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ABSTRACT

Two field experiments were conducted at the Sakha Agricultural Research
Station in seasons 2002 and 2003 to study the rcle of inoculation with a mixture
contains Rhizobium leguminosarum biovar viceae + Bacillus megatherium (for faba
bean) and Azotobacter spp. + B. megatherium {for wheat) as well as addition of
farmyard manure; FYM (5.0 tons/fed) at different levels of nitrogen (150, 40 0 and
70 kg Nffed) on some vyield and chemical componenis and some seeds
technological characteristics under intercropping sercumistances.

Results show that intercropping system decreased straw and seed yield of
both crops and achieved lower values in comparison with their corresponding
controls (pure stands): Since, in the intercropping system, the plots are cultivated
with a mixture of two plant crops by a ratio of 50:50%. As a general, inoculation in
combination with the two N-fertilizer levels (15 and 4C kg N/fed.) relatively increased
straw seed yields of both crops as compared with uninoculated control. The increase
were mostly significant. On the other hand, inoculation, intercropping and/or addition
of farmyard manure increased nodules dry weight (g/3 plants) of faba bean. There
were no significant effects between the different treatments and control for
germination %, seed moisture %, radical and shoot lengths of either wheat grains or
faba bean seeds. Weight of 100 seeds of both wheat and faba bean were
significantly increased, Also, microbial inoculation in the intercropping system led to
an increase in volume and density of wheat grains and faba bean seeds. The
results of some ftreatments were significant. Also, microbial inoculation and
intercropping significantly increased crude protein of wheat grains, while faba bean
seeds showed inconsistent pattern. Regarding percentage of ether extract
constituents (E.E) and ash%, there were no significant variations for either wheat
grains or faba bean seeds Althoughthere is no unique trend due to
inoculation,intereropping and FYM on total carbohydrate% of wheat grains as they
achieved less values than tradition control ,carbohydrate % of faba bean seeds Is
significantly increase .Intercropping and FYM increased land equivalent ratio (LER)
The application of FYM strengthed the positive effect of microbial inoculation.

[t could be concluded that microbial inoculation of both intercropped crops
achieved the highest net return when 40 kg N/fed. was applied (at first season) and
15 kg N/fed. and FYM (at second seasons) and their corresponding net return values
reached 1783 and 1401( L.E./fed.) respectively.

Keywords: Intercropping - Rhizobium - Azotobacter - B. megatherium - Farmyard
manure

INTRODUCTION

Sustainable agriculture seeks at least in principles to use nature as
the model for designing agricultural system. By understanding principles we
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can use them to reduce costs and increase profitability while at the same
time sustaining our land resource base.

Among the nature resources, soil is infinite, not elastic and non-
renewable asset. in Egypt, in dwindling per-capita availability of land
decreased because of population escalation and is likely to reduce further.
S0, the pressure on agricultural lands is increasing and attempts to maximize
yield under traditional agriculture on small holding may nol be enough to
ensure food security (FAQ, 1997).

Scientific management of these invaluable resources has assumed a
greater significance over time. One of these approaches is cropping intensity
which take several forms such as intercropping.

intercropping offers farmers the opportunity to engage nature's
principle of diversity of their farms. Farmers have generally regarded
intercropping as a technique that reduces risks in crop production, if one
member of intercrop fails, the other survives and compensates in yield to
some extent allowing the farmers an acceptabie harvest. intercropping of
legume with non-legume was found to be attractive and can be more
productive than growing pure stands. In this respect Abbas ef al. (1999)
reported that intercropping of elephant grass on leucaena plant increased
yield of elephant grass. Also, Cowell ef al. {1989) found that intercropping
increased land equivaiency.

Due to the over use of agricultural lands, the soll fertility is
diminished gradually. Application of organic wastes and biofertilizer are
considered the main sources to meet the nutrient requirements of crops.
Furthermore, knowing the deleterious effects of using only the chemical
fertilizer, use the microorganisms which can either fix atmospheric nitrogen
or solubilize phosphates or stimulate of growth premoling substances will be
environmentally benign approach for nutrient management and ecosystem
function {Dobereiner and Pedrosa, 1987; Alagawadi and Gaur, 1988; Dashti
et al., 1997; Nour Ei-Dein, 1997 and Zein ef al., 2000).

The present work was carried out to deal with major aspects, the
first, intercropping system of wheat with faba bean (the two important
strategic crops of human feeding in Egypt). The second application of
biofertiizer using Rhizobium, Azotobacter and B. megatherium in combination
with different levels of N-fertilization. The third, addition of organic fertilizer
in a form of farmyard manure (FYM). This study aimed to clarify the pattern
of nodulation, seed yield, yield component and seed and grain quality as well
as to find out the best combination that can achieve the maximum yield of
both wheat and faba bean crops.

MATERIALS AND METHODS

Two field experimenis were conducted in seasons 2002 and 2003 at
the Sakha Agricultural Research Station, Kafr EI-Sheikh.
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Inoculants:

The inoculants contained Rhizobium leguminosarum biovar viceae +
B. megatherium for faba bean, Azotobacter spp.+B. megatherium for wheat.
Azotobacter and Rhizobium were obtained from the Microbiology Lab., at
Sakha experimental station and the B. megatherium was kindly provided by
the Microbiology Lab. ARC, Giza. They were used as peat-based inoculants.
Microbial densities of the inoculant were 2 x 10° CFU/g of inoculum for the
rhizobia, 3.5 x 10° CFU/g for the Azotobacter spp.

