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ABSTRACT

Two field experiments were carried out simultaneously at Elsrew Research
Experimental Farm Station (ARC) in the summer season of 2004, first one was to
study the availability of labelled-N of Azolla (3% atom excess [a.e]) and urea (10 %
atom excess) to rice plant var. Giza 171 at transplanting (TS) and maximum tillering
stage (MTS), the second was to study the effect of Azolla pinnata inoculation in
comparison with urea fertilizer on the rice yield components and the nitrogen content
of rice grains and straw. Results in the first experiment indicate that Azolla used at the
two stages exhibited higher values for all the labelled nitrogen parameters in
comparison with unlabelled treatments. The highest values were 23 kg Nha™ for
labelled-N uptake, 14.5% for N- derived fertilizer and 76.8 % for "°N when labelled
Azolla was applied at MTS. All the nitrogen values at TS were lower, but the values
obtained with Azolla were higher than that with urea. Generally N applied later in the
crop cycle is more easily absorbed than when applied at early stages as well as
Azolla-N was more available to rice than was urea-N. At maximum tillering, 76.8% of
>N from Azolla were recovered in the rice plant compared with only 42.9 % from urea.
In the second experiment Azolla significantly increased rice yield (Var. Giza 171) and
soil organic carbon. Increase in yield was 89.5 % (60 kg N ha™ as urea), 81.5 % (60
kg N ha”' as Azolla) and 92.1% (30 kg N ha™ as urea + 30 kg N ha™" as Azolla). Sixty
kg N ha™' as Azolla was almost equivalent the application of 60 kg N ha™ as urea. The
combination of urea and Azolla 30 kg N ha™ each resulted in grain yield higher than
that obtained with urea or Azolla alone but not significantly different from that obtained
with 6.0 kg N ha™" as urea. The increase of rice grain yield was associated with the
increase in the number of panicles hill”" and the grain weight.

INTRODUCTION

Azolla is a genus of small aquatic ferns with worldwide distribution in
temperate and tropical regions. Studies on Azolfa have generated
tremendous interest in the scientific community due to nitrogen fixation by its
symbiotic cyanobacterium Anabaena azollae (Watanabe et al., 1991). It has
been used as green manure and supplemented source of nitrogen for rice
Herzalla, 1991;EL-Bassel et al., 1993 and EL-Zeky 2005).

Azolla as biofertilizer can only be realized if its nitrogen becomes
available for crop uptake. This appears only after Azolla decomposition.
About two-thirds of its mineral nitrogen (NO™ and NO™ is released under
aerobic conditions at 29°C in five to eight weeks (Tuzimura et al., 1957);
about 75% of Azolla-N mineralizes in 6 to 8 weeks (Watanabe ef al., 1977).
From 20-30% of Azolla-N was observed to be taken up by the first rice crop,
and 15N-recovery from Azolla and urea was similar (Kumarasinghe and
Zapata, 1984); 65% of the nitrogen from Azolla incorporated at 30 days after
transplanting (DT) was recovered in the straw and 15% in the grains. When
Azolla incorporated at 78 DT, the amount of nitrogen recovered in the grains
increased about 50% (Watanabe 1987). The uptake of urea-N was found to
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occur primarily within 30 days of application, whereas the major uptake of
Azolia-N occurred between 30 to 60 days (Eskew 1987), ' °N recovery from
Azolla was higher than from urea. When Azolla was incorporated into the
puddled soil, it had gradual N release, 70% of its N-content are available
within 20 days (Ventura et al. 1987). Kumarasinghe and Eskew (1991)
cocluded that 65-95% of nitrogen accumulated by Azolla spp. was derived
from air. Rosenani and Chulan (1992) found that when Azolla-
nitrogen(labelled with N isotope) was applied to rice at transplanting, the
recovery of nitrogen by the crop was only 20.2 %; but when it was applied at
maximum tillering (30 days after transplanting), the nitrogen recovery was
30.2 %. Recovery of urea nitrogen was similar, being 22.5 % and 38.6 % for
application at the same respective stages.In oxisol soil with a low available P
content, the N% recovery increased when Azolla was applied at rice
transplanting and later incorporated into the soil (Sisworo et al.,1995).

