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ABSTRACT

A field experiment including eighteen rice genotypes from different
sources selected from local and exotic materials was conducted as screening
nursery in the field during 2003 and 2004 rice growing seasons under drought
conditions at the farm of the Rice Research and Training Center, Sakha, Kafr
EL-Sheik Egypt. Each line or variety was planted in six- rows per plot in a
randomized complete block design with three replications, Flush imrigation was
used every twelve days and all other recommendations were foliowed. Results
showed that the genotypes; IET1444, Puse Basmti 370, BG 33-2, BG 35-1, Giza
178, Sakha 104 and Milyang 54 had higher grain yield/plant at the two years and
their combined data and this may be due good strong root system where, these
varieties showed deep and thicken roots and high root :shoot ratio. The varieties
with such root system can attain high level of panicles fertility and grain fiiling
and therefore high grain yield/plant. The results indicated that the highest values
of heritability came from the characters; days to heading, plant height, no. of
grains/ panicle, panicle weight, root volume and no. of roots/plant. The varieties
which have good drought scores having good root system as well as more
panicles/plant, indicating that these varieties could be used as a donors in rice
breeding program to overcome the lacke of donor parents at reproductive stage
under drought conditions. Positive correlation was found between grain
yield/plant and each of root characters and yield component characters.

INTRODUCTION

The development of root system is an important factor of
drought resistance because it is closely related with the efficiency
of water utilization. When water stress is present the most effective
defense mechanism available to the rice plant is a root system
consisting of deep and mostly thick roots which enable the plant to

avoid the adverse effects of internal water deficit (Chang et
al,1985).

Cultivars with such root systems can attain a high level of
panicles fertility and grain filling, although final grain yield is also
decreased by the drought. On the other hand, cultivars with
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shallower and thin roots will show a cessation in growth and
envelopment during severe water deficit. Most of the drought
resistant cultvars have a deep and thick root system (IRRI, 1988).

Previous results showed a significant variation in root
growth of rice cultivars Chang et al 1985. Roots in drought
resistant cultivars developed better than in low land ones. O’Toole
and Maguling (1981), found significant differences in root length ,
root numbers/plant, root thickness and root to shoot ratio among
the cultivars tested. Four major physical or biological constraints to
higher production levels of low-land rice cultivars were identified;
i.e. the lack of standing water at the appropriate date for
~ transplanting, sever water stress that often develops at the
reproductive stage; lack of drought resistant cultivars during the
reproductive stage; negative correlation between drought escaping
mechanism and drought avoidance mechanism in one hand and
with recovery ability in the other hand and missing the link

between physiological drought resistant characters and plant
productivity.

The influences of these constraints can be reduced and yield
can be increased by several methods: Choice of appropriate
cultivars based on their resistance to drought conditions and
adoption of high yielding cultivars. The appropriate cultivars are
early flowering and intermediate in stature, posses high yield
potential and have good root system under drought conditions.

Drought tolerance in rice can minimize the high irrigation
requirements and contribute to water use efficiency. Rice plants
avoid water stress to a great extent, by developing more extensive
and deeper root systems, which can be measured by different
techniques. Greater root depth and root numbers/plant of rice
resulted in more available water and nutrients during periods of
drought, ( O’ Toole and Maguling, 1981).

In Egypt, traditionally rice is grown under continuously
flooded conditions and hence most conventional water
management practices aim to maintain a standing depth of water in
the field through the season. Annually some rice area are exposed
to drought from one time to another due to the shortage of
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irrigation water, and therefore developing and releasing some new
rice cultivars to be grown under such conditions is one of the main
components of rice research program. In this investigation, our first
objective was to know selection indices for drought screening
under field conditions. Our second objective was to determine the
drought tolerant varieties to be used in rice breeding program.

MATERIALS AND METHODS

The study was conducted in 2003 and 2004 rice growing
seasons at the Farm of the Rice Research and Training Center,
Sakha, Kafr EL-Sheikh, Egypt. Fighteen local and exotic rice
varicties of different genotype groups namely; Egyptian yasmin,
Giza 171, Giza 175, Giza 176, Giza 181, Giza 170, Giza 178,
Sakha 101, Sakha 102, Sakha 104 and TKY 1014 belonging to
Japonica as local varietes and Indica type group and Puse Basmati
370, Dular, Milyang 23, BG 33-2, BG 35-1 and Milyang 54 as
introduced rice varieties having long and short grain and belonging
to Indicia/Japonica type, in addition to IET 1444 as a check variety.
Were grown under drought conditions in the field in a randomized
complete block design with three replications.

