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Objective

The objectives of this research are to save the environment ,to save soil and place of plant
growth, to save plant produce and plant health and in the end to save human health and where
abouts of human living from chemical pollution and to save life on this planet (earth) .

Introduction

Soil sterilization with chemicals is in fact an effective method for the control of soilborne
plant pathogenic microorganisms. But using this method , soil is polluted with chemicals
which in turn is harmful to plant health and as a result of animal and human consumption,
harmful to their health causing many noncuring, not controllable, diseases. It is not
economically feasible in different crops as well. So need arises to think and find a new and
different (method) way to solve this burning problem.

For this purpose a method was adopted to control soil brone pathogenic micro organisms by
using solar or sun heat during summer months with highest temperature. This method is
known as soil sterilization with sun heat or soil soil mulching.

Soil solarization is carried out by mulching moistened soil with transparent polyethylene
sheets during summer months and exposed to direct sun heat resulting in enhanced growth of
microorganisims and increased soil temperature for Killing plant pathogens present in the soil.
The results of studies initiated in 1973 were first presented at

a meeting of the Phytopathological Society of Israel in February 1975(6). Later on much
work has been done on soil solarization for controlling soil borne diseases in different
countries. In U.S.A. this method was used to reduce the Verticillium wilt in cotton and other
pathogens (9) .

In BetShean and Jordan Valley region ,experiments were conducted to control the soilborne
pathogens by covering the soil with polyethylene transparent sheet during JulyAugust and got
positive results by controlling Verticillium spp. and Fusarium spp. at different depth (5).

Soil solar heating by mulching with transparent sheet of polyethylene during summer resulted
increased temperature and pest control. In heavily infested fields with Fusarium spp. solar
heating effectively reduced the population in soil ,and decreased wilt in cotton(4).

In California (USA), soil mulching and solarization for 4 to 5 weeks reduced the population
densities of Agrobacterium spp. Some fungi were greatly reduced immediately after
solarization(11).

In Pakistan threeday mulch treatment in wet soil during MayJune resulted complete loss in
viability of sclerotia of Sclerotium oryzae in the surface 5¢cm soil, while sclerotia of
M.phaseolina reduced to zero after one week of mulching(2).

Solarization causes chemical , physical , and biological changes in the soil, which affect plant
growth. It might be necessary, therefore, to change accordingly certain crop management
practices such as fertilization (to avoid an excess of nutrients), date of sowing , and crop
density(10).

In practice, population of soilborne fungal pathogens are greatly reduced at 4050 °C , with
exposure time ranging from few hours for higher temperatures and up to several days for the
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lower ones(3). In certain arid zones, summer temperatures, in the upper layers of bare soils
naturally reach values similar to those reached in polyethylene solarized ones. Apparently this
heating is ineffective in disease control since the soil remains dry in the summer; whereas
keeping the soil wet during the summer may result in disease control (7). Solarization of
moistened soil further augmented this reduction at lower depth (8).

As far as Kuwait has got Avery hot summer , it would be worth while to make use of natural
solar energy in controlling soil pathogens , which are present in sandy soil like Kuwait .

In the State of Kuwait, this soil solarization was started during 2001 2002 with the
collaboration of ICARDA and results were presented in the Conference held at Kuwait (Jan
2023/ 2002). The experiment was conducted at PAAF, Rabia and Wafra. The studies
continued 2001 2002, 2002 2003, 20032004 and 2004 — 2005.

MATERIALS AND METHODS

Selection of Land

The land under greenhouse conditions was selected for this experiment at four different sites
by committee headed by the Superintendent, Agri. Research & Experiments Division.
PAAFR Plant Protection Research Area , at Rabiah. on

15/7/2004
PAAFR Experimental Area at Wafra, on 11/7/2004
Private Agri Farm at Wafra, (AL.Hashimiya Farms ),on 11/7/2004 and
PAAFR Experimental Area at Abdalli, on 13/7/2004.

Preparation of Land

Steps taken in preparation of land for this experiment

1) Cleaned the land from plant debris and weeds.

2) Watered the soil with maximum quantity so that water reached 40 cm depth.

3) Ploughed the land up to 3540 cm depth with tractor.

4) Smoothened and leveled the land with leveler.

5) Prepared the plots 100 cm wide each.

Fixed the irrigation pipes according to requirements and plans at all the four places of the
experiment at distance of 80 cm between 2 pipes.

Soil Sample Collection.

Soil samples were collected from each plot at 3 different depths (5,15,25 cm) and marked
them with depth, treatment and area like after treatment and before treatment, Abdalli on
20/7/2004, Rabia on 15/7/2004, Wafra on 14/7/2004 and Al Hashamiya on 14/7/2004.
Samples were brought to the Plant Pathology Lab. for isolation studies.
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Same way samples were collected and brought to the lab. after solarization from Rabia on
7/9/2004, from Abdalli on 12/9/2004, Wafra PAAF on 6/9/2004 and Al Hashamiya on
7/9/2004.

Covering of the Plots with Plastic Sheet.

Area under treatments was covered according to plan as follows
a) Abdalli and Al Hashamiya.

Half area of G.H. was covered with Transparent Sheet 200 u thick, in 2 replication from
center of the G.H. to the wall end of G.H.

b) Rabia and Wafra PAAF.

Here the plan differ

In one replication 4 pipe area was covered from center to the end side of G.H. with
Transparent Sheet 200 p and in the other replication with Transparent Sheet 100 p x 2. and 2
pipe plot in each replication was covered with Trans. 200 p and Trans. 100 p x 2.
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Irrigation

The plots were irrigated twice a week in each case and for 6 weeks from the start of the
covering.

Temperature Studies

Thermometers were placed at (0,5,15 and 25 c¢cm) in both cases i.e Trans. 200 p and Trans.
100 p x 2 and also (0,5,15 and 25 cm) for control to compare the difference at all the 4 sites.
Temperatures were recorded daily at 1.00 pm.

Isolation of Microorganiisms

Preparation of Culture Medium for Fungi

Common culture medium Potato Dextrose Agar (PDA) was used for isolation of fungi. 39
grams of Potato Dextrose Agar powder was weighed, for each one L in conical flask, distilled
water was added to the flask to make
one L volume. Then it was plugged with
medical cotton wool.

Sterilization of Culture
Medium

The flasks containing P.D.A were placed
in an autoclave and sterilized at 121°C
and 15 Ibs per square inch pressure for
20 minute and let it cool down.

Procedure of
Microorganisms Isolation

For isolation purpose the soil dilution
plate method was followed (1).