Incorporation of Azolla pinnata alone or in combination with
ammonium sulphate as nitrogen fertilizer to rice improved soil fertility and
increased the rice yield components (tillers hill'", length of panicle an grain
and straw yields) to be much higher than those recorded by the control
treatment, indicating the efficacy of A. pinnata as biofertilizer (Padhya, 1997)
Azolla applied to rice plants before transplanting at the rate of 60 kg Nha™
produced significantly higher grain yield than that produced by urea
( Satapathy, 1999). The objective of this study was, to determine the
availability of Azolla-N and urea-N to rice by using *N- labelled Azolla
pinnata (3 % a.e) and urea (10 % a.e), as well as to study the possible use of
Azolla as nitrogen source in rice production.

MATERIALS AND METHODS

Two field experiments were carried out simultaneously, first was to
study the availability of labelled-N of Azolla (3% atom excess) and urea (10 %
atom excess) to rice plant var. Giza 171 at transplanting (TS) and maximum
tillering stage (MTS), the second was to study the effect of Azolla pinnata
inoculation in comparison with urea fertilizer on the rice yield components and
the nitrogen content of rice grains and straw.

Azolla pinnata - Anabaena azollae associations were maintained in a
greenhouse in two-fifths Hogland's solution minus nitrogen (El-Aggan 1982)
with initial pH 7.1. Samples of biomass were used for producing labelled
Azolla (3% a.e) by the use of ammonium sulphate (30% a.e) according to the
FAO/IAEA method (1986). urea (10% a.e) was used as source of labelled
mineral nitrogen compared with labelled Azolla-N
(3 % a.e).

Availability of Azolla-N and urea to rice: Azolla and/or urea was
incorporated into the top 5 cm of soil at transplanting and maximum tillering
stages.Thirty-five-day old rice seedlings variety Giza 171 were then
transplanted at 20 cm spacing in 30 (1 m x 1 m) plots. The plots were lined
with polyethylene sheets with 30 cm overlapping and covered with 20 cm soil
to prevent the "°N-movement between plots. Plots remained flooded until 2
weeks before harvest. The floodwater was drained at incorporating Azolla or
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urea. Weeds were controlled by pushing them back into the soil to avoid

losses of "°N. Five treatments with 6 replicates, arranged in a complete

randomized block design, were:

« 30 kg Nha”' labelled Azolla incorporated at transplanting (TS or 35 days
from sowing) and 30 kg Nha™ unlabelled Azolla incorporated at maximum
tillering stage (MTS or 75 days from sowing) (60 kg Nha™ as Azolla).

» 30 kg Nha™ unlabelled Azolla incorporated at TS and 30 kg Nha™' labelled
Azolla incorporated at MTS (60 kg Nha™ as Azolla).

» 30 kg Nha'' labelled urea incorporated at TS and 30 kg Nha™' unlabelled
urea incorporated at MTS (60 kg Nha™ as urea).

» 30 kg Nha''unlabelled urea incorporated at TS and 30 kg Nha™' labelled
urea incorporated at MTS.

» Control with no N added but simulated incorporation was done at TS and
MTS.

At maturity 9 hills were harvested from the center of each plot. Grains
and straw were sub sampled, oven dried at 70°C for 24 hours and ground for
measurements of "°N recovery using an emission spectrometer (Jasco N-
150) as described by Buresh et al., (1982). The portion of nitrogen derived
from fertilizers (urea or Azolla) were calculated according to the following
equation:

% nitrogen derived from labelled urea or Azolla

SN ae in plant  sample <100

SN ae in  fertilizer applied

For estimating the rice yield componets (grain and straw yields, 1000
grain weight , plant height , number of panicles hill-1 and grain and straw —
nitrogen percentages) the second experiment was designed to include 4
treatments with 6 replicates arranged in a complete randomized block design,
the treatments were:

. Control (without any fertilizers).

. (60 kg Nha™' as urea).