All the varieties studied were planted at the first half of
May and each variety was transplanted in six rows of six meters
length each at spacing of 20 x 20cm spacing and two seedlings/hill.
Normal agricultural rice practices were applied as usual for the
ordinary rice field. Fertilization was applied at recommended rates
of 40 kg nitrogen/Fed., weeds were chemically controlled by

adding a dose of 2 liter/Fed. of the herbicide, Saturn, four days
after transplanting.

Previous studies reported that days after irrigation 50 % of
soil moisture are depletion and therefore, the plants will faces
drought stress because the plant needs a lot of energy to obtain the
water from the soil. Flush imrigation was used every twelve days
(15 days after transplanting) without standing water after irrigation.
Plants which were rolled at the initiation of drought (7 or 9) and the
unrolled plants hed drought resistant score of 1 and 3.
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At maximum tillering stage chlorophyll content was
recorded (by using chlorophyll meter SPAD ~502, Minolta corp).
The chlorophyll of leaves of ten plant was determined and the
average was recorded. Root length {cm), was determined also as
the length of the root from the base of the plant to the tip of the
main axis of primary root; number of roots/hill, all developed
secondary and tertiary roots per plant was counted; root volume,
volume of the root system per plant was determined in cubic
centimeters by displacement method, the root system was
immersed in water in a 1.000 ml graduated cylinder and over
flower was measured; and root: shoot ratio were measured at
- heading stage.

At harvesting, plant height (cm), no. of panicles/hill, total
number of filled grains/panicle, panicle weight and grain
yield/plant were estimated for ten plants from each reolication for

each variety. Drought scores were recorded according to De Datta
etal., 1988.

The data were combined and statistically analyzed, the

formula suggested by Burton (1952), Singh and Choudhary (1985)
were used for estimating the genetic parameters.

RESULTS AND DISCUSSION

Significant differences for root and shoot characters of 18 rice
cultivas obtained from the field experiment. Analysis of variance
showed highly significant variation among cuitivas of each of the
root and shoot characters and the drought scores (1-3 = resistant,
4-9 = susceptible) at the different growth stages was taken during

2003 and 2004 rice growing seasons under drought conditions
based on De Datta et al, 1988.
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Table (1): Parental rice cultivars; origin and variety group

No Variety Origin Parentage Variety
group
1 ] IET 1444 (CK) India TNI/Co29 Indica
2 | Puse Basmati 370 Japonica
3 | Dular IRRI Dumai/Larkoch Indica
4 | Milyang 23 Japonica
5 | BG 332 Srilanka IR8-24-6//M307HS Indica
6 | BG 35-1 Indica
7_| Milyang 54 Japonica
8 | TKY 1014 Egypt J69153/Funishiki/ Taichung Japonica
shin 254
9 _| Egyptain yasmin Egypt Jamin 85 csming Indica
10 { Giza 170 Egypt Nahda/Giza 14 Japonica
11 | Giza 171 Egypt Nahda/Calaady 40 Japonica
12 | Giza 175 Egypt IR28/TR1541-76// Japonica
Gizal80/Giza 14
13 | Giza 176 Egypt Calrose 76/Giza 172// GZ Japonica
242-5
14 | Giza 18] Egypt IR 24/IR 22 Indica
15 |} Giza 178 Egypt Milyang 49/Giza 175 Indica/
Japonica
16 ] Sakha 101 Egypt Giza 176/Milyang 79 Japonica
17 | Sakha 102 Egypt Giza 176/GZ 4096 Japonica
18 | Sakha 104 Egypt GZ 4096-8-1/ GZ 4100-9 Japonica

Table (2) shows the means of eighteen rice genotypes grown at two
years and their combined data. Significant differences for days to
heading were detected among genotypes at two years and their
combined data. The delay in heading occurred in all the studied
varieties due to the shortage of irrigation water compassed to the
check variety IET 1444. Most of these varieties are considered as a
medium duration (125-135 days) at the two years and their
combined data. Plant height varied significantly in the studied
genotypes, indicating high effect of drought condition on this trait.
Most of these varieties were taller than the check variety IET 1444
and this trait could be used as a selection crieteria for selecting
drought tolerant genotypes under drought conditions. Recent results
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showed that drought tolerant varieties remains a tall under drought
conditions while, susceptible varieties were reduced in hight.

