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ABSTRACT

Two field trials were conducted on garlic cione Sids-40 and Pea cv. Master-B
as a companion crop, in the vegetable private farm at Kafr Hassan, near El-Mansoura,
during 2002/2003 and 2003/2004 seasons to study the effect of some nitrogen
fertilizer levels at 30, 60, 80 and 120 kg N/fed, biofertilizers (Control, nitrobien and
rhizobacterin) and their interactions on the plant growth, yield and its quality of garlic
and pea as well as chemical constituents of garlic and pea plants foliage and garlic
bulbs.

Generally, results showed that the growth and yield of garlic and pea plants
were enhanced with increases N-levels. Most studied characteristics of garlic plants
lLe., plant height, shoot dry weight, bulbing ratio, yield, bulb weight and diameter as
well as clove weight were significantly increased with increasing N-levels up to 120 kg
Nffed. On the other hand, the growth, yield and yield components of pea plants was
increased with increasing N-level from 30 up to 60 kg Nfed. While, all studied
characters of pea were not responded to high N-levels above 60 kg N/fed. Whereas,
the increases of appiication-N significantly increased concentration of N, P, K, in garlic
and in pea foliage, TSS and volatile oils in garlic cloves.

On the other hand, biofertilizers had a significant effect on growth and yield of
gariic and pea plants. In this respect, inoculation of garlic cloves or pea seeds by
rhizobacterin pre-sowing significantly increased most studied characteristics of gartic
and pea plants compared with the untreated ones.

The combined treatments of N-levels and biofertilizers were generally more
effective than with single ones. The best results were obtained by using 80 kg N/fed
for garlic or 60 kg Nfed for pea in the presence of rhizobacterin. Besides, these
interactions resulted in the best net income from unit area.

From the foregone it is evident that, inoculation garlic cloves or pea seeds by
rhizobacterin as a biofertilizer pre-sowing rising their efficiency and reduce appiication
rate of N-fertilizer about 25 %, thereby reducing costs and environmental poliution
problems. Therefore, this treatment could be recommended for raising garlic and pea
yields, improving their qualities and raising the mean of net income per unit area
under similar conditions to this wark.

INTRODUCTION

Garlic (Alfium sativum L.) is one of the most important bulb vegetable
crops and is next to onion in importance. It is commonly used as a spice or in
many medicinal purposes. Also, pea (Pisum sativum L.) is one of the most
important and popular winter vegetable crops, it is intercropping in the middle
of garlic rows as a one of local cultivated systems to raising the productivity
from land unit area, that add a new early income for growers. In Egypt, garlic
and pea have been generally cultivated for both local consumption and
export. Therefore, increasing garlic or pea yields and improving their qualities
are essential aims for bcth growers and consumers, but it usually depends on
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many factors especially that affect the plant growth throughout the growth
period.

Nitrogen nutrition is one of major factor affecting growth, yield and
quality of garlic or pea. it is a main constituent of many organic compounds in
plants, such as proteins, enzymes, pigments, hormones and vitamins,
(Gardener et al., 1985).

Up to now, several investigations have been carried out to evaluate the
effects of N fertilization on growth and productivity of garlic plants. In this
respect, several researchers found that plant height, number of leaves, neck
thickness, bulb size, number of cloves/bulb and total yield were increased
with increasing N-fertilizer level (Pal and Pandey, 1986., Sefty el al., 1989;
Abd E!l-Hamid et al., 1991 and 1996; Silva et al., 2000 and Nadiu et al,
2000). Furthermore, contents of N, P and K in leaf and bulbs of garlic and
voiatile oils in bulbs were much increased by increasing N-level (Hilman and
Noordiyati, 1988; Bertoni et al., 1988; Verma st al., 1996; El-Moursi, 1999
and Naruka, 2002).

Also, several researchers reported that increasing nitrogen levels gave
a significant increases in growth characters of pea plants, i.e., plant height,
number of ieaves and branches/plant and dry weight of leaves and branches,
ped green yield and chemicai composition (Amer, 1998; Hanefy et al, 1999,
Shokr 2000 and Uddin et al., 2000).

On the other hand, the continuous increase in the costs of chemical
fertilizers and environmental pollution probiems limits application of sufficient
amount for plants by many farmers. Thus, it has become essential to use of
untraditional fertilizers as substitutes or supplements for chemical fertiizers.
Fortunately, El-Haddad et al. (1993) indicated that using bio-fertilizers is
considered a promising alternative for chemical fertilizers under Egyptian soil
conditions.

Many studies pointed out that inoculation of garlic plants with N-fixing
bacteria of Azospirillum or Azotobacter either single or in combinations
markedly increased plant shoot growth, bulb size, total yield and chemical
compositions in plant, especially with their mixtures compared with the
untreated plants (Mahendran and Kumar, 1996; Gomez and Munoz, 1988,
Wange, 1998 and Ali et al., 2001). Recently, Gouda (2002) and Mohamad
(2003) found that application of 75% recommended rate of chernical N-
fertilizers in the presence of biofertilizers i.e., nitrobien or rhizobacterin
significantly increased vegetative growth characteristics, yield and yield
components

Likewise, some studies have been carried out to clear and-explain the
efficiency of N-biofertilizers on growth and yield of pea plants. In this
direction, seeds germination, plant growth rate, yield and chemical
constituents in leaves were generally increased by using N-biofertilizers as
compared with the untreated ones (Hanafy et al, 1999 Vimala and
Natarajan, 1999 & 2000 and Abdalla et al, 2000 a & b) on pea. Also, Safia
(2002) found that growth characters, yield and yield characters of broad been
were improved with application of nitrobein.
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For this reason, it is evident that the present work is a very important to
study the effects of chemical N-levels, either single andfor in combinations
with the some local bio-fertilizers (Nitrobein or Rhizobacterin) on plant growth,
yield and its components as well as chemical constituents of garlic (clone
Sids-40) and Pea (Cv. Master-B) intercropped under the local conditions of
Dakahiia District.

MATERIALS AND METHODS

Two field experiments were carried out in vegetable private Farm at
Kafr Hassan, near El-Mansoura, during the two growing seascons of
200272003 and 2003/2004, to study the effects nitrogen appiication levels and
some N-biofertilizers on garlic (Sids-40) and Pea (Master-B) intercropped
growth, yield and its components, as well as chemical constituents in foliage
of garlic and pea and on garlic cloves.

The experiment included 12 treatments resulting from the combinations
of four nitrogen levels; 30, 60, 90 and 120 kg N/ffed (later level was
recommended N-rate for garlic) and three biofertilizers treatments; control
(untreated), nitrobein and rhizobacterin.