A) Soil Dilutions Requirements

a) 45 ml of distilled water was poured in 100 ml conical flask for each soil sample separately
and plugged with cotton. Then placed in the autoclave for sterilization.

b) 9 ml of distilled water in each test tube was poured at least 3 test tubes for each soil sample
and all tubes were plugged with cotton and sterilized in autoclave.

¢) 5 ml and 1ml pipettes were placed in a steel container closed with lid and placed for
sterilization in an autoclave with temperature, and time described in culture medium.
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B) Preparation of Soil Dilutions
Samples collected from all sites in each case were mixed together before making dilution.
Five grams of soil was weighed after mixing properly. This soil was placed in the 100 ml
flask containing 45 ml sterilized water. The flask was placed and shaken on an electric shaker
at high speed for one minute. Waited for one minute to let the soil particles settle down. This
soil solution was of 110 strength.
5 ml pipette was taken out from the container (sterilized) and filled with the soil solution of
110 strength from the 100 ml flask. 1 ml of the solution was poured into the test tube
containing 9 ml distilled and sterilized water and shaken well which gave 1100 strength.
Same way 1 ml; of solution was taken with pipette from 1100 soil and put in an other test tube
with 9 ml sterilized water and shaken well. This gave us 11000 dilution.
1 ml of solution taken from 11000 dilution with the help of pipette was poured in test tube
with 9 ml water and shaken well. This gave us 110000 solution.
C) Isolation of Fungi from Soil Samples
For this purpose 1ml of the dilution 110000 separately was poured into the petri dishes. Then
sterilized PDA was poured (46°C) into the dishes, shaken well and then let the medium
solidify. The same method was used for all soil samples separately. The dishes were marked
with the following information Date, Dilution, Treatment, and dish number. Four dishes were
used for each dilution in all cases as four replication. These dishes after solidification were
incubated at 25°C in an incubator already running at required temperature.
Counting of the Isolated Fungi;
Daily the dishes were checked for any fungus growth. Counting was done after a week time
and recorded .
Identification of Isolated Fungi
Isolated fungi were identified after making slides and noting their characteristics with the
keys. Then they were counted according to species of fungi.
D) Isolation of Bacteria
Preparation of culture Medium

28 g of Nutrient Agar Powder was weighed for each liter of the

medium and sterilized as PDA was prepared.

Preparation of Soil Dilution.
Same procedure was adopted as in isolation of fungi .

Isolation of Bacteria.
1ml of the 110000 dilution was used in each dish with 4

replication, NA was poured, solidified and placed to incubate at
37°C.

Colonies Counting
Bacterial colonies were counted after 3 days of incubation and

recorded.
Number of colonies were compared in each case at all sites and
produced in tables (5, 6, 7 and 8).

Results and Discussion

Temperature Studies

Maximum ,minimum and average temperature in degrees centigrade were recorded in tables
1,2, 3 and 4 and figures 1, 2, 3 and 4 at weekly interval for six weeks at AlRabiya, AlWafra,
AlHashimiya farm and AlAbdalli experimental plots.

ICARDA-APRP 49 Sustainable Management of Natural Resources and Improvement
Annual Report 2003-2004 of Major Production Systems of Arabian Peninsula



Kuwait Research Activities

Recorded data indicated that temperature was higher in surface solarization as compared with
other depth (5,15 and 25 cm).

There was significant difference between control and other treatments (200 p and 100 p X 2).
However there was no significant difference in temperature between treatments at all areas
(AlRabiya, AlWafra, AlHashimiya farm and AlAbdalli).

Table data showed that there was much difference in soil temperature while considering the
depth. Maximum soil temperature was recorded at 5 cm depth followed by 15 cm and 25 cm
respectively.

Population of soil organism showed significant positive correlation with temperature of the
soil, whereas population of soil organism was negatively correlated with minimum soil
temperature.

Table (1) Soil Temperatures (C°) During Solarization from 15th July to 27th August
2004 at the experimental station, Al Rabia.

Treatments
Transparent plastic 200 Transparent plastic (100x2)
week Depths v Control
(Cms) Max. Min | Avg. Max. Min. | Avg. Max. Min. Avg.

Surface 79 61 67.9 75 61 66.1 70 56 63.5
First 5 64 51 55.9 58 50 53.1 55 50 51.5
week 15 45 39 42.6 45 38 42.4 39 37 38.1
25 43 35 39.5 41 30 37.1 38 36 37.2
Surface 79 60 67 75 60 65.9 60 53 58.2
Second week 5 59 50 54.8 60 50 53.8 52 47 49.5

15 43 39 42 44 38 41.9 39 37 38
25 42 34 39.1 43 32 37.5 38 36 37.1
Surface 67 62 63.9 66 62 63.4 60 51 54.4
Third week 5 57 53 55.7 57 50 52.7 51 46 48.1
15 47 42 43.6 46 40 43.8 38 36 37.1
25 44 40 41.9 43 35 40.2 36 33 35.2
Surface 65 62 63.8 64 60 61.9 61 51 53.4
Fourth week 5 58 43 53.8 55 50 51.8 50 43 47.2
15 45 41 43.6 45 41 43.6 38 35 36.2

25 45 40 41.6 42 34 37.8 35 35 35
Surface 66 55 62.9 64 60 61 59 52 54.7
Fifth week 5 58 50 52.5 55 50 53.1 50 49 49.5
15 45 40 42.4 45 40 42 37 36 36.2

25 45 40 41.6 44 39 40.1 35 35 35
Surface 70 61 65.9 65 64 62.9 62 54 57.8

Sixth week 5 62 53 56.1 55 50 53.6 50 47 49

15 45 41 42 44 40 415 38 36 37

25 42 40 40.6 41 39 39.9 35 35 35

Table(2) Soil Temperatures (C°) During Solarization from 27th July To 7th Septembers
2004 at the experimental station, AlAbdalli.