For number of panicles/plant, data showed that significant
differences among genotypes detected at the two years and their
combined data. The varieties; Egyptian Yasmin, Puse Basmati,
Milyang 23, BG 33-2 and Giza 178 gave the highest mean values
than the drought tolerant variety IET 1444 at the two years and
their combined data and the values ranged from 18.0 to 21.0
panicles/plant.

Regarding the total number of grains /panicle, the most
desirable mean values were obtained from the same varieties
mentioned for No. of panicles/plant in addition to Giza 175 and
Giza 181, the values ranged from 86.0 to 145.0 grains/panicle as
compared with the check variety IET1444 which has 78.0 filld
grains/panicle.

Concerning the panicle weight, wide differences among all
genotypes studied were observed. The varieties; TKY 1014, Sakha
102, Egyptian Yasmin, Giza 170 and Milyang23 gave the highest
mean values for this trait as compared with the control IET1444
and the values ranged from 2.56 to 3.0 gram. While , the genotypes
Giza 181, Giza 175, Puse Basmati and Dular gave the lowest mean
values and ranged from 1.98 to 2.15 grams.

.Chlorophyll content varied s:gmﬁcamly in the studied
genotypes reflecting the high effect of drought-conditions on this
trait. The varieties; Giza 178 and Giza 170 had higher chlorophyil
content than the drought tolerant variety IET 1444 at the two years
and their combined data. While, the varieties Sakha 102 and TKY
1014 ranged from 32.0 to 33.0. Means of some root characters
studied in both 2003 and 2004 seasons are shown in Table (2).

The root system plays an lmportant role unde: -water deficit
condxtlons and the nature and extent of root developmt are m,ajor
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Table (2): The mean performances of eighteen rice genotypes
under drought conditions at the two years and their combined data

for heading date, plant eight, number of panicle/hill, number of
filled grains/plant and panicle weight .

Genotypes No'hzig;’n): to Plan(tul:sight p arsf;-egfhill g—:;::lf:‘:::t Panicle weight (g)
1ET 1444 (CK) 105.0 87.33 17.0 78.0 2.30
Puse Basmati 370 116.67 89.0 18.0 870 2.88
Dular 110.67 84.0 210 86.0 214
Milyang 23 114.0 92.0 16.0 118.0 2.15
BG 3322 115.0 74.0 210 86.0 2.56
BG 35-1 116.67 69.67 19.0 110.0 2.18
Milyang 54 127.0 71.33 i5.0 77.33 2.17
TKY 1014 120.67 91.67 11.0 82.67 2.40
Egyptain yasmin 108.0 86.67 13.67 92.0 2.11
Giza 171 1160.0 90.0 11.33 79.0 245
Giza 175 115.0 87.0 13.0 89.67 1.98
Giza 176 106.0 93.0 150 810 2.58
Giza 18] 110.0 820 18.0 145.0 24
Giza 170 115.0 75.0 12.0 118.0 2.6
Giza 178 100.0 90.0 10.0 100.0 29
Sakha 101 105.0 100.0 15.0 135.0 26
Sakha 102 103.0 8.0 17.0 1280 26
Sakha 104 110.0 85.0 11.0 125.0 30
L.S.1X0.0) 2,70 4.80 1.20 0.90 0.18
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Table (2): Continued. The mean performances of eighteen rice
genotypes under drought conditions at the two years and their
combined data for Chlorophyll cont,, Root length(cm), No. of

roots/hill, Root volume(mm), Grain yield/pant (g), Root: shoot
ratio and Drought scores

Genotypes Clllllorophy Root fength No. of Root volume | Grain yield Root: ) Drought
cant. {em) roots/hill {mm) /pant {z) shoot ratio scores
IET 1444 (C.K) 42.30 27.17 586.33 75.67 18.0 0.39 3
Puse Basmatj 370 39.08 40.83 477.13 62.33 14.0 0.39 4
Dular 422 29.0 494.33 70.0 200 0.44 4
Milyang 23" 4422 280 511.67 80.0 17.0 0.46 3
BG 33-2 32.85 24,17 378.67 70.0 15.0 0.39 5
BG 35-1 41,17 2483 487.0 3733 230 0.49 3
Milyang 54 43.50 30.23 526.67 94,33 25.0 0.76 2
TKY 1014 33.42 22,17 418.0 500 13.0 0.40 6
Egyptain yasmin 3528 23.33 46933 5233 14.0 0.56 4
Giza 171 36.95 26.17 47933 61.67 12.0 0.34 5
Giza 175 35.30 3333 460.0 6167 11.0 0.45 5
Giza 176 44.62 39.83 442.67 80.0 16.0 0.41 6
Giza 181 45.0 32.0 393.0 88.0 200 041 3
Giza 170 35.0 270 360.0 75.0 150 0.38 6
Giza 178 32.0 25.0 340.0 66.0 13.0 0.36 6
Sakha 101 440 350 5500 90.0 220 042 3
Sakha 102 380 24.0 480.0 85.0 180 0.40 3
Sakha 104 33.0 26.0 51040 65.0 150 035 4
L.S.D(0.05) 3.60 2.10 12.80 5.50 150 1.90
Drought scores (DE Datta et al., 1988):
1 Resistant 3 Moderatly - 5 Intermediate
7 Susceptibie 9 Highly susceptible

