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ABSTRACT

Larva of cotton leaf worm, Spodoptera littoralis
ate and digested an average of 13.79 and 10.82g,
respectively of untreated castor bean leaves during
its whole sixth instar. These amounts significantly
reduced when larvae were fed on leaves treated
with different concentrations of neem seed kernel
methanolic extract. The reduclion was concentra-
tion dependent, i.e., an increase in neem extract
concentration caused an cbvious decrease in the
amount of ingested or digested leaves. The con-
sumption and digestion indices are always nega-
tive indicating that treated castor bean leaves are
not preferred by S. littoralis larvae for fe=ding.
These indices decreased as the concentrations of
neem extract increased. Approximate digestibility
in S. littoralis sixth instar larvae averaged 78.50%.
This percentage insignificantly fluctuated between
77.71 and 81.08% when larvae were fed on castor
bean leaves treated with different concentrations of
neem extract. Efficiencies of conversion of in-
gested and digested food to bedy substances (ECI
and ECD) are an overall indicators for ability of S.
fittoralis 1arvae to utilize ingested and digested food
for growth and food storage in the insect. Such
values depend upon the food digestibility, its nutri-
tional values and the ingestion rates. ECl and ECD
in larvae fed on untreated leaves reached 22 .25
and 28.25%, respectively. These values decreased
after feeding the larvae on treated leaves. The
decrease was gradually occurred as the concen-
tration of neem extract increased to reach the mini-
mum value at the highest concentration (0.025%).
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INTRODUCTION

Neem derivatives have a variety of effects
against a wide variety of insect pests including
antifeedant and feeding deterrenc, growth regula-
tion inhibitor, toxicity and sterility effects (Ragura-
man and Singh, 1999). Such derivatives are pri-
marily considered as toxicants to larvae or nymphs
of phytophagous insects at required concentrations
and hence show considerable selectivity toward
natural enemies of insect pests such as parasitoids
and predators (Awad et al 1998). Therefore, these
derivatives have potential for use in integrated pest
management.

The feeding deterrent activity of Neem Azal-S
and Margosan-O ( a pesticidal products of neem
seeds) was found to be significant against the
adults of Liromyza trifolii (Burg.}, particularly at
kigh concentrations (Dimatry et af 1995). Deka et
al (1998) suggested that methanol extract from
Melia azadirach showed antifeedant activity to tea
mosquito bug Helopeltis theivora. Margosan-O,
besides being toxic, also has feeding, and growth-
inhibitory effects on certain insects (Scott and
Kaushik, 1998).

Recently, Gomaa, (2008) studied the effects of
different concenfrations of neem seed kernel
aqueous extracts using different types of organic
solvents on oviposition deterrency of mated Spo-
doptera liftoralis (Boisd.) female moths in free
choice test and the ovicidal action of such extracts
on the depos:.ed eggs. He found that the methanol
extract is considered as the most active solution as
oviposition deterrent and ovicidal compound. The
same findings were given by Ayyangar and Rao,
{1990) on Spodoptera litura (Fabr.) and Dilawari
et al (1994) on diamondback moth, Plutelfa xylos-
tella.
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The present work aimed al studying the con-
sumption and utilization of castor bean leaves
treated with differe4nt concentrations of neem
seed kernel aquecus solutions exiracted with
methancl by the last instar cotton leaf worm larvae,