Treatments
Transparent plastic 200 Transparent plastic (100x2)
week Depths u Control
(Cms) Max. Min. | Avg. Max. Min. | Avg. Max. Min. AVg.
Surface 73 63 69.1 72 59 69.1 70 56 63.5
First 5 60 54 49.9 57 50 54 55 48 51.6
week 15 56 50 52.4 55 50 51.6 39 37 38.1
25 52 43 45.6 46 42 44.1 38 36 37.3
Surface 72 66 69.7 71 68 69.5 60 53 58.2
Second week 5 57 52 54.8 58 54 55.5 52 47 495
15 50 48 49.5 56 52 53.5 39 37 38
25 46 42 43.8 46 44 44.5 38 36 37.1
Surface 70 65 67.7 70 61 66.8 60 51 544
Third week 5 57 55 48.5 55 52 53.1 51 46 48.1
15 50 48 49.5 54 51 52.7 38 36 37.1
25 44 43 43.7 44 43 43.8 36 33 35.2
Surface 67 63 64.7 67 63 64.2 61 51 53.4
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Fourth week 5 55 52 54.2 52 51 51 50 43 47.2
15 49 43 48.4 52 50 51 38 35 36.2
25 43 42 42.7 44 42 43.1 35 35 35
Surface 65 63 64.2 65 61 63.2 59 52 54.7
Fifth week 5 55 53 54.2 53 51 51.8 50 49 49.5
15 50 45 48.2 50 50 50 37 36 36.2
25 44 42 43 44 42 43.2 35 35 35
Surface 69 63 66 65 63 64.2 62 54 57.8
Sixth week 5 60 54 55.7 55 51 52.7 50 47 49
15 50 46 49.8 51 50 50.2 38 36 37
25 44 43 43.8 43 42 42.7 35 35 35
Table (3) Soil Temperatures (C°) During Solarization from 25th July To 5th
Septembers 2004 at the experimental station, AL Hashimya.
Treatments
Transparent plastic 200 Transparent plastic (100x2
week Depths (Cms) i i ! P P ( W Control
Max Min. Avg. Max. Min. Avg. Max. Min. Avg.
Surface 78 62 68.5 78 62 68.1 71 57 64.3
First 5 65 53 56.8 59 50 54.5 56 51 53
week 15 46 41 43.5 46 39 435 41 38 39.8
25 43 36 415 42 33 39 39 36 383
Surface /3 6/ 69.3 12 67 69.5 60 53 58.3
Second 5 57 53 55.5 57 55 56.3 53 47 50
week 15 51 43 50.1 56 53 54.2 39 37 38
25 46 43 44.5 47 44 45.1 38 36 37.5
Surface 71 65 68.1 71 62 67.2 60 51 54.2
Third 5 58 56 49.2 55 53 54 52 46 48.5
week 15 51 49 50.2 54 52 53.2 38 36 38
25 45 43 44.2 44 43 445 37 34 36
Surface 68 64 65 68 65 65 62 52 54.5
Fourth 5 56 53 55 52 50 52 51 44 48.2
week 15 50 49 50 51 50 52 38 36 37.2
25 44 42 43 44 42 44 36 35 35
Surface 67 64 65.2 66 62 64 60 53 55.1
Fifth week 5 56 54 54.8 54 52 52.2 51 50 50.5
15 51 45 49.6 51 50 51 38 36 37
25 45 43 445 45 43 44 35 35 35
Surface /0 64 6/ 66 64 65 63 55 58.2
Sixth 5 61 55 56.3 56 52 54 51 48 50.8
week 15 51 47 51 51 50 51.8 39 37 38.8
25 45 44 44 45 45 44.862 36 35 36.5
Table(4) Soil Temperatures (C°) During Solarization from 25th July
To 5th Septembers 2004 at the experimental station, AL Wafra.
Treatments
Transparent plastic 200 Transparent plastic (100x2)
week Depths (Cms) U Control
Max. Min. Avg. Max. Min. Avg. Max. Min. Avg.
] Surface 79 62 68.8 76 62 67.1 71 57 64.2
First 5 65 52 56.2 59 51 54.2 56 51 52.8
week 15 46 40 43 46 39 43.2 40 38 39.2
25 43 36 40 42 32 38.8 39 36 38.1
Surface 73 67 69.5 72 67 69.1 60 53 58.2
Second 5 57 53 55.2 57 55 56.1 53 47 50
week 15 51 48 50 56 53 541 39 37 38.2
25 46 43 44.2 47 44 44.8 38 36 37.1
Surface 71 65 67.9 71 62 67.1 60 51 54.5
Third week 5 58 55 49 55 53 54.1 52 46 48.2
15 51 49 50 54 52 53.1 38 36 37.3
25 45 43 44.1 44 43 44 37 34 35.8
Surface 68 64 65 68 64 65 62 52 54.1
Fourth 5 56 53 55 52 52 52 51 44 48.1
week 15 50 49 49.8 51 50 52 38 36 37.1
25 44 42 43 44 42 44 36 35 35
Surface 66 64 65 66 62 64.1 60 53 55
Fifth week 5 56 54 54.1 54 52 52.2 51 50 50.2
15 51 45 49.1 51 50 51 38 36 37
25 45 43 44 45 43 44.1 35 36 35
Surface 70 64 67 66 64 65 63 55 58.2
Sixth week 5 61 55 56 56 52 53.8 51 48 50.2
15 51 47 50.2 51 50 51.3 39 37 38.3
25 45 44 438 45 43 44.2 36 35 36.3
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Figure (1) Soil Temperatures (C°) During Solarization from 15th July to 27th August
2004 at the experimental station, Al Rabia.
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Figure(2) Soil Temperatures (C°) During Solarization from 27th July To 7th
Septembers 2004 at the experimental station, AlAbdalli.
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Microbial Population

A. Bacteria Population

The bacterial colonies appeared in the petri dishes containing Nutrient Agar medium were
counted after 3 days of isolation from soil samples under test. Data were separately counted
and recorded according to the treatment and time of sample collection as site of the treatment
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etc. The results have been given in the tables (5,6,7and 8) and curves in figures (5, 6, 7 and 8)
histograms.

Figure (5) shown as increase in bacterial population in AL Rabia. It is possible that there
might be some thermophyllic bacterial species which increases due to heat and moisture
Table(5) whereas population decreased in case of Abdalli and Wafra PAAF area Tables (6
and 7) and Table (8) in ALHashimiya farms, the mixed population was observed .

Table (5) Percentage Difference Of Bacteria Isolated For Soil Solarization Experiment.
During Summer 2004 At AlRabia.

Treatment BEFORE AFTER
0,
Depths TREATMENT TREATMENT DIFFERENCE &
S 5 14 20 6 43
== 15 7 24 17 243
o 25 13 16 3 23
S 5 27 32 5 19
oém 15 18 26 8 44
- 25 18 12 6+ +33

Table (6) Percentage Difference Of Bacteria Isolated For Soil Solarization Experiment.
During Summer 2004 At Al Abdalli.