factors governing plant response to moisture conditions. The
selection for desirable root characteristics will be a major objective
for development drought tolerant varieties. The plants having good
root system, i.e. deeper root, volume, thickness and root numbers

/plant are able to maintain high leal water potential against
evapotrans piration demand under water stress.
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Significant differences among pgenotypes studied for all root

characters studied were observed in both years and their combined
data { Table 2).

The most desirable mean values for root length were
obtained from the varieties Egyptian Yyasmin, BG 35-1, Giza 181,
Giza 170 and Sakha 104 and the values ranged from 30.23 to
40.83cm comparing with the check variety IET 1444 (27.17cm).
while the varieties Giza 171, Giza 175 and Milyang 54 had the
shortest roots. The values ranged from 22.17 to 24.0cm.

The plants which have deeper root geneérally survive in
drought better than shallower root, because it can effectively use

more water stored at the deeper soil layers aciording to many
results in this field.

For number of roots/plant, the genotypes IET 1444, Dular,
BG-35-1,8akha 104 and TKY 1014 gave the highest numbee of
roots/plant and the mean values ranged from 510.0-586.33 roous,
indicating that these varieties have good root system under drought
conditions at two years and their combined data, Regarding root
volume, as shown in Table (2), the maximum values of root
volume were detected from the genotypes BG 33-2, BG 35-1,
Giza 178, Sakha 104 and Milyang 54 values ranged from 80.0 to

940 mm. All these varieties mentioned before had higher root
volume than IET 1444.

For root :shoot ratio, the varieties; Dular, BG 33-2, BG 35-
1, Giza 175 and Giza 181 were found to have root : shoot ratio
higher than the check variety IET 1444, and the values ranged from
45.0 to 76.0. Data for grain yield/plant revealed that all the varieties
studied exhibit significant differences in this trait.

The varieties Puse Basmati, BG 33-2, BG 33-1, Giza 178
and Sakha 104 yielded the highest grain yield/plant. On the other
hand, Giza 176 and Giza 181 gave the lowest grain yield/plant as
compared with the control. In our field screening, some cultivars
were found to be resistant to drought at the vegetative phase and
reproductive phase. While, the other cultivars were found to be
resistant to drought at vegetative phase but very few could produce
more grain when stress came during the reproductive stage.
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1

mfﬂ T}ﬁé {oregomg (ﬁscussion, it could be concluded that
the most desirable genotypes over the two years and their combined
data under drought conditions were IET 1444, Puse Basmati, BG
33-2, BG-35-1, Giza 178 and Sakha 104 for most of the traits
associated with drought conditions.

Genetic Parameters :-

The heritable and non-heritable (non-genetic) components
of variation were ascertained with the help of some genetic
parameters, like genetic coefficient of variations, and heritability
estimates.

- Table (3) showed high genetic coefficient of variation for
days to heading, plant height, no. of panicles/plant, no. of
grains/panicle, root length, root volume and root numbers/plant (the
values 58.25, 102.67, 83.91, 134.18, 111.87, 160.90 and 241.64).
However, moderate values were obtained for panicle weight and
root: shoot ratio. These results agreed with those obtained by
Loresto and Chang, 1981 and Abd Allah, 2000.

Using the genetic coefficient of variation alone however, is
impossible to estimate the magnitude of heritable variation. The
heritable portion of the variation could be found out with the help
of heritability and genetic gain under selection (Swarup and

Chaugle, 1962).
- High heritability values (Table 3) had been obtained for all
studied characters except for grain yield/plant.

