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ABSTRACT

The impact of temperature and some life table parameters of
Rhopalosiphum padi (Linnaeus, 1758), were investigated at 18, 20, 22
and 24°C constant temperatures. The development durations decreased
as the temperature increased, recorded 8.36, 7.65, 6.8 and 5.19 days at
18, 20, 22 and 24°C, respectively. The temperature threshold for the
development of first, second, third and fourth instars and overall
nymphal stage were 4.53, 7.96, 10.02, 9.67 and 8.25°C, respectively.
The thermal units required for each nymphal instar; first, second, third
and fourth and overall nymphal stages were 27.78, 21.28, 16.39, 22.22
and 83.33 day-degrees, respectively. The average adult fecundity was as
high as 91.74 and 73.25 offspring at 20 and 22°C, but dropped to 47.66
and 63.45 offspring at 18 and 24°C. However, the average (mx) values
per female/day were 2.24, 2.12, 1.93 and 1.01 offspring at 20, 24, 22
and 18°C, respectively. The highest net reproduction rates (Ro) were
61.46 and 54.42 at 20 and 22°C, and mean generation time (T) and
population doubling time (DT) diminished as temperature increased.
The intrinsic rate of increase (rm= 0.3 and 0.25) and the finite rate of
increase (A= 1.36 and 1.29 nymphs/female/day) were greatest at 24 and
22°C, respectively. The results indicated clearly that temperatures from
20 to 24°C were in the favourable range for survival and reproduction of
this serious pest.

INTRODUCTION

Aphids are a serious insect pest problem in many cereal-growing regions of the
world (Blackman and Eastop, 2000). Among the numerous aphid species found in cereals,
the bird cherry-oat aphid, Rhopalosiphum padi (Linnaeus, 1758), is considered to be one of
the major pests causes severe damage (Hansen, 2000; Hill, 2008; Descamps and Chopa,
2011; Tabikha, 2016). Temperature is probably the most important physical environmental
variable influencing the rate of aphids' development and reproduction (Salman, 2006).
Furthermore, variations in life-history traits reflecting adaptations to local climatic conditions
or different host plants may occur among different insect populations (Tang et al., 1999; Kuo

et al., 2006).
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Therefore, the present work was carried out to study the effect of different constant
temperatures on the biological aspects and heat requirements for R. padi on wheat plants in
the laboratory of plant protection research at Assiut Governorate, to better understand the
variations in life-history traits among different geographically separated populations.

MATERIALS AND METHODS

Biological Aspects of R. padi on Wheat:

Adults of the bird cherry-oat aphid, Rhopalosiphum padi were collected
from a wheat field. The aphids were multiplied in the laboratory on wheat
seedlings kept in a controlled environment at 24+1°C, RH of 60-65 % and
under a photoperiod of 16:8 (L: D) hours. Nymphs up to 12-h age were
collected from the laboratory colony using a small camel's-hair brush (# 000),
and caged individually on wheat seedling in plastic pots (7.5 cm in diameter and
12 cm in height).

The aphids were reared at temperatures of 18, 20, 22 and 24+1°C, RH of
60-65 % and photoperiod of 16:8 (L: D) hours. Each treatment contained 50
nymphs in a fully randomized setup. The following parameters were evaluated:
number of instars; duration of each instar and nymphal period; survival of the
different instars; daily and total capacity to produce nymphs; and longevity of
the nymphal and adult phases.

Data Analysis:

The data were submitted to variance analysis and the means were
compared by using the least significant difference (LSD) test at p=0.05 upon a
significant F-test (Duncan's 1955). Obtained results of the nymphal stage were
submitted to regression analysis and the lower threshold temperatures (to) and
the thermal units (TU) required for the development of the nymphal stage were
estimated according to Mangat (1977).

The selected life table parameters; net reproductive rate (Ro), time
interval between generation (T), population doubling time (DT), intrinsic (rm)
and finite (L) rates of increase were calculated according to Birch (1948) as
follows: Ro= Y (Ixmx); T=Y (Ixmx.x) / >, (IxMx); rm=10ge Ro/ T =InRo / T; A=
e™and DT=1In (2) / rm.

