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ABSTRACT

Two field experiments were carried out in Rafah, North Sinai
Governorate in a demonstration field under raihfed conditions during
the two growing seasons of 2001/2002 and 2002/2003. Soil texture
was sandy, moderate in salinity and relatively high in alkalinity and
poor in organic matter and macro-micro elements. This work aimed to
study the effect of the following factors on yield and its components
of wheat cultivar 'Sakha 93"; a) adding a supplemental irrigation;
cither at tillering and/or at heading stage, b) seed rates; 50,70 and/or
90 kg/fed., c) foliar application of potassium, macro-micro elements
and/or potassium + macro-micro elements. Nutrients were applied at
40 and 80 days after sowing with the rate of 1.5 liter/fed from
Nervatin-vit formula (10% N, 8% P20S, 7% K20, 0.6% Mg, 1.1%
Fe, 0.5 Mn, 0.5 Zn, 0.05 B, 0.02% Mo, 0.02% Cu+, 500 mg/1000 m!
amino acids and vitamins). The results indicated that adding a
supplemental irrigation (suppl. lrrig.) at tillerring stage only
significantly increased plant height and the number of tillers/plant.
However the supplemental irrigation at heading stage cnly gave the
highest grain yield (10.4 ard./fed.) and increased its components.
Maximum grain yield (10.8 ard./fed.) was obtained with seeding rate
of 70 kg/fed., while minimum grain yield (7.26 ard./fed.) was at 50
kg/fed. over the two seasons. The highest values of grain and straw
yields/fed. (10.72 ard./fed. and 3.038 ton/fed. respectively) and yield
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components were obtained when wheat plants were foliar sprayed
with potassium and nervatine. The interaction between supplemental
irrigation and seeding rates had significant effect on the number of
tillers/plant, flag leaf area, no. of grains / spike, no. of spikes / m and
grain and straw yields/fed.. The highest grain yield ( 11.19 ard/fed.)
was realized via a supplemental irrigation at heading stage and
seeding rate of 70 kg/fed.. By contrast, the lowest value (6.86
ard./fed.) was obtained under rainfed only with 50 kg/fed.. The
interaction between supplemental irrigation and foliar application of
potassium and Nervatine significantly increased the number of
tillers/plant, spike length, no. of grains/spike, grains weightlspike, no.
of spikes/m2, 1000-grain weight and grain yield which showed the
highest value (11.33 ard./fed.) when a supplemental irrigation was
applied at heading stage and wheat plants were foliared with
potassium and Nervatine. The interaction between seeding rates and
foliar spraying caused a significant increase in the number of
titlers/plant, spike length, no. of grains/spike, grain weight/spike,
1000-grain weight, grain and straw yields/fed. and protein percentage.
The highest grain yield (10.92 ard./fed over the two seasons) was
obtained under a seeding rate of 70 kg/fed and foliar application with
potassium and Nervatine. The best combination was a supplemental
irrigation at heading stage, seeding rate of 70 kg/fed. and foliar
spraying of potassium + Nervatine which significantly increased the
number of tillers/plant, no. of spikes/m2, 1000-grain weight and grain
yield/fed. in addition the highest grain yield over two seasons { 12.55
ard./feQ) was realized from the same combination. Consequently, the
results of this study revealed that under rainfed conditions of north
Sinai, a supplemental irrigation at heading stage of wheat cultivar
Sakha 93 with seeding rate of 70 kg/fed. combined with the foliar
spray of potassium (5.0 kg/fed.) and 1.5 litre/fed. Nervatin-vit are the
recommended treatments for raising the productivity of Sakha 93
wheat under the conditions of this investigation.

Key words: foliar application of potassium and Nervatine, seeding
rate , supplemental irrigation, wheat.



-433-

1. INTRODUCTION

Wheat is considered one of the main cereal crops in the world
_as well as in Egypt. Increasing wheat productivity is a national target
in Egypt to face the great needs of the increasing population. The new
“goals of the Egyptian agricuitural policy are to increase the local
-wheat production through the expansion of the cultivated area and .
optimization of agricultural inputs.

The strategy of the Ministry of Agncultum is to increase the
cultivated wheat area in the newly reclaimed- lands to offset the gab
between the production and consumption. -

In north Sinai more than 100 thousand feddans are cultivated
under rainfed conditions. With the beginning of using of irrigation
water from Al-Salam Canal, the cultivated area will increase due to
the availability of irrigation water from the Nile. However, the
productivity and water use efficiency are low in Sinai soil. Therefore,
the present investigation aimed to study the effect of supplying the
“supplemental irrigations, seeding rate and foliar application of
potassium and macro-micro elements, under rainfed conditions.
Kheiralla et al. (1989) stated that irrigation is important at tillering,
spike initiation and heading stages, which gave the highest grain and
straw yields/fed. Semaika (1994) stated that the possibility of
obtaining a minimum wheat grain and straw production of "260 and
910" kg per feddan, respectlvely was a result of restricted rainfall of

- 161 mm durmg the growing season. - This yield can be increased up to
900 kg of grain and 1960 kg of straw per feddan by supplying two
supplemental irrigations during the growing season. Hussein, Samira
(1995), stated that, over three seasons, adding one or two
supplemental irrigations increased the grain yield of wheat and its
components as well straw yield/feddan, harvest index and protein
percentage comparing with the rainfed treatments. Also, Mahdy and
Teama (2000) reported that increasing the amounts of irrigation water
at 50% flowering resulted in the highest grain and straw grains/fed.
Seeding rate for wheat may be different between the Delta land
and desert land. Haikel and Zohry (1996) found that grain yield
showed maximum values at the rate of 60.0 kg/fed. in a sandy soil
with seed-drill plaating. In another, location in a sandy soil, Zohry et
al. (1998) reported that the highest grain yield values were obtained
from using 70 kg grains/fed. distributed via a seed drill machine. El-
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Karamity (1998) showed that plant height, number of spikes, grain
and straw yield/fed were significantly increased with the increasing of
seeding rate from 45 to 85 kg seeds/fed. El-Banna (1999), Sharaan
and El-Samie (1999), Thakur et al. (1999), El-Kholy (2000), Abo-
Shataia et al. (2001) and Abd-Alla (2002) noticed that increasing
seeding rate from 50 to 70 or 80 kg seeds/fed. significantly increased
grain and straw yields/fed.

Saleh (2003) reported that increasing seeding rate from 60 kg
to 120 kg seeds/ha. increased grain yield significantly.