In the present study, it is very interesting to note that
characters having high heritability estimates gave almost high
values of genetic coefficient of variation except for panicle weight
and root: shoot ratio. These results were are similar to those
obtained by El-Hissewy et al, 1986.

Dixit et al., 1970 reported that high genetic coefficient of
variation and high heritability were not always associated with high
genetic advance for a characters.
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Table (3): Phenotypic variance, genotypic variance, genetic coefficient of

variation, phenotypic coefficient of variation and heritability for the
characters studied in some rice genotypes.

Characters PV GV GCV PCV | Hb
Days 1o heading 45.78 38.67 0.056 0.060 86.0
Piant height (cm) 92.83 84.69 0.109 0.113 92.0
No. of panicles/plant 15.30 11.18 0222 0.250 74.0
No. of grains/panicles 168.07 15994 0.126 0.129 95.0
Panicle weight (gm) 0.135 0.120 0.13% 0.153 88.0
Chlorophyl! content (ppm) 23.00 18.18 0.110 0.124 79.0
Root fength (cm) _ 48.00 36.40 0.210 0.242 75.0
Root volume {mL) 194.00 182.37 0.195 0.201 93.0
Root numbers/plant 289.64 278.82 0.035 0.246 06.0
Root: shoot ratio 0015 0.011 0.243 0.284 74.08
Grain yield/plant © 60.00 3500 0.354 0.463 58.00

Phenotypic correlation among vield and studied traits:

Simple correlation among the studied traits are shown in
Table (4). Chlorophyll content is was positively correlated with no.
of grains/panicle, while, there is was no correlation with the other
traits. Days to heading was positively associated with no. of
panicles/plant, panicle weight, no. of grains/panicle, root length,
root numbers/plant and root: shoot ratio. Plant hieght was
positively correlated with root length and root volume. The

obtained results are in harmony with those reported by
(Morita,1993).
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Table (4) : Correlation coefficients among studied traits of 18 rice cultivars under drought conditions.

Characters Heading | Plant height p:”'n"i'c ;’:s, Panicle :r':i':’:, Root length vﬁ:::e “:n‘w Rnot:i:hoot 9_"‘" yield
(days) (em) plant weight (g) panicle {cm) (mm) plant Rl Aa N _('g)
Chlorophy!l cont. 0.240 0313 0118 0.250 0.445* 0.350 0.260 0.081 0.040 .:0.063
Days to heading (days) . 0.210 0.410* 0.430* | 05100 | 0.547+¢ 0,280 0.680* | 0490+ | -0330
Piant height {cm) - -0.245 0370 0110 | 03510 0.440%* 0250 [ 0015 -] . 0224
No. of panicles/plant - 0320 | 0548 | -0.15 0.117 0.820** { -0220 0.610**
Panicle weight (g) - 0.580%* | 0.550** 0310 0.027 0.175 ] 0630
No. of‘grainsfpanEl-c - -0.280 0.240 0.140 0215 1 0.850%*
Root length {cm) - 0.425* [. 0330 0.780°* | 0.670**
Root volume {(mm) - 0.460* 0.560%* 0.470*
Root nrumbers/plant - . 0.870°* 0.110
Rool: shoot ratio -

. 0:550+

**.* Highly significant and significant at 0.01 and 0.05 levels, respectively.
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Number of panicles/plant were found to be associated with
number of grains/panicle, root numbers/plant and grain yield/plant.

Highly significant and positive correlation was found
between panicle weight and each of number of gra.ins/panicle root

length and grain yield/plant. The obtained results were in agrement
with IRRI, 1988.

Number of grains/panicle was found to show highly
significant and positive correlation with grain yield/plant only.
Root length was positively associated with root volume, root: shoot
ratio and grain yield/plant. These results were in agrement with
those reported by (Souframaien et al., 1998).

Positive correlation was found between root volume and
each of root numbers/plant, root: shoot ratio and grain yield/plant.

Root numbers/plant was positively and highly significantly
associated with root: shoot ratio,

Finally, root: shoot ratio was highly significant and positive
correlated with grain yield/plant.

REFERENCES

Abd Allah, A.A. (2000). Breeding studies on rice (Oryza sativa L.)
ph.D Thesis, Fac. Of Agric., Menofiya University, Shibin
EL- Kom, Egypt.

Burton, G.W. (1952). Quantitative inheritance in grasses. Proc 6"
Int. Grassid Congr. 1:277-283.