RESULTS AND DISCUSSION

Nymphal Development:

Data showed in Table (1) depicts the duration of the different nymphal instars of the
bird cherry-oat aphid, R. padi at 18, 20, 22 and 24°C, the nymphal passed through four
instars to reach maturity. The total development period of the nymphal stage lasted for 8.36,
7.65, 6.8 and 5.19 at 18, 20, 22 and 24°C, respectively. The duration of nymphal instars
decreased gradually as temperature increased from 18 to 24°C (Fig. 1). These results indicate
that the nymphal development period was faster at the higher tested temperatures. Statistical
analysis of data indicated significant differences between the nymphal instars and total
nymphal periods at all tested temperatures. These results were in general agreement with the
finding of Auad et al (2009) who found that periods of development from first instar nymph
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to adult were 17.3, 12.93, 8.37 and 7.13 days at 12, 16, 20 and 24°C, respectively. El-Fatih et
al (2015) reported that the four nymphal instars were lasted 2.55, 1.62, 1.76 and 2.43 days at
20°C, respectively. Asin and Pons (2001) found the time required for complete development
at 18 and 22°C were 8.8 and 6.2 days, respectively. While, Tahri et a/ (2010), indicating that
the developmental time of nymphal stages of R. padi reared on six wheat cultivars ranging
from 4.37 to 5.53 days at 24°C. In this respect, Kuo et al (2006); El-Gantiry et al (2016) and
Salman (2006) mentioned also that the development of aphid species, Rhopalosiphum maidis,
Aphis illinoisensis, and brevicoryne brassicae 1s faster at the relatively higher tested
temperatures.

Table 1: The effect of temperature on the developmental period of Rhopalosiphum padi (L).

Duration (indays)
Temp (°C) Nymphal instars
1st gnd 3rd 4th Nymphal stage
Mean £ SD Mean + SD Mean = SD Mean = SD
138 1.89+0.49 ab 2.0£0.48 a 1.93£58 a 2.54=0.84 a 8.36x0.79 a
20 1.9£0.48 a 1.85£0.58 a 1.8£0.78 a 2.1+0.88 b 7.65£1.1b
22 1.66£0.55 b 1.56£0.56 b 1.45£0.53 b 2.1+0.43 b 6.8£0.63 ¢
24 1.342045¢ 1.28+0.4 ¢ 1.14£0.24 ¢ 1.4420.52 ¢ 5.19+0.72 d
F 10.19 17.95 21.39 27.66 89.89
P 0.0001 0.0001 0.0001 0.0001 0.0001
LSD 0.2235 0.2104 0.2203 0.2443 0.4053
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Fig. 1: Fitted regression curves for the duration of the first (A), second (B), third (C), fourth (D)
instars, and nymphal (E) phases of Rhopalosiphum padi, as a function of temperature.
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Determination of the Lower Developmental Threshold (ty9) and the Thermal
Requirement (TU) for R. padi:

Data in Table (2) would be used to estimate the developmental threshold (to) and
thermal units (TU) required for the development of the nymphal stage of R. padi according to
Mangat (1977). Hypothetical temperature thresholds that were used in the calculation of (to)
and (TU) were chosen below the rearing temperatures of 18 and 24°C (Table 2). Data
indicated that the threshold temperature for the development of nymphal stage, as shown in
(Fig. 2), was 8.25°C and the thermal units necessary for the development of one generation
were 83.33 day-degrees.

Table 2: Day- degrees (DD) required for the development of nymph to adult stage of
Rhopalosiphum padi, using hypothetical temperature thresholds below rearing
temperatures of 18 and 24°C.

Thermal units (DD) =T (t-to)
Temp. threshold (fo) 18°C (T=8.36) 24°C (=5.19)
1 14212 119.37
2 133.76 114.18
3 125.4 108.99
4 117.04 103.8
5 108.68 98 61
6 100.32 93.42
7 91.96 88.23
8 83.6 83.04
9 75.24 77.85
10 66.88 72.66
11 58.52 67.47
12 50.16 62.28
13 418 57.09
14 33.44 51.9
15 25.08 46.71
16 16.72 4152
17 8.36 36.33
160
—=18°C (T=8.36)
140 S~ =—24°C (T=5.19)

/

120 \
100 N
80

\ ¥y = 5.19x+124.56
’ “
4 \ e
20 Vi = -8.36x + 150.48

RI=1 \

D T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Thermal requirment (day-degrees)

Development temperature threshold (°C)

Fig. 2: Thermal units needed for the development of the nymphal stage of Rhopalosiphum padii.
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The results of linear regression analysis for developmental rates and temperatures
within the range of 18-24°C are shown in (Table 3). The evaluated lower developmental
thresholds were 4.53, 7.96, 10.02, 9.67 and 8.25°C from the first through fourth instars and
nymphal stage, respectively (Table 3). Regarding the developmental times in degree-days
decreased from 27.78 DD for the first instars to 22.22 DD for the fourth instars. Total
immature development required 83.33 DD above 8.25°C.