Trgaet;?ﬁgts BEFORE TREATMENT AFTER TREATMENT DIFFERENCE | %
Depths 49 7 42+ 85.7
= 15 22 8 12+ 63.6
S 25 81 9 72+ 88.9
< 5 41 16 25+ 60.9
= o 15 40 12 28+ 70
2 25 42 8 34+ 80.9
Table (7) Percentage Difference Of Bacteria Isolated For Soil Solarization
Experiment.During Summer 2004 At AlWafra.
Trg?;:ﬁgts BEFORE TREATMENT AFTER TREATMENT DIFFERENCE %
5 83 13 70+ 84.3
= 15 70 8 62+ 88.6
& 25 62 6 56+ 9.7
< 5 57 1 56+ 1.8
g ~ | 15 47 10 37+ 78.7
S 25 67 4 63+ 94

Table (8) Percentage Differences Of Bacteria Isolated For Soil Solarization Experiment.
During Summer 2004 At AlHashimiya From Wafra.

Treatments
TR E T TRI'EAAI\:'ITI\E/IRENT DIFFERENCE %
Depths
5 32 12 +20 62.5
s [ 15 28 57 29 1.35
25 20 17 +3 15
~ 5 28 17 +11 39.3
§>< 15 21 38 17 80.9
= 25 44 18 +26 59.1

Soil samples collected from all four sites of the soil solarization Experiment as described in
material and methods were isolated using Potato Dextrose Agar as culture medium . Number
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of fungus colonies appeared in petri dishes after 3 days incubation at 25C° were counted and
recorded in Table(9) from Rabia, Table(10) from Abdalli, Table(11) from PAAF, Wafra and
Table(12) from ALHashimiya Farm Wafra. Slides from the isolates were prepared and studies
under research microscope and named according to their characteristic compared with their
Keys as follows.

*Aspergillus spp.
*Penicillium spp.
*Rhizopus spp.
*Chaetomium spp.
*Fuserium spp.
*Helminthosporium spp.
*Alternaria spp.
*Ulocladium spp.
*Phytophthora spp.

*Curvularia spp.
*Cladosporium spp.

Population of fungi in all sites appeared to be more in the pre solarization than in post
solarization.

In comparison with the sites total number of isolated colonies were maximum in
ALHashimiyah farm , followed by Wafra ,Abdalli and Rabia in pre treatment phase. But at
the same time they were minimum in ALHashimiya farm followed by Wafra , Rabia and
Abdalli site in post treatment stage .

Pathogenic fungi were not found in isolations in ALHashimiya farm , PAAF and Abdalli. But
they showed up in Rabia and Wafra PAAF site , in post treatment phase

In case of ALHashimiyah farm all the three depths 5, 15 and 25 cm found to be more
populated with the fungi followed by PAAF , Wafra , Abdalli and Rabia.

As far as Transparent sheet 200 pand 100 p X 2 are concred , the isolation result showed that
at Rabia 5 cm showed same affect with no difference but at 15 and 25 cm depths 100 p X 2
showed a little more difference than 200 u, AL Abdalli also 100 p X 2 showed better affect,
at all depths. At Wafra and ALHashimiya sites both treatments showed almost the same
results at all the depth Tables( 13 and 14).

Summary

Soil Solarization experiment was conducted at four different places , at PAAF ALRabia ,
PAAF ALAbdalli , PAAF ALWafra and private farm ALHashamiya in Wafra . Two
treatments were tested including transparent plastic sheet 200u and transparent plastic sheet
100 x 2 . Experiment was conducted during July — August 2004 . Soil was covered with
described sheet , temperature were recorded daily for each site . It showed that temperature
increased at all the depths when covered and wet as compared with control ( un covered and
dry) .

Soil samples were collected from the four sites at three depth to isolated and compare the
soil born micro — organisms at two different stages ( pre and post treatment ) . Only 110000
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dilution was tested . For isolation of bacteria Nutrient Agar medium was used white Potato
Dextrose Agar was used for fungi .

Bacterial population appeared in Rabiya samples indicated the increase at all the depths
except at 25 cm in 100U x 2 at post — treatments they population decreased at post tratment
stage .

At ALHashimiya farm , it showed an increase and decrease in same cases .

Fungi isolated from all the samples, included Aspergillus spp. Penicillium spp. Rhizopus
spp. Chaetomium spp. Fuserium spp. Helminthosporium spp. Alternaria spp. Ulocladium
spp. Phytophthora spp. Curvularia spp. Cladosporium spp.

Population of fungi appeared to be moved at post — treatments stage in the cases and at all
the depthh . In ALHashimiya farm samples number of fungi was more than others .

Bacterial population showed increase in after ( post — treatment ) as compared with
before (pre — treatment ) . It increased in Rabiya while it decreased in Wafra , Abdalli and
private farm it was mixed .
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“Evaluation of Lower negative pressure cooling
system,Organic and inorganic manures on the production
of Cucumber (Cucumis sataivus.L.) in the green house.”

Rasha Sowayel Al Sowayel,mohammed AlHarbi, ,SanjeevSKurup,and Dr.Abdul
Khalak.Dr.Amar singh Solanky
Public Authority of Agricultural Affairs and Fish Resources,P.0.Box 21422,13075, Kuwait.

ABSTRACT

An experiment was laid out at AIRabiya under protected condition (Green house) to evaluate
the lower negative pressure cooling system , organic and inorganic manures on the
production of cucumber

(Cucumis sativus.L ). The effect of neem insecticides as well as pseudomonas against the
control of insects and diseases were also studied. The experiment was laid out in a
completely randomized design with four treatments and five replications . The treatment with
application of only fertilizer was kept as control. The crop was planted at a spacing of 50cm
between plants and 60cm between rows. Fertilizer as well as irrigation was given through
drip system . The data on the number and weight of fruit showed significant differences
among the treatments. The highest number and weight of fruit were recorded with the
application half dose of organic manure and full chemical fertilizer which was economically
superior to the other treatments. The next highest yield was obtained where full organic
manure was applied . The keeping quality of organically produced fruit were also superior
when compared to other treatments. The results also indicated that the neem insecticides and
the pseudomonas were found to be effective against the control of insects and diseases.
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Introduction

Vegetable constitute an integral component of the balanced diet. Its position is unique in the
dietary system as a protective food, supplementing minerals, organic acids etc. for the proper
function of human

system.