Spodoptera littoralis (Boisd.).
MATERIALS AND METHODS

Rearing technique

The cotlon {eaf worm, S, fittoralis was obtained
from cotton fields in Shalakan, kalyobia Gove:-
norate in form of egg masses, transferred o the
laboratory and reared in glass containers as previ-
ously described by Gomaa, (2006). Scon after
hatching, larvae were provided daily with sufficient
amounts of ¢lean and fresh castor oil leaves,
Ricinus communis (L) as food, kept at laboratory
conditions of 25t 3°C and 70+ 4% R.H. for several
generalions io ensure complete adaptation. The
population density of larvae in each 2 kg capacity
container decreased as the larval instar pro-
gressed (20 larvae for the first and second instars,
10 individuals for the third and foulth instars, and 5
larvae for the fith and sixth instars) to avoid over
crowding. Upon pupation, pupae of the same age
were collected, sexed and observed daily till moth
emergence. Couple of male and female moths was
transferred 1o a wooden breeding cage supplied
with a branch of Nerium oleander (Tafla), which
was fixed in small glass vial (5 cm in height and 3
cm in diameter) and both were situated in the cage
for egg deposition. A piece of coiton wool soaked
in a 20% sugar solution was immersed as a wick in
a small giass vial and put in the cage as a souice
of nutrient for moths.,

Preparation of the extracts

Neem seed kernels were dried under labora-
tory conditions, ground into fine powder and 50 g
were extracted with 100 ml of methanol by using
soxhlet extractor. The obtained extract was evapo-
rated in a rotary evaporator under vacuum until
dryness. The residue was weighed and dissolved
in the same amount of distilled water after adding
few drops of Tween-80 as emulsifier to obtain wa-
ter emulsions of known neem seed kernel extract
concentration as previously described by Gomaa,
{2009). The aqueous solution was kept in refrigeia-
tor. Just before slarting the experiment, the follow-
ing concentrations were made: 0.0015, 0.0031,
0.0062, 0.0125 and 0.025% to study their effects
on consumption and utilization of food by the sixth
instar larvae.

Consumption and utilization of castor bean
leaves by larvae

Castor bean leaves were collecited daily,
cleaned, lrealed by dipping them for about 5 sec-
onds in one of the tested concentration of the
stored neem seed kemnel extract and diied at labo-
ratory conditions. Another giroup of castor bean
leaves was left untrealed as control.

Newly moulted sixth instar S. fiftoralis larvae
were offered sufficient amounts of known weights
of tiesh treated castor bean leaves daily. To calcu-
late the daily natural loss of water from the leaves,
similar weights of leaves were kept in a separate
container without larvae to obtain the daily evapo-
ration rate ot leaves (ER) under the same |abora-
tory conditions as follows:

ER = Weight of fresh leaves(g)/ Weight of the
same leaves in the following day (g)

The remaining dry leaves in the containers
having larvae were collected daily, weighed and
their weights were corrected to be fresh using Lhe
following formula:

Weight of fresh remnants {g) = Weight of dry
remnants {g) x ER

The fecal peliets were sifted daily, weighed and
recorded. The expelimental larvae were also
weighed daily.

To estimate the mean weights of fresh castor
bean leaves either treated with different concentra-
tions of neem seed kernel extract or untreated,
which were consumed and assimilated by each
larva during the whole sixth instar, the foilowing
equations suggested by Waldbauer, (196481968)
and maodified by El-Shaarawy and Gomiaa, (1975)
were used:

Weight of fresh ingested leaves (g} (I) = weight
of fresh leaves offered to larvae (g} — weight of
fresh remnants (g)

Approximate weight of fresh digested leaves (g)
(D) = 1 {g) — weight of fecal pellets (g)

Approximate digestibility (%) (AD)= (D /1) x 100
Efficiency of conversion of ingested food to body

substances (ECH (%) = {Increase in weight of larva
during the Instar (g} (S)/1} x 100
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Efficiency of conversion of digested food to body
substances (ECD) (%) ={(S/D)x 100

The consumplion and digestion indices (Cl and
D) for each concentration of the neem seed kernel
extract were calculated according to the following
formula suggested by Udayagiri and Mason
{1997) with slight modification:

Ch=(lt-lc)/(M+lc)
DI=(Dt-Dc)!(Dt+Dc)

Where,

It, weight of ingested treated leaves (g)

Ic, weight of ingested untreated leaves (g)
Dt, weight of digested treated leaves (g)
Dec, weight of digested untreated leaves (g)

Fach index value takes a positive or negative
figwe indic aling castor bean feaves that preferred
by 8. Mtorahs larvae for feeding (positive value)
and those that are not preferred (negative value).