The experimental design was a split plot system with three replications.
The four levels of N occupied the main plots, while the three biofertilizers
treatments were assigned to the sub-plots. The sub-plot area was 17.5 m?
which contained § rows, 5 m length and 0.7 m width.

A randomized samples were cbtained from the experiment soils to
determine the physical and chemical contents according to the standard
method described by Wilde ef af. (1985).

Table (1) : Soil analysis of the experimental soil.

DepthiClay| Silt; Sand |Texture]O.M| CaCo; E.C. pH Total | Avail. | Avail.
fcm} | % | % % class | % % |(mmhos/| (1:25 N P K

cm/25°C) | ext) | ppm | ppm | ppm

0-60 12501470t 242 | Loam {1.7! 1.7 1.1 80 |485) 7.5 360

Garlic cloves were planted on 3™ and 7" of October in the first and
second seasons, respectively. While pea seeds were sown on 7" of Novmber
in both seasons.

Nearly uniform garlic cloves were soaked in running water for 24 h and
inoculated by dipping for five minutes in thick pastes of carrier based
inoculants prior to sowing and hand-planted at 10 cm apart on two sides of
each ridge, the companion crop (pea) was sown (after inoculated by
biofertilizers) in hills in the middle of ridge at 15 cm apart, the plants were
thinned to two plants per hill before the first irrigation. The nitrogen levels
were applied as the three equal doses 30, 60 and 90 days after planting
garlic cloves. All plants were fertilized with 90 kg P,Os/fed (super-phosphate,
15.5% P;0s) and 96 kg K,Offed (potassium sulphate 48% K,0) which added
in three equal doses in the same times of nitrogen application. The other
cultural practices for garlic and pea commercial production were used
according 1o the instructions laid down by the Ministry of Agriculture, Egypt.
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Pods green of pea were harvested at the proper maturity stage. The
harvesting time of garlic was in the first week of April, for both seasons.

Data recorded:
1- Growth parameters:

A random sample of ten garlic plants was taken from each plot after 120
days from planting to estimate plant height, number of leaves/plant, foliage
dry weight and bulbing ratio. For pea, random representative samples of five
plants from each piot were chosen at 55 days after sowing in both seasons to
determine the plant height, number of leaves/plant, number of branches/plant
and plant dry weight
2- Yield and its components:

At harvest time, marketable garlic plants in the three central rows of each
plot were cured , 15 days after harvest, weighted in kg and converted to
record as total yield (ton/fed). A random sample (10 buibs) was taken from
each treatment to determine bulb weight and diameter, as well as the number
of cloves/bulb and clove weight. For pea, green pods of three rows of each
plot were harvested at the proper maturity stage, weighted in each harvested
in kg and converted to record as fresh pod yield {ton/fed), a random sample
{20 pods} was taken from each treatment to determine pod weight, pod
length and number of green seeds/pod.

3- Mean of net income per feddan:
Mean of net income was calculated as follows:-
Net income = total income - total costs

Total net income was counted according to the local price of garlic and
pea (L.E.fton), the price of garlic was 1200 L.E./ion in both seasons, while the
price of pea was 1500 L.E./ton in two seasons of study.

4- Chemical analysis:

Samples of the dried foliage of garlic or pea were ground, wet digested
as described by Hesse (1971) and their nitrogen (N), phospherus (P} and
potassium contents were determined according to the methods described by
Pregl (1945), John (1970) and Brown and Lilleland (1946) respectively.
Percentage of total soluble solids (TSS%) and volatile oils {cm®/kg cloves
fresh weight) in garlic cloves were determined according to A.O.A.C. (1970}
and Guenther (1961), respectively.

All obtained data were subjected to statistical analysis of variance
according to the procedure outlined by Snedecor and Cochran (1967). The
treatment means were compared using Duncan's Multiple Range Test as
pubiished by Duncan (1955).

RESULTS AND DISCUSSION

1- Plant growth parameters:
1.1- Effect of mineral N-levels:

Data presented in Tables (2 a and b) show that mean values of all
studied characteristics of vegetative growth for garlic plants were generally
incrzased with increasing N-levels from 30 up to 120 kg N/fed. The
differences in greater parameters was not significantly when comparing with
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90 kg Nffed and 120 kg N/fed in both seasons. except bulbing ratio in the first
season only. On the other hand, ail vegetative growth characteristics of pea
plants were increased with increasing N-levels from 30 up to 60 kg N/fed.
These parameters were not responded to increases of nitrogen application
level above 60 kg N/fed. The increase in plant growth might be attributed to
the favorable effects of nitrogen on stimulating the meristematic activity for
producing more tissues and organ, since nitrogen plays an important role in
protein and nucleic acids synthesis as well as protoplasm formation (Yagodin,
1884), The obtained results are in harmony with those of (Setty ef al., 1989;
Abd El-Hamid et ai., 1991 and 1996; Silva et al., 2000 and Nadiu et af., 2000)
on garlic and (Amer, 1998; Hanefy et al., 1999; Shokr 2000 and Uddin ef al.,
2000) they found that all plant growth characters studied were significantly
increased with increasing of application N.

1.2- Effect of biofertilizers:

In Tabies (2 a and b), it is noticed that all studied of vegetative growth
parameters of garlic and pea were significantly affected by biofertilizers in
both seasons. Garlic cloves or pea seeds inoculated with rhizobacterin gave
iIncreased plant height, number of leaves, foliage dry weight of garlic or pea
plants, bulbing ratio in garlic and number of branches/pea plant comparing
with those of the plants uninoculated in both seasons of study. These
increases in plant growth may be due to the great role of biofertilizer bacteria
in enhancing plant growth by Na-fixing in cultivated soils and/or contributing
some growth hormones, such as gibberellins, auxins and cytokinins (Tien ef
al., 1979; Bouton et al,, 1985 and Cacciari ef af., 1989). The obtained results
are in accerdance with those of (Wange, 1998; Gomez and Munoz, 1998 and
Ali et al., 2001) on garlic and (Hanafy et al., 1899; Abdalla ef af., 2000 a & b
and Safia, 2002) on pea or broad bean plants.