Hence. Vegetable production plays a vital role in every corner of the world. It is well known
that the yield of crop plants can be enhanced by the application of chemical fertilizers. The
traditional agriculture is mainly depended upon chemical fertilizers, fungicides and
herbicides. Dependence on these synthetic materials was necessitated because of their quick,
spectacular and quantitative response in over all production and productivity . But over the
years of success, adverse effects are now coming to light . Injudicious use of chemical
fertilizers deteriorated the soil health that has been observed in the form of multinutritional
deficiencies of crops in the field and also because of the deteriorated soil structure .
Continuous use of fertilizers results in environmental pollution that include soil pollution
,water pollution, etc. It creates potential health hazards in food and deteriorates the food
quality .S o all the developing nations are now brining about a change to a more ecologically
sound sustainable and self regenerating agriculture system, i.e. .an area of organic farming .
It makes positive contribution for the protection of soil and environment . The following
principle and practices provide a basis for organic farming .1)Providing the optimum climatic
requirements for the crop.2) Recycling of organic wastes by composting . 3) Optimum use of
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biofertilizers. 4) The balanced use of chemical fertilizers on the basis of the soil test along
with organic manures. 5) Less use of insecticides, fungicides and herbicides. 6) Conservation
of soil moisture and temperature by the use of mulches.7) Use of neem products for
controlling insects, pests and also pseudomonas for giving resistance against diseases and
promoting the growth of the plant by producing growth hormones such as IAA and
Cytokinein.

Kuwait climate can be described as a desert climate with the extremes of very high
temperature in summer which is also extremely dry . To overcome this problem, two
experiments were conducted earlier in the green houses to get higher production using four
types of cooling system namely the lower positive and negative pressure , upper positive
and negative pressure. Among these the lower negative system has performed the better
further experiments are being conducted to modify the lower negative pressure system to
mach with the tunnel green house since it’s the most popular one in Kuwait .An experiment
was laid out using this system in Cucumber (Cucumis sativus.L ) in October 2004.Since the
temperature in this growing season has ranged between 1830C which is far below the
required temperature for cucumber , nether the cooling system nor the heating systems were
used . Further , the heating system was not adopted keeping in view the cost involved is not
acceptable to the farmers.

The results of experiment conducted by Tiwari and Chhonkar(1967) revealed that the foliar
application of urea in increases the yield of tomato by 20%.Kirti Singh ( 1976) reported that
the vegetable crops require organic manure along with inorganic fertilizer to get higher yields
. The yield and quality of cucumber and other crops can be improved exclusively by the
application of organic manure ( Lalgulshan,1979 and Kanwar Kamala , 2002 ) .

Material and Methods

The investigation has been carried out at ALRabiy from October 2004. The maximum and
minimum temperature during the cropping period up to December was 29.3Cand 14.7C
respectively as shown in Tablel.The experiment was laid out in completely randomized
design with four treatments and five replications . The crop received irrigation daily through
drip system . The treatment details are explained in Table 2 . The exotic variety ALKabir
suitable for green house was used. The soil at the experimental site was sandy and its
analysis indicate that the soil is completely devoid of potash and low in other nutrients. The
crop was grown at a spacing of 50 cm between plants and 60 cm between rows . The plot size
was 7.2m* with 24 plants /plot.

The quantity of O.M and NPK fertilizers required per/donnum is indicated in the Table 3A
and 3B.The crop was given a prophylactic spraying of neem extract against insects such as
aphids and mites. A florescent Pseudomonas was also sprayed to give resistance to plants
against diseases and also to promote growth. Gronim mix an organic manure was applied at
rate 90gm/plant in the pits before planting. So far three pickings have been done and the
yield data along with keeping quality of fruit were given in the Table4 and 5 respectively .

Results and Discussion

Since this experiment is not yet completed the observation included in this report are made
up to 31 December 2004 . No major insects pests were noticed due to the use of neem
extracts ,containing azadiractin which act against aphides& mites .So also the disease
incident was not noticed as pseudomonas was applied by drenching and spraying at 10 days
interval . This strain of pseudomonas produces certain antibiotics like financein , omycein ,
etc, and also produce growth hormones such as IAA and cytokinein inside the plant.

The present investigation is devoid of the heating system since it is found to be expensive
from the farmers point of view . It is worth mentioning that the keeping quality of the
organically produced fruit was better and it can be kept at normal room temperature for 20
days, Table 5. The pooled data over three pickings revealed that half organic and full
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fertilizers treated plants gave higher fruit yield which was economically superior to other
treatments followed by T2, T1 and T4 Table. 7 . These results are in conformity with the
findings of earlier workrs ( Kirti Singh, 1976; Lal gulshan , 1979 and Kanwar Kamala,2002).
The data on the daily water requirements on cucumber crop up to December 2004 is included
in Table 6. The daily water requirements of the crop was highest in October and lowest in
December 2004 due to variations in temperature.

Recommendation

1.

oM

As stated in the fourth recommendations of the previous report , more number of
experiments of evaluating the effect of different types of cooling system for the
maximization of yield of different crops in green houses should be conducted in further
years also.

Since the cooling system is found to be effective for getting higher yields during summer
season that is from February to June

Pseudomonas should be sprayed / drenched at an interval of 10 to 15 days to give
resistance to plants against diseases and also to promote growth .

Good quality fruit can be produced from organically treated plots.

Neem extracts could be used to control insects and pests and also to act as repellant

In terms of getting higher yield and economic returns, application of half organic manure
+ full fertilizer was superior to other treatments.

Even though for getting higher yield and economic returns , application of half organic
manure and full fertilizer was superior to other treatments , still the treatment in which
full organic manure was applied gave the indirect benefits such as 1) Increase the keeping
quality of the fruit. 2) Increased taste of the fruit 3) fruit which are free from residual
toxicity of the chemicals 4)Increase soil health in terms of soil fertility , soil aeration ,
water holding capacity and nutrient up take capacity .From these its evident that the
indirect benefits generated out from using organic manures in T1 treatment was proved to
be the best in comparison to others .

* sketch of the lower negative pressure cooling system.
Green house sketch with the cooling system and treatments
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* The green houses sketch with the 4 treatments and all other

details

Cooling system

T1 T2 T3 T4
R5 R5 R5 R5
R4 R4 R4 R4
R3 R3 R3 R3
R2 R2 R2 R2
R1 R1 R1 R1
Fan1 Fan 2
Table 1 Maximum and Minimum Temperature and Humidity maintained .
Period Maximum Temp. Minimum temp. Humidity %
October 2004 39 20 80
November 2004 30 16 82
December 2004 19 8 85
Table 2 treatment details and Variety .
Treatment Treatment No. of plant Variety
symbols
Tl Full organic 120 AlKabir
T2 Full organic +
half dose of chemical fertilizer 120 AlKabir
T3 Half organic +
full dose of chemical fertilizer 120 AlKabir
T4 Full dose of chemical fertilizer 120 AlKabir
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Table 3A Quantity of Organic manure + NPK fertilizer required per /donnum in Kg.