Azotobacter was isolated from rhizosphere of maize plants and
cultured using Vancura and Mucura (1960) medium: Sucrose, 30.0 g;
K:HPO,, €.16 g; NaCl, 0.2 g; MgS0,-7H;0, 0.2 g; CaCos;, 2.0 g; Fe; (SC4)3,
0.005g; NaMo,, 0.005; NaBO,, 0.005g and distilled water, 1 L. The medium
was autoclaved at 121°C for 15 minutes. The obtained isolate was subjected
to morphological, cultural and biochemical characteristics according to the
method of Breed et al. (1974).

Rhizobium was cultured using yeasl mannitol medium (Somasegaran
and Hoben, 1885): Mannitol, 10.0 g; K;H POy, 0.2 g; MgSo0,-7THG;0, 0.2 g;
NaCl, 0.1 g, yeast extract, 0.5g and distilled water, 1 L. pH was adjusted to 7
and medium was autoclaved at 121°C for 15 minutes.

B. megatherium was cultured using nutrient broth medium: beaf
extract, 3 g; peptone, 10 g and distilled water ,1L.

Plant Species:

Grains of wheat {(Sakha 93) and seeds of faba bean (Giza blanka),
were kindly provided by Agronomy Research Institute, Sakha Agricultural
Research Station, Sakha.

Experimental procedure:

intercropped plots (2.0 m x 2.0 m) were sown with both wheat grains
in lines in one side of the ridge at 30 kg and faba bean seeds (25 kg/f.) on
hills of the other side of ridges at 15 cm distance. Control plots for either
wheat or faba bean were carried out by planting both ridges with either wheat
grains (60 kg/fed.) or faba bean seeds (50 kg/fed.). Distance between each
ridge was 70 cm. The sowing dates of the two seasons were 2™ of
December, 2002 and 27" of November 2003.

A factorial plot design with four replicates was applied. Every crop of
wheat and faba bean or their intercropping treatment received the following 6
treatments as follow (18 treatment):
Un-inoclated (uning) + 70 kg N/f. (traditional)
Un-inocualted {unino) + 70 kg N/f. + FYM.
Inoculated + 40 kg N/fed.
Inoculated + 40 kg N/fed. + FYM
Inoculated + 15 kg N/fed.
inoculated + 15 kg N/fed. + FYM

bW
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Fertilization:

Nitrogenous fertilizer was added as urea at 70 (kg N/fed.) for non-
inoculated treatments and 40 and 15 kg N/ffed. for inoculated ones.
Inoculated experimental plots received phosphorus as calcium
superphosphate at level of 15 kg P05 fed." But un-inoculated treatments
received 30 kg P,Os/fed. All experimental plots fertilized with the same level
of K as K;S0; (15 kg K;O/fed.). Representative soil samples were collected
before sowing tc estimate some chemical and physical characteristics of
experimental soil. Chemical and physical properties of soil as well as
farmyard manure chemical compositions were analyzed according to the
methods described by Black (1985) and tabulated in Table (1).

Plant sampling:

Plant samples were collected after 60 days from planting for
estimation of nodules dry weight (g/3 plants) and other samples were
colleced at harvest for estimation of yield components and chemical
determinations. Nodules were detached from washed roots and dried in oven
at 70°C till their weight became stable. Grains and straw yields were
assessed and calculated {0 be at 15% moisture content. Seed index (100-
seeds weight, g), volume of 100 seeds (cm3') and seeds density (g/cm3) were
also estimated.

Table (1): Some initial physicochemical characteristics of the
experimental soil and farmyard manure.
Experimental soil
EC Soluble cation meqg/L.|{ Soluble anions meg/L. SW pH | OM | Texture | CaCQ,
dsm’} [ Na | K [ Cca | Mg [CO; [HCOS] CI |$07, % | clay % %
453 [25.00[1.10[15.80/8.10[1.20| 520 [19.20]24.40/724[ 83 [1.65 578 238 |

Farmyard manure
dE.C.‘ pH r(;EC, oM N P K c CIN Fe Mn Zn Cu ’
L_(lTOJ 1: 10 keq % % % % % % ppm |
| 289 | 756|436 (3664|129 [0114[0486|21.3 | 165 | 248 | 6130 | 63.4 | 505

Seed vigor:

Germination was carried out under optimum conditions according to
international rules (1.S.T.A. 1993). Radical, shoot length and seediing dry
weight were also measured according to the procedures reported in seed
vigor testing hand book (A.C.8.A., 1991).

Chemical analysis:

Samples of faba bean seeds and grains of wheat were collected
randomizly from each treatment then ground to fine powder to pass through
2 mm seive and stored for the following chemical analysis: Crude protein
(CP); ether extract (EE); ash, crude fiber (CF) and total carbohydrate were
determined according to the procedures outiined in A.Q.A.C. (1990). Trace
elements, Mn, Zn, Fe and Cu were determined according to the method of
Black {1985) using atomic absorption spectrophotometer (Perkin-Elmer
instrument Mode! 2380 AL).
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L.and equivalent ratio (LER) calculation:
't was calculated according to Willey (19653) by the following

equation:

Y Y

LER = — s

st st
Where:
Y = seeds yield of intercropped faba bean.
Y = seeds yield of pure stand of faba bean.
Yw = seeds vield of intercroppad wheat.
Yow = seeds yield of pure stand of wheat.