. (60 kg Nha™' as Azolla)

. (30 kg Nha™' as urea + 30 kg Nha™ as Azolla)

Results for both experiments are statistically analyzed using
Duncan's multiple range test as described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

All the treatments in the first experiment showed a significant
increase in the total N yield over the control (Table 1). However, yields did not
significantly differ among the treatments. Generally, Azolla at these stages
exhibited higher values for all of the labelled nitrogen parameters than that of
urea. The highest values were 23 kg Nha™ for labelled N uptake, 14.5% for N
derived fertilizer and 76.8% for N> recovery when labelled Azolla was used
at MTS. The values at TS were lower, but the values obtained with Azolla
were still higher than that with urea.
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These results indicate that N applied later at the MTS is more easily

absorbed than when applied at early stages. However, at MTS plants are
more developed than at TS which enabled us to conclude that losses of N are
higher when N is applied at TS time and that young plants cannot store
enough N to contribute the entire needs of rice plant. Azolla-N was more
available to rice than urea-N at the two stages. This was probably because of
the gradual release of Azolla-N in relation with its methods of application in
the anaerobic soil layer and continuously flooded conditionsof the soil.
The application of Azolla and urea either alone or in combination significantly
increased the rice grain yield over the control (Table 2). The percentage
increases were 89.5 % (60 kg N ha” as urea), 81 5% (60 kg N ha' as
Azol!a) and 92.1 % (30 kg N ha” as urea + 30 kg N ha' as Azolla). Slxty kg
N ha' as Azolla was almost equivalent the appllcatlon of 60 kg N ha' as
urea. The combination of urea and Azclla 30 kg N ha™ each resulted in grain
yield higher than that obtained with urea or Azolla alone but not significantly
different from that obtained with 60 kg N ha™' as urea.

Table (1): Availability of Azolla-N and urea-N to rice under field

conditions.

Plant growth Total N Total N from "N
staqe with Levels Yield labelled-N | fertilizer | recovery
? KgNha' | KgNha' | KgNha' %

At harvest |-onvol 1026 b L o L

<)

ts ey cEdet | 4815 a | 109 b 6.7b 36.2¢
°N - Azolla +

MTS  [N- Azolla 1Ead o 1452 76.82
)

el 17423 8.9¢ 51c | 296 bed

MTS  syorea 17412 12.9a 74b | 4290

In a column , means followed by a common letter are not significantly different at 5% level
by DMRT.

The weight of 1000 grains (Table 2) was not significantly affected by
the treatments under this study. However in contrast data show significant
increases in the number of pamcles hill" of 57.1,42.9 and 64.3 % over the
control treatments for 60 kg N ha’ 'as urea, 60 kg N ha” as Azolfla and the
combination of urea and Azolla, respectively. Values for Azolla or urea
applied alone were not significantly different. The values corresponding to the
combination of urea and Azolla was not significantly higher than that for
Azolla alone, but not significantly different from that obtained with urea alone.

The use Azolla and urea either alone or in combination significantly
increased the rice straw yield over the control (Table 1). However, the
increases were 91 % (urea), 89 % (Azolla) and 39.9 % (urea + Azofla) over
the control treatment. Non — significant differences were observed towards
the straw yield among the tested treatments of Azoffa and urea or the
combination of both.
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Due to the plant height , results show significant increases in all
treatments as compared with the control. The highest increase was (23.4 %)
for Azolla-urea combination treatment. The lowest increase was 18.8 % for
Azolla alone. The application of urea alone caused an increase of 19.5 % not
significantly different from the one the one obtained by the use of Azolla
alone.

The increase of the straw yield was attributed to the increase in the
plant height as a result of Azolla application.

Nitrogen content of grain and straw yield were significantly higher for
all treatments than that of the control (Table 2).

Nitrogen content in the grains, increased by 27.5 % (urea), 18.3%
(Azolla) and 28.4 % (urea + Azolla), over the control.

Table (2): Effect of Azolla pinnata and urea on rice yield components
under field condition

Grain |Straw| 1000 Plant | No. of Grain N Straw

Treatment yle!d yleld grain height |panicle (%) N
(th™) [(th")weight(g) (cm) | hill" v (%)
Control 3.80c |6.60b| 23.40a 128¢ 14c 1.09 | 0.48¢

BOkg N ha ' (urea) | 7.20a [12.60a 23.10ab | 153b | 22ab | 1.39 ]0.63b

B0 kg N ha” (Azolla) | 6.90b [12.50a] 23.60a 152b 20b 1.29 | 0.62b

30 kg N ha-1 (urea) + ,
0 kN (Azoile ha)) 7.30a [12.80a 22.90b | 158a | 23a | 1.40 |0.67a

In a column, means followed by a common letter are nct significantly different at 5% level
by DMRT.

Results obtained with the application of urea alone or in combination
with Azolla were not significantly different. Same trends were observed for
the nitrogen content of straw. The highest increase over the control was 39.6
% for the combination of urea and Azolla.