Ali et al. (2004) stated that increasing seeding rate from 300 to
400 or 500 grain/m’ significantly increased plant height, number of
spikes/m’, grain, straw and biological yields/fed. at two locations
(Khattara and El-Arish North Sinai). '

Foliar application. of elements for most crops, became a
common strategy in Egypt fertilizer policy, especially for
micronutrients. The nutrition of plants by foliar application has its
influence on carbohydrate metabolism. Moreover, the application of
micronutrients reduces sterility in wheat and increase grain yield/fed.
{El-Hawary, 1999). On the other hand, Samira Hussein (1995) and
Negm and Zahran (2001) mentioned that foliar application (F, Zn and
Mn) of 1.0 gm from each one/1.0 litre water, increased grain
yield/fed. :

Nowadays, potassium became so important in fertilization
programes for both field and vegetable crops. Sometimes, the
availability of potassium in the sotl is not enough to cover the needs
of the plants. Therefore, the effect of  potassium should be
investigated as a foliar spraying to compensate the shortage due to
nonavailability in the soil. El-Defan ef al. (1999) and El-Kholy (2000)
foliared potassium sulphate (50% K;0) with the rate of 3.5% at
different stages of wheat plant. They found that all foliar treatments
increase grain yield and most of yield components.

Hussein, Samira {1995) stated that the highest values of yield
and yield components were obtained by foliar application of
microelements at both 40 and 80 days after sowing (Tillering +
heading stages).
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2.MATERIALS AND METHODS

The present investigation was carried out at Rafah, North Sinai
Governorate, during 2001/2002 and 2002/2003 growing seasons to
investigate the effect of adding a supplemental irrigations at different
dates, seeding rate and foliar application with potassium, macro-
micro-elements and mixture from potassium and Nervatine and their
interactions on the growth, yield components and grain yield of wheat
cultivar Sakha 93. The field trials were laid out in a split-split plot
design with four replications. The main plots were devoted to the
supplemental irrigation treatments as follows:

A;- Rainfed (without a supplemental irrigation).

Ay~ Rainfed + one suppliemental irrigation at the tillering stage (40
days after sowing).

As- Rainfed + one supplemental irrigation at heading stage (80 days
after sowing).

The underground water used in ‘the supplemental irrigation
contained 3600 ppm soluble salts.

The sub-plots were occupied by three seeding rates;
Bi- 50 kg/fed.
B,- 70kg/fed.
B;- 90 kg/fed.

The sub-sub plots were allocated to the following four foliar
treatments sprayed at two stages; at tillering and at heading stages (40
and 80 days after sowing, respectively; '

C, — Foliar application of 3 kg potassium sulphate 50% K,O/fed.

C,;- Foliar applicationwith macro-micro-elements (Nervatin-Vit) -

containing (10.0% N, 8.0% P,0s, 7.0% K0, 0.6% Mg, 1.1% Fe,
0.5% Mn, 0.5% Zn, 0.05% B, 0.02% Mo, 0.02% Cu + 1500 mg/1000
m! amino acids and vitamins) applied at a rate of 1.5 L/fed. added to
400 litre of water..
Cs- Foliar application of 3 kg potassmm sulphate + 1.5 liter
Nervatine/fed.
C4 — Control (water sprayed).
The area of each sub-sub plot was 4.0 x 3.0 m (12.0 m?).
Calcium superphosphate (15.0% P,0;) at the rate of 150
kg/fed. was added at land preparation, as well as nitrogen fertilizer at
a rate of 100.0 kg/fed. in the form of ammonium sulphate (20.6%N).
Wheat grains at the rate according to treatments were hand drilled, on
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25 and 28 December in the first and the second seasons, respectively.
All normal agricultural practices for growing wheat (except the
studied factors) were applied as usual. Harvesting was done for all
experiments on 24 and 22 May in the first and second seasons,
respectively.

The mechanical and chemical analyses (Table 1) of the -30
cm soil depth samples were determined. Soil texture was determined
according to. methods of Bouyoucos (1951). Soil pH and E.C.
(millimose/cm) were determined in 1:2.5 soil/water extract (Jackson,
1973), The amount of calcium carbonate in the soil was determined
by calcimeter (Black, 1965). Organic matter was determined
according to- the methods of Walkely-Black method (after Hess,
1971). Phosphorous in the soil was extracted by sodium carbonate
(Olsen er al, 1954). Potassium in the soil was extracted and
determined according to Eppendorf and Hinz (1970).

The average of rainfall was 166 and 159 mm in the first and
second seasons, respectively.

At harvest, one square meter from each sub-sub plot was
sampled and the number of spikes/m* was estimated. Moreover, a
random sample of ten plants was collected from the central area of
each plot to estimate the following characters:

1- Plant height (cm),

2-No. of tillers/plant,

3- Leaf area/plant (cm?): estimated as (blade length x blade width
x 0.75, according to Owen (1968).

4- Spike length {cm).

5- Number of grains/spike.

6- Grains weight/spike (gm).

7- 1000-grains weight (gm).

8-9- Grain and straw yields/fed.:

Wheat plants in two inner square meters of each plot were
harvested, tied and left to dry, then it was thereshed. Grain and straw
yields in kg / m? were converted to grain yield in ardab/fed.., and
straw yield in ton/fed.

10- Harvest index: (HI) calculated as:
Grain yield/fed.
HI= X 100
Grain + straw yield/fed.
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11- Crude protein percentage in wheat grains was determined using
micro-Kjeildahl method according to A.O.A.C. (1975) for estimating
nitrogen % which was multiplied by 6.25 to estimate protein
percentage.

All data were subjected to analysis of variance for the split-
split plot design and treatment means were compared using the least
significant difference (LSD) method as described by Gomez and’
Gomez (1984).

3. RESULTS AND DISCUSSION

Data of Table (1) show the mechanical and chemical analyses
of the soil in the two growing seasons. As seen from Table (1), soil in
both seasons was low in salinity and moderate in alkalinity. Soil had
low available contents of N, P, K and organic matter content in both
seasons. The texture of the soil was sandy. Also, the soil had low
content of micronutrients ie., Fe, Mn and Zn. According to Hamissa
et al. (1993), the critical limits of macro and micro nutrients in the

Table (1):Mechanical and chemical analyses of soil characteristics
in the experimental sites during the two seasons.

