, when the daily
maximum, daily range, and daily minimum of temperature
and daily mean of relative humidity were, (35.5°C, 10.3°C
24.3°C and 52.1%), respectively.

To rear the various stages of P. solenopsis and to
carry out further biological studies, under laboratory
conditions, Plastic Petri dishes 8 cm in diameter were used,
each Petri dish containing a plant leaf. Plant leaves of potato,
tomato and cotton free from insecticide and mealybug
infestation, the leaves washed with tap water and shade dried
then used as food source. The bases of the leaves petiole were
individually covered with a water soaked cotton swab to
prevent desiccation of the leaf. Specimens of mealybugs used
in these studies were identified as P. solenopsis by the Insect
Identification Service of Agricultural Research Institute,
Cairo, Egypt. The biological data of different stages or instars
of the insect were daily observed and recorded until they
became adults using stereoscopic microscope.
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Daily monitoring of nymphs moulting, the immature
stages duration and nymphs complete its further molting and
reached to the adult stage were done to determine the adult
longevity, pre-oviposition, oviposition, post-oviposition
periods and fecundity.

Total 100 newly hatched crawlers of P. solenopsis
were reared on each host plant leaves up to third instar to
determine the sex ratio. The third nymphal instar forming
cocoons were separated as male and female and sex ratio was
worked out.

Statistical analysis

Statistical analysis of the obtained data on P.
solenopsis was analyzed using one way analysis of
variance (ANOVA) and the means were compared for
significance by Duncan’s Multiple Range Test (Duncan
1955) at 0.05 probability level using SPSS system.

RESULTS AND DISCUSSION

The cotton mealybug Phenacoccus solenopsis was
observed to be ovoviviparous, females laid their eggs in
cottony ovisac at posterior part of abdomen. Both eggs and
crawler was observed in the ovisac and deposit eggs hatched
within a short time (within 1 day). Therefor the egg
incubation period and 1st nymphal instar was combined.

(Anonymous, 2008), mentioned that the eggs of P.
solenopsis hatched after 4-6 hours.

The obtained results presented in Table (1), showed
that the female and male of the cotton mealybug are not

equal in numbers of moulting and nymphal duration. The
female nymph’s moulte three times and males four times.

The newly hatched nymphs for some time crawled
over leaf surface searching about suitable place for feeding
and then settled down.

The duration of combined egg incubation period and
first nymphal instar lasted 7.3 £ 1.6, 6.5+£1.6 and 6.1£1.5 days
on potato, tomato and cotton plants leaves, respectively, at
daily max., daily range, and daily min. of temperature and
daily mean of relative humidity 35.5°C., 10.3°C., 24.3°C.,,
and 52.1% R.H, respectively.

The longest nymphal instar is the second instar it was
lasted 9.3£2.4, 9.0+£0.7 and 7.9£1.1 days on potato, tomato
and cotton plants leaves, respectively, Table (1). P. solenopsis
male and female nymphs can be remarked from 3rd instar
onwards. The male nymphs after 3rd moult formed a white
silken cocoon, but in females such phenomenon not
observed. The female nymphs continued to moult for remain
in juvenile stage still. Male’s cocoon was white in colour and
cylindrical in shape.

Duration of male combined third and fourth instars
lasted 8.6+1.8, 7.4+1.4 and 7.4+1.4 days on potato, tomato
and cotton plants leaves, respectively, Table (1). Whereas the
third nymphal instar as the last instar for female lasted
7.6£1.6, 6.6+1.3 and 6.0+0.9 days on potato, tomato and
cotton plant leaves, respectively, Table (1).

Table 1. Influence of different host plant species on the life cycle of the cotton mealybug P. solenopsis under the

laboratory conditions.

Female Female Male pupa Male
Host plants Ege + I Instar Il nstar 111 Instar life cycle II1 +IV Instars life cycle
Potato 7.3+1.6a 93+24a 7.6+1.6a 242427 a 8.6+1.8a 252+2.6a
Tomato 6.5+1.6a 9.0+0.7 ab 6.6+1.3b 22.143.1 ab 74+14a 22.9+3.1 ab
Cotton 6.1£1.5a 7.9£1.1 be 6.0:09b 20.0+2.7 be 74+14a 21.4+2.9 be
LS.D5% 1.31 1.30 1.06 235 1.28 2.39

Means with the same letter are not significantly different (P= 0.05; Duncan’s Multiple Range Test) Duncan, 1955

The life cycle of the cotton mealybug was
significantly affected by different host plants, the females
lasted 24.2+2.7, 22.143.1 and 20.04+2.7 days on potato, tomato
and cotton plants leaves, respectively, while the males life
cycle lasted 25.242.6, 22.943.1 and 21.4+2.9 days on potato,
tomato and cotton plants leaves, respectively, Table (1).