Statistical analysis:

‘Analysis of variance (ANOVA) was calculated by the method
reported by Steel and Torrie (1980}, using IRRISTAT software version 3/93
(Biometric Unit). Multiple range test were used to compare means at 0.05
leve! of probability (Dyncan, 1955).

RESULTS AND DISCUSSION

Nodulation pattern of faba bean plants:

Data presented in Table {2) indicated that intercropping mostly
increased dry weight of nodules (g/3 plants). The increases at 15 kg N/fed.
were significant. It was also noted that, all inoculated treatments increased it
over control. The increases were mostly significant. The treatments of
(inoculated + 40 kg N/fed. + FYM, pure stand) and (inoculated + 15 kg N/fed.
+ FYM, intercropped) attained the highest values {(4.20 and 4.11 g/3 plants).
Many reports indicated that inoculation of legumes with rhizobia enhanced
nodulation process (Rasal and Patil, 1989; Monib ef al., 1999 and Badr El-
Dein ef a/, 2001). On the other hand, reporis on the effect of intercropping
on nodulation were contradicting, whereas Abbas ef al, 1999 found that
nodulation status of legume crop (leucaena) was not affected by
intercropping with elephant grass. But, Patra and Poi (1998} found thal when
legume (pea) was intercropped with cereals (wheat), legume crop was
poorly nodulated and less nitrogen fixation took place, and they related this
io shading effect caused by wheat.

In the present sludy, the positive response of intercropping wheat
with faba bean on faba bean nodules dry weight could be attributed to the
difference in root shape of each intercropped crops whereas wheat plants
have fibrous roots which occupate the upper surface layer of soil. but faba
bean have tap roots that extended deeply in soil, the matter which causes
less competition between both crops on nutrients and water uptake. In the
same time, shoot systems of the two crops were approximately similar and
consequently wheat plants did not shad faba bean, so that nodulation
process succeeded under these conditions. So far, nodulation was further
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strengthened by the application of FYM at the two levels of N-fertilization
and these may be altributed to the better environmental condition in plant
rhizosphere beside its role in increasing the level of supply in available form
of the nutritional elements required at trace levels both by the plant and by
the nodule system.

Table (2): Nodules dry weight (g/3 piants) of faba bean intercropped on
wheat plants as affected by microbial inoculation and/or
farmyard manure addition.

Dry weight of nodules (g/3 plants) |
Treatments Faba bean Faba bean
pure stand intercropped
Un-inoculated + 70 kg N/fed. 1.53 1.52 ?
Un-inoculated + 70 kg N/fed. + FYM 0.90 1.55 |
Inoculated + 40 kg N/fed. 2.29 3.80
Inoculated + 40 kg N/fed. + FYM 4.20 3.31
fnoculated + 15 kg N/fed. 1.56 3.55
Inoculated + 15 kg N/fed. + FYM 2,19 4.11
L.S.0. 1.82 1
N: Nitrogen FYM: Farmyard manure

Seed yield and yield components of wheat and faba bean:
1.Straw vield:

It is worthy to mention that intercropped plots was planted with wheat
and faba bean with ratio of 30: 50%, so that yield of wheat represented 50%
of the plot area and vyield of faba bean represented 50% of its pure stand
area. VWhile yield of pure stands (wheat or faba bean) represent the all area
of the plot. Therefore yield of one crop in intercropped treatments will be
lower than its corresponding control (one crop). Data of Table (3) indicated
that intercropping decreased straw yield of wheat and faba bean plants lower
than their corresponding control (pure stand of wheat or pure stand of faba
bean). For example, treatment of {uninoculated + 70 kg N/fed. pure stand of
wheat) gave 6.7 tons/fed. compared to 4.03 tons/fed. for (uninoculated + 70
kg N/fed., intercropped) in the first season. Aiso, faba bean straw yield
evaluated 2.81 and 1.32 ton/fed. due to treatment of (uninoculated + 70 kg
Nffed., faba bean) and uninoculated + 70 kg N/fed., intercropped)
respectively. Results of the second season gave a similar trend. Inoculation
and farmyard manure addition'did not give consistent influence.
2.Grains yield of wheat and seeds yield of faba bean:

Data of Table (4) represent grains yields of wheat and seeds yield of
faba bean. Intercropping decreased grains yield of wheat and seeds yield of
faba bean lower than their corresponding pure stand crop (control.), this
influence is due to the aforementioned reason. The decreases ranged from
17.1 to 47.1% for wheat, and from 17.7 to 52.3% for faba bean. While,
microbial inoculation caused increases in yield of both crops. It is noted that
this positive influence of inoculation is more obvious in case of intercropped
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treatments, this may be due to the effect of Ng-fixing and phosphate-
dissolving microorganisms presents in the used inoculum and their role in
availability of N and P through Nz-fixation and solubility of soil phosphates, in
addition, these microorganisms release growth phytohormones which make
the plant more healthy, due lo increasing the absorbing capacity of root
system. These sercumestances may decrease competition between
intercropped plants.

Table (3): Straw yields of intercropped wheat on faba bean plants as

affected by microbial inoculation and/or farmyard manure
addition (tons/fed.).