Characters Mechanical analysis
First season Second season
1Clay 2.43% : - 3.7%
Silt 5.29% . 6.4%
Fine sand 6221% 60.4%
Coarse sand 25.43% 24.2%
FO.M. 0.7% 0.8%
Ca carbonate 3.2% . 4.4%
Texture Sandy Sandy
Chemical analysis
Aval. N ppm 320 30.2
Aval. P ppm 33 9.5
Aval. K ppm 136.0 133.0
pH 7.7 7.8
E.C. ds/m 0.7 0.9
Fe. ppm 1.03 1.07
Mn. ppm 0.80 0.72
Zn. ppm 0.07 0.06
B. ppm 0.004 0.007
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soil were low for N, P and K if the concentration was <40, <10 and
<200 ppm, respectively. While micro-nutrients Fe, Mn, Zn an B were
considered low if their limits were <2, <1.8, <1.0 and <0.01 ppm,
respectively.

3.1. Effect of rainfall and supplemental irrigation

Shortage of irrigation water is among the most limiting factors
for wheat production in arid and semi arid regions where crop
efficiency in water use has been a major goal for breeding programs.
Tables (2 and 3) showed that grain yield significantly increased by
supplemental irrigations either at 40 days (9.14 ard./fed.) or at 80
days (10.40 ard./fed.) as compared with rainfed only (7.50 ard./fed.)
over the two seasons. Plant height and no of tillers/plant increased by
the supplemental irrigation at 40 days from sowing than at 80 days.
Adding one supplemental irrigation at 40 or 80 days after sowing
increased grain yield over the rainfed without supplemental
irrigations, by 21.9% and 38.6%, over two seasons, respectively.

Other characters showed significant increases: plant height (4.2
and 2.8%), no of tillers/plant (19.7 and 19.8%), average of flag leaf
area (9.2 and 11.6%), spike length (24.6 and 32.9%), no of
grains/spike (12.5 and 17.5%), grains weight/spike (9.0 and 23.1%),
no. of spikes/m* (14.0 and 25.6%), 1000-grains weight (7.6 and
15.0%), grain yield/fed. (21.9 and 38.5%), straw yield/fed. (10.7 and
17.8%), seed index (4.6 and 5.8%) and protein percentage (6.0 and
3.0%) when adding any of the two supplemental irrigations either at
40 or at 80 days, respectively, over the two seasons in comparison
with the control without supplemental irrigations..

Samira Hussein (1995) found that adding one or two
supplemental irrigations at 40 or 80 days from sowing increased plant
height by 10%, number of tillers/plant by 15.0% leaf arera/plant by
5.6%, flag leaf area/plant by 9.1%, spike length by 14.2% no. of
spikes/m® by 20.9%, grain weight/spike by 16.0%, grain yield
(ard/fed.) by 17.0%, straw yield (ton/fed.) by 0.3% and protein
percentage by 40.4% over two seasons compared to rainfed only.

In addition, Abd El-Rahim et al. (1989), mentioned that the
highest grain yield for Giza 168 was 18.29 ard./fed when they gave
the supplemental irrigation at the heading stage (around 70 days from
sowing) while the lowest yield (11.54 ard./fed.) was obtained by
irrigation at jointing stage. Also, Gaber (2000) found that the peak of



~439-

Tabte (2): Mean plant height, No. of tillers/plant, flag leaf area, spike length and No. of grains/spike as influenced by a supplemental irrigation, different
seeding rates and foliar application of petassium and Nervatine in the two seasons.

Treatments Plant height (cm) No. of tillers/plant Flag leaf area (cm’) | Spike length (cm) No. of grains spike
2002 2003 2002 2003 2002 2003 2002 2003 2002 2003
A-Rainfed and suppl, Irrig,
Rainfed only 880 | 893 2.9 32 16.8 16.6 8.2 8.5 34.2 33.1
Rainfed and irrig. at 40 days 92.9 91.9 3.7 3.6 18.5 183 10.6 10.2 382 375
Rainfed and irrig. at 80 days 91.8 90.5 34 33 18.9 1.0 11.6 10.6 393 398
F‘test B L *% xk L L d ** ** * % * ¥ *k
L.S.D. 0.05 0.92 0.50 0.22 0.06 0.59 - 046 0.17 0.26 0.29 0.36
0.01 1.52 0.81 0.36 0.08 0.99 0.78 0.29 0.43 0.48 0.59
B. Seeding rates :
50 kg/fed. '89.6 88.8 3.4 33 18.1 17.9 10.1 9.6 37.1 37.0
70 kg/fed. .90.1 90.9 3.5 3.7 18.7 18.5 10.4 102 382 37.5
90 kg/fed. T 927 922 3.1 32 17.7 17.5 9.9 9.2 36.4 35.9
F'test * & * % E 2] * % % ¥ *% xk *x %
L.S.D. 0.05 0.70 0.87 0.15 0.05 0.11 0.21 0.i6 0.26 0.29 0.31
0.01 0.97 0.98 0.22 0.07 0.15 0.29 0.23 0.36 0.4] 0.43
C. Foliar of potas. and :
Nervatine '
Potassium . 87.7 88.] 32 13 17.2 17.0 9.6 94 364 . 36.2
Nervatine 92.1 91.3 34 3.5 179 17.6 10.5 10.0 379 374
Potassium+Nervatine 94.7 93.9 3.8 39 215 209 1.5 10.8 395 38.7
Control {water only) 86.7 86.6 2.7 27 16.0 164 8.9 3.6 352 349
F‘test * % * ke &% * ¥ &k * % k% * ¥ * ¥ *x
LSD. 0.05 0.91 0.94 0.14 0.08 0.37 042 0.18 0.21 0.39 029
0.01 1.20 1.3 0.19 0.10 (.49 0.55 0.24 0.27 0.52 0.39
AxB N.§S * * * * NS N.§S N.S x, N.S
AxC NS N.S * NS * N.S * N.§S - hd
BxC N.S N.S * NS NS NS N.5 * * >
AxBxC N.§ N.S *k N.§ N.§ NS N.§ N.S N.S N.S
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Table (3): Mean grain weight/spike, No. of spikes/m’, 1000-grain weight, grain yield, straw vield, seed index and protein % as influenced by a supplemental
irrigation, different seeding rates and foliar application of potassium and Nervatine in the two seasons.