The obtained results are agreed with those obtained
by Kamariya (2009), who found that the female nymphal
stage passed through three instars, the duration of the 1st
(crawler), 2nd and 3rd nymphal instars lasted 4.82 + 1.12,
5.64 £ 1.14 and 6.42 £ 1.14 days, respectively. The total
nymphal period was minimum 12 days and maximum 21
days with 16.88 + 2.11 days in average. The total life cycle
duration of P. solenopsis female reared on cotton leaves was
minimum 25 days and maximum 36 days with 31.12 + 3.19
days in average.

Vennila et al, (2010), recorded that the
developmental duration of males longer than females because
an additional moult and the pupal stage. Whereas the 2nd
instar of males was the longer developmental duration and
their high mobility could be the reason for decrease its
survival, and it was not observed in the 4th instar due to the
scarce of the male’s population, and difficulty of observation
of any sex related differences in early nymphal instars.
Akintola and Ande (2008) showed that the developmental

periods for the 1st, 2nd and 3rd nymphal instars lasted 6, 8
and 10 days, respectively, for P. solenopsis nymphs reared on
H. rosa-sinensis plants.

The data in Table (2) showed that the duration of the
adult longevity of the cotton mealybug was significantly
affected by different plant species. The longest pre-
oviposition period was recorded on potato plant leaves with
10.7+2.3 days. While the shortest pre-oviposition period was
recorded on the cotton plant leaves with 7.5£1.8 days,
whereas, the tomato plant leaves showed moderate duration
for the pre-oviposition period with 9.3+1.8 days.

The oviposition period for this insect takes the same
trend as in the pre-oviposition period, the oviposition periods
were 11.842.1, 10.6+1.2 and 9.8+1.1 days for the adults
reared on potato, tomato and cotton plants leaves,
respectively. The fecundity of the cotton mealybug through
the oviposition period was 163.3+48.5, 212.8455.1 and
265.8+57.7 Eggs/female in average for the adults reared on
potato, tomato and cotton plants leaves, respectively. The
post-oviposition period also takes the same trend as in the
pre-oviposition and oviposition periods, it was lasted 8.7+1.2,
6.8+1.5 and 5.8+0.9 days for the adults reared on potato,
tomato and cotton plants leaves, respectively.

Results presented in Table (2), revealed that females
of the cotton mealybug lived longer than males, the female
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longevity lasted 31.242.5, 26.843.6 and 23.1+3.2 days on
potato, tomato and cotton plants leaves, respectively, while
the longevity of males lasted 3.1£1.3, 2.140.9 and 2.0+1.0
days on potato, tomato and cotton plants leaves, respectively,
Table (2).

The effect of different host plants on P. solenopsis
clearly appeared on the total life span periods for females and

males it was calculated from the egg laying to the death of
adult stage. The total life span of P. solenopsis was the
longest on potato it was 55.3+£3.2 and 28.3£3.0 days for
female and male while the shortest on cotton with 43.1+4.8
and 23.443.5days whereas, the tomato showed moderate
duration for the total life span period it was 48.8+5.0 and
25.043.2 days for female and male.

Table 2. Influence of different host plant species on the biological aspects of the cotton mealybug P. solenopsis

adults under laboratory conditions.