1.3- Effect of interaction between N-levels and biofertilizers

Data in Tables (2 a and b} show the effect of the interaction between
mineral N-levels and biofertilizers on garlic and pea plants growth. It is clear
from the data that, in general, plants received 90 or 120 kg N/fed in the
presence of rhizobacterin gave the maximum plant height, number of leaves
and shoot dry weight in garlic or pea. Moreover, these treatments improved
the bulbing ratio of garlic and increased number of shoots/piant of pea. Such
results previously were explained by Reynders and Vlassak {1982), who
suggested that chemical N addition with biofertilizers may activate N;-fixing
bacteria in the soil, these bacteria have the ability to supply the plants with
fixed-N and release plant growth promoting substances (GA, IAA and
cytokinins). The obtained results are in harmony with those of (Gouda, 2002
and Mohamad, 2003) on garlic and (Vimaia and Natarajan, 1999 & 2000 and
Safia, 2002) on pea and broad been plants.
2-Yield and its components:

2.1- Effect of nitrogen levels:

Data presented in Tables (3 a and b) reveal that all the studied
characteristics of garlic yield and its components were generally increased
with increasing nitrogen level. '
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Table (2 a): Vegetative growth characters of garlic and pea plants as affected by Nitrogen levels, biofertilizers

__and_their interactions during 2002/2003 and 2003/2004 seasons.

Characters Garlic Pea
T s Plant height (cm) Number of leavesiplant Plant height {cm) Number of leavesiplant
reatmen 2002/2003 | 2003/2004 | 2002/2003 [ 2003/2004 | 2002/2003 | 2003/2004 | 2002/2003 | 2003/2004
N- levels
130 kg Nifed 66.59 ¢ 7107b 10.1a 110a 5047 b 4173b 121a 130a
60 kg Nffed 70.78 b 7748ab |108a 11a 53.26 a 44.36 a 138a 13.7 a
90 kg N/fed 7371ab |80.78a 1.2a 11.4a 51.71ab |44.91a 126a 13.7a
120 kg N/fed 7519 a 82.00 a 113 a 116a 5326 a 4464 a 125a 137 a
Biofertilizers
Control 67.82b 73.55 b 103a 10.4 a 51.24 a 4237 b 123a 127 a
Nitrobien 69.10 b 78.11 a 108 a 11.0a 52.05 a 43.79 b 128a 13.7a
Rhizobacterin 77.78 a 8183 a 1142 11.5a 5271 a 45,65 a 131a 143 a
interactions:
N-levels | Biofertilizer
Control 6333 f 68.10 h 97¢ 9.3d 50.68 bc | 39.60 d 11.7b 123¢
309 INiropien |64331  |7067gh_[100bc  |97cd 4960c  |4140c  [121ab_ | 13.28bc
- Rhizobacte | 72.10 ¢ 7443efg | 107abc_ | 10.3bcd | 51.13b 4420 b 12.6 ab 13.7 abc
Control 66.67ef 72231fgh | 10.3abc _ [10.3bcd | 51.87 b 4173 ¢ 133 ab 13.4 abc
z?f:g Nirobien |68.40de  |60.20cd | 10.7abc | 11.3ab _ [5360a  |4433b | 140a 13.5 abc
Rhizobacte | 77.57 b 81.00 be 11.3 abc 11.7ab 54.30 a 4700 a 14.1 a 143 a
Control 69.80cde |76.00defl |107abc | 11.0abc | 51.73b 4440 b 12.8 ab 125 b
g?fgg Nittobien | 7133cd _181.00bc | 113abc | 113ab | 5180b | 45000 | 1238b | 141 ab
Rhizobacte | 80.00 ab 85.33 ab 11.7 ab 12.0a 51.80b 45.33 b 12.8 ab 145a
Control 71.47 ¢d 77.87 cde | 10.7 abc 11.0 abc 51.87b 4467 b 11.7b 12.5 bc
120k9  INiuobien |7263c _ |81.57bc |113abc | 11.7ab _ |5360a _ [44.33b | 12.8ab | 14.1ab
! Rhizobacte | 81.47 a 86.57 a 1203 120a 54.30 a 4493 b 13.0 ab 145a

Means foliowed by the same letters within each column do not differ significantly according to Duncan’s Multiple Range Test at the 5%

level.
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Table (2 b): Vegetative growth characters of garlic and pea plants as affected by Nitrogen levels,
biofertilizers and their interactions during 2002/2003 and 2003/2004 seasons.

Garlic Pea
Characters
Foliage dry weight (gm) Bulbing ratio Number:'fa}‘btranchesl Shoot dry weight (gm}
Treatments
2002/2003 | 2003/2004 [ 2002/2003 | 2003/2004 | 2002/2003 | 2003/2004 | 2002/2003 | 2003/2004
N- levels
30 kg NHed 09.81b 7.85a 0.35a 0.35a 13b 1.2a 244 b 2.20b
60 kg N/fed 11.70 a 8.65a 0.34b 0.34b 18a 1.3a 267a 241a
90 kg NHed 12.05a 900a 0.32d 0.33c 1.5b 14a 2.57a 240a
120 kg N/fed 11.92 a 9.05a 033 ¢ 0.33¢ 14b 1.3a 262a 2.37a
Biofertilizers
Control 10.82 b 8.10 b 0.35a 0.35a 14b 1.2¢ 255¢ 232a
Nitrobien 11.32 ab 8.61ab 0.33b 0.34b 15b 13b 2.58h 234 a
Rhizobacterin 11.98a 920a 0.32¢ 0.32c 1.7 a 14 a 260a 2372
Interactions:
N-lvels| Biofertilizers
30 kg antrgl 09.47 f 7.62 de 0.37a 0.36a 1.3d 1.1e 2.381 2.09c
N/fed NIll:Oblen . 10.76 e 8.51 be 0.34 c 0.36a 1.3d 1.3 cd 2.47 k 225b
Rhizobacterin 09.20 f 742 ¢ 0.33d 0.3 ¢ 1.5¢ 1.3 cd 249 2.27b
60 kg Cpntrql 11.97abc [ 8.81 ab 0.35b 0.35b 1.6 be ile 2.63d 240 a
N/fed Nitrobien 12.00abc ] 9.30 ab 0.34¢ 0.34c¢ 1.7b 1.3 bc 269b 2422
Rhizobacterin 11.15 de 7.85 cde 032e 0.32e 2.0a 15a 270 a 241a
90 i(g Cpnqul 12.04 abc | 9.01 ab 034c 0.35b 1.3d 13c¢ 256 2.39a
N/fed Nitrobien 12.62 a 9.53a 0.32¢ 0.33d 1.5bc 14b 2.57h 2403
Rhizobacterin 11.51 cd 8.46 bed 0.31f 032e 1.7b 14b 2.58 g 241a
120 Control 11.80bcd { 9.01 ab 0.34¢ 0.Mc 1.3d 1.2 de 2611 240 a
kg Nirobien 12.55 ab 9.47 a 032e 032e 15¢ 1.2 de 262¢ 233ab
| N/fed | Rhizobacterin 11.42 cd 8.67 abc 032e 031 f 1.5 bc 1.5a 264c 240 a