Treatments Grains weight/ No of spikes/ml 1000 grain weight Grain vield Straw yield Harvest index Protein %
snike (g} {g) {ard./fed.} {tomizd.) %
2002 2003 2002 2003 2002 2003 2002 2003 2002 2003 2002 f 2003 2002 2003
A-Rainfed and suppl. : ' { '
Irrig. .
Rainfed only 1.28 1.40 22524 216.50 36.0 16.5 1.57 742 2.259 2.420 334 3154 | 10.02 933
Rainfed and irrig. At40| (.42 1.50 261.86 241.90 39.2 38.8 921 9.07 2476 2872 358 32.14 10.78 9.71
days :
Rainfed and irrig. At 80} 1.60 1.70 282.08 272.70 42.4 410 10.20 10.59 2.839 3161 351 334 10.44 9.53
g?t};i[ L n L] 3k % » X EL ] LE ] L Lo *k % " £l ]
L.S.D. 0.05 0.11 0.04 733 WS 0.47 0.68 0.26 042 0.10 0.11 0.32 0.36 0.12 0.10
0.01 0.18 0.06 12.17 18.42 0.77 1.14 0.43 0.69 0.17 0.18 0.48 0.50 0.20 0.14
B. Seeding rates
50 kg/fed. 1.41 1.52 239.42 L 21172 39.6 38.8 748 T.08 2.676 2.538 29.60 30.30 10.38 947
70 kg/fed. 1.55 [.68 262.94 264.30 399 399 10.77 10.86 2.882 2917 3591 35.77 10.87 9.76
90 kg/fed. 1.36 1.50 257,11 255.10 38.1 315 §.73 9.74 3.017 3.00 | 3026 31.06 10.00 934
F-ieS[ Ea kx *k xk [} ] Ll & K EE C.i . A 1 *x L L]
L.5.D. 0.05 0.04 0.03 4.17 4.86 0.24 0.36 0.36 0.24 0.08 0.07 0.13 030 0.18 0.09
0.01 0.035 0.04 5.85 6.82 0.33 0.57 0.47 0.34 Q.11 0.10 0.20 0.52 0.25 0.12
C. Foliar of potas. and ]
Nervatine
Potassium 1.5% 161 23907 234.84 40.13 39.1 9.61 9.54 2.965 2667 | 3272 333 1027 939
Nervatine 1.40 1.52 259.71 248.76 39.42 38.0 8.9% .36 2.834 2730 | 3200 | 3145 10.65 9.93
Potassium+Nervatine 1,70 1.70 288.04 27449 41.27 40.8 10.24 [£.20 3.029 3.048 33.60 34.54 1122 10.22
Control (water only) 1.16 1.31 224.82 216.7 35.86 37.0 7.13 7.02 2.565 2229 | 2940 | 3024 9.52 3.56
F'test *x xx E 2 e k% * % % L1} *x Ll L) *% (4] *E
L.S.D. 0.05 0.06 0.02 5.63 8.63 0.40 0.37 0.22 0.30 0.07 0.05 0.22 0.38 0.08 Il
0.01 0.07 0.03 7.49 L) 0.53 0.48 .29 0.39 0.09 0.07 0.32 0.68 .11 Q.15
AxB N.S N.S * NS NS NS * * * * * N.§ N3 N
AxC NS b *> - * N.S. * * N.S N.§ N.S N.S hid NS
BxC NS v NS NS NS * * * NS d NS NS * *
AxBxC N.S N.S * N.S N.S * * * N.§ NS NS N.S N.S N.§
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daily consumptive use for wheat was found after 80 days and 100
days from planting for all the wheat varieties under study. In harmony
with the above results, Madhy and Teama (2000), reported that
addition of irrigation water at days to 50% heading (arcund 70 days
from sowing) resulted in the highest grain yield/fed of variety Sakha
69. Also, Ainer et al. (1986) mentioned that the number of irrigations
was the most important factor affecting yield. Data in Table (3)
showed that maximum grain {9.14 and 10.4 ard./fed.) and straw (2.67
and 3.00 ton/fed.) yields were obtained when the irrigation was done
at 40 and 80 days, respectively. This is in full agreement with El-Rab
et al. (1988), who stated that the maximum grain and straw yields
were obtained when six or five irrigations were applied during
different growth stages. Irrigations at tillerintg, spike initiation and
heading stages, gave highest grain yield/fed. (Kheiralla et al., 1989),
similar trend was obtained by Semaika (1994), he mentioned that
grain and straw yields/fed were increased by supplying two
supplemental irrigations during the growing seasons.

3.2. Effect of seeding rates :

As seen in Tables (2 and 3) grain yield and its components
were significantly affected by seeding rate. Seeding rate with 70
- kg/fed. gave higher values of grain yield (10.82 ard./fed.) and all the
studied traits except plant height and straw yield in which 90 kg/fed
gave the highest values (92.5 cm) and (3.01 ton/fed.), respectively.
The lowest values of grain and straw yields/fed. (7.28 ard./fed.) and
(2.607 ton/fed.) over the two seasons, respectively, were obtained
from 50 kg/fed. This may be due to that tillering in sandy soils is not
sufficient to compensate the low rate of seeding. Besides, it seems
that germination percentage and seedling emergence in sandy soils
are not satisfactorly achieved when using lower seeding rates as
mentioned by Abo Warda (1993). These results may be due to the
competition between plants (Sadek, Eman and Abo Warda, 1998).
Haike! and Zohry (1996} found that wheat at a rate of 60 kg/fed out-
yielded that at the rate of 40 and 80 kg/fed. The reduction in grain
vield at 90 kg/fed., in this study, may be due to the competition
between wheat plants as mentioned by (Abo-Warda, 1993 and Mahdy
and Teama, 2000) who tested the effect of seeding rate of 60 and 100
kg/fed on the yield and its components of wheat plants in the Delta.
They found that the lowest sowing rate (60 kg/fed.) gave a higher
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value. However, El-Banna (1999), Sharaan and El-Samie (1999),
Thakur et al. (1999), EI-Kholy (2000), Abo-Shataia (2001) and Abd-
Alla (2002) noticed that increasing seeding rate from 50, 70 and 80
kg seeds/fed significantly increased yield and its components. Saleh
(2003) reported that"increasing seeding rate from 60 kgto 120 kg
seeds/ha increased significantly grain yield/fed. On the other hand,
Ali et al. (2004) stated that increasing planting density from 300 to
400 or 500 grains/m’ significantly increased plant height, number of
spikes/m’, grain, straw and biological vyields/fed., but, significantly
decreased grain weight /spike and 1000 grain weight at two locations
(Khattara and El-Arish North Sinai).