Wheat Faba bean
2002 2003 2002 2003
Treatments Inter- Inter- Inter- Inter-
e croppa 7ure rappe 2% croppe 74 roppe
Un-inoculated + 70 kg N/fed. 670 | 403 | 551 | 319 | 281 | 1.32 | 284 | 163
Un-inoculated + 70 kg N/fed. + FYM | 616 | 403 | 515 | 3.01 | 251 | 142 | 243 | 1.42
Inoculated + 40 kg N/fed. 947 | 538 | 515 | 373 | 284 | 107 | 278 | 1.5
Inoculated + 40 kg Nifed. + FYM 959 | 439 | 551 | 355 | 3556 | 160 | 234 | 1.28
Inoculated + 15 kg Nifed 011 | 568 | 532 | 319 | 296 | 1.36 | 243 | 1.36
Inoculated + 15 kg N/fed. + FYM 803 | 462 | 550 | 319 | 288 | 1.33 | 329 | 1.69
| L.8.D. 0.59 0.48 0.32 0.47

N: Nitrogen

FYM: Farmyard manure

Table (4): Grains yield and seeds yields of intercropped wheat on faba
bean plants, as affected by microbial inoculation and/or
farmyard manure addition (tons/fed.).

Treatments Wheat Faba bean
2002 2003 2002 [ 2003
Pure | inter- | Pure | Inter- | Pure | Inter- | Pure | |nter-
stand |cropped| stand |cropped| stand |cropped| stand |cropped
Un-inoculated + 70 kg Nifed. 172 | 092 | 143 | 086 | 1.02 | 049 | 006 | 052
Un-inoculated + 70 kg Nifed. + FYM [ 165 | 082 | 1449 | 094 | 089 | 068 | 08D | 0.66
Inoculated + 40 kg N/fed. 22 | 144 | 137 107 1 109 | 065 | 1.04 | 081
Inoculated + 40 kg Nifed. + FYM 23 | 106 | 140 | 116 | 101 | 069 | 0.79 | 053
inoculated + 15 kg Nifed. 218 | 133 | 168 | 089 | 1.08 | 055 | 080 | 047
Inoculated + 15 kg N/fed. + FYM 190 | 103 | 144 | 116 | 1.02 | 052 | 1.15 | 0.69
L.5.D. 0.37 025 0.1 0.7 |

N: Nitrogen

FYM: Farmyard manure
In the first season, wheat grains yield achieved 1.72 tons/fed. for

treatments of (uninoculated + 70 kg N/fed., wheat pure stand) compared to
2.20 and 2.18 tons.J/fed. for ({incc. + 40 kg Nffed., solitary wheat) and
(inoculated + 15 kg N/fed., pure sland of wheat, respectively with
percentages over un-inoculated control by 146.5 and 126.7%, respectively.
Also, intercropped treatments attained 0.92 ton/fed., for (uninoculated + 70
kg N/fed., intercropped) compared to 1.44 and 1.33 tons/ed. for (inoculated +
40 kg N/fed. + intercropped) and (inoculated + 15 kg N/fed., intercropped)
respectively, with percentages increase over their corresponding inoculated
control, representing 156.5 and 144.6% respectively. it is noted that
percentages of increases over un-inoculated control for intercropped
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treatments were higher than those of pure stand crops. This may be
attributed to the abave mentioned reasons.

Results of the second season were as similar as first gne. Farmyard
manure addition did not exhibit consistent trend, this may be due to the
relative small applied amount of it (5 tons/fed.).

The high relative response of inoculation and fertilization could be
also attributed 1o the improved uptake of soil nitrogen and improved
assimilation of the nitrogen in plants, Although the inoculated treatments
received low amounts of N-fertilizers ranged between 15-40 kg N/fed., in the
presence of absence of FYM, it exceeded uninoculated ones that received
70 kg N/fed. in the presence or absence of F.Y.M. The average increases of
the two experimental seasons of un-inoculated treatments were about 1.56,
0.92, 0.91 and 0.59 tons/fed. of grains yield of wheat, seeds yield of faba
bean, and their intercropped treatments of wheat and faba bean respectively,
compared to inoculated treatments which calculated 1.8, 1.0, 1.14 and 0.59
tons/fed. t the same order. The same trend was also observed for straw
yield. Such results indicated that inoculation with N»-fixers and phosphate
dissolvers can save at least from 30 to 55 kg N/ffed. and 15 kg P,Os/fed.

Many authors emphasised the positive effect of inoculation with
Azotobacter spp. and rhizobia on plant yield (Kundu and Sharma (1994);
Chauhan et al. {(1996) and Zein e¢ al. (2000). The positive effect of
Azotobacter and rhizobia may refers to improvement of root deveiopment,
an increase in the rate of water and mineral uptake by roots, displacement of
pathogenic fungi and bacteria, execration of phytohormones and vitamins
especially the group B as well as biological Nj-fixation {Abdalla et al., 1985
and Rodelas et al, 1998). Farmyard manure also have a positive response
on plants yield (Nour Ef-Dein, 1997).

intercropping attained positive results for yield of serial plants
whereas, Abu-Taleb ef al. (1999) indicated that intercropping of chickpea
with wheat was beneficial in transferring N;-fixed to wheat, and this achieved
through direct release of N,-fixed and indirect decomposition of both nodules
and fine roots. They also reported that the amount of transferred nitrogen
decreased with the increase of applied mineral nitrogen fertilizer.
3.Viability and seed vigor:

Viability and seed vigor data were estimated in second season only
(2003). Seed vigor parameters includes germination %, radical and shoot
length, seedling dry weight, weight of 100 grains, volume of 100 grains and
volume of grains. Data of ‘Table (5 and 6) indicated that inoculation,
intercropping and/or farmyard manure addition did not significantly influence
germination %, radical length, shoot length or seedling dry weight of wheat
and faba bean between different treatments and control. The study of Zein et
al. {2000} found that neither N-levels nor Azotobacter inoculation affected
germination %, but they found significant increase in radical and shoot
lengths due to inoculation. Also, it is noted that in case of intercropping,
weight of 100 seeds in some cases significantly increased owver solitary
wheat or faba bean. The highest values for wheat and faba bean were

8082



J. Agric. Sci. Mansoura Univ., 30 (12), December, 2005

recoraed by treatment (inoc. + 40 kg N/fed., intercropped) which attained
4.62q.

From the above mentioned data the viability and vigor parameters of
seeds, it could be concluded that inoculation and/or intercropped treatments
did not show negative effect on seed viability and vigor. Moreover, these
studied treatments induced increments in some desirable characters such as
seed index (weight of 100 seeds) and seeds density (weight of 1000
seeds/volume of them). '

Studies of the effect of microbial inoculation on weight of 100 seeds
were contradicting, whereas Omar et af {(1891) did not found significant
differences in this respeci, while Eid et al. (1986) and Hegazy et al. (1992)
using faba bean found that inoculation with Azospiriffum and rhizobia
significantly increased weight of 100 seeds. On the other hand, Nour El-Dein
et al. (2005) found that intercropping of mustard and nosturtium on fenugreek
did not reflect significant differences in weight of either 100 seeds of mustard
or nosturtium. In this work, inoculation, farmyard manure and intercropping
mostly exhibited significant increases than their corresponding controls.
4.Chemical compositions of seeds:

Data of chemical composition of seeds collected in the second
season oniy (2003). Data presented in Tabie (7 & 8) indicated that moisture
and fatty acids percentages of wheat grains and faba bean seeds mostly did
not significantly affect by the studied treatments. Also, data of crude fiber
percentage did not exhibit consistent trend and, mostly, there were no
significant variations between trealments. Similarly intercropping, inoculation
andf/or farmyard manure addition had no consistent effect on crude protein,
hut they attained positive influences when compared to the traditional control
(Tr). In general, intercropping decreased ash % of wheat grains and faba
bean seeds for example, the treatment (uninoculated + 70 kg N/fed.,
intercropped) attained 4.27% compared to 4.4%% due to treatment
(uninoculated + 70 kg N/fed., solitary faba bean), and also, {inoculated + 15
kg N/fed., intercropped) and (inoculated + 15 kg N/fed., solitary faba bean)
attained 3.92 and 4.0%, respectively. Inoculation and farmyard manure
addition did not attain clear trend in this respect. Total carbohydrates content
of wheat grains did not significantly affect by the studied treatments, but the
concentrations in faba bean seeds exhibited increases, mostly were
significant, due to inoculation; 44.44, 4266 and 49.15% for treatments
{uninoculated + 70 kg N/fed., solitary faba bean), (inoc. + 40 kg N/fed.,
solitary faba bean) and (inoc. + 15 kg N/fed., solitary faba bean),
respectively. Intercropping and farmyard manure addition had no clear
influence.

The absence of significant differences in moisture percentages of
seeds may altributed to the use of one v-riety of each crop. Also, harvest
was done in the same time for all treatments. While, the presence of
significant differences in crude protein in case of wheat grains was similar to
studies of Zein et al. {2000) on wheat crop as they found that tnoculation of
wheat with Azotobacter increased it. The effect of intercropping may be due
to the release of Np-fixed and growth hormones resulted from rhizobial
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inoculation cf faba bean (Abu-Taleb et al, 1999). But, the absence of
significant responses for inoculation on fatty acids extracted by ethyt ether
was not in accordance with that of Zein ef al. (2000} as they found that fatty
acids were increased due to Azofobacter inoculation, this contradiction may
be due to the difference in crop varietly. On the other hand, the effect of
inoculation and intercropping on decreasing ash and crude fiber percentages
may be altributed to the increase of protein percentage as well as weight and
density of seeds. While, the influence of these aforementioned treatments on
the decrease of total carbohydrales percentage in case of wheat seeds may
caused by increase of physiological performance of the plant leading to
increase of anabolism of proteins from carbohydrates through different
physiological pathways in the plant cells.

5. L.E.R. and economic evaluation:

Dala of Table {9) indicated (L.E.R and economic evaluation of both
crops. Intercropping consistently increased LER value. The highest value
{1.49) was resulted from the application of the treatment (inoculated + 40 kg
N/fed. + FM, intercropped). In addition, inoculation mostly increased it, for
example (uninoculated + 70 kg N/fed., intercropped) treatment gave LER
value {1.01) compared 1o 1.16 and 1.12 for inoculated treatments (inoculated
+ 40 kg N/fed., intercropped) and (inoculated + 15 kg N/fed., intercropped)
respectively.