Treatment 1 Treatment 2 Treatment 3 Treatment 4
Nutrient

organic NPK Organic NPK organic NPK organic NPK
Organic manure 1314.0 277.75 138.8
181818 103.69 207.4 207.4
M.O.P 17.25 34.50 34.50

Table 3B fertilizer requirements in terms of NPK in Kg / Donnum.
Nutrient Full organic Full Organic Half organic Full NPK
Half NPK Full NPK
N 47.33 28.67 42.33 37.33
P,Os 52.80 31.40 47.80 42.80
K,0 68.00 39.00 63.00 58.00
Table 4 harvest details.

No. of harvest Treatment No.1 Treatment No.2 Treatment N0.3 Treatment No.4
First picking 2.2Kg 1.6Kg 8Kg 1.4Kg
Second picking 18.3Kg 26.8Kg 29.9Kg 11.2Kg
Third picking 12.4Kg 10.5Kg 12.5Kg 15.5 Kg
total 32.9Kg 38.9Kg 50.4Kg 28.1Kg

Table 5 Keeping quality of cucumber fruit at room temperature .

Keeping quality in Full organic Full Organic Half NPK | Half organicFull NPK Full NPK
days
No.of days 20 18 15 12
(longevity)
Table 6 Daily water requirement which has been used during the growing season.
Month Ml /plant Liter/m’ Liter/donum
October 458 1.527 1527
November 293 0.977 977
December 203 0.677 677

Economic analysis

particulars Treatment 1 Treatment 2 Treatment 3 Treatment 4
Total fixed cost 27.865 27.865 27.865 27.865
Total variable cost 17.971 22.971 21.971 19.571
Total cost 45.836 50.836 49.836 47.436
Gross return 68.750 65.767 77.515 50.135
Net return 22.914 14.931 27.679 2.699
Average return per KD 1.499 1.293 1.554 1.056
invested

Added cost (gross ) +5.00 1.000 2.400
Added return (gross ) 2.983 +11.748 27.380

Economic analysis results

A midterm economic analysis of the green house cucumber experiment laid out in PAAF at

ALRabiya , Kuwait shows the followi
1) Comparative fixed coast

ng

Fixed costs are not generally been changed with the level of production and it is almost the

same i.e. 27.865KD for all treatments .
2) Comparative visible coast

The highest costs involvement was observed in T2 treatment followed by T3,T4 and T1
experiment . The lowest cost involvement was observed in case of T1 treatment which is
fully organically treated. The cost involvement inT4 treatment was also lower but higher than
T1 and lower than T2 and T3 treatments.

3) Comparative total cost

The same trend as seen in visible cost was observed in total cost also. Total cost was
observed highest in T2 treatment , where as , the lowest in T1 treatment , which is fully

organic.
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4) Comparative gross — returns

Comparative highest gross return was observed in T3 treatment and lowest gross return was
observed in T4 treatment . The second highest gross return was observed in T1 treatment
which is fully organic .

5) Comparative net returns
The highest net returns were observed in T3 treatment followed by T1 treatment . The T4
treatment was given 2.699KD as net returns .

6) Average returns per KD investment

This analysis showed that if 1KD invested as cost , how much net profit will be generated in
terms of Kuwaiti dinar .

The results showed that average returns per KD of investment was observed highest in T3
treatment (1.554KD) . The lowest was found in T4 treatment (1.056KD) .,followed by T1
treatment (1.499KD) which is fully organic manure treated one .

7) Added cost and added returns ( gross)

The comparative added cost was observed from T1to T2 treatment ( 5KD) but added returns
was less by 2.903KD . The added cost from T3 to T4 treatment ( 1.00KD) but added returns
was more , when moved from T2 to T3 treatment by 11.748KD . The added cost was
observed less , when moved from T3 to T4 treatment by 2.400KD but will go to great loss of
27.380KD. The analysis showed that when we moved from organic to chemical fertilizer
application , the gross profit will go on great loss.

Final results discussion

The feasibility study showed that the best treatment was observed in T3 which represent half
organic and full fertilizer ,followed by T1, where full organic manure has been used . As the
average returns per KD invested was highest (1.554KD) in T3 treatment which is followed
by T1 treatment (1.494KD) . The lowest was in T4 treatment where full chemical fertilizer is
used (1.056KD) .

Although T3 treatment was proved to be the best followed by T1 treatment but if we looked
into indirect benefits, generated by T1 treatment it will be the best treatment .

Direct benefits

The direct benefits in terms of gross returns , net returns and average returns per K.D
invested was found more in T3 treatment and followed by T1 treatment .

As per result , T3 net returns were more but indirect benefits were more in T1 treatment ,
where complete organic manure is used.

Indirect benefits
When full organic fertilizers are given to the crops it increases the indirect benefits to the

crop, soil , environment an human health also .
Although money wise the T3 was found to be the best, but T1 treatment will have the unique
indirect benefit also

1. Increase keeping quality of the fruit .

2. Increase taste of the fruit .

3. Fruit are free from ill effects of chemicals .

4. Fruits colors are bright which are good for human health.

5. Increase soil health in terms of soil fertility , soil aeration , soil porosity , water

holding capacity , and nutrients uptake capacity.
It is evident from above mentioned points of indirect benefits which will be generated from
using organic fertilizers the T1 treatment will proved to be the best in comparison to others .
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Effectiveness Study of Soil Solarization and IPPM Program
on Cucumber Produce under Protected Agriculture
Conditions in Kuwait
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Four filled sites were selected at different localities in AL Rabia, AL Wafra, AL
Hashimia and ALAbdalli and treated with soil solarization for six weeks during summer
2004. Temperatures were recorded at all the foure localities daily for solarization period .
Bacterial population showed same results in all treatments. Temperature recorded under
transparent sheet 200 micron was maximum followed by transparent sheet 100x2 micron
then the control.
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Figure (1) Private farm at Wafra
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Figure (2) Applied three treatments in two replicates  Figure (3) Thermometers with stems of different

according to the plan lengths were fixed at Different depths at PAAFR
(e 0 5 8 o dadaia)) daadlel 5 Aus didaiay areaill experimental are at Rabiah.
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Table (1) Soil Temperature (°c) During Solarization From 27th July To 7th Septamber 2004 At
The Experiment Station , AlRabiya .

Week | Treatments
Transparent Differences as% | Transparent Differences as% | Control
Plastic 200 p Plastic 100 X 2 p
First 57.8 14% 54.8 8.5% 50.5
Second | 55.8 18% 55.5 17.3% 47.3
Third 53.8 16.2% 53 14.5% 46.3
Fourth | 53.3 15.9% 51.5 12% 46
Fifth 53.3 18.1% 52 14.8% 45.3
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Table (2) Soil Temperature (°c) During Solarization From 27th July To 7th Septamber 2004 At
The Experiment Station, AlAbdalli .