3.3. Effect of foliar application of potassium and Nervatine
3.3.1. Effect of foliar spray of potassinm

Potassium plays an important role in increasing yield through
transferring carbohydrate from leaves to storage organs, as well as
other important roles in easier and quick response of stomata and
strengthening the stem which, in turn, decreases lodging. El-Defan et
al. (1999) used potassium as soil application and foliar spraying.
They reported that grain yield increased when potassium was used as
soil application with 24 kg K,0O/fed in the form of potassium sulphate
(50% K;0) or foliar spraying (1.5% K,0 solved in 400 liter water
per feddan). Tables (2 and 3) showed that when potassium was foliar
sprayed as potassium sulphate (50% K,O) at tillering and heading
stages (40 and 80 days after sowing date) grain yield was
significantly increased as well as its components (grains weight/spike,
1000-grain weight, grain yield ard./fed, straw yield ton/fed and seed
index). Values were higher than spraying with microclements.
However, plant height, no of tillers/plant, flag leaf area, spike length,
no. of grains/spike, no. of spikes/m’ and protein % showed higher
values under spraying with micronutrients. These results revealed that
micro-elements encourage the plant growth in all its growth stages,
but, potassium mainly play a maior role during grain filling and
maturity. Grain yield/fed. was increased due to foliar application with
potassium by 34.8 and 35.9% in the first and second seasons,
respectively, as compared to the control. El-Kholy (2000) stated that
the highest grain yield of wheat resulted when potassium sulphate
foliared twice after the initial and the third irrigation with a rate of
3.5% potassium sulphate/fed. ‘
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3.3.2. Effect of foliar applcation of Nervatine

Spraying Nervatine and potassium twice; at tillering and at
heading stages had marked effect on all the estimated traits in both
seasons (Tables 2 and 3). The increases in grain and straw yields/fed.
and' its components were obtained by foliar application of Nervatine
at both 40 and 80 days after sowing comparing to the control (sprayed
with water only). Grain yield was increased due to foliar application
with Nervatine by 26.1% and 19.1% in the first and second seasons,
respectively comparing to the control. Similar trend was obtained by
Hussein, Samira {1995) and Negm and Zahran (2001). They
mentioned that the foliar application of Fe, Zn and Mn, 1.0 g, from
each 1.0 liter water at the booting stage only or at either tillering or
elongation stages had the most significant effect on increasing wheat
grain yield and its components. El-Hawary (1999), reported that
sprayed wheat plants with Nervatin-vit {micro, macro and vitamins)
with rate 1.5 liter/fed. increased grain yield with an average of 13.7%
of two seasons comparing with control plants. He added that the
increase in grain yield/fed may be attributed to the increase in the
number of spikes/plant, the number of grain/spike as well as weight
of grain/spike.

3.3.3. Effect of foliar application of potassinum and Nervatine

Data presented in Tables (2 and 3) reveal that spraying with
both potassium and Nervatine resulted in the highest values for grain
and straw yields/fed. and all the vield compc'méﬂts.- ‘Fhese results were
expected because of the two tested foliar compounds, potassium +
Nervatine, were expressed either in promoting the growth stage or at
maturity and ripening stages. The increase in grain and straw
yields/fed. was 43.6 and 18.1% in the first season and 59.5 and 29.9%
in the second season, respectively, as compared with the control
sprayed with water only. In this context Saad er al. (1990), reported
that foliar application of N, NP or NK gave the highest DM
accumulation, chlorophyll and carotenoid contents in the flag leaf.
Foliar application of K or NK gave the highest grain yield/plant and
grain protein content,
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Table (4): Grain yield ard./fed/straw yield ton/fed- as influenced by the interaction between rainfed plus a supplemental irrigation and seeding rates in the two
seasons. ' ) '

Seeding rates (irain yield (ard./fed.) Straw vield (ton/fed.)
Rainfed an _ First season Second season First season Second season
[uppl. lrrig. 50 .70 90 50 70 90 " | 50 70 [ 9 | 50 [ 70 90
Rainfed only 6.757 1 7581 | 7.251 | 6.958 | 7.992 | 7.808 | 2.680 | 2.780 | 2.758 | 2.498 | 2.589 | 2.511
Rainfed and irrig. at 40 days | 8.887 | 10.269 | 9.542 | 8.743 | 9.938 | 9.580 | 2.780 | 2.956 | 2.893 | 2.653 | 2.763 : 2,522
Rainfed and irrig. at 80 days | 9,198 | 11.332 | 10.111 | 9.143 | 11.058 | 10.021 | 2.868 | 3.037 | 2.973 | 2.721 | 2,976 | 2.774
L.S.D. 0.05 - 0.32 : 0.42 0.14 0.13
Table (5): Grain vieidi_ard.lfed, as influenced by the interaction between irrigation or seeding.rale and potassium and Nervatine in the two seasons.
Appl. of K & Ner. First season Second season
Irigation an K Ner. K-+Ner." C K Ner. K+Ner. C
Seeding rates
Irrigation _
Rainfed only 8.567 7.978 9.212 7.364 7.711 7.233 8.800 6.600
Rainfed and irrig. At 40 days 9.083 8.701 10.290 7.799 9.524 9.139 10.344 8.678
Rainfed and irrig. At 80 days 9.734 9.147 11.211 8.807 10.544 9.53% 11.450 8.746
L.S.D. 0.05 o 0.37 : .62
Seeding rates
50 kg/fed. 1 7.224 7.046 8.402 6.113 8.556 7.908 9.267 7.400
70 kg/fed. 10.663 9.636 11.460 9.084 - 10.007 9.178 10.944 8.522
90 kg/fed. 0.457 9.144 10.851 8.772 9.218 8.800 10.383 8.122
L.S.D. 0.05 ‘ 0.37 0.62

K = Potassium Ner. = Nervatine C = Control (water only)
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3.4. Interaction effects
3.4.1. Interaction between rainfed and supplemental irrigation
and seeding rates '

Variance analysis in Tables (2 and 3) show significant second
order interactions between rainfed with supplemental irrigation and
seeding rates which had significant effects on plant height,the number
of tillers/plant, average flage leaf arca (one season),the number of
grains/spike (one season), number ¢f spike/m? (one season), grain and
straw yields/fed. The highest no.. of tiliers/plant was at rainfed +
irrigation at tillering stage with seeding rate of 50 kg/fed. in both
seasons. It seems that low seeding rate gave enough area for the piant
to tiller, and supplemental irrigation in this time (tillering) would
encourage plant tillering. While,the highest value of flag leaf area,
spike length and no. of grains/spike were obtained when a
supplemental irrigation was added at heading stage with seeding rate
of 50 kg/fed. For no. of spikes/m” the highest value was obtained
when supplemental irrigation was given at heading stage with 70
.kg/fed. which may be due to the availability of irrigation water that
stimulated the absorption of elements from the soil to the plants and
helps also the transfer of carbohydrate from the leaves to different
growth places which was reflected on well growth of the spikes.