The obtained data were statistically analyzed
and the "F" values as well as the L.5.D. at 0.05
level of probability were calculated.

RESULTS

Resuits of a previous work {Gomezz, 2009)
showed highly toxicity of neem seed kernel ex-
tracts to S. littoralis at 0.025%. Therefore, lower
concentrations (0.0015, 00031, 00082 and
0.0125 and 0.025%) were used to study their ef-
fects on the viability of deposited eggs. The same
concenlrations were chosen in the present work to
study their effects on rates of consumption and
utilization of treated castor bean leaves by the last
instar S. littoralis larva.

1- Weight of consumed castor bean leaves

As shown in Table (1) S. littoralis larva ate an
average of 13.79g untreated castor bean leaves
during its whole sixth instar. This amount signifi-
cantly reduced (7.983 g/larva} when larvae were
fed on treated leaves with different concentrations
of neem seed kernel extract. The reduction in this
case was concentration dependent, ie., an in-
crease in neem extract concentration caused an
obvious decrease in the amount of ingested
leaves. Means of 10.15, 8.90, 7.42, 7.04 and 6.41g
castor bean leaves treated with 0.0015, 0.6031,
0.0062. 0.0125 and 0.025% neem exiract were

ingested by the sixth instar larva, representing the
rates of food repellency of 26.36, 35.46, 46.12,
48.91 and 53.51%, respectively.

The difference between the mean weights of
consumed food by single S. fitforalis larva as being
affected by the concentrations of neem extract
proved to be statistically highly significant. By ap-
plying the L.S.D. value (1.215 g). the amounts of
consumed leaves coufd be arranged into the
following four descending groups:

First group : Untreated leaves (13.79q)

Second group : Leaves treated with 0.00156%
neem extract {10.15g)

. Leaves treated with 0.0031%
neem extract (8.90g)

. Leaves treated with 0.0062,
0.0125 and 0.025% neem
extract (7.42, 7.04 and 6.41q,
respectively).

Values of the consumption indices are always
negative indicating that treated castor bean leaves
are not preferred by S. littoralis larvae for feeding.
These indices decreased as the concentrations of
neem seed kemel extract increased, being
-0.1518, -0.2155, -0.3005, -0.3285 and -0.3653 at
the concentrations of 0.0015 0.0031, 0.0062,
0.0125 and 0.035%, respectively.

Third group

Fourth group

2- Approximate weight of digested castor bean
leaves

As in case of the quantity of consumed food,
the same trend could be applied for the approxi-
mate mean weight of digested castor bean leaves
treated with different concentrations of neem ex-
tract in the the larval midgut.

The data given in Table (2) clearly show that S.
littoralis larva normally digested and utilized 10.92
g of untreated castor bean leaves during the whole
sixth instar. As a general, larvae that fed on treated
ieaves digested fess amount (6.33g leaves/ larva)
of ingested food. The decreass in food digestion,
in this case, was concentration dependent. Means
of 8.17, 7.00, 6.01, 5.47 and 5.08g were digested
in the larval gut when castor bean leaves were
treated with 0.0015, 0.0031, 0.0062, 0.0125 and
0.025% neem seed kernel extract, respectively.

Highly significant difference was noticed be-
tween the mean weights of digested food by single
larva as being affected by the concentrations of
neem extract. By applying the L.S.D. value
(0.924g), the amounts of digesled leaves could be
arranged into the following four descending
groups:
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Table 1. Weight of castor bean icaves consumed by the sixth instar S. littoralis larva
after treating them with different concentrations of aqueous solution of neem

seed kernel methanolic extract {Means of 10 individuals * S.E.)