Pre- N Post- Female Male Fec./ Sex
Host L Oviposition S Female Male .
lants oviposition eriod oviposition long. long. life span _ life span female ratio
P period P period (d) P P (n) =B)
Potato 10.7£23 a 11.8£2.1a 87+1.2a  312+£25a 3.1£13a 553+£32a 283+£3.0a 163.3+485a 1:0.23
Tomato 9.3+1.8a 10.6£1.2 ab 6.8+1.5b  26.843.6b 2.1409b 48.8+50b 25.0£32b 212.8+£55.1b 1:0.26
Cotton 7.5+1.8b 9.8+1.1 be 58409c¢  23.1432c¢ 2.0£1.0b 43.1+48c 23.4+3.5b 265.8+57.7c¢ 1:0.29
L.S.D5% 1.67 1.28 1.02 2.61 0.88 3.64 2.70 44.79

Means with the same letter are not significantly different (P= 0.05; Duncan’s Multiple Range Test) Duncan, 1955

Sex ratio between females and males of P. solenopsis
reared on potato, tomato and cotton plants leaves not affected
by the host plant show similar percentage of sex ratio under
the laboratory conditions. Culture revealed that out of 100
third instar nymphs for each host plant, 81, 79 and 77 were
females and 19, 21 and 23 were males on potato, tomato and
cotton plants leaves, respectively. Thus female to male ratio
was 1: 0.23, 1: 0.26 and 1: 0.29 (2:3). The obtained results
agreed with Prishanthini and Vinobaba (2009), they found
that the sex ratio of P. solenopsis female to male was 1: 0.21

(%)

From the data presented in Tables (1 and 2), can
concluded that the different host plants significantly affected
on the duration of nymphal instars, total life cycle, adult
longevity and fecundity of the cotton mealybug P. solenopsis.
The longest durations were recorded on the potato plant
leaves while the shortest one was observed on cotton plant
leaves.

From the above motioned results, it could be
concluded that the cotton mealybug, P. solenopsis preferred
cotton plant than the other two host plants.

The obtained results are in agreement with Kamariya
(2009), who found that the average of pre-oviposition,
oviposition and post-oviposition period were recorded as 4.32
+ 0.8, 8.0 = 0.8 and 2.72 £ 0.79 days, respectively. The
average egg laying capacity of the female was 427.68 = 86.69
eggs. The average longevity of female adults was 13 to 18
days with an average of 15.52 + 1.42 days. Also,
Anonymous, (2008), recorded that the fecundity of mealybug
was observed as 310-625 eggs/ female with average of 470
eggs/ female. 98-239 nymphs were observed in an ovisac.
The incubation period was 4-6 hours. Mating period lasted
for 10-45 minutes and the reproduction occurred 8-14 days
after mating. The male nymphal period of 13-17 days was
reported. The adult female was 4-5 mm long, oblong in
shape. Male have no functional mouthparts and survived for
3-5 days. While, female adult survived for 30-48 days (Av.
40.7 days). In the present study majority of observations are
match with the biological features of P. solenopsis on
Hibiscus rosa-sinenesisas explained by Akintola and Ande
(2008) from Nigeria and with the observations of Vennila et
al. (2010) in cotton plants in India. Shoe flower and cotton
and some of the other preferred hosts which are agricultural
crops are of Family Malvaceae. Therefore the results would

be comparable to other crops and weeds act as host of P.
solenopsis.

The total nymphal duration of 30, 46 and 66 days was
recorded for a closely related species Phenacoccus
madeirensis that reared under three different constant
temperatures of 25°C, 20°C and 15 °C respectively (Chong et
al.,2003).

REFERENCES

Abbas G., Arif, M.J.; Ashfaq, M.; Aslam, M. and Saeed, S.
(2010). Host plants distribution and overwintering of
cotton  mealybug  (Phenacoccus  solenopsis,
Hemiptera: seudococcidae). Int. J. Agric. and Biol.,
12(3): 421-425.

Abd El-Wareth, H. M. (2016). The First Record of the Cotton
Mealybug,  Phenacoccus  solenopsis  Tinsley
(Hemiptera: pseudococcidae) as A new Insect Pest on
Tomato, Peper, Eggplant, Maize Plants and
Population Density at Fayoum Governorate in Egypt.
Egypt. Acad. J. Biol. Sci., 9(3): 41-48.

Abd-Rabou, S.; Germain, J.F. and Malausa, T. (2010).
Phenacoccus parvus Morrison et P. solenopsis
Tinsley, deux Cochenilles nouvelles pour 'Egypte
(Hemiptera: Pseudococcidae). Bulletin de la Société
Entomologique de France, 115(4): 509-510.

Akintola AJ and AT. 2008. First Record of Phenacoccus
solenopsis Tinsley ~ (Hemiptera:  Pseudococcidae)
on Hibiscus rosa-sinensis in Nigeria. Agric. J.
(Medwell Journals, Pakistan) 3 (1):1-3.