Means followed by the same letters within each column do not differ significantly according to Duncan’s Multiple Range Test at the 5% level.
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Increasing the supplied N-level from 30 to 80 or 120 kg Nifed significantly
increased total yield, bulb weight and diameter and clove weight in both
seasons. Yield increases may be due to the increases in pilant growth
characteristics (Tables 2 a & b), i.e, plant height, number of leaves and shoot
dry weight which increase photosynthesis rate and this in turn increased the
total yield and its components. The cbtained results are in harmony with
those reported by (Pal and Pandey, 1986., Setty ef al., 1989; Abd El-Hamid
et al., 1991 and 1996; Silva et al., 2000 and Nadiu et al., 2000). On the other
hand, yield of pea and its components were increased with increasing N-level
up to 60 kg N/fed then reduced with increased N-level above this level. This
result is in agreement with those of (Amer, 1998; Hanefy ef al., 1999; Shokr,
2000 and Uddin et a/l., 2000).

2.2- Effect of biofertilizers:

In Tables (3 a and b), data show that inoculation of garlic cioves or pea
seeds with bicfertilizer (rhizobacterin) exerted significant increases in the total
yield and its components of garlic and pea as compared with untreated
ones. However, the number of seeds/pod of pea was not significantly
influenced by inoculation with biofertitizers in both seasons. Such results may
suggest that beneficial effects of biofertilizer (rhizobacterin) on total yield and
its components of garlic or pea might be due to one or more from following
mechanisms: N-fixation, production of plant growth promoting substances or
organic acids, enhancing nutrient uptake or protection against plant
pathogens (EL-Haddad et al., 1993). The obtained resuits were confirmed by
(Mahendran and Kumar, 1998; Gomez and Munoz, 1998 and Ali et al., 2001)
on garlic and (Hanafy et al., 1999 and Abdalla et al., 2000 a & b) on pea.

2.3- Effect of interaction between nitrogen levels and biofertilizers:

Data illustrated in Tables (3 a and b) show that the interaction between
N-levels and biofertilizers had more superior effect than single ones, this is
true for both seasons. Total yield of garlic, bulb weight, bulb diameter and
average clove weight were increased significantly with combined of 90 or 120
kg N/fed and biofertilizer rhizobacterin in both seasons.

It is notable that garlic plants fertilized with 90 kg N/fed in the presence
of rhizobacterin achieved abundant yield which was nearly similar to that
produced by using 120 kg N/fed with rhizobacterin or superior on the later
level without biofertilizers. Therefore, 90 kg N with inoculation by
rhizobacterin is considered superior treatment and sufficient for supplying the
garlic plants with their nitrogen needs. These resuits may be due to beneficial
effect of both nitrogen and rhizabacterin on plant growth (Tables 2 a and b).
Similar results were obtained by Gouda (2002) and Mohamad (2003). On the
other hand, pod green vield of pea was significantly affected by the
interaction in the first season only. But, pea yield components were not
affected in both seasons, Generally, the high records in this respect were
produced at plants fed 60 kg N/fed combined with rhizobacterin in both
secasons. These results are in accordance with those reported by Vimala and
Natarajan (1999 and 2000) on pea and Safia (2002) on broad been.
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Table (3 a): Total vield and its components of garlic and pea as affected by nitrogen levels, biofertilizers and

their interactions during 2002/2003 and 2003/2004 seasons.

Garlic Pea Net incom
Characters Total yield od green yield
ton !ge % Bulb weight {gm) | P (3) ook d‘; Pod wt. {gm} (L.E)
Treatments 002/2003)| 003/2004| 002/20031 003/2004|2002/2003 2003/2004,2002/200312003/2004{2002/2003{2003/200
N- levels
30 kg Nffed 5041c |4509¢ |529b |474c 1.709¢ |1408a |85a 9.1a 4313b  [3223b
60 kg Nifed 5777b |5204b (60.7a 54.3b 2696a (1901 a 9.1a 89a 6476 a 4539 a
90 kg N/fed 6.376a |5570a |661a 59.0 a 2206b (1875a |86a 88a 6535 a 4913 a
120 kg Nffed 6.307a (5689a [66.2a 59.7 a 2122b [|1.742a [8.3a 9.0a 6052 a 4783 a
Biofertilizers
Control 5695b {4.906b |598a 51.5¢ 2077b |1683a |B85a 86a 5647 b 4003 b
Nitrobien 5892 ab |5.307a {61.9a 55.5b 2.212ab |1675a |84a 89a 5665 b 4239 ab
Rhizobacterin 6039a |5515a |628a 58.3a 2.328a |1.836a 8.9a 93a 6221 a 4852 a
Interactions:
N-evels | Biofertilizers
30 kg Control 48209 [4178e |51.7f% 439 f 1619h [1.258d 8.5abcd |8.8ab 4149 ¢ 2795 ¢f
Nffed Nitrobien 5.015fg |4.590d |527f 482 e 1.724 gh {1.388¢cd |8.0cd 9.0 ab 4189 de | 3095 ef
Rhizobacteri |5.187f |4.759d [5456ef |500e 1.785q |1.578bcd 9.1 ab 96a 4601 d 3780 de
60 kg C_ontrol 5657e (4686d |50.4de |492e 2440c¢ 11950ab |[93a 8.7 ab 6069 bc | 4089 cd
N/fed Nitrobien 5759de [5.306¢c |[60.5cd |54.7d 2.724b [1.645bcd|9.0 ab 8.8 ab 6373 b 4124 cd
Rhizobacteri |5.917d |5619ab [62.1bcd (59.0b 2924a [2108a 9.1 ab 91ab 6985 a 5404 a
90 kg antrol 6.203 bc [5.263¢c |[651abc |553cd [2.191ef [1.883abc|8.5abcd {82b 6348 b 4531 bed
Nffed N:tfobien 6.368 ab 15670 ab |66 9ab |59.5ab |2.267 de |1.868 abc|8.5 abcd {8.7 ab 6326 b 5047 ab
Rhizobacteri |6.558a |5.778ab [66.2ab [521a 2429c¢cd |1.873abc|88abc |94 a 6933 a 5163 ab
120 Control 5999 cd |[5498¢c |[63.0bcd |57.7bc |2.057f 1.640abc {7.8d 8.8 ab 6095 bc | 4597
kg Nitrobien = |6.425ab |5.663ab {67.5a 585ab [2.134 ef |1.800 abc|8.2bcd 9.1 ab 5699 ¢ 4680 abc
Nifed [Rhizobacteri [6.495a [5.904a [682a 62.0a 2175ef [1.785abc|8.8abc |9.2 ab 6363 b 5062 ab
Means followed by the same letters within each column do not differ significantly according to Duncan's Muitiple Range Test at the 5%

level.
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Yable {3 b): Yield components of garlic and pea as affected by nitrogen levels,
interactions during 2002/2003 and 2003/2004 seasons.