Concentration Weight of consumed Food Consumption
of extract castor bean repellency Index
(%) leaves (g/ larva) (%) {Ch
0 {Control) 13.786+0.542a - -
0.0015 10.15210.347b 26.3612.22¢ -0.1518
0.0031 8.898+0.331¢ 35.4612.95b -0.2155
0.0062 7.41520.295d 46.21x3.17a -0.3005
0.0125 7.043+0.303d 48.9113.22a -0.3285
0.0250 6.409+0.274d 53.51+4.05a -0.3653
Mean for treated leaves 7.983+0.328 42.09+3.64 -0.2666
F between concentrations 18.64* 24 25"
L L.S.D. at0.05 1.215 8.011

Table 2. Approximate weight of castor bean leaves digested by the sixth instar S. littoralis
larva after treating them with different concentrations of aqueous solution of
neem seed kernel methanolic extract (Means of 10 individuals £ S.E.)

Concentration Weight of ingested Food Digestion
of extract castor bean repellency Index
{%) leaves (g/ larva) (%) (DI}
0 (Control) 10.822+0.438a. - -
0.0015 8.167+0.402b 24.53+£.1.899¢ -0.13b8
0.0031 6.99610.359¢ 35.35+2.27b -0.2147
0.0062 6.01210.327d 44.45+1.87a -0.2857
0.0125 5.473+0.321d 49.4313.01a -(0.3283
0.0250 5.094+0.305d 52.9312.84a -0.3599
Mean for treated leaves 6.33010.412 41,3322.62 -0.2619
F between concentrations 16.83* 19.45™
L.5.D. at 0.05 0.924 8.76
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First group : untreated leaves (10.82g)
Second group: Leaves treated with 0.0015%
neem extract (8.17g)

. Leaves treated with 0.0031%
neem extract {7.00g)

Fourth group : Leaves treated with 0.0062,

0.0125 and 0.025% neem extract
(601, 547 and 5.09¢, respec-
tively).

As shown in Table {2), the digestion indices
are negative indicaling thal the rate of digestion of
treated castor bean leaves by S. litforalis larvae
are always lower than feeding on untreated ieaves.
These indices decreased as the concentrations of
neem seed kernel extract increased, being
-0.1398, -0.2147, -0.2857, -0.3283 and -0.3599 at
the concentrations of 0.0015, 0.0031, 0.0062,
0.0125 and 0.035%, respectively.

Third group

3- Approximate digestibility

The data given in Table (3) clearly show that
approximate digestibility in S. lifforalis sixth instar
larvae fed on untreated castor bean leaves aver-
aged 78 50%. This percentage fluctuated between
77.71 and 81.08% when larvae were fed on leaves
treated with different concentrations of neem seed
kernel extract. The difference between these mean
percentages proved to be statistically insignificant.
This means that the amount of secreted digestive
enzymes was positively correlated with the amount
of ingested either treated or untreated food and,
thus no apparent difference was noticed between
the digestibility values.

4. Efficiency of conversion of ingested food to
body substance (ECI)

ECI is an overall indicator for ability of S.
litoralis larvae to utilize ingested food for growth
and food storage in the insect. Such value de-
pends upon the food digestibility, its nutritional
value and the ingestion rate.

As shown in Table (3) ECIin larvae fed on un-
treated leaves reached 22.25%. This value de-
creased (17.24%) after feeding the larvae on
treated ieaves. The decrease was gradually oc-
curred as the concentration of neem seed kernel
extract increased to reach the minimum value at
the highest concentration (0.025%). Means of
21.03, 2061, 19.87, 13.16and 11.56% were re-
corded for ECI in larvae fed on castor bean leaves
treated with 0.0315, 0.0031, 0.0062, 0.0125 and
0.025% neem seed kernel extract, respectively.

The difference between these means proved to be
statistically highly significant. By applying the
L.S.D. value (1.18), these means could be ar-
ranged in to the following four descending groups:

First group  : larvae fed on untrealed leaves
(22.50%).

second group : larvae fed on leaves treated
with  0.0015, 0.0030 and
0.0062% neem extract (21.03,
20.61 and 19.87%, respectively).

Third group : larvae fed on leaves treated

with  0.0125% neem extract
{13.16%)

. larvae fed on |eaves ftreated
with 0.025% neem extract

(11.56%).