The highest grain yield (11.21 ard./fed.) and straw yield (3.01
ton/fed.) (Table 4) over the two seasons were obtained when a
supplemental irrigation was given at the heading stage and under a
seed rate of 70 kg/fed. Hefni er al (1983) mentioned that the
maxmium grain ‘and straw yields were obtained with holding
irrigation at elongation and booting stages. Also, Mahdy and Teama
(2000) mentioned that grain yield increased with increasing the
amounts of irrigation water and nitrogen at 50% flowering stage.

3.4.2. Interaction between rainfed with a supplemental irrigation and
foliar application of potassinm (K) Nervatine (Ner) and
potassium + Nervatine (K + Ner)

Tables (2 and 3) show the interactions between rainfed with
supplemental irrigation and foliar spraying K, Ner and (K + Ner)
which had significant effects on the number of tillers/plant, flag leaf
area, spike length, the number of grains/spike, grains weight/spike,
the number of spikes/m?, 1000-grain weight, grain yield/fed. and
protein percentage . The highest value of number of tillers/plant was
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Table (6): Number of tillers/plant (first season), Number of spike/m® (first
season),1000-grain weight (second season) and grain weight ard/fed
(two seasons) as affected by the among rainfed and supplemental
irrigation, seeding rate and foliared of potassium and Nervatine in the

~_first season.

Rainfed and supp!. [Seeding Foliared of potassium and Nervatine
Irrig. rates K Ner. K+Ner. C
Number of
tillers/plant
50 2.9 29 4.4 26
Rainfed only 70 33 35 4.1 29
90 3.0 3.2 3.6 2.6
. . 50 3.8 4.4 49 3.0
Eg'é‘{;g and irrig. atl - 79 3.6 3.8 4.4 3.2
) 90 3.1 3.3 3.7 2.7
. i 50 3.2 3.4 4.5 24
gg'c'l':;‘: and irrig. al) - 74 3.0 32 3.7 2.5
90 2.6 3.0 3.3 22
L.S.D. 0.05 0.43
0.01 0.57
Number of
spike/m’
50 227.03 235.00 274.67 212.00
Rainfed only - 70 239.33 266.63 28833 227.53
9¢ 235.03 252,90 287.70 230.00
Rainfed and irrig. at 50 228.67 249.93 275.87 205.00
40 days 70 253.43 277.20 298.37 240.30
90 237.03 255.00 288.67 212.80
Rainfed and irrig. at 50 | . 231.87 25237 290.07 221.93
80 days : _70 266.50 280.50 324.67 248.10
20 257.73 272,77 298.20 231.20
L.S.D. 0.05 16.89
1000-grain  weight
(g : .
50 38.67 37.13 40.07 37.87
Rainfed only 70 . 3763 36.97 40.56 + 35.20
) 90 36.53 35.83 37.97 33.47
. .. 50 40.47 39.30 41.73 38.13
53";‘:;‘5' and irrig. atf - 5, 39.17 37.90 41.10 36.63
90 3810 37.10 39.70 36.37
. .. 50 41.30 40.20 43.00 39,57
;{g'('jf;‘: andirrig- atl- 55 | . 4943 39.50 4227 38.80
90 39.20 37.87 40.97 37.17
L.S.D. (.05 1.09
Grain weight First season Second season
(ard./Ted.) K Ner. [K+Ner.| C K | Ner. |[K+Ner| C
50 6.950 |6.857) 7.487 }5.733]7.1336.933| 7.833 }5.93}
Rainfed only 70 7.283 7.2001 9.050 } 6,790 | 8.300 | 7.400 ] 9.433 |7.033
90 7.440 7.080 | 8.670 | 5.817| 7.700 [ 7.367 | 9.133 |6.832
Rainfed and irrig, at 50 8967 |8490}110.010}8.080( 8.867|8.838| 9.767 |7.967
40 days 70~ 0997 {9.543[12.043{9.493(9.920(9.600 {10.833{9.308
S0 9.527 19.400]10.500)8.743 ] 9.787 ] 9.433 110.433{8.567
Rainfed and irrig. at 50 9.783 | 8.587]10.140| 8.280 | 9.667 | 8.407 | 10.200|8.300
80 days 70 11.923 [10.697)12.540110.137/11.800]1(.533] 12.567|9.435
90 10.283 19.623411.700] 8.837|10.167|9.667 | 11.583]8.767
L.5.D. 0.05 1.02 1.07

K = Potassium

Ner. = Nervatine

C = Control (water only)
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obtained when a supplemental irrigation was applied at the tillering
stage and plants were sprayed with potassium + nervatine together.
The highest values of flag leaf area, spike length, number of
grains/spike, grains weight/spike, number of spikes/m’, 1000-grain
weight, grain yield/fed. and protein percentage were obtained when
supplemental irrigation at the heading stage and foliar with potassium
and Nervatine were done. Concerning grain yield, the highest
yield/fed. (11.33ard./fed.) was obtained when a supplemental
irrigation was given at the heading stage and plants were foliared with
potassium and Nervatine (Table.5). oo L '

3.4.3. Interaction between séeding rates and foliar application of
potassium and Nervatine

Tables (2 and 3) show significant interaction between seeding
rates and foliar spraying with (K, Ner and K+Ner) on the number of
tillers/plant, spike length, number of grains/spike, grain weight/spike,
1000-grain weight, grain and straw yields/fed. and protein percentage.
The highest mean value for the number of tillers/plant was obtained
seeding rate of 50 kg/fed. that were sprayed with (K+Nervatine). The
highest values of spike length and No. of grains/spike, 1000-grain
weight were obtained for seeding rate of 70 kg/fed combined with
foliar spraying with potassium and Nervatine. The highest grain yield
(11.46 ard./fed.) in the two seasons was obtained when seeding rate
was 70 kg/fed and combined with spraying with potassium and
Nervatine (Table5),

3.4.4-.Interaction between rainfed with a supplemental irrigation,
seeding rates and potassium and Nervatine spray * -

The second order interaction in Table (6) shows significant
effect on the number of tillers/plant, number of spikes/mz, 1000-grain
weight and grain yield/fed. Number of tillers/plart:-was (4.9) when a
supplemental irrigation was given at tillering stage combined with
seeding rate of 50 kg/fed. and plants were sprayed with potassium +
Nervatine. However, 1000-grain weight showed the highest value
(43.0 gm) when a supplemental irrigation was given at the heading
stage combined with seeding rate of 50 kg/fed. and application of
potassium + Nervatine. The highest value for the number of spikes/m’
(324.67) was obtained when a supplemental irrigation was added at
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the heading stage combined with a seeding rate of 70 kgffed. and
plants were sprayed with potassium + Nervatine.