biofertilizers and their

Garlic Pea ]
Characters Bulb diameter No. of Clove weight Pod length No. of seeds/pod
{cm) clovesibulb {(gam}
 Treatments 002/2003|003/2004(002/2003003/2004(002/2003 {003/200412002/2003(2003/2004{2002/2003{2003/2004
N- levels
30 kg Nffed 44b 430 18.8 a 181a [25b 24b 116a 11.0a 91a 79a
60 kg Nifed 52a 48ab {178ab [17.0a |3.1a 29a 123a 11.1a 94a  |79a
90 kg NHed 5.4 a 51ab [174b 172a _[34a d1a 119a 109a 91a 7748
120 kg NAed 56a 54a 16.7b_ {17.3a |36a 3.1a 11.8a 10.8a 9.1a 78a
Biofertilizers
Control 48b 4.4b 182 a 178 a 30a 26b 11.7 a 10.7 a 8.0a 78a
Nitrobien 50b 47b 156 a 17.5a 32a 2.9 ab 11.9a 109a 93a 7.7a
Rhizobacterin 57a 56a 17.2 a 16.9a 3.3a 31a 120a 11.2a 91a 82a
Interactions:
N-levels | Biofertilizers
10 K Control 3.9f 391 19.3a 18.7 a 24f 22q 114a 11.0a 88a 80a
N”eg Nitrobien 44ef  |a2ef _|187ab [183ab [25f |24fq |116a [108a [92a 76a
Rhizobacterin |5.0cde |5.0bcd [18.3abc |17.3ab (2.7 ef 26def [11.7a 11.3a 94a 81a
’a] K Control 49de |4.4def |18.3abc [17.3ab 129de |26 ef 12.1a 10.8 a 91a 7.6a |
f 3 Nitrobien 49de [4.7cde |17.7abc (170ab |32cd 29 bcde |125a 111a 93a 8.0a
Nife Rhizobacierin 157 abc_1558b _|17.3abc |167b |33bcd |32ab |12.2a |i13a |9.6a  |81a
90 k Control 60cde |46cde [183abc |17.7ab |3.3bcd |2B8cde [116a 104 a 8.8a 717a
9 Nitrobien 53 cd 48cde [17.3abc [17.3ab [34bc 31abc |119a 109a 89a 7.7a
Nifed Rhizobacterin_|6.0ab 1602 16.7bc [|16.7b [36ab [(33a 12.2a 114 a 95a 78a
120 kg Control 5.2 cd 48cde [17.0bc [177ab |33 bc 29bcd 1116a 106 a 90a 78a
Nffed Nitrobien 54bcd [52bhc 16.7bc {17.3ab [3.6ab 31abc_[117a 10.7 a 9.1a 76a
Rhizobacterin 6.2 a 6.1a 16.3 ¢ 17.0ab [39a 33a 12.1a 111a 92a 8.1a

Means followed by the same letters within each column do not differ significantly according to Duncan's Multiple Range Test at the 5% level.
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3- Mean of net income per feddan:
3.1- Effect of nitrogen levels:

Data presented in Table (3 a) show that the mean of net income was
increased with increasing nitrogen level up to 80 kg N/fed in both seasons.
3.2- Effect of biofertilizers:

The results in Table (3 a) showed that there was a significant increase
in the main of net income with inoculate by biofertilizers compared with
control treatment (uninoculate) in both seasons. The highest record was
obtained by rhizobacterin inoculums.

3.3- Effect of interaction between nitrogen levels and biofertilizers:

Data in Table (3 a) showed that the mean of net income was
significantly affected by the interaction. The highest net incomeffed was
obtained from the application of 60 or 90 kg Nffed combined with
rhizobacterin biofertilizers.

4- Chemical analysis:
4.1- Effect of nitrogen levels:

Data in Table (4) indicate that increasing the applied nitrogen level
from 30 to 120 kg N/fed significantly increased N, P and K concentrations in
garlic foliage. Values of TSS and volatile oifs in garlic cloves were increased.
These results are in agreement with those of (Hilman and Noordiyati, 1988,
Bertoni et al., 1988, Verma et al., 1996; El-Moursi, 1999 and Naruka, 2002)
who found that values of N, P, K, TSS and volatile cils in cloves were
increased by increasing of nitrogen levels.

On the other hand, data in Table {5) show that the concentrations of P
and K in pea leaves were significantly increased with increasing nitrogen
level up to 60 kg Nfed in both seasgns. The concentration of N was
increased with increasing N-level up to 90 or 120 kg N/fed in the second
season.

4.2- Effect of biofertilizers:

Concerning to the effect of biofertilizers application on chemical constituents
in garlic and pea foliage and garlic cloves, data in Tables (4 and 5) show that
N, P and K concentrations in garlic and pea foliage and TSS and volatile oils
in garlic cloves were increased significantly with application of biofertilizers.
Concentration of N in the first season and K in the second season in garlic
foliage were not affected. These results concerted with those of (Ali et al.,
2001; Gouda, 2002 and Mohamad, 2003) on garlic and {Hanafy et af, 1999
and Abdalla et al., 2000 a & b) on pea.

4.3- Effect of interaction between nitrogen levels and biofertilizers:

Data in Table (4) show that N-levels with biofertilizers interaction had
significant influences on N, P, and K concentrations in garlic or pea foliage
and TSS and volatile oils in garlic cloves. Garlic plants treated with 90 or 120
kg N/fed and inocuiated with rhizobacterin gave the highest values of N, P
and K in foliage and 7SS and volatile oils in cloves, Similar results were
found by Gouda (2000) and Mochammed (2003). Whereas, the highest values
of N, P and K in pea leaves were obtained from plants received 60 kg Nifed
combined with biofertilizer rhizobacterin in both seasons.
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Table (4): Chemical constituents in foliage and cloves of garlic as affected by nitrogen leveis, biofertilizers and

their interactions during 2002/2003 and 2003/2004 seasons.