Qur study covered here shed light on the technical feasibility of
growing this intercropping system in agricultural policy and evaluate their
profitability. Costs and gross returns are calculate and presented in Table {9).
Intercropping generally increased net return (L.E./fed.) especially when
compared to solitary faba bean, the highest values obtained by the
treatments of (inoculated + 40 kg N/fed., intercropped) at first season (1783
l.E./fed.) and (inoculated + 15 kg N/fed. + FM, intercropped) at second
season which gave 1401 L E /fed. Farmyard manure generally decreased net
return (L.E /fed.) in spite of its positive effect on seeds yield. The reason may
be attributed to the high cost of applied farmyard manure compared to the
resulted increase in crops yield. Furthermore, microbial inoculation had a
vital role in increasing net return (L.E./fed.) of both crops, for example the
un-inoculated treatment {uninoculated + 70 kg N/fed., intercropped) attained
775; 722 L.E./fed. at the first and second seasons, respectively compared to
1783; 1212 and 1552 and 733 L.E./fed. at the same order for the inocuiated,
treatments of (ino . + 40 kg N/fed., intercropped) and {in. + 15 kg N/fed.,
intercropped), respectively.

Finally, we could recommended the treatments inoculated + 40 kg
N/fed., intercropped) and (inoc. + 15 kg N/fed. + FYM, intercropped) for their
highest yields and net return {L.E/fed.) as well as the lowest use of chemical
fertilizers which will be safely for environment and man.
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Table (5): Viability and seed vigor of grains of wheat intercropped on faba bean plants as affected by inoculation
and/or farmyard manure addition.

Germination Radical length Shoot length Seedling dry
(%) {cm) (cm) weight (g)
Treatments Pure Inter- | Pure Inter- Pure Inter- Pure Inter-
stands | cropping | stands | cropping | stands | cropping | stands | cropping
(Jn-inoculated + 70 kg Nifed. 54.67ab | 58.0ab 13.71ab | 13.36abc | 11.86 ab 1428 a 0.067b 0.080b
Un-inoculaled + 70 kg Nffed. + FYM 43.33 be 700 a 1317ad | 1441a 877b 14.62 a 0.097b 0.080 b
Inoculated + 40 kg Nffed. 6067ab | 7267a |12.16a-d |11.28bed | 10.27ab | 1045ab | 0.093 b 0.110 b
inoculated + 40 kg Nifed. + FYM 67.33 a 400bec | 13.03a-d | 10.49d 10.59 ab 817b 0062b 0.067 b
inoculated + 15 kg N/fed. 5567ab | 640ab | 10.73¢cd | 11.10bed | 10.24ab | 11.13ab | 0.067b 0.063 b
Inoculated + 15 kg Nifed. + FYM 720a 7533a [ 11.71ad | 1162ad| 1119ab | 11.17ab | 0093b o.omht
Table (5): Cont.
Weight of Volume of Density of
Treatments 100 seeds (g) 100 grams nEJ grains GEBW
Pure stands |Inter-cropping| Pure stands |Inter-cropping| Pure stands |intercropping

Un-inoculated + 70 kg Nffed. 3.78e¢ 3.82 de 7900 8.13b 0.473 cde 0.463 de
Un-inoculated + 70 kg Nffed. + FYM 343 f 411b 7.83b 8.30b 0433 f 0.490 be
Inoculated + 40 kg Nffed. 4.05 be 4862 a 8.23b B.70 b 0.487 bc 0.523 a
Incculated + 40 kg Nffed. + FYM 3.85 cde 411b 790D 8.10b 0.483 be 0.503 ab
tncculated + 15 kg Nifed. 4.02 bed 367 e 817D 8070b 0.487 be 0.450 ef
Inoculated + 15 kg Nffed. + FYM 368e 410b 797b 8.23b Las0ef | 0493 bc

N: Nitrogen

FYM: Farmyard manure

8085



M. et al.

-

Nour El-Dein

unuew piefuued AL uaboayy N

T Bgg'l 2069 PPoLY oQe L/E8 P LL 6L WAL + PayN 63 G| + pajenool|
2€LL 2821 206G PO09 qe 7568 9P 969/ ‘PN B G| + pale|naou|
261 211t e/9/ B0'G. ae // 8 oqe 6628 WAd + payN B oy + paje|noou
Qe zz'l oqe /1) q00. BQGL qe 59'sg B gL /8 "pa)iN 6% Op + paje|nooy)
ApLL 2011 qQee’Ls q£E'89 poq LE'L8 2 06/ WAL + Pal/N B3 0/ + pajejnoour-un
o117) 201} 9 £0°0L 4£902 apLLLL op 9242 ‘pay/N B 02 + pajeinooul-ur)
buiddoao-1ajuy| spueys aand [Buiddois-rei spueys aing [Buiddoss-saju|| spueis aing
(;wo/6) suielb (;wo) sweib go| {b) sp=as Q| SUaWR L)
Jo Alsuag JO awnjop Jo Biapa
uo) :(9) alqer
oqe gz'p eqQlLg eELOL 209/'8 qaese’LL | 445°LL q0086 e /996 WAd + P3N B G| + pajejnoou)
e py'y | Qe BY'Y egLol BEg/8 | GeLl'pl | BESQL B £E'66 B 0°00L "paj/N 6% 51 + palenoou|
29 65¢ J2EPE e 06/ 2 L0l qG8’LlL [ qe /L'l | 9.9°1L6 E ££'86 WAL + PayN DY op + pajerioou)
39 68'E 9q5.e B 806 BgZLL | qeSgel | qeE0'GL | BQ00L B 59'66 ‘payN By O + peieInoou|
291 2q18¢ e /26 BOLZL | Qe /L | BOEQL e 000l e 0001 WAd + P3J/N B3 0/ + pajeinoout-un
6k e °q 95t e 298 Egr'g qeg/'zl | de oL'ElL B Q'00L e 0'00L "poIN 63 0/ + pejejnoour-un
buiddoso | spueys |Buiddosoa| spueys uiddcio | spuejs uiddoia| spuels
-1a1u) aing -19}u| aing ~Jaju| 24nd ~19)U] aind
BY yybrom ws) {wo) %) SIHSUATOLL
Aip Buypasg yjbuaj yooysg yibuaj jeoipeyy uCNCUIWIIG)