Anoymous (2008). Annual Research Report (2007-08),
Central Cotton Research Institute, Multan, Pakistan,
cited from ICAC Recorder, June 2008, 15 pp.

Arif, M.I; M. Rafig; S.Wazir; N. Mehmood and A.
Ghaffar(2012). Studies on cotton mealbug,
Phenacoccus solenopsis Tinsley (Pseudococcidae:
Homoptera), and its natural enemies in Punjab,
Pakistan. Int. J. Agric. Biol., (14):557-562.

Ben-Dov, Y.A. (1994). Systematic Catalogue of the
Mealybugs of the World (Insecta: Homoptera:
Coccoidea: Pseudococci-dae and Putoidae). Intercept
Ltd, 686 pp.

Ben-Dov, Y.A.; D.R. Miller and G.A.P. Gibson (2009).
Scale Net: A Searchable Information System on
Scale insects. Available on-line at http:/www.
sel.barc.usda.govscalenet/scalent.htm.

197



Ata, T. E.

Chong JH, Oetting RD, Iersel MW Van. (2003).
Temperature effects on the development, survival and
reproduction of the Madeira Mealybug, Phenacoccus
madeirensis Green (Hemiptera: Pseudococcidae), on
Chrysanthemum. Annals of Entomological Society of
America 96 (4): 539- 543.

CuliK , M.P. and P.J. Gullan (2005). A new pest of tomato
and other records of mealybugs (Hemiptera:
Pseudococcidae) from Espirito Santo, Brazil.
Zootaxa, 964:1-8.

Duncan, D. B. (1955). Multiple range and multiple-F test.
Biometrics, 11:1-42.

El-Sarand, E. A. (2017). The Cotton Mealybug, Phenacoccus
Solenopsis Tinsley (Homoptera: Pseudococcidae) as
a New Insect on Soybean Plants in Egypt and its
Population Dynamic, J. Plant Prot. and Path,
Mansoura Univ., Vol.8 (11): 545 —548.

El-Zahi, S.E.; S.A. Aref and SKM. Korish (2016). The
cotton mealybug ,Phenacoccus solenopsis Tinsly
(Hemiptera :Pseudoccidae) as anew menace to cotton
in Egypt and its chemical control. J. of Plant Protec.
Res., 56(2):111-115.

Fuchs, T.W.; J.W. Stewart.; R. Minzenmayer and M. Rose
(1991). First record of Phenacoccus solenopsis
Tinsley in cultivated cotton in the United States.
South western Entomol., 16(3): 215-221.

Granara de Willink, M.C. (2003). Nuevas citas y huespedes
de Phenacoccus parala  Argentina (Hemiptera
:Pseudococcidae). (New records and quests of the
Argentina  Phenacoccus  para  (Hemiptera:
Pseudococcidae)). Revista de la  Sociedad
Entomologica Argentina, 62 (3/ 4):80-82. (in Spanish
with English summary).

Hamlen, R. A. (1975). Insect growth regulator control of
longtailed mealybug, hemispherical scale and
Phenacoccus solani on ornamental foliage plants. J.
Econ. Ent. 68 (2): 223-226.

Hodgson, C. J.; Abbas, G.; Arif, M. J.; Saeed, S. and Karar,
H. (2008). Phenacoccus solenopsis  Tinsley
(Coccoidea:Pseudococcidae), an invasive mealybug
damaging cotton in Pakistan and India, with a
discussion on seasonal morphological variation.
Zootaxa 1913: 1-35.

Ibrahim, S. S.; Moharum, F. A. and Abd El-Ghany, N. M.
(2015). The cotton Mealybug Phenacoccus
solenopsis Tinsley (Hemiptera: Pseudococcidae) as a
new insect pest on tomato plants in Egypt. J. Plant
Prot. Res. 55 (1), 48-51.

Jagadish, K. S., Shadhanaikural, A.; Chandru, R. and
Shadakshari, Y. (2009). Biochemical and
morphological ~ changes due to mealybug
Phenacoccus ~ solenopsis ~ Tinsley  (Homoptera:
Pseudococcidae)  infestation  on  sunflower
(Helianthus annuus L.). Insect Environment, 15 (1):
28-30.

Kamariya, N. M. (2009). Biology and control of mealy bug,
Phenacoccus solenopsis Tinsley infesting cotton. M.
Sc. thesis submitted to Junagadh Agricultural
University, Junagadh.