Garlic foliage Garlic cloves
Characters - . __
N % P % 3 K % TSS % Volatile oils
Treatments 2002/2003 2003!2004&00212003 2003/2004, 2002!200§| 2003/2004|2002/2003(2003/2004{2002/2003(2003/2004
N- levels .
30 kg Nffed 2284d 2.37¢c 0.55¢ 0.55d 2.20d 217 b 440 ¢ 437 b 0.32d 0.33d
60 kg Nifed 2.45¢c 256D 063 b 063 ¢ 232¢ 234a 549 b 5.67 a 0.35¢ 0.39¢
90 kg Nied 265b 264ab (063D 0.67b 2.38b 240 a 590ab |5.89a 0.38 b 041b
120 kg Nffed 274 a 272 a_ |066a 068a 242a 244 a 6.22a 6.02a 0.39a 042a
Biofertilizers
Control 2.38¢ 2.49b 056 a 059c  1223c 2.30a 517 b 5.14b 0.33¢ 0.36¢
Nitrobien 2.55b 2550 0.62a 063 b 232b 232a 547ab |553ab_[0.36Db 0.40 b
Rhizobacterin 267a 267a 0.68 a 0.67 a 243 a 2.39a 587 a 579a 0.38 a 041a
Interactions:
N-evels | Biofertilizers
30 kg Contro! 2.14 I 228¢ 0.53d 0.52 k 2131 2171 4.30f 4.10f 0.29 032k
Nifed Nitrobien 2.34 2.3e 055cd |0.53] 217k 215§ 430f 4.30 ef 0.33h 034j
Rhizobacteri [2.37 i 2.49d 0.57 bcd (0.58h 2.30g 2.18f 460 f 470e 0.33h 0.34§
60 kg Control 2.48 k 2.56 d 057cd |0.62] 2.23§ 2.30e 520e 5.30d 0.33 h 0.37h
Nifed Nitrobien 2.67h 2.61cd 0.64ab [067f1 2.33¢ 233de |550de |580abcd|035g 1041f
Rhizobacleri {2.81 § 276 bc {068 a 0.71d 2.384d 2.38bede (580 cd {590 abc (0.38 d 042 e
90 k Control 227¢g 249cd |062bed 10.57 g 2.28i 2.35cde 1540de |547cd 1036 f 0.37h
foeg Nitrobien 246d 256 ¢ 0.67 abc |0.64 e 237e 2.39bcde {590 bed |5.90abc |0.37 e 0.42d
Rhizobacteri 12.62 b 263a 061a 068 b 248 b 245ab [(6.40ab [630a 0.40b 0.44 a
120 kg Control 263e 263bc |064a 0.64f 2.20h 2.39bcd |580cd |570bcd |0.37e 0.38¢g
N/fed Nitrobien 271 ¢ 272ab |0.69abc |0.69¢c 241¢ 243 abc |620abc |610ab (0.39c 0.43c
Rhizobacteri {2.89 a 281a 0.72a 0.72a 2.56 a 250a 6.67 a 6.27 a 0.42 a 044 b

Means followed by the same letters within each column do not differ significantly according to Duncan’s Multiple Range Test at the 5%

level.
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Table (§): Chemical constituents in foliage of pea as affected by nitrogen levels,
biofertilizers and their interactions during 2002/2003 and 2003/2004

seasons.
Characters Pea foliage
N% P% | K%
Treatments 002/2003]003/2004]002/2003]003/2004[002/2003[003/2004
N- levels
30 kg Nffed 316d | 284 ¢ | 0.28d | 026d | 206¢ | 2.10d
60 kg N/fed 358a | 3.19b | 032a | 030a | 223a | 221a
90 kg Nifed 341¢c | 321a | 0.30¢c | 0.27¢c | 223b | 220b
120 kg Nifed 343b | 320a | 0.32b | 0.28b | 221b | 2.11cC
Biofertilizers
Control 337c | 307c | 029¢ | 0.26¢ | 214c | 2.14c¢
Nitrobien 339b | 311b [ 031b | 027b | 217b | 216D
Rhizobacterin 343a | 315a | 0.32a | 0.29a | 223a | 2.17a
Interactions:
N-levels| Biofertilizers]
30 kg Cpntrc?l 3.141 279k O.Z?j 0.25h 2.02]: 2.09 k
Nffed Nitrobien 316k | 2.84j 0.29i 0.26f | 2.06i 2.10i
Rhizobacterin| 3.19j 2.90i 0.30fg [ 0.28d 211 h 2119
60 kg Control 352c | 311h |1030gh| 028¢c | 213g | 2.20d
N/fed Nitrobien 355b | 3.20d | 0.32hec | 0.30D 220f | 221b
Rhizobacterin| 3.65a | 3.25a | 0.35a | 031a | 236a | 223a
90 kg Control 341g 319f | 0.30h | 0269 2.21d 219e
N/fed Nitrobien 3.39i 3.20d 0.30f | 0.26ef | 2.23¢ | 2.20d
Rhizobacterin| 342f | 3.22¢ | 032a | 0.29¢c | 225b | 221¢
120 kg Contrql 340h | 319g | 031e | 026e | 220f | 2099
Nffed Nitrobien 345e | 3.20e | 032¢c | 028d | 220e 2.11h
Rhizobacterin| 346d | 3.23h | 0.32b | 028c | 2214 214§

Means followed by the same letters within each column do not differ significantly
according to Duncan's Multiple Range Test at the 5% level.

These results coincide with Vimala and Natarajan (1999 and 2000) on
pea and Safia (2002) on broad been.

Finally, it may be concluded that garlic and pea plants intercropped
fertilized by 90 kg N/fed was specific in combination with garlic cloves or pea
seeds inoculated by biofertilizer rhizobacterin were the most supperior
treatments for enhancing the garlic or pea plant growth, yield and its
components, as well as bulb or pod quality. Thus, the inoculation of
rhizobacterin with 90 kg Nifed was sufficient to produce the good quantity and
quality of garlic and pea, in addition, reducing the need for chemical N-
fertilizer by about 25%, could lead to reduce costs and environmental
pollution. Therefore, this treatment could be recommended under similar
conditions to this work.

2195



Ei-Morsy A. H. A. and Shokr, M. M. B

REFERENCES

A.O.A.C. (1970). Official methods of analysis agricultural chemists, 11” ed.
Published by the A.O.A.C., P.O. Boxi : 504 Washington.

Abd-Alla, LM.; F.A. Abou Sedera; E.H. Abou El-Salehein and N.T. Mansour
(2000). Physiological studies on pea. A. Effect of plant density and
fertilization on growth, chemical composition and yield of pea (Pisum
sativum L.). J. Product.& Dev.,5(1); 13-35.