Week Treatments

Transparent Differences Transparent Differences Control

Plastic 200 p | as% Plastic 100 X | as%

2 |

First 60.3 19.4% 57.5 13.9% 50.5
Second 56.3 19% 57.8 22.2% 47.3
Third 55.3 19.4% 55.8 20.5% 46.3
Fourth 53.5 16.3% 53.8 17% 46
Fifth 53.5 18.1% 53 17% 45.3
Sixth 55.8 20.5% 53.5 15.6% 46.3
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Table (3) Soil Temperature (°c) During Solarization From 25th July To 5th Eptamber 2004 At
The Experiment Station , AlHashimya.

Week Treatments

Transparent Differences Transparent Differences Control

Plastic 200 p | as% Plastic 100 X | as%

2

First 58 12% 56.3 8.7% 51.8
Second 56.8 19.6% 58 22.1% 47.5
Third 56.3 20.3% 56 19.7% 46.8
Fourth 54.5 16.5% 53.8 15% 46.8
Fifth 54.8 19.1% 54 17.4% 26
Sixth 56.8 20.1% 54.5 15.2% 47.3

dauzl 5 (58 Caay (g Clalrall (o Aaial 5 (358 el o) (8) JSis (4) Jsaally Al i)
O 2y Gun Jo sl A jlae O Lebaally 3 el sy 3ol s g5 g aSIL A jlie cBlebaall oy
DL Aldbaall G ¢ NG 06 20,3 <ilSy s Il A jlia 5 al)l ey (b Ay sie das e
% sl Ll CulS 05 00 2% 100 g 92 el GLED landdl dabaall (s (8 G5 S0e 200 SLED

S8 YL 221
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Table (4) Soil Temperature (°c) During Solarization from 25th July To 5th Septamber 2004 At
The Experiment Station, AlWafra.

Week Treatments

Transparent Differences Transparent Differences Control

Plastic 200 p | as% Plastic 100 X | as%

2

First 58.3 13.2% 55.8 8.3% 51.5
Second 56.8 19.6% 58 22.1% 47.5
Third 56.3 20.3% 56 19.7% 46.8
Fourth 54.5 16.5% 53.8 15% 46.8
Fifth 54.5 18.5% 54 17.4% 46
Sixth 56.8 20.1% 54.5 15.2% 47.3

el il cudael (5 Sie 200 Giladl) elindll Alaleall of &gkl (9) JSi5 (5) Jsaadl ity

Ll CulS 5 95800 2 X 100 7 53 el Bl clawdlll 8 dlalaall (o 5 ) jall Gl )y (84 s S

Gl ol 4 siall Ll o an g5 Jaall dlaie 809188 & J I 4 jae 5 all s b 4 sl
ol dikaia (30517.7 (b duasi el S ()5 Ko 2% 100 ilad LSl dlaaall 35 ) sall

Table(5) Diffrences Of Temperature Degree As Percentage Comparing Control Temperature.

Sites Treatments
Transparent Plastic 200 u Transparent Plastic 100X 2
ALRABIYA 16.8% 13%
ALABDALLI 18.8% 17.7%
ALHASHIMIYA 17.9% 16.4%
ALWAFRA 18% 16.3%
Bacteria — LpdSd Lilf

505l 5 gl hlia e canen A 4 clie (e Leandy el n LS gulae Jisd
(( JSEYI5(9,8,7,6 ) Jslaall cdlabas 3 L caandiind il 5 ¢ aail) dayy 8 ol 5 dpailell
J8 Ge Aldlaall 2ay 33 LS 2o (f el (10) JS85 (6) o8, Jsal 413,12, 11, 10)
sl 53 oall Gls o gy aal ) 1385 (555 2% 100 ¢ 0308 200 itlelaall S 8 Alaladl)
dabaall 8 3o 25 (5 suall lae L 3an 25, 15, 5 AN iy shsal) apen e LSl gai e and les
Anaaly a5 0633 o LSS ael e (alaaiY) 35l 3l iS5 5 Sae 2% 100 e il

) ) Al dalaid]

Table (6) Percentage Difference Of Bacteria Isolated From Soil Solarization Experiment.
During , 2004 At AlRabia.

BEFORE AFTER 0

TREATMENT | TREATMENT DIFFERENCE &

o 5 14 20 6 43

Q= 15 7 24 17 243

25 13 16 3 23

o~ 5 27 32 5 19

o

o X | 15 18 26 8 44
— =

25 18 12 +6 +33

050500 200 Aabaally byl asdlas Mac & aliaiy) Ao B ) (1) JS5 (7) A s 0 |
L 0550 2x100 Alalaall e L S aaalae g2 (=liaiy) b s
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€15 ¢ 5 by sinsall (5 30 200 il LDl Alebeally Ly S aualae 8 (aliadY) dus culs
05050 2%100 7 53 ) il dalaall S5 | s i e 9688.4¢ %63.6 « %85.7 & an 25
i Al e 9680.9 « %70 ¢ %60 (A5~ 25 ¢ 15 ¢ 5 il sl

Table (7) Percentage Difference Of Bacteria Isolated For Soil Solarization Exp. During , 2004
At AlAbdalli .

BEFORE AFTER .
TREATMENT | TREATMENT DIFFERENCE &
_ 5 49 7 42+ 85.7
S= [15 22 8 12+ 63.6
25 81 9 72+ 88.9
< |5 41 16 25+ 60.9

o

Sx [15 40 12 28+ 70
= 25 42 8 34+ 80.9

b B Ay il dgel 31585l ddlaies L) aadae of 20 (12) IS (8) A Jsaall e
988.6 J)tia: av]5 (5 sivse dic 506843 Jtias an 5 (5 sise die ()5 5800 200 sl elindUll Alaleal
O35 2% 100 lesd il s AY) Aldbaall L35009.7 o8 (aliddy) duws CuilS 25 (5 sl die 5

e 50078.7 o RUAIY) A CuilS o 15 (5 sina 2ic 5 901.8 LaliaiY] L CilS anh (5 sie i
L %094 oA (Rl e CulS a5 (5 e

Fungus b kdy G
B a8y ] 10000 Jamey oty s Cadds 052 bl J jall (i ylay iy yladll J 3all
A el 5 4 yail any s J Alebae JSI ) Sa s g 5] s Aiie (ga & Jadl 5, G plall G daal
3% 51 5 Al Il el (glaliay 2alal (5 Se 2% 100 slad liudl — (5 S 200 alad elnndly
(14¢15) JS&YL 5 (15 — 10)Jsaally i pladll 5l il class | Aasall 5 Ballel)
Chaetomium spp. — Pennicillium spp. — s see il il phadl f e il phadl S glan (1o
Curvularia spp. 4l &b kil 5 Rhizopus spp. — Aspergillus spp.
Phytophthorraspp. Ulocladium spp. Alternaria spp . Helminthosporium spp.
Fusarium spp.