Kumar, S. and Kontodimas, D. C. (2012): Temperature
dependent development of Phenacoccus solenopsis
(Hemiptera: Pseudococcidae) on cotton under
laboratory conditions Ent. Hellenica, 21: 25-38.

Larrain, S.P. (2002). Insect and mite pest incidence on sweet
pepinos Solanum muricatum (Ait.) cultivated in the
IV Region,Chile. Agricultura Tecnica ,62 (1): 15-26.

Mark, P. and Gullan, P. (2005). A new pest of tomato and

other records of mealybugs (Hemiptera:
seudococcidae) from Espirito Santo, Brazil. Zootaxa,
964: 1-8.

Prishanthini M Laxmi VM . (2009). The Phenococcus
solenopsis Department of Zoology, Eastern
University, Sri Lanka. Available at
http://www.dailynews.lk/2009/07/01/fea30.asp.

Prishanthini M., Vinobaba M. (2011). A survey of
mealybugs and their natural enemies in home gardens
of Batticaloa, Sri Lanka. p. 202—208. In: Proceedings
of 10th Annual Research Session, Eastern University,
Sri Lanka, 1-2 December 2011.

Vennila S, Deshmukh AJ, Pinjarkar D, Agarwal M,
Ramamurthy VV, Joshi S, Kranthi KR, Bambawale
OM. (2010). Biology of the mealybug, Phenacoccus
solenopsis on cotton in the laboratory. Journal of
Insect  Science  10:115  available  online:
insectscience.org/10.115

Wang YP Wu SA Zhang RZ. (2009). Pest risk analysis of a
new invasive pest, Phenacoccus solenopsis, to China.
(In Chinese; Summary in English). Chinese Bulletin
of Entomology 46(1):101-106.

Williams DJ Granara de Willink MC. (1992). Mealybugs of
Central and South America , p. 635. CAB
International.

Wu SA Zhang RZ. (2009). A new invasive pest,
Phenacoccus solenopsis threatening seriously to
cotton production. (In Chinese; Summary in English).
Chinese Bulletin of Entomology (46), (1): 159-162.

Phenacoccus solenopsis Tinsley, (Hemiptera: &8 kil & o daglen clul

dilarall CigBI al Pseudococcidae)
Uae ) (3 a
Jalsad daaly — Ao 30 A Lol <l pdial) and

a3 Cangdy ) (e Adline o)l o Tay o o piit) punlal) gl A s jeme ) s 15 Alaal el pda) ¢l gl san) B8N Gl (3 5 pda

st A gl aladl) (g o (ool 5 plabalall ¢ pulalladl) Al Ji e ADG 85 gl il (3 A gll (ailadl) (e e 6 gl S8 ) Al 0l
ST elS agal sl By sla 550 Jea) s Lpsall sk sae s ALY sae 8 i e AR Gl (8 S35l (o ) s of Alemall i kil
CLYY i jaiad o) Ji gall oDl G gina sl 550 o 5 a5 SN b gl el ylal iliaWl EDMaY) D SlID as g VL A a5 SO Al
2.9421.453.1422.9 2.6+25.2 555V sba 5 )50 < i Wi« J sl e oladll 5 alalalall ¢ gudaladd) il 315l e 50 2.7420.05 3.1422.1 2.7+24.2
3.6426.8 2.5£31.2 i il Aalll Y sl 530 S (g bl Ba0 Al Y1 e By ) o okl alalabal) ¢ ulalhadl il Gl e a s
caballadl s 3150 (e as 1.042.05 0.942.1 ¢1.3+3.1 Al 83l cudle Wiy ¢ sl e il 5 adaladall oalaladl s 31 )s) e o2 3.2423.15
55.14212.8 48.5£163.3 LY Gy Cum ¢ Il Jadl Dlialy Ggine il 8 28N ol By ) Aypead iS5 Dl o il skl
st sl el Gl By 5S35 ) (e Apuinl) il A o ¢ 5 e il 5 adalalal ¢ paballadl il 315l (e bl cu ) Letie i)/ Auay 57.74265.8 5
oo ) s S il ol Juais il oyl (335 8 of (M ali o (K Rl il (e il Jilall Cadlialy il g alabalall ¢ pulaladl i (3) )

LAY il cplial

198