Abd-Alla, LM.; F.A. Abou Sedera; E.H. Abou El-Salehein and N.T. Mansour
(2000). Physiological studies on pea. B. Effect of Rhizobium,
Mycorrhyzea inoculation, nitrogen and phosphorus fertilizers on pea
(Pisum sativum L.) yield. J. Product. & Dev., 5(1): 37-56.

Abdel-Hameid, AM.; M.Z. Abdel-Hak and A.Z. Osman (1991). Effect of plant
density and nitrogen leve! on growth and yield of garlic plant. Egypt. J.
Appl. Sci., 6 (1): 69-81,

Abdel-Hameid, A.M.; A.Z Osman; S.A. Ismail and F.M. Ahmed (1996). Effect
of nitrogen sources with different levels on garlic plants (Affium
sativumL.). J. Agric. Sci. Mansoura Univ. 21 (1) : 423-429.

Ali, AH. ; M.M. Abdel-Mouty and A.M. Shaheen (2001). Effect of bio-nitrogen,
organic and inorganic fertilizers on the productivity of garlic (Affium
sativum L.). Egypt. J. Appl. Sci., 16(3): 173-188.

Amer A H. 1998. Growth aftributes; chemical composition and yield of pea
(Pisum sativum L.) as affected by plant density and nitrogen levels.
Zagazig J. Agric.Res. 25(6): 1125-1143.

Bertoni, G.; P. Morard and L. Espagnacq {1988). Changes in the absorption
of mineral elements in garlic (Aflium sativum L.). agrochemica., 32 (5-
6): 518-530.

Bouton, JH. ; S.L. Albrecht and DA. Zuberer (1985). Screening and
selection of plants for root associated bacteria nitrogen fixation . Field
crop Res., 11 (2): 131-140 .

Brown,T.D. and O. Lilleland (1946). Rapid determination of potassium and
sodium in plant materials and soil extracts by flame photometry. Proc.
Amer. Soc. Hort. Sci., 48: 301-304.

Cacciari, D.L. ; T. Pietrosanti and W. Peitrosanti (1989). Phytohormone-Like
substances produced by single and mixed diazotrophic cultures of
Azospirillum and Arthrobacter . Plant and Sail, 115 : 151-153 .

Duncan, D.B. (1955). Muttiple range and multiple F test. Biometrics.,11: 1-42.

El-Haddad, M.E. Y.Z. Ishac and M.1. Mostafa (1993). The role of biofert-
ilizers n reducing agricultural costs, decreasing environmental
poliution and raising crop yield. Arab Univ. J. Agri. Sci, Ain Shams
Univ. 1 (1). 147-185, Egypt.

El-Moursi, A H.A. (1999). Effect of some intercropping systems and nitragen
levels on growth, yield and its components in garlic (Affium sativum L.).
Ph. D. Thesis, Fac. Agric. Mansoura Univ., Egypt.

Gardener, F.D.; R.B. Pearce and R.L. Mitchell (1985). Physiology of crop
plants. The lowa State Univ. Press, Amer. PP. 327,

2196



J. Agric. Sci. Mansoura Univ., 30 (4), April, 2005

Gomez, R. and HA. Munoz (1998). Biofertilization of garlic (Affium
sativum L.) Tropicales, 19 (2): 9-13. (C.F. CAB-Abst. 1999).

Gouda, AE.A\ (2002). Study of bio and chemical fertilization on garlic
{(Allium sativum L.). M. Sc.Thesis, Faculity of Agric. Mansoura Univ.
Egypt.

Guenther, E, (1961). "The Essential Qils” 4" Ed. Vol. 1 D., van Nostrand Co.
Inc., New York.

Hanafy, A H.; AM. Farrag; M.R. Nesiem and M.K. Khalil (1999). Effect of
Rhizobium inoculation, nitrogen fertilization and boron on growth, yield
and chemical composition of peas. Recent Tech. In Agric. Proceedings
of the 1 st. Congress, Cairo Univ., Fac. of Agric., 27-29 November,
Vol. 1: 202-218.

Hesse,P.R. (1871) A text book of soil chemical analysis. John-Murray
{Puplish), London, Great Britain.

Hitman, Y. and Noordiyati (1988). Equilibrium N, P and K fertilization trial on
garlic in a field. Bul. Pen, Hort., 16 (1): 48-53 (C.F. Soils and Fert, 53-
6598, 1990).

JohnM.K. (1970).Colorimetric determination of phosphorus in soil and plant
material with ascorbic acid. Scil Sci., 109 : 214-220.

Mahendran, P.P. and N. Kumar (1996). A note on the effect of biofertilizers in
garlic (Allium sativum L.}, South Indian Hort. 44 (5&6): 170-171.

Mohamed, M.ALA. (2003). Effect of biofertilizers and nitrogen levels on the
productivity and quality of chinese garlic (aflium sativum 1) under sandy
soil conditions. Ph. D. Thesis, Faculity of Agric. Suez Canal University.
Egypt.

Nadiu, A. K.;Tiwari, J. P..Dwivedi, S. K. and S. K. Saxena (2000). Effect of
various leveis of N, P, K on physiclogical growth determinants of
productivity in garlic (Alfium sativum L.). Vegetable Science, 27(2): 165-
167.

Naruka, |. 5.{2002). interactive effect of nitrogen and row spacing on the
composition of garlic {Allium sativum L.) bulb. Agriculturat Science
-Digest, 22 (2): 83-86. . _

Pal. RK. and D. Pandey (1986). Effect of different levels of nitrogen,
phosphorus and potassium on the growth and yield of garlic. India
Progressive Hort., 18 (3-4): 2566-259 (C.F. Hort. Abst,, 59:224, 1989).

Pregl, E. (1945). Quantitative organic micro-analysis 42 Ed. J. Chundril.
London.

Reynders, L. and K. Viassak (1982). Use of Azospirillum brasilense as

- Diofertilizer in wheat cropping. Plant and Soil, 66, 217-229.

Safia, M. Adam (2002). Growth and productivity of Vicia faba plant as
. influenced Bio- and Chemical nitrogen fertilizers. Egypt, J. Hort. 29 {1):
83-98. '

Setty, B.S.; G.S. Sulikeri and N.C. Hulamani {(1989). Effect of N,P and K on
growth and vield of garlic (Allium sativum L). india Karmmataka J. of
Agric. Sci., 2 (3): 160-164 (C.F. Hort. Abst., 61:9951, 1891).

2197



El-Morsy A. H. A. and Shokr, M. M. B

Shokr, M.M.B. (2000). Rsponse of some cultivars of pea (pisum sativum 1) to
planting date and NPK fertilization. Ph. D. Thesis, Faculity of Agric.
Mansoura University, Egypt .