Fourth group

5- Efficiency of conversion of digested food to
body substance (ECD)

ECD is an indicatar for ability of S. fiftoralis lar-
vae to utilize digested food for growth and food
storage in the insect. The data recorded in Table
(3) show that, ECD in larvae supplied with un-
treated leaves reached 28.25%. This value de-
creased (21.42%) when larvae were fed on treated
leaves. Gradual decrease occurred as the concen-
tration of neem extract increased to reach the
minimum value at 0.025%. Means of 26.14, 25.69,
2550, 16.94and 14.55% were obtained for ECD in
larvae fed on castor bean leaves treated with
0.0015, 0.0031, 0.0062, 0.0125 and 0.025% neem
extract, respectively. The difference between these
means proved to be statistically highly significant.
By applying the L.5.D. value (2.01), these means
could be arranged into the following four descend-
ing groups:

First group  : larvae fed on untreated leaves
(28.25%).
second group . larvae fed on leaves treated

with 0.0015, 0.0030 and 0.0062%
neem extract {26.14, 25.69 and
25.50%, respectively).
Third group : larvae fed on leaves treated with
0.0125% neem extract (16.94%).
Fourth group: larvae fed on leaves treated with
0.025% neem extract (14.55%).

DISCUSSION

In a free choice test, Gomaa, (2009) found that
treating Tefla leaves, Nerium oleander, as an ovi-
position site, with an agqueous extracts of neem
seed kernel solutions extracted by different organic
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Table 3. Approximate digestibility (AD) of castor bean leaves and efficiency of
conversion of ingested (ECI) and digested food (ECD) to body sub-
stances in the sixth instar S. fittoralis larva after treating the leaves with
different concentrations of aqueous solution of neem seed kerne!
methanolic extract {(Means of 10 individuals * $.E.)

peieen | dpromnee | e
(%) (AD) (%) ) C)
0 {Control) 78.5014.46 22.25%0.62a 28.25+0.59a
0.0015 80.4424.94 21.03+0.49b 26.1410.51b
0.0031 78.6214.26 20.61+0.51b 25.6940.46b
0.0062 81.08+3.83 19.87+£0.41b 25.50£0.41b
0.0125 77.7124.02 13.1640.38¢ 16.9410.33¢
0.0250 75.4813.95 11.56+0.37d 14.55+0.35d
Mean for treated leaves 79.4614.28 17.2410.48 21.4210.44
F between concentrations 1.81- 10.95** 12.02*
L.S.D. at 0.05 | : 118 | 201

solvents reduced the number of deposited eggs
laid by Spodoptera littoralis mated female moth,
especially when methanol was used for extraction.
The same findings were given by Meena-Thakur
et al (1998} and Patil and Goud, (2003) on the
yponomeutid diamond back moth, Plutelfa xylos-
tella and by Bajapai and Sehgal, (2003) on Heli-
coverpa armigera. Therefore, different aqueous
concentrations of methanolic extract of neem seed
kernel was used in the present study.-

It is well known that the food ingested and di-
gested by insects must fulfill their nutritional re-
quirement for normal growth and development. In
the present work, S. littoralis larva ate an average
of 13.79g and digested about 10.92 g of untreated
castor bean leaves during its whole sixth instar.
These amounts significantly reduced when larvae
were fed on treated leaves with different concen-
trations of neem extract. The reduction was con-
centration dependent, ie., an increase in neem
extract concentration caused an obvious decrease
in the amounts of ingested and digesled leaves.
The efficiencies of conversion of ingested and di-
gested food to body substances in insects (ECI
and ECD) are an overall indicators for insect abili-
ties to utilize ingested and digested food for
growth. In the present work, ECl and ECD in larvae
fed on untreated leaves reached 22.25 and
28.25%, respectively. These values decreased

after feeding the larvae on treated leaves. The
decrease was gradually occurred as the concen-
tration of neem seed kernel extract increased to
reach the minimum value at the highest concentra-
tion (0.025%). Both EC| and ECD depend upon the
food digestibility as well as its nutritional value and
the ingestion rate (Waldbauer 1964 and Bailey
1976). If a type of food can be converied to bio-
mass with a high value of conversion of ingested
food (ECI), then a larva of any insect species may
consume smaller amounts of food to reach its ideal
weight (Slansky and Scriber, 1985). Relative con-
sumption rate of an insect varies according to the
physiological properties of the food. AD is inversely
correlated with ECI since the last instar larvae of
any insect species consumed the food in an indis-
ciiminate manner, including leaf nurvures. Thus, a
smaller amount of food is utilized for energy and a
large part of it is incorporated into body tissue in-
creasing EC! {Panizzi and Parra, 1991).