Table 3: Linear regression equations, determination coefficients (R?), the lower threshold
temperatures (to), and development time in day- degrees (DD) of immatures of
Rhopalosiphum padi within the temperature range of 18-24°C.

Instar Regression equation R? p value D‘z;fll:l;:l;;]ll;al Lo:;rii‘];il;:ingé]l)tal
1 ¥=-0.163+0.036 X | 0.830 0.089 27.78 4.53
2 Y=-0.374+0.047X | 0.947 0.027 21.28 7.96
3 ¥=-0.611+0.061X | 0.929 0.036 16.39 10.02
4 Y=-0435+0.045X | 0.816 0.097 22.22 9.67
Nymphal stage [ ¥=-0.099 +0.012.X | 0.891 0.056 83.33 8.25

These results are consistent with those of Abdel-Rahman et al. (2002) reported that the
temperature threshold (to) of R. padi was 8.89°C and the thermal units necessary for the
development were 92.32 day-degrees. Auad et al. (2009) mentioned lower values of
developmental threshold and higher values for developmental time for the different instars
and nymphal phase for R. padi kept at temperatures from 12 to 32°C. Meanwhile, El-Fatih et
al (2015) reared R. padi on wheat under temperatures of 15, 20 and 25°C recorded lower
temperature threshold (4.4°C) and higher thermal units (142.57 day-degrees). El-Gantiry ef al
(2016) also estimated the developmental threshold and thermal requirement of grapevine
aphid, Aphis illinoisensis reared on Superior variety by 12.7°C and 80.73 DD, respectively.
Hence, a lower threshold (to) of R. padi reared on wheat, were estimated at 4.4°C for the
nympal stage (Abdalla, 2002). In this respect, Kuo et al/ (2006) and El-Sheikh et al. (2009)
estimated (to) of (4.44 and 6.84°C) and thermal units as (119.05 and 87.31 day-degrees) for
Rhopalosiphum maidis recorded on leaves corn and barley, respectively. With 4.5 as the
lower temperature limit for the development of the nymphal phase, 137.0 degree-days are
required for Brevicoryne brassicae to reach the adult phase (Salman, 2006).

These results show that the temperature influenced the duration of the instars and the
nymphal cycle of R. padi, with an increased rate of development as temperature increased. The
similarity or difference of results concerning the development periods of a nymphal cycle at the
same temperatures suggests that the type of host plant offered as well as the geographic origin
of the aphid can affect its development, even when kept under similar heat conditions. This is
in line with the observations of (Smith, 1922; Lamb, 1992; Tang et al. 1999 and Auad et al (2009).
Life Table Parameters:

1- Fecundity (myx) and Net Reproductive Rate (Ro):

Data in (Table 4) revealed that females reproduced most nymphs (91.74
nymphs/female) at 20°C and the lowest ones at (73.25, 63.45 and 47.66 nymphs/female) at
22, 24 and 18°C, respectively. Whereas, the average (mx) values per female/day were 2.24,
2.12, 1.93 and 1.01 offspring at 20, 24, 22 and 18°C, respectively. The average number of
nymphs added to the population per one female was 30.37, 61.46, 54.42 and 47.99
individuals at 18, 20, 22 and 24°C, respectively. The data indicated that at 20°C, the
population of R. padi increased twice than in the course of one generation as compared to
that reared at 18°C. It appears that exposure of the pest to relatively low temperature (18°C)
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seems to have an adverse effect on fecundity. These results corroborate those of Auad et a/
(2009) reported (9.92 and 13.88) as a value of Ro for R. padi at 16 and 28°C, respectively.
Segonca et al (1994) indicating that the number of times R. padi increases in population from
one generation to the next was nearly 5 times higher when kept at a range of temperatures
from 12 to 28°C. On cabbage aphid, brevicoryne brassicae, Salman (2006) reported that the
population at 21°C increased more than three times compared to that reared at 15°C.
Whereas, Satar et al (2005) found the population increased more than the double (47.1) at
25°C compared to (20.3) at 15°C. Moreover, El-Gantiry ef a/ (2016) mentioned that the net
reproductive rate for Aphis illinoisensis was (2.04 and 6.30) at 17 and 24°C, respectively.
Also, Kuo et al (2006) indicated that the net reproductive rates of Rhopalosiphum maidis
increased as temperature increased, but they reached the highest values at respective optimal
temperatures and then decreased as temperature increased.