Silva, E. C. da;Machado, A. da S.:Souza, R. J. and J. F. T.Calderon (2000}
Effect of rates of potassium {potassium chloride) and nitrogen
{ammonium sulphate) in garlic originated from tissue culture. Cienciae
Agrotecnologia, 24 (4): 917-923

Snedecor, W.G. and G.W. Cochram (1980). Statical Methods applied to
experiments in Agriculture and biology . 17% Ed. Lowa State Univ.
Press, Ame. Lowa. USA,, P. 50.

Tien, T.M. ; M.H. Gaskins and D.H. Hubble {1979). Plant growth substances
produced by Azospirilium brasilense and their effect on the growth of
plants. Appl. Environ. Micrebiol., 37 : 1016-1024 .

Uddin, M.i;; Karim, A.J.; Main, M.A K. and K. Egashira (2000). Effect of row
space and biofertilizer nitrogen leve! on the yield and quality of short
duration garden pea grown on a clay terrace soil of Bangladesh. J. Fac.
of Agric., Kyshu Univ., 45 (2). 601-610.

Verma, D.P; B.R. Sharma, AP.S. Chadha, HK. Bajpai and U.P.S.
Bhadauria (1996). Response of garlic (Allium sativum L.} to nitrogen,
phosphorus and potassium levels. Plant — Sciences., 9 (2): 37-41.

Vimala, B. and S. Natarajan (1999). Studies on effect of N, P and
biofertilizers on growth, flowering and yield of pea (Pisum safivum L.
spp. hortense). South Indian Horticulture, 47 (1/6): 61-64,

Vimala, B. and S. Natarajan (2000). Effect of nitrogen, phosphorus and
bicfertilizers on pod characters, yield and quality in pea (Pisum
sativum L. spp. hortense). South Indian Horticulture, 48 (1/6): 60-63.

Wange, S.8. (1998). Use of biofertilizers and inorganic nitrogen in garlic.
Recent Hort., 4: 143-144,

Wilde,S.A.; R.B. Corey;, J.G. Lyer and G.K. Voigt (1985). Soil and plant
analysis. 3 rd ed. Oxford IBH. Publishing Co., New Delhi, pp. 8-100.

Yagodin, B.A. (1984). Agricultural Chemistry. 1st Ed., Mir Publishers,
Moscow, USSR. :

2198



J. Agric. Sci. Mansoura Univ., 30 (4), April, 2005

Al g ot Aaalil] o Ayl Cluadally Cig ¥l Sl s gy 80
Cradaanall

Jﬁ‘s_’dg.\mlw_’wﬂuhwh:ﬂld.&‘

(a8l Al Sigand 8 5a o0 Ol Qigant Mg L. pudaddt G gan pedd

(2 e ia) Ay ((£r m e DL a8 Jgeana Jo Sllia ol jad 2i3a
il ) g Pha i yaiall e il s G Aals jad Ao e A (pleadd)
EWRRCIP [NUVHEORCE T NVRUICAR. IOW1 B L TR T DS 7 A PR P PR A B {
gl Claedall jany (5 G mli e 5 13 ke Leia S 0 5 paS 1Yy dee T o T
i Sy o peanal S a5t Kay Jgoanally Al pai e (03 58Sy o0 oy A ¢ J S}
Ol aall ey By ot e gl g Al §os a8 G 8 slesl Sl gl L
—i gk bedd Lo Jaaiall il Gapadi ey ol ) S B0 8 5aad 4§ e Al adad B

Sl Sy Nl aal Y 8 I T e Sy Y Sledd) (5 s 53 ) s
o A sina BN Sy o Gl Ul Gl Ry J peanall g 5 puiaddt gl Cliea JBhaa b dalins
Uayf o geaill 220 g il Jiad Citad (5 g0y Opame sl IS 3 3501 20 e Cilulidl S
Ot Al jall Sy fiesall G Agine OS5 o) 030 O AdaaSlally pany il SO e sdll B
sall Sliea Sy Al dga ey Ay il Cliall adaes 8 {085 228 VY0 5 40 ) Gy Y
s aaS Ve BT e Dp Y (g piaa B3 s AT S g J geanall 1Ky Aol il g puadl)
O S 1 e iy Y1 5 siue B (gt Ay jaall Ul S aaled ol

o Ae o0 OB {00 e g ) Rl Slaaialls Ay o 2 5 B il (o
AL Sy el b ool 5 gal el ooy A Slo gl 904 e 0L 5 e
syl 5 G g5l D8 F 85 Y 3 LS Aladl Gl gy e fiay M pecandd
G ddeall 9 gad e o gl o gead g gine 335 0385 Ll y o Fg e US A a gl
LI \;ILL\E&J}M JJGJL.:’_IL:\:L‘I'I tuﬁ_)'l L_u.\.u.n A [..'Ag'l -LjJ):‘:‘S-“ ’dﬁl—l—ﬂ._i“’L‘lJ‘jAEJL_IH| L."_l);l)n)
g gina ol piaddl gl Jgemane g Sl Slall 55 Sal 50 ZalS Ly D pall e ge IS
oy SN Al aa e b JyY1 o palt

(OS50 Ons ) & gd Slpadall g Sag 571 e Ailiadd Dy ell gy ke il
dgay A D W e Jadills Lo Jeaatiall a@l JS 208 aily 588 cWla 4 Gidaa d
s iy A el Cleasd Jasiud ey Aadll EB e Juadl Gle Hheoy 4 pall Sluadd)
5N e Jpeane 0 I 0y S5 sl sl a5h g 8 JA0 a8 1 daadd
Gyad cedall sgay B 0 S Y aaill dile (Laatall A e Ly adliie SIS
s a0 aaf Ve daanld ol i s sl L ey sl asd Ok oY e g
B ek Ay Al Jpeans oz Jeb o Jpeand (A op S5, et el
St AL oy aal e elis e DS Sl G pemnall BS Ge Jadh s S
Ly Lagi G0 05 by 05 3 5 gl anadalh e o ll i/

wosthall sl el b g 5 8L 5 N plle daddul o JAI S cpilile e Ly
paisd (Se Ay ¢ 4 pasal Jsad g0 Y0 Jiier asl Jpeesed S90V dadd) e
pendy p gl daalil a )b Alaleall 0da Hadiuds e gl Sa SN Al Zagly ALY (S
_il.c lans alagh 3..:.!_)_5 ?L.“Ai Sl daball Bam g e Jaal JSL-A 3::\.3_} du:‘:-sj cJL.ag‘\j'l Bign
e

2199