Similar findings to those obtained here were documented by Ito and
Watanabe (1985) who pointed out that sixty percent of the nitrogen from
Azolla incorporated at 30 days after transplanting was recovered in the straw
and 15% in the grain. When Azolla was incorporated at 78 days after
transplanting, the amount of nitrogen increased about 50%. Liu and Chen
(1986) reported that total °N recovery from Azolla and urea incorporated at
transplanting and maximum tillering stages of rice were 48.33% and 37.88%
respectively. According to Eskew (1987) the uptake of urea-N occurred
primarily within 30 days of application, whereas the major uptake of Azolla-N
occurred between 30 to 60 days. Ventura et al., (1987) found that °N
recovery from Azolla was higher than from urea and explained that when
Azolla was incorporated into the puddled soil, it had gradual N release, with
70% of its N becoming available within 20 days. Also the data obtained
indicate a similar efficiency of labelled urea and labelled Azolla as N sources
to rice plants,which may be attributed to rapid mineralization of Azolla pinnata
in flooded rice soils (Ventura and Watanabe (1993). Incorporation of °N-
labelled Azolfa pinnata into the soil gave an N recovery by rice (shoots and
roots) of 40% and 24 % , for the sterilized and normal soil, respectively
(Galal, 1997).
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Concerning the rice yield components in the second experiment,
results could explain that the increase in rlce grain yield was associated with
the increase in the number of panicles hill”" and not in the 1000 grain weight.
Such results have been reported by (Nazeer and Prassad, 1984; Ventura et
al., 1993 and Satapathy, 1999) who observed that the use of urea , Azolfa or
a comblnatlon of both , in split application increased the grain yield by 1t01.5
tones ha”'. They also added that Azolla applied to rice plants before
transplanting at the rate of 60 kg Nha™' produced significantly higher grain
yield than that produced by either farmyard manure or urea. Moreover,
Gevrek (2004) found that the use combination Azolla + N fertilizer in rice
cultivation increased significantly than that of N fertilizer alone. He also
concluded that the use of Azolla will lead to a Ia reduction in the N demands
of rice crop. Similar results for grin and sraw-N content were noticed by
(Ruschel, 1986 and Mandal ef al., 1999) .

Conclusion

The application of Azolla in rice cultivation can be considered as a
promising technique both to increase rice productivity and to provide
protection from the environmental pollution caused by the extensive use of
chemical fertilizers.Thus it may be inferred that Azolfa exhibited a better N
availability to rice than urea and it could act as a substitute nitrogen source
for rice crop other than urea. However, better incorporation was at maximum
tillering stage.

REFERENCES

Buresh% R. J., Austin, E. R. and Graswell, E. T.(1982). Analytical method in
N research Fert. Res. 3: 37-62.

El-Aggan, W. (1982). Comparative study of the growth and nitrogenase
activity of five Azolla species as affected by various environmental
factors, Ph.D. Thesis, Univ Catholique de Lourain, Belgium.

El-Bassel, A., Ghazal, F. A. and EL- Farouk, O. (1993). Azol/a cultivation in
Egypt. In : Nitrogen fixation with non-legumes. The sixth International
Symposium on nitrogen fixation with non-legumes, Ismailia, Egypt , 6-
19 September 1993.

El-Shahat, R. M. (1988). Studies on Azolla under Egyptian conditions. M.Sc.
Thesis in Agric. Microbiol. Depatment of Microbiol., Fuculty of
Agriculture, Ain Shams University,Kalubia, Egypt.

El- Zeky, M. M., R. M. EL-Shahat, Gh. S. Metwaly and Elham M. Aref (2005).
Using of cyanobacteria or Azolla as alternative nitrogen sources for
rice production. J. Agric. Mansoura Univ. 30(9): 5567 - 5577.

Eskew, D. L. (1987). Use of N in N and N cycling studies of Azolla. In
Azolfa utilization. The International Rice Research Institute,
Philippines. 233-239.

FAO/IAEA, Joint Division. (1986). Coordinated research program on isotopic
studies of nitrogen fixation and nitrogen cycling in Azolla and blue-
green algae. Experimental plans of the year 1986. (EXP. I).

3916



J. Agric. Sci. Mansoura Univ., 31 (6), June, 2006

Galal, Y. G. M. (1997). Estimation of nitrogen fixation in an Azolla-rice
association using the nitrogen-15 isotope dilution technique. Biol. and
Fertil. Soils. 24: 76-80.