REFERENCES

Awad, T.l.; F. Onder and S. Kismati (1998). Fo-
cus on natural Pesticides from the neem tree,
Azadirachta indica A. Juss (Meliaceae). Turkiye-
Entomoloji-Dergisi. 22(3): 225-240. (In Turkish
language with an English summary).

Arab Univ. J. Agric. Sci., 18(1}, 2010



Utilization of castor hean leaves treated with neem 211

Ayyangar, G.S.G. and P.J. Rao (1990). Neem
(Azadirachia indica A. Juss} exiracts as larval
repelients and ovipositional deterrents to Spodop-
tera fitura (Fabr.). indian J. Entomol. 51(2): 121-
124,

Bailey, C.C. (1076). A quantitative study of con-
sumption and utilization of various diets in the ber-
tha armyworm, Mamesira configurata (Lep.
Noct.). Can. Entomol., 108; 1319-1326.

Bajapai, N.K. and V.K. Sehgal (2003). Effect of
botanicals on oviposition behavior of Helicoverpa
anmigera moths at Pantnagar, {ndia. Indian J. En-
tomol. 65(4): 427-433,

Deka M.K.; Karan Singh; R. Handique and K.
Singh {1999). Antifeedant and oviposition deter-
rent effect of Melia azadirach L. and Adhatoda
vasica L. against tea mosquito bug. Ann. Plant
Protec. Sci., 7{1): 26-29.

Dilawari, V.K.; K. Singh and G.S. Dhaliwal
{1994)}. Sinsitivity of diamondback moth, Plutella
xylostella L. to Melia azedarach L. Pesticide Res.
J, 6 (1 T1-T74,

Dimztry, N.Z.; A.A. Barakat; E.F. Abdalla; H.E.
El-Metwally and A.M.E.A. El-Salam (1995).
Evaluation of neem seed kernel extracts against
Linomyza tifolii (Burg.) (Diptera, Agromyzidae).
Anz. Scadlingskunde, Pflanzenschutz, Umwelt-
schutz. 68(2): 39-41.

El-Shaarawy, M.F. and A.A. Gomaa (1975). Con-
sumption, digestion and utilization of ¢astor bean
leaves treated with soil fertilizers by larvae of Eri-
silkworm, Attacus rcini Boisd. Z. ang. Ent. (J.
Appl. Ent.), Germany, (In English), 78(3): 294-
301.

Gomaa, H.A. (2008). Further Physiological
Studies on Reproduction of the Cotton Leaf
Worm. pp. 38-49. Ph.D. Thesis, Fac. Agiic, Ain
Shams Univ., Cairo, Egypt.

Gomaa, H.A. {2009). Studies on neem seed kernel
extracts as oviposition deterrents and ovicidal
compounds for the cotton leaf leaf worm moths,

Spodoptera littoralis (Boisd.). Arab Univ. J. Agric.
Sci., 17(2): 375-382.

Meena-Thakur; P.K. Mehta; A.K. Sood and M.
Thakur (1998). Oviposilion deterrert aclivity of
some plant extracts against Henosepilachna vigin-
fioctopunctata (Fabr). Pest Mapag. Econ. Zool.
6(2): 147-150,

Panizzi, A.R. and R.P. Parra (1991). Ecolcgia
nutricional de inselos e suas implicacces nc
manejo de pragas. Sao Paulo, Manole: 9-65. {In
Spanish language with an English summary).