2- Generation Time (T):

As shown in (Table 4), the time interval between each generation (T) diminished with
increasing temperature. The interval of one generation was 17.85, 16.92, 15.77 and 12.70 days at
18, 20, 22 and 24°C, respectively. A significant reduction in this interval was also found by Auad
et al. (2009) and Segonca et al. (1994) studying R. padi kept at 8 to 28°C.

Table 4: Adult fecundity and selected life table parameters of Rhopalosiphum padi reared at
constant temperatures.

Value

No. Parameter Formula 18°C | 20°C | 22°C | 24°C
1 | Total number of offspring/females > my 47.66 |91.74 | 73.25[63.45
2 | Number of offspring/reproduction day mx 1.01 224 | 193 | 2.12
3 | Net reproduction rate (Ro) Y kmx 30.37 [ 61.46 | 54.42 | 47.99
4 | Approximate generation time (T), (days) > Lmx X/Y limy 1785 [16.92 | 15.77 | 12.7
5 | Intrinsic rate of increase (rm) In Ro/T 0.19 | 024 [ 025 | 0.3
6 | Finate rate of increase () er 1.21 1.28 | 1.29 | 1.36
7 | Doubling time (DT), (days) In 2/r 3.62 2.85 | 2.73 | 2.27

3- Intrinsic (rm) and Finite (1) Rates of Increase:

The Intrinsic rate of increase (rm) was higher at 24°C (0.3), indicating at this
temperature the population increases faster, while aphids kept at 18°C had a lower rm (0.19).
The value of (rm) at 24°C was approximately 1.2, 1.25 ad 1.6 times higher than that of the
pest at 22, 20 and 18°C, respectively (Table 4). These results agree with those of Auad et al.
(2009) for R. padi, who found the highest rate (0.640) occurred at 28°C and mentioned that
rm was 4 times higher when the temperature increased from 16 to 28°C. Asin and Pons (2001)
reported the highest rate occurred at 27°C and found that rm of R. padi in the range of 18 to
27°C doubled at the highest temperature. Also, Segonca et al. (1994) observed a gradual
increase in rm from 8 to 20°C.

On the other hand, when the values of the intrinsic rate of increase (rm) were used to
estimate the finite rate of increase (A) according to Birch, 1948; it was found that the
population of R. padi had the capacity to multiply about 1.21, 1.28, 1.29 and 1.36 times per
female per day at 18, 20, 22 and 24°C, respectively. This trend conforms basically with the
findings of Auad et al. (2009) found that the finite rate of increase for R. padi was 1.09, 1.14,
1.22, 1.32 and 1.89 at 12, 16, 20, 24 and 28°C; respectively. Values of (L) obtained by
Salman (2006) for B. brassicae were 1.15, 1.26, 1.39 and 1.43 at 15, 18, 21 and 24°C,
respectively. Also, the same trend of results has been found by El-Gantiry et al. (1999) on
Schizaphis graminum.
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4- Population Doubling Time (DT):

As shown in (Table 4), the population of the R. padi doubled every 3.62, 2.85, 2.73
and 2.27 days at 18, 20, 22 and 24°C, respectively. This means that the population doubling
time decreased markedly as temperature increased with the shortest doubling time at 24°C.
these results corroborated those of Auad et al. (2009) for R. padi, who reported that the
doubling time was 8.06, 5.42, 3.43, 2.47 and 1.08 days at 12, 16, 20, 24 and 28°C;
respectively. The same direction of results has been also found by Salman (2006) on B.
brassicae.

In conclusion, in the range of 20 to 24°C, the calculated biological parameters (Ro, T,
DT, rm and A) seem to fall in the favourable range for development and multiplication of R.
padi. The obtained results can provide valuable information about the population growth of
Rhopalosiphum padi, they could serve as a basis to develop control strategies and subsequent
improvement of management programs.