Gevrek, M. N. (2004). A study on Azolla as a nitrogen source in rice farming.
Turkish J. Agric. & Forestry. 24: 165-172. (Turkish language with
English Summary).

Ghazal, F. M.(1987). Microbiological studies on nitrogen fixation by Azolla
and alga. Ph.D.Thesis in Agricultural Microbiology, Department of
Agricultural Botany, Faculty of Agriculture, Al-Azhar University, Cairo,
Egypt.

Gomez, K. A. and Gomez, A. A. (1984). Statistical procedures for agricultural
research. 2™ ed. Pp.208-215.

Hamdi, Y. A., Alaa EI-Din,M.N., Shalan, S. N. and EI Sayed, M. H. (1980).
Response of rice to algal and Azolla application. Report on
methodology of Azolla preservation and transport. Pp. 29-43. Dept. of
Agric. Microbiol., Soils, Water and Environ., Res. Inst.,Agric. Res.
Center. Giza, Egypt.

Herzalla, Nagat, A. (1291). Some studies on Azolla propagation in Egypt.
Ph.D. Thesis inAgricultural Microbiology, Department of Agricultural
Botany, Faculty of Agriculture, Zagazig University, Banha Branch, El-
Sharkia, Egypt.

Ito and Watanabe, | . (1985). Availability to rice plants of nitrogen fixed by
Azolla. Soil Sci. plant Nutr. 31, 91—104.

Kumarasmghe K. S. and Zapata, F (1984). Azolla-Anabaena Association.

N substratum labelling technique to assess nitrogen fixation
and its potential as biofertilizer for rice. The First Conference of African
Association of Biological Nitrogen Fixation, Kenya, 23-27 July 1884,
454 - 464.

Kumarasinghe, K. S. and Eskew, D.L. (1991). Application of N isotope
technique in rice studies. Proc. IAEA, Vienna.pp. 169-178.

Liu, C. C. and Chen, B. H. (1986). Study on Azolla-N efficiency by using ' °N
labelled method in paddy field. Paper presented at the IAEA Research
Coordination Meeting, held at the International Rice Research Institute.

Mandal, P. L., Velk, P. L. G. and Mandal, L. N. (1999). Beneficial effects of
blue-green algae and Azolla, excluding supplying nitrogen, on wetland
rice fields: a review. Biol. Fertil. Soils. 28: 329-342.

Nazeer, M. and Prassad, N. (1984). Effect of Azolla application on rice yield
and soil properties. Phykos. 23: 1, 269-272.

Padhya, M. A. (1997). Efficacy of Azolla pinnata R. Br. As biofertilizer.
Advance in plant sci. Res. 6: 154-158.

Rosenani, R. B. and Chulan, H. A.. (1992). Availability of nitrogen from
nitrogen-15 labelled Azolla pinnata and urea to flooded rice. Plant and
Soil, 143: 153-161.

Ruschel, A. P. (1986). Report No. 1 For FAO/IAEA. Second FAO/IAEA
Research coordination Meeting on Isotopic Studies of Nitrogen Cycling -
by Blue-green Algae and Azolla, held at The International Rice
Research Institute, Philippines. PP. 5-9.

3917




Ghazal, F.M. et al.

Satapathy, K. B. (1999). Comparative efficiency of blue- green algae, Azolla
and other biofertilizers on the growth of rice. Indian, J. Plant Physiol. 4:
100 —-104.

Sisworo, E. L., Rasjid, H., Sisworo,W. H., and Haryanto, W. J. (1995). Use
of °N to determine the N-balance of Azolla-N and urea-N applied to
wetland rice. IAEA-TECDOC-785, Vienna, PP.155-162.

Tuzimura, K., lkeda,F. and Tukamoto, K.(1957). Studies on Azolla with
references to it as a green manure for rice field. J. Sci. Soil and
Manure, Japan, 28:17-20.

Van Hove, C. (1989). Azolla and its multiple uses with emphasis on Africa.
Food and Agriculture Organization of the United Nation (FAO). PP. 36-
47.

Ventura, W., Mascarina, G. B.,Furoc, R. E. and Watanabe,|. (1987). Azolla
and Seshania as biofertilizer for lowland rice, A paper presented in the
3-FCSSP Annual Scientific Conference, UP, Los Bands, Philippines,
April 28—30, 1987.