Patil, R.S. and K.B. Goud (2003). Efficacy of
methanolic plant extracts as ovipositional repel-
lents against diamondback moth, Plutefla xylostella
{L.). J. Entomol. Res., 27(1): 13-18.

Raguraman, S. and R.P. Singh {1999). Biological
effects of neem, Azadirachta indica seed oil on an
egg parasiloid, Trichogramma chifonis. J. Econ,
Entomaol., 92(6); 1274-1280.

Scott, .M. and N.K. Kaushik {1998). The toxicity
of Margosan-O, a product of neem seeds, to se-
lected target and nontarget aquatic invertebrates.
Arch. Environ. Contamin. & Toxicol., 35(3): 426-
431,

Slansky, F.J. and J.M. Scriber {(1985). Food con-
sumption and utilization. In: Comparative Insect
Physiology, Biochemistry and Pharmacology.
Vol 4: 88 - 163. Pergamon Press, New York.
Udayagiri, S. and C.E. Mason (1997). Epicuticutar
wax chemicals in Zea maize: influence on oviposi-
tion in Ostrinia nubilalis. J. Chem. Ecol., 23{7):
1675-1687.

Waldbauer, G.P. (1964). The consumption, diges-
tion and utilization of Solanaceous and nonsolana-
cecus plants by larvae of the tobacco hornworm,
Protoparca sexta (Johan) (Lepidoplera: Sphingi-
dae). Ent. Exp. Appl. 7: 253 - 269,

Waldbauer, G.P. {(1968). The consumption and
utilization of food by insecis. In: Advances in
Insect Physiology. 5: 229-282. Academic Press.
London & N.Y.

Arab Univ. J. Agric. Sci., 18(1), 2010



AR

Ayl Claalad) slad) dlaa

e} 3l o gall

SHL'L“ ¢ Mo:\.c- :Ll.alé

Yol YAY=Y.0 (V) 2 ((VA)alaa

il sl clualiioen dlabaall £ g Al a3l o Sl 5 Dlgdu)
Ohﬂ‘ JJJE"J"" Lﬁl:‘h_)ga.huly

[YV]

‘Mu.lc Laad b
AW — Akl pud - wad fue Axala —del ) A0S -Gl Ay aud )

JUDRIR-UE JOPIE SN R NP
S La el 138 7 gl gig ToVA A o8 el
Aggime ap a9 e e % AVLA 0 VYY)
Sl 3e ade My cpasd) cpda Sw Lileaal
Gt S Ailide 38 S Al Bl e
Jalmiall eldadl dygas 308 Jaee Lab Lol
Jslie apd il JA12 Arawa 3l e I o gunngall g
ela sl e solin W e il s a8 e Lle
padl climel sl Jilee 8 gumgaly Jsliiel
sel S o aly Mgl anadl Jads 4l 25N 1 3a5,
ool e % YAYe oYY YO oldall fyeas
By Aldes pe g ooja @l o sl i
Gl e Ll die Y oaeall pda alisil das ol
saliieadl 1€ 5l die addldl o Cua dldse
caliiadd 5 S 5 el sie Jae ) e

sl s

F—23a)

’ MbﬂﬁdJJBJJJﬂ}uicﬁMlu)&E|

e A VLAY Y b gl A sy
Jabrall e goladl & 5 Al il (3,4 (e il
(=Y pudla I B La jee i Al
Alebre Gl 3l gl aai aie LSl 238 iz
G ¢l 5% alilue (e ddliie il S
e daing )2l ApeS b GRlia] Jaea of aa g
Sl e il Galdie s 58 5 da 5
A g b Lageale pulisdl ) oy paliiud
O aay Sy deguagdly Asliall g oAl G
Ll CuilS daian Jabas g el3ad) cDigiad Jotae 2
ot Alabaall g g 30 (35 O e gy Va5 by
dalae b Qs ofy ¢ i 0 6138 dliaia
raliiinall 508 55 33l 3y bl

d| .1_;}45_,5.'1\\.

290 by hbBles dasa . tppSad
(o ) Ao Guad dass ab