REFERENCES

Abdalla, D. A. (2002): Biological and ecological studies on the parasitoid Aphidius matricariae
Hal. (Hymenoptera: Aphidiidae). Parasitizing the cereal aphid. M. Sc. Thesis, Fac. of
Agric., Cairo Univ., Egypt 134pp.

Abdel-Rahman, M. A. A.; A. M. Ali and A. G. Ali (2002): Reproductive potential of the oat
bird cherry aphid, Rhopalosiphum padi L. (Homoptera: Aphididae) at constant
temperature. 2"/ International Conference, Plant Protection Research Institute, Cairo,
Egypt, 21-24 December.

Asin, L. and X. Pons (2001): Effect of high temperature of the growth and reproduction of
corn aphids (Homoptera: Aphididae) and implications for their population dynamics on
the northeastern Iberian Peningula. Environ. Entomol. 30: 1127-1134.

Auad, A. M.; S. O. Alves; C. A. Carvalho; D. M. Silva; T. T. Resende and B. A. Verissimo
(2009): The Impact of Temperature on Biological Aspects and Life Table of
Rhopalosiphum padi (Hemiptera: Aphididae) Fed with Signal Grass. Florida
Entomologist 92(4): 569-577.

Birch, L. C. (1948): The intrinsic rate of increase of insect population. J. Anim. Ecol., 17:15-
26.

Blackman R. L. and V. F. Eastop (2000): Aphids on the World’s Crop. An Identification and
Information Guide. John Wiley Ltd., London, 466pp.

Descamps, L. R. and C. S. Chopa (2011): Population growth of Rhopalosiphum padi L.
(Homoptera: Aphididae) on different cereal crops from the semiarid pampas of
Argentina under laboratory conditions. Chilean J. Agric. Res. 71(3): 391-394.

Duncan, D. B. (1955): Multiple range and multiple F test. Biometrics, 11: 1-24.

El-Fatih, M. M.; A. M. Mohammad and A. A. Shehawy (2015): Biological aspects and
thermal requirements of the bird cherry-oat aphid, Rhopalosiphum padi (linnaeus),
reared on wheat seedlings. J. Plant Prot. and Path., Mansoura Univ., 6 (12): 1663—
1670.

El-Gantiry, A. M.; A. A. A. Fadl and S. F. M. Moussa (2016): Implications of Some Constant
Temperatures on Certain Biological Aspects of the Grapevine Aphid, Aphis
illinoisensis Shimer (Homoptera: Aphididae). Egypt. Acad. J. Biolog. Sci., (A.
Entomology) Vol. 9(1): 25-32.

El-Gantiry, A. M.; M. M. Abou-Setta and S. F.M. Moussa (1999): Certain biological studies
on Aphis craccivora and Schizaphis graminum (Homoptera: Aphididae) under different
constant temperatures. J. Egypt. Ger. Soc. Zool., 30: 123-132.



74 M. Z. Embarak et al.

El-Sheikh, M. A. K.; S. Elnagar; M. A. El-Hariry and M. M. El-Fatih (2009): Life table-
parameters and heat units for the corn leaf aphid, Rhopalosiphum maidis (Fitch), reared
on barley host plant. The 4" conference, recent technologies in agriculture abstracts,
Challenges of Agriculture Modernization.

Hansen, L.M. (2000): Establishing control threshold for bird cherry oat aphid
(Rhopalosiphum padi L.) in spring barley (Hordeum vulgare L.) by aphid-days. Crop
Protection 19:191-194.

Hill, D.S. (2008): Pests of crops in warmer climates and their control. 708 p. Springer
Science + Business Media, UK.

Kuo, M. H.; C. M. Chiu and J. J. Perng (2006): Temperature effects on life history traits of the
corn leaf aphid, Rhopalosiphum maidis (Homoptera: Aphididae) on corn in Taiwan. Appl.
Entomol. Zool. 41: 171-177.

Lamb, R. J. (1992): Development rate of Acyrthosiphon pisum (Homoptera: Aphididae) at
low temperatures: implications for estimating rate parameters for insects. Environ.
Entomol. 21: 10-1

Mangat, B. S. (1977): Thermal threshold and temperature accumulation for the cotton
bollworm. J. Tenn. Acad. Sci., 52: 15-16.

Salman, A. M. A. (2006): The relationship between temperature and rate of development of
the cabbage aphid, Brevicoryne brassicae (Linnaeus) (Homoptera: Aphididae). Annals
Agric. Sci., Ain Shams Univ., Cairo, 51(1): 271-281.