8086

‘uonIppe ainuew pieiwuey
Jojpue uoneinoout Aq pajoajie se siued Jeaym yum paddosasayul ueaq eqel jo Aunqgela pue Jobia spaas :{9) alqel



J. Agric. Sci. Mansoura Univ., 30 (12), December, 2005

spioe Ajed ivd4

amnuew pleAwteq JWAd

uabouyn N

ge ¢£Z'59 e $5'99 ode 60°'9 po 12 B 222 289'L WA4 + Pay/N DY G| + paieginooul|
2¢.09 26119 BQlL'L ge v4'g Jge 10’2 ae $0'Z ‘Paj/N BY G + pajejnooy|
9q 98°29 BZ.'99 PSLY PoLL'G ae gL'z pog Z6°|L WAL + ‘P3N 0% 0F + paieinoou)
B 96'69 2619 P2 Z0'S o0 66'G 9091 Qe 60’2 "Pay/N BY OF + pajejnoou|
ge ¥5'tv9 ge 619 P 60'¥ 00 €' ap 1L’} apo 08’ WAL + Pay/N B3 0Z + pajemnooui-un
2481 €9 de G1'6g aqe GL'g Bg8/'Q pog £6'1 ge 60z "payN 6% 0L + paje|nooul-un
buiddoao spuels buiddoao spuejs buiddoin SPUELS
-lajuy aind -19ju| alng S aind sjuaweas |
% 2yeipAyoques |ejoy (%) 12qu 3pnad (%) usv )
Juo) (/) ajqey
BELL BZ8'L b | ulee aqe 99'¢l 29 Z5¢l WAL + ‘Pay/N DY 6L + uﬁm_g
BZLL e 112 ge 15vl 29 68°€!L 282°¢L oqe g6'¢l "Pay/N 6% G1 + pajenoouy
BECLL Q02 e g5l ub 9501 Qe 0L'¥1 oge £L€EL WAL + 'Pay/N BY 0¥ + Pajejnooul
BQC BQC 48 10°C1 30 6°CL 99 1€l | 9GeplCl "PAYN BY OF + paje|noou]
B 102 BELZ P3 pLEL apy9ClL B G YL oge 1g'¢l | WA + POyN BY 02 + paienooul-un)
BGZ'T BZ6'} 9p 09°Z1 JL9LL oqe gggl 24 69'¢t ‘PayN B% 0/ + paignooul-un
bBuiddoas spuels buiddaoun SpuR}s buiddouo spuejs
-13JU] aind -13)Juy aingd ~13ju] aind sjuawess |
(% vd) padenxa tayly uiajosd apnid (%) ainysioN @

‘ainuew preAwie) Jo/pue

uone|naoul Aq pajrajje se sjue|d ueaq eqej uo paddolziaul Jeaym Jo suiesb jo suomisodwon fesiwayn () algel

M~
(==
(=]
(-]



spioe Ajle; v+

ainuew piefuey WAL

uaboipuN N

Nour El-Dein, M. et al.

gqe vZ'0S qe /€ '8b B 6G/ e g9’y ep cg't SpI O'p WA + Pay/N B 6L + pajejnaoy)
epi’Ls qe Gl '6¥ BEEL e Gt 968'¢€ qely ‘Paj/N BY gL + pargindouy
qe //'8¥ qe g8 '8 EGS /. e pgL qlZy pag L'y WAL + ‘Pai/N By O + pejeinaou)
ge 0g'sv ge g9'8p eQ/ . B lE'Q 2Gg'e P2 Q' ‘pay/N By o + palenoou)
J ek 260Gy ezel B9E'g qQel'y =R WAL + ‘PayN By 0/ + pale|noour-u
2104 brd eglL'g e gyl qley E Gyl ‘pal/N 6% 02 + pajeinoou-un
bBuiddoso-iaju) Spuejs Guiddoio-aayug Spuejs Guiddoio-ia3ug Spueys
21n4 2ing aing
o T50) EcmEaao.:,.
o, 21e1pAyoqled |Bjo ] 19qy) apnin usy
JuoD (g} alqel
aco't qes’L 9 G6'vC 2ogtl qe QeCl 26411 WAL + Pay/N DY GL + pajenoou|
qort qQG69'lL gqe 680t 298've 2gscl qe ¢9°21L ‘Pay/N B 61 + pajenoou|
q26°0 qs6Lt 8 /6'6C apL9cd Wyl AqQegLL WAL + 'PRI/N By 0¥ + pale|noou|
age’'l qryl 2 9g8'GZ 2 2t G qe L6LL e zeclL ‘pay/N BY o + pajemnoou|
qa./g'1L Qgg'l 29 62'62 PO p6.LC 1L 29 p8LL WA + ‘PayN B 0L + paieindoul-up
qov’l qor'l op Z¥'9d 2Q ¥3'6¢ 2G9°LL AAqe gL gl ‘payN B3 02 + pajenoour-un
| Buiddoss spueis  [o doso-sau| spuejs Buiddoio spuejs
-19)y| aing : aing -12)u] aing
(% vd) (%) SHuSURESL
? uajoud apnin °
pajoea}xa J1ay)3 amysiow