The highest grain yield in this experiment, 12.56 ard./fed. over
two seasons, was, obtained when a supplemental irrigation was
applied at the heading stage, seed rate of 70 kg/fed. and plants were
sprayed with potassium + Nervatine.

4. REFERENCES

Abd-Alla A.A. (2002). Effect of seeding rate, phosphorous and
potassium fertilization on yield potential of wheat grown under
sandy soil conditions. Egypt J. Appl. Sci., 17 (3): 124-138.

Abo-Shataia A.M., Abd El-Gawad, A.A., Abd El-Haleem A.K. and
Nabbosha S.F.(2001).Effect of seeding rates and nitrogen
fertilization on yield and its attributes of some newly released
wheat culfivars. Arab Universities J. of Agric. Sci., 9 (1): 267-
282.

Abo-Warda A.M.A. (1993). Response of wheat to some cultural
practices under new reclaimed area. Ph.D. Thesis, Fac. of agric.
Moshtohor, Zagazig Univ. Egypt.

Ainer N.G., Metwally M.A., El-Gayer A.A. and Miseha W.1. (1986).
Wheat yield as affected by some environmental factors. Annals
of Agric Sci, Moshtohor, 24 (3): 1227-1233.

Ali A.G.A,, Zeiton O.E, Bassiauny A.H. and El-Banna A R.Y.A.
(2004). Productivity of wheat cultivars grown at El-Khattara
and El-Arish under different levels of planting densities and N-
fertilization. Zagazig J. Agric. Res., 31 (4A): 1225-1256.

A.0.A.C. (1975). Official Methods of Analysis of the Association of
Official Agricultural Chemists 12" ed. Washington, D.C.

Black C.A. (1965). Methods of soil analysis. Agronomy No. 9, Part
2; Amer. Soc. Agronomy, Madison, Wisconsin.

Boyoucos H.H. (1951). A recalibration of hydrometer for making
mechanical analysis of soil. Agron. J., 43: 434-438.

El-Banna AR.Y.A. (1999). Response of wheat varieties to planting
density and nitrogen fertilization under newly cultivated soil
conditions. M.Sc. Thesis, Fac. of Agric., Zagazig Univ., Egypt.



-449.

El-Defan T.A.A., EI-Kholi HM.A., Rifaat M.G.M, and Allah A.E.A.
(1999). Effect of soil and foliar application of potassium on
yield and mineral content of wheat grains grown in sandy soils.
Egypt, J. of Agric. Res., 77 (2): 513-522.

El-Hawary N.A. (1999). Effect of a new macro-micronutrient
formulation on the yield production of some field and vegetable
crops. J. Agric. Sci., Mansoura Univ., 24 (9): 5175-5186.

El-Karamity A.E. (1998). Response of some wheat cultivars to
seeding and N-fertilization rates. Mansoura J. Agric. Sci., 23
(2): 643-655.

El-Kholy M.A. (2000). Response of wheat growth and yield to plant
density and methods of nitrogen and potassium fertilizer
application. Egypt. J. Agric., Vol. 22, pp. 1-18.

El-Rab G.M.G., Ainer N.G. and Eid H.M. (1988). Water stress in
relation to yiéld of wheat and some water relations in wheat.
Egypt. J. Soil Sci., 28 (4): 433-445.

El-Rahim H.M.A., Mosaad M.G., Salaby E.M. and Masoud M.M.
(1989): Effect of watering regime on yield and its components
of wheat. Assiut J. Agric. Sci., 20 (1): 177-188.

Eppendorf G.N. and Hinz (1970). Instruction manual: "Eppendorf
flamephoptometer” and instruction for use (C.F. Manual
laboratory routine analysis for soil testing and panty analysis
{1986) National Rec, Center).

Gaber A.M. (2000).Water consumptive use, water use efficiency and
production of some wheat varieties. Egypt. J. Soil Sci., 40 (4):
545-556.

Gomez K.A. and Gomez A.A. (1984). Statistical procedures for the
agricultural research. John Wiley and Son., Inc. New York.

Haikel M.A. and Zohry A.A. (1996). Effect of some population
densities and different nitrogen levels on growth and yield of
wheat under sandy soil conditions. } Agric. Sci.,, Mansoura
Univ., 21 (2): 493-501.

~Hamissa M.R., Serry A. and El-Mowchlhi N.M. (1993). Fertilizer
management for corn in Egypt. Soil and Water Res. Inst. Cairo,
Egypt, p. 36.

Hefni E.S., Gab-Alla F.I. and Salawau M.E. (1983). Effect of
irrigation on the yield and technological properties of wheat ..
yield and yield components. Annals of Agric. Sci. Moshtohor,
20 (1): 35-51.



-450-

Hess P.R. (1971). A textbook of scil chemical analysis. Murray J.
(Publisher) Ltd, London.

Hussein Samira M.A. (1995). Effect of irrigation and microelements
on root system, growth and yield of wheat under desert soil
conditions, Ph.D. Thesis Fac. of Agric.. Mansoura Univ.,
Egypt.

Jackson M.L. (1973). Soil Chemical Analysis. Prentice Hall, India.

Kheiralla K.A., Bakheit B.R. and Dawood R.A. (1989): Response of
wheat to drought conditions at different growth stages. Assiut J.
Agric. Sci., 20 (1): 161-175.

Mahdy E.E. and Teama F.A. (2000). Response of some wheat
cultivars to fertilization and seeding rate in new reclaimed and
clay soil in upper Egypt. B-Morphological traits and grain
protein percentage. Assiut J. Agric. Sci., 31 (4): 135-148.

Negm A.Y. and Zahran F.A. (2001). Optimizing time of micronutrient
application to wheat plants grown on sandy soils. Egypt L.
Agric. Res., 79 (3): 813-823.

Olsen SR, Coles C.V., Watanable F.S. and Dean L.A. (1954)
Est:matlon of available phosphorous in soils by extraction with
sodium bioccarbonate. U.S.D.A_ 439.

Owen P.C. (1968). A measuring scale for areas of leaves. Exp. Agric.,
4 (4): 275-278.