Table(10) Fungi Isolated From Soil Samples Collected From Al Rabia During , 2004 .

BEFORE AFTER
Treatments FUNGI ISOLATED TREATMENT TREATMENT
5 15 25 5 15 25
Aspergillus spp. 5 8 5 4 4 2
Penicillium spp. 1 1 1
Rhizopus spp. 3 2 5 1 2 3
Chaetomium spp.
Fuserium spp. 1
TRANSPARENT Helminthosporium spp. 1
2X100M Alternaria spp. 2
Ulocladium spp. 1 1
Phytophthora spp. 3
Curvularia spp.
Cladosporium spp.
Trichoderma spp.
Total 11 14 14 5 7 5
Aspergillus spp. 16 10 9 5 5 2
Penicillium spp. 1 1 1
Rhizopus spp. 2 2 2 2 4 2
Chaetomium spp.
Fuserium spp.
TRANSPARENT Helminthosporium spp.
200M Alternaria spp.
Ulocladium spp.
Phytophthora spp. 1
Curvularia spp.
Cladosporium spp
Trichoderma spp.
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Table(11) Fungi Isolated From Soil Samples Collected From Abdalli During , 2004 .

BEFORE AFTER
Treatments FUNGI ISOLATED TREATMENT TREATMENT

5 15 25 5 15 25

Aspergillus spp. 18 15 2 4

8 5
Penicillium spp. 2 1 1
Rhizopus spp. 6 4 3

4 2 ]

Chaetomium spp.

TRANSPARENT Fuserium spp.
Helminthosporium spp.

Alternaria spp.

2X100M Ulocladium spp.

Phytophthora spp.

Curvularia spp.

Cladosporium spp.

Trichoderma spp.

Total 26

[N
©

13 4

Aspergillus spp. 12

Penicillium spp.

W~
AN (w|oo
AN~ 00

Rhizopus spp. 3

Chaetomium spp.

TRANSPARENT Fuserium spp.

Helminthosporium spp. 1

Alternaria spp.

200M Ulocladium spp.

Phytophthora spp.

Curvularia spp.

Cladosporium spp

Trichoderma spp.

Total 16 8 10 14 10 10

a8 CadAS (4 g g Canddil) 48 Hlay ASlAN Bl (il yladl) aialae dae ddaial g (55 8
pac g il Alls = XK G.M.:A\ ) dmy g (JB SOl S &2 2 s S Aspergillus spp.
4 e Sadbe J8 o yladl) el cuilS (45 5840 200 Do) Galedl) el Aalaal) | Cagganl)
s S0 5 5 LAY Aldlaall,

Table(14) Percentage Differences Of Fungi Isolated From Before & After Soil Solarization
Samples At 100ux 2 Transparent Plastic Sheet.

BEFORE | AFTER % OF

TREATMENT | TREATMENT DIFFERENCE | brrERENCE
RABIA 5 11 5 5 550
15 14 7 7 50%
75 14 5 g 64%
ABDALLI | 5 26 4 27 85%
1 15 19 3 11 580%
25 13 8 5 39%
WAFRA | 5 1 5 36 8%
1 15 27 8 19 70%
25 24 2 22 92%
ALHASHT | 5 37 1 36 97%
MIYA 15 36 0 36 100%
2 75 34 5 29 85%

ot lo ey (15,14 ) &, JSEY1 5 (15,14 ) &, Jshaadl (s
el e oy al A Bhlid) IS 8 aieil) (8 iy yladll aaelae (e J81 4l ey il shadll aslae
Ao g ClS el 8 iy 5l salae 8 (alis) A e o an s, Aasal s Leatlel) 555850 5 B Sl
5 Aailel Ao jay alS el any il b aelana e J8 815 Al ) 1 ual 5 dasall 53850 o Baadile)
Sl sl A 55 50

B 5l 3835 50 lS 5 805 Jual s Aatled Ao ) (353 5m g0 e il B paall il sl
o padll s 84
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Table(15) Percentage Differences Of Fungi Isolated From Before & After Soil Solarization
Samples At 200U Transparent Plastic Sheet.

BEFORE AETER % OF
TREATMENT | TREATMENT | PIFFERENCE | ©icrERENCE

RABIA 5 18 8 10 56%
15 14 9 5 36%
25 11 5 6 55%
ABDALLI 5 16 14 2 13%
15 8 10 2 25%
25 10 10 0 0%
WAERA 1 5 27 10 17 63%
15 17 6 11 65%
25 15 1 14 93%
ALHASHIMIYA | 5 47 8 39 83%
2 15 39 1 38 97%
25 i3 8 35 81%

Summary ga-ilel

& Bhlie a ¥ 8 il sl aladin JiasS dpeaall Csadl (8 el ) 3 A il el e

Crilelas 2y 5l (3 Cariiind a5 (A 0 Jasmd 558 gl Aadled de e ¢ Al 30550 ¢ Ayl ) )
ALY (55 )Se 2X100 g 52 el LA Gan) iU 5 05 Sae 200 LA Gany) il
w15 ¢ a5 ¢ eatandl) il sise g Y1 e 5 Aa )Y Bl 85 ) sl s o Jesdi 55, J S
o LS 5 dua yaddl by pladll U s, el ey sas) sl delud) 355 jadl s o Cilaas 5 ((ani25e
il day g a0 CBLabaall il sinsall JS by (3lalie oY)
Al pliill Joa il 3
8 el 3l sadl a5 CilS 5 Ley o plaill 2 a3 A Sl a Y1 8 Adliae culSs )l Gl o
e 0 5%e 2X100 sladl) elindull dldaall e (55 )Se 200 LA an) il dlaad)
wLall
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O350 2X100 g 52 3al el an) AL Aalaadl (A5 pudball ¢ s 318.4% (& 05 S
85l Adlaie (8 il g ) (817,39 (B
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o) il Alabeall 3l 50 316.8% oo 5 ) all sy 8 Galeasl Laws B8 5 ()5 S0e 200

‘ L 03550 200 el

A 1L 139% culS gl ) A Ji 5 Jaall 817,70 cilSs ) all Gila pa gl s e
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