Satar S., U. Kersting and M. R. Ulusoy (2005): Temperature dependent life history traits of
Brevicoryne brassicae (L.) (Hom., Aphididae) on white cabbage, Turk. J. Agric. For.,
29: 341-34.

Segonca, V. C.; A. Hoffmann, and B. Kleinhenz (1994): Investigations on development,
survival and fertility of the cereal aphids Sitobion auenae (F.) and Rhopalosiphum padi
(L.) (Homoptera: Aphididae) at different low temperatures. J. App. Entomol. 117: 224-
233.

Smith, R. C. (1922): A study of the biology of the Chrysopidae. Ann. Entomol. Soc.
America, 14: 27-35.

Tabikha, R. M. M. (2016): Impacts of Temporal and Spatial Climatic Changes on Annual
Generations of Rhopalosiphum maidis and R. padi (Hemiptera: Aphididae) in Egypt,
Using Geographical Information System (GIS). J. of Agric. Inform.7 (1):13-22.

Taheri, S.; J. Razmjou and N. Rastegari (2010): Fecundity and development rate of the bird
cherry-oat aphid, Rhopalosiphum padi (L) (Hom.: Aphididae) on six wheat cultivars.
Plant Protect Sci., 46: 72-78.

Tang, Y. Q.; S. L. Lapointe; L. G. Brown and W. B. Hunter (1999): Effects of host plant and
temperature on the biology of Toxoptera citricida (Homoptera: Aphididae). Environ.
Entomol. 28: 895-900.



The Impact of Temperature on life-history traits of the bird cherry-oat aphid, 75

ARABIC SUMMARY

geall) il e ) (b gl (el dibald) pailadld) iany e 3 ) aldl Ay o il

"l e (90 Clay) ¢ dgana Cpwn gdaa M daa] AN de gl £3e Ll A1) 2ol

Aaoal) peae ) seen -5 3l Aue ) ) 30 G sanll S e Ll 4 5 gy dgaa
R ondl e i s - 212 (531l ol (53 sl Al - el 31 S -l 285 o

Yo A 2 A5 ) s ey ao ) ie sLall Jglaa Ganlie Glans Lial 5551 jadl da 0 L8 AU 0
CLA Y00 ALY J}hfﬂﬂ\éﬁiﬁ)}d\)#d\@ﬂ\m}\_Q\é}ﬂ\d}aés:\:}jﬁmaq‘p\‘icV\'
Dee Y saill (Aie) siaaglang iy Nl e dygeda p YEYY Y0 A 5 allcla e ag 0,4
sl (e aOA YO ATV Y Y (Y, 4T 6,07 s slia by e JLSY 5 (@l el ¢ B (J5l) Ay sall )k
YV, VA 58 5la s )90 JuaiS 5 (am) ) el ¢ A5 oJ ) A ysall 5 sda jlaeY 4 300 A ) jall cilaa gl ol 5
5 de g el Gy jsall yeaae ol ol aay el e Al asaa g ATLTFF CYY,YY 1,79 (YY), YA
o IS e g gl iy ysall sae o V) e gl e 2O Y a5 a0 e S JSIVY, Yo 04,V
/ e sam pall iy gl are Jagie Laiyy 3l e 20V € VA ) ya Ja jaaie TF,£0 (£V,T1T I sl
"'_?J\jﬂ\‘;nao\/\‘\'\‘ YE Yoy aclaynaie V,) ¢),4Y (Y, Y ‘Y,\‘iolseﬁ/és\

aal g Jua PA Caeliai Jama o) o) aa g sbal) Jglan Gunlie (poany e 5 jallda 0 il dl o aie
e)’M\OA‘}J\} (T) d_);j\'é‘)_ﬁo\js‘g\}_ﬂ\éseo\'\‘ Yo BJ\)A‘E.A‘)JJ_.\Q 0%,y (1Y, ¢ ng\_ug(Ro)
(+5Y0 ¢, ¥) O (1) dzmhal) 33 5l Jama o) Ol 2 g 351 el da jo ol § LS J&5 (DT g senall oo il
‘;\jﬂ\é&eoYY c*i};‘)\);é;)dm(\,*q ‘\,VT)UIS(X)@L@\EJQJHJAM‘;;\)
A8V oda <3y 5 dails ) yall cila o il 8 YE I Y (el pal) Cila yo (o) & suim g geiliil) < jelal
Bkl