Saad A.M., Thalooth A.T. and El-Zeiny H.A. (1990). Late foliar
fertilization with N, P and K for increasing yield and protein
content of wheat grains. Egypt. J. Agron, 15 (1-2): 217-228.

Sadek Eman M. and Abo-Warda A.M.A. (1998). Response of
different wheat varieties to varying levels of nitrogen in newly
reclaimed areas. Egypt. J. Appl. Sci., 13 (4): 71-77.

Saleh M.E. {2003). Effect of row spacing, rate of seeding and
nitrogen fertilizer level on the productivity of wheat cultivar.
Zagazig J. Agric. Res., 30 (4): 1203-1221.

Semaika M.R. (1994). Wheat evapotranspiration, production and its
water use efficiency under supplementary irrigation in the
North West Coast Region of Egypt, Deputy Water Distribution
and Irrigation Systems. Res. Inst., Water Res. Cen., Egypt.



-451-

Sharaan AN. and El-Samie F.S.A. {1999). Response of wheat
varieties to some environmental influences: 1- Effect of seeding
rates and N-fertilization level on growth and yield of two wheat
varieties (Triticum aestivum L.). Annals of Agric. Sci., Cairo
Univ., 44 (2): 589-601.

Thakur S.S., Pandey LB. and Mishra S.S. (1999). Effect of organic
manure fertilizer level and seed rate on yield and quality of late
sown wheat (Triticum aestivum L.). Ind. J. Agron., 44 (4): 754-
759.

Zohry A.A., Haikel M.A. and Zahran F. A. (1998). Influence of seed
rate and nitrogen sources on wheat plant grown in reclaimed
soil under sprinkler irrigation system. J. Agric. Sci. Mansdura -
Univ., 23 (11): 4751-4759.

Lalid e ol iy pgredkigally G2M 5 (5 SATY Jimag (AaSl (50 i
$lics Jlady 4 phaall g mall it §) CigB cial k) Jpeasas

O A8 dane 8 pracs
3 padi=daet 3l Gl 58 semdsliall Jealaddl Gigag gna
wadls

L Jin b el Jlad Abiilasy b B Cllis ol jad el
¥/ XYYy sl age DA Aokl Gyl cuas
duzagaadl A8 (Al Alle  4a slalt Aing 4gle ) ddle ddaay 4l o 8 OIS
ol Sl 1 Chng g SNy s oaiall juclially 4y sunall soladl & o iy
Gl =AY L Glia el Jpemns dalad Jo 48V el gall L
die (5 M0 Jaea o i) ok Al e dic g ag il 4la e 2ie LS
+asalisll 4 OiH, caplial By -z —glaill a8 4eVaco.
e glall Al 30 daew acl il e s AccEraie (G
¢ isia %..0 FRTAEN o/o\.&é:ae/o..'u.lr_,e %Yy ;Oiu's%)\ ¢g%\-)gyl.'sﬂl
Crsalali @ e You + c_'a%.\' +f=_,.'m..d_,.a %.¥ ISISL Y %..0 ‘dh_joo..o
clizaig y el abas
2oy e gilail ki
gAY sae bl p il sal N el a il Ne 4 4y ) adlia) -
Gy el g 3o Alindl gl aladl 48y dabus Cuals (81 il



-452-

Gipadl Jyanay cdim G (5 aape Siad (B Qi dae cabindl s
Oo il Jgeane OISy OSsd Ssiaay dbendl Jalaay (olaill 2l
o i il 3k die LSl D <ol Law (Ol a4,V £) Gagall
Yo f) Q._l‘,.IL“ O u‘.\lll d_,m:u.a uls_, &JL:_,S-«_, d_,a.a;n.“ ‘_é 4.1_,.\:.4 adLi_)
Lo fon )
paS Ve G EY Jres vie Gall cigall Jyeana ol o Jpeanll 5
dmmulunu,nn Jpana G OIS Ly (sl Gl Vo AY) ul.ull
el aa i VLYY el aaSe e (5
Jpans e il ae apulipdly (S50 dic 440aa 325 ola culs
O ol Ay giall Apailly Slsall oy (A8 Jgeane Liagd y 435S0y i
QY YY) ol ae ppligdly 30 die gl Jpeana Jef IS
(Aol ¥y FAY G geanay (o
a2 e S o Lgtme T80 (o Gl Oana g JhaaSal 50 o Jelill gkl
W c ¢ i Liadl &gl 2ac c.?Ld! 48 54 dalue cililall t_)i')ﬂ
‘:!:—i U‘S ..15_, ;ol_\il] ‘_;.\i“__, u,.\:..“ (J_,.LALAJ C."J"“ qu.“ U"' d.xL\.qu
ST ol S i (ohdfca)l V18 )olaill G gall Jseana
2 TSP S OO FLW I S
Lyina 1580 Ol papmliply 50y (el (5 Gp Jolitll ekl
e oy ealondl gl aaec Aaall Jedae  clally t_)s\_ﬂ ae  Je
Slel Sy 4 @l oy moal Al A dad aae A
o Al a5k die LSl Iy ghdll QN YY) ana
Lea (5l 53l g gaudd gally 50
Lgine 180 oiliily agauliply A0y 5ol Joma o Jelidll el
lliadl Cagan 0y Al uga 2200 Al Jgb el g il 220 o
buigia Y& L ohp o ey S Jpana gl Jpane 4 Gl G
Cfastt aasS Y. ool Jaxa 2ic ( sl ) \-,“.T) gl Jyana
OB I ae o gall gally (5 0 4
Sl s (s gl Jaray (LSl s G A0 da il e Jelitll s
Glandl 2ac il g Y1 20 235 o Lsina T8l 0l g o gl gy
sl g ey cogl Jeanay 4 Gl G gaall el
haSl g5l IS Laxie{ cfaill caa f VY00 )oS laill Cgeall Jpana
Lea 0l g o panli sy Gl y 0 Y e (o B Janay iliadl 35k dic




-453.

Alh i e (g8 kel 4230 iy @l Al Al (Sa

Vo ol doay okl (50 pa Jlaall 35k die haS5 4y sllacly pa
) ot g il aaS 8 Jsen asbialy Gy Sl pa
Dpmane o 05855550 138 e (il 31,0 Jimay (05 e ealia

Aaail Gyl Cind Y e el
G I 3ol (27) alad) — s_a N dadls — Asty 3l AT Al syl

.fbi—i\"\:(\'- -04_21‘,3)



-454-