Ventura, W. and Watanabe, |. (1993). Green manure production of Azolla
microphylla and Sesbania rostorata and their long-term effects on rice
yields and soil fertility. Biol. and Fertl. of Soils. 15: 241-248.

Watanabe, i. (1984). Use of symbiotic and free living blue-green algae in rice
culture. IN Outlook of Agriculture. 13: 166-172.

Watanabe, . (1987). Summary report of Azolla program of the Intemational
Network on Soil Fertility and Fertilizer. Evaluation for Rice. In Azolla
Utilization. The International Rice Research Institute, Philippines, 197-
205.

Watanabe, |., Espinas, C. R., Berja, N. S. and Alimagno, B. V. (1977).
Utilization of Azolla anabaena complex as a nitrogen fertilizer for rice.
IRRI Res. Paper Ser. Il. The International Rice Research Institute.

Watanabe, |., Benjamin ,P. and Ramiers,C. (1991). Mineralization of Azolla-
N and its availability to wetland rice. Soil Science and Plant Nutrition.
37. 4,679-688.

3918



J. Agric. Sci. Mansoura Univ., 31 (6), June, 2006

Ay G L el o g iy Y V) O g il Aablane (8 LS
Vo alall G g il

b'jx‘uiu;hﬁah_’&u‘ JAML'Ach‘ﬁ .‘-AAA‘_;JSE

S S —ddl g slaally gl ) gy e = Lol )50 L gl g Sua) gay and
Faa =5l el 30

Zlall Cun g il o Yoo f all an gl (B g judl &gay hae s 4y el oy ol a1

Isana (o oS 508 GllSy ol pll e LAl Y1 QUL jaadl (g a SlanS Y3V (1

¢l 08 dliadh sae ¢ Ay gl e S iy Slls el s D peanay 5V

o Gy Al bl WYY Gl T cienand oy L Bl gl duat e oy

Tdledll Ly ll g (AzONla -SN 3% a6 ) Logs SR (m i) donss ilS Cua('5N)

¢y Lyl o Y5 5YG Y es 5 0l (ure@-""N 10 % a.e.) Jill sy il

Ji Ala e a5V sa Jal ge e Oila e e Aades e o JED (ua g il Aales

(22130 (e LagVo) Glall iV ay i) Al ja y (A2d_ 30 (e Leyy Y¥0)

rlibe N Caa gl A

e Al ataal) cpa g Al L g e pall (2 Ga) g i) o b o @) -
ales Cumg i o g a3 Y A Dl

VER o S/ alaall SN cpag fll) JESs/ cpng s aaSYY b Alas o led culS -Y
&Qﬂ‘Jﬁ’w]@)ﬁh&f&Mngﬂ‘ _‘\A.uwcua_)&ﬂwa_,_ﬁ_ur;s
.(°N recovery) ¥y ¥ ¢e aladl cun g sl 385 e % VIA

LSy dnidie ils Jidll A e iz Yy 5Y) Al g sl aleal cpny il o asean =Y
Aaladll ) pll Lol Wit g el

Lol S S aall a il Al je 2z ¥ 5Y1 (e p2dtead) cpa g il G Ligasy =€
St Al e die dade Y

el Al e 501 clal dall S 8 YY) cun g i ol SIS, -0

S Y5V G s 0n BV A 2y el il Als e e Ll Ja A ey 1
) NV i e YA D (V) il e

150 Jymana 32l () o) Gpndina o) Lada ey Lo all 5l Y 55V il G -
e s (% LAl Aalasy 2 58l

Jor s anS T e) et dlilas ae Y Jgeana 3 % AT 60 30l D L cuilS A
Y ) 5 (Y08 I fomny 8 a8 1) 2l Aalaa aa % AY (0 5 (L e ol
(LossS 138 [oumy i aaS To o+ Y558 (188 fom g i paS 7o) Alalaall %

e 13} & il 5 geaadl (g S0 325 ) o Al e i 13 ik W5V el (50f -9
-i.i_;u.all :L'ulm C‘.iJJi

Al Ll g oY1 arantd ¥ 5V Cm g it Gl g 8 O e Jlad A Y
v peanall oYY Bl 3 Asomall Ban¥l 338 lasiud Bl G Ll gk e 2al) SIS

3919