Chang, T.T.; L. Jorge; A. Sato; C.X. Mao; R. Periris and G.C.
Loresto. (1985). Genetic studies on the components of
drought resistance in rice. Intemnational Rice Genetic
Symposium 27-31 May, 1985.

Dixit, P.K., P.D. Saxena, and L.K. Bhatia. (1970). Estimation of
genotypic variability of some quantitative characters in
groundnut. Indian J.Agric. Sci. 40: 197-201.

De Datta, S.K; J.A. Malabuyoc and E.L. Aragon. (1988). A field
screening technique for evaluating rice germplasm for



257 Abd Allah, A.A. et al.

drought tolerance during vegetative stage field Crops Res.
19: 123-124.

EL- Hissewy, A.A. and A.O.Bastawisi. (1992). Inheritance of some
root characters and their relations to drought tolerance in
rice Annual Meeting Abstracts. American Society of
America, Baltimore, Maryl and, October 18-22, 1998.

IRRI. International Rice Research Institute, (1988). Annual
report for 1987. P.O.Box 933, Manila Philippines.

Loresto, G.C. and T.T. Chang. (1981). Decimal scoring system

- for drought reactions and recovery ability in screening
nurseries of rice. Int. Rice . Res. News- lett 6(2):9-10.

Morita, S. (1993). Root system distribution and its possible
relation to yield in rice. Low- 1 put Sustainable Crop
Production System in Asia 371-377, KSCS, Korea.

O’Toole, J.C. and M.Maguling. (1981). A simple method to
characterize rice root system in relation to drought
resistance. Int. Res- News- lett.5(4) : 9-10.

Singh,D.R.K. and B.D}. Chaudhary (1985). Biometrical Methods
in Quantitative Genetic Analysis pp. 38-78. Revised
Edition, Kalyam, Publishers, New-Delhi.

Swarup, V. and D.S. Chaugale. (1962). Studies on genetic
variability in Sorgham. I. Phenotypic variation and its
heritability components in some important quantitative
character contributing characters contributing towards yield.
Ind. J. Genet. 22:31-36.

Souframanien, J.; P. Rangasamy; P. vaidyamathan and M.C.
Thangaras. (1998). Combining ability for drought resistant
characters in hybrid rice. Indian Journal of Agricultural
Sciences 68:10, 687-689; 8 ref.



J. Agric. Res. Tanta Univ., 31(2) 2005 258

gt pasdl
et O o 30 o 31y ST e
43 BN b (3t 3 (g7 ] by D ) s D
T sl &g gas — 550§ pyddly St S

S ot 50 3 ey ol 5 5 ol i 5]
S5 el e ezt Yoot YT as U s plear W By b
e 3 8l 8T Ll ety 308 Dbl W andly s g 50 o
r_.....a.yLg«..;)f-ul:.ok}g”h_-wdd%_,\wy&\)J(JqL.p@\wm_,w
&uyg)luvsu, b e i gy oy ST 3 A gyl AT il
(_;J,-@i UVH‘JL}‘“L‘YLJ’JV‘CJ“—‘ ul.s«a:bJ;b;Lu IJJJJJ\—"L—JL‘JJJ-J

YT o 34TV gl iy V888 g sl T Ao Of gl o
ak;ﬂug,,auij_,.af-glp‘c.hci.ﬁoi @L_.L.,\-z\.-;...uw\a;,,.-n-—ro@@‘
£ ot 3 U Lol OIS J a3 G pitt My Lad 8 28l Llondlh 1IS7y cae ST 3
FU NS P et (Sl f gaft Jo 0o e i of Lo LS sid (5t
Joo O ol g G151 3 Sl gty 6 atl f adh J) (g a3
Rl A a2 Jaad Ll (g0l e L) G Lo e
o et p i ) o p L aadl oy ST

sds ol J,L;P}di;s_rft—ﬂl sd—s i e QJ_‘.HJ
om0 25 o o sl Al T 2y I g Bl 055 (i g
e L glin o )3 o Ll (s 5F (5 ol § gast Jo (s 0E P Aol Oy 2y
3 BT Lo ade plassad S QUL L Bt e 1S sue SISy ptaas S
S sy 50 edenct) e gl Zisy 2a ) lisal 0ds e g I el
b gly Goladl Dy B o et A MY ddealt sl ek S e Ll
SUIS Ty ) pdd) oy ot Jpat Ao Oyt gy (g ime BN Sl OF il
S FE I P NP S PPY S PR HE GRCr F