‘uclIppe alnuew pieAwuie)

Jojpue uonenooul Ag paldage se siueld jeaym ypm paddosasajul ueaq eqey Jo suonisodwon jeaiway) :{g) ajgel

8088



J. Agric. Sci. Mansoura Univ., 30 (12}, December, 2005

1v9 AN w0l 5591 - 4 810s ‘W4 + ‘PayN B¥ gL + oou]
LEEL €612 a0l SOEL - M 210s "W + P3N b3 Gl + ooU]
692 95ke »CE GG9lL - E| 2105 "payN DY G1 + D0U|
57 L6LE «CE SoEL - M ajos “payN By gL + oou|
£95 S/ET »uxlSl Gsal - 4 210S W4 + PaIN by oF + 00U
lell 65CE »nlSGl GOt - M 2105 ‘W4 + PaJ/N DY OF + d0u|
259 vove A G5Ol - 4 2|05 "pal/N BY O + douy
0041 L9FE wC8 SOEL - M ajos "payN by op + oou|
191 LEOL - 25251 C G591 - E| a]0s ‘W4 + ‘Paly/N By 02 + peiejnoouiun
989 9922 ST GoEL - M 93[0S ‘W4 + PBJ/N BN 0/ + pajenaoulun
9Es LEEZ 0Pl G5Ol - 4 3105 "payN by 0/ + pelefnooulun
688 06e2 Qb Gogt - M 2|05 "pay/N by 0/ + palenoouiun
sjuawWleal] ajos
ge0l 599¢ weel0l 0csl SO'L 4+ M paddoiosaul ‘W4 + Pay/N By Gl + "Dou|
Zssi VELE wCE 0Z5L ZLl 4+ M paddoioiajui “payN By G + D0U|
1181 6E0E wenlGl 0Z51 vl 4+ M poaddoioialul ‘W4 + PayN BY O + 2ou|
£8/1 Ggee Z8 0Z5t gL'l d+ M paddouosajur “payN By oF + oou
0601 6Zaz ST 0Z51 €'l 4+ M paddoioseul ‘W4 "payN BY 0/ + paje[nsoulun
GlL GEPE -0l 0Z51L LO'L 4+ M paddoiosaut "payyN by o2 + pajensouin
sjuaunealy buiddoissaju
paya ) | payra) {"payra71)
('payr3) Lauooul s}sod »S)S02 o3 adA) doip SJUaWIEal ]
(LI ETRETY] |ejoL pabueysn pabueyos-un
$21]5119308J8 YD J|WOouod]

‘uonippe alnuew pieAuue} pue uone|nadoul Ag paldajje se ooz uoseas

ul © syue|d ueaq eqe} pue Jeaym paddoiaiajul Jo SMISURIoRIEYD |BIIWIOUODD SWOS pue sanjea "yY'37: (6} slqel

8089



Nour El-Dein, M. et al.

onel juajeainba puej = ¥

(001} Ary ueaq eqe) pue {009Z) spaas ueaq eqe} {po1) Aey jeaym ‘(ppoL) suredb Jeaym 3 Aq Aey + spaas Jo abiieyd Sapnioul AWIODLY JRJOL
‘(uoj 31 g1) aanueuwt pieAulie) Jo SIS0 + S19TIIUA) snouabonu jo 51500 pabuey) ...

‘{uaBoapu jo punsI-] ) S1anpPy snouabolpu jo 53502 pabuey) .

0oLl 1saasey Y0z ‘d pue g0 ‘M) sapronsad pue sapioigaay (oot} a6eyn “{ost ‘4 pue gL ‘M) Jogel
staniom (Z) Jamiiniajolq 'pa) S13ZINUDY AW buk d 5z} uonebuil ooz ‘4 pue 0 ‘M) SP2as (Q00L) Juas pue) :apnioul udym {3 's)sod pabueyd-un .

=

o0

ainuews pieAuned = w4 jeaum = M JOJU0D {jeuoIippel) = 4] ‘uabonu = N pajejnooul = pajenaou]  paje[nacul-un = paje|naoculun

[ 98 6297 wen 0L S5Ol - 4 505 "W + PB}N By G| + ‘00Ul

[ 8.y 0564 w01 GOEL - M 8105 ‘W4 + ‘POYN BX GL + "o0uj

651 981 ZE 5591 - 4 aj0s “paj/N By g1 + ooul

Glg z12e wZE GOE - A 8105 "pay/N B G| + d0y|

4 Figl wulGl G594 - 3 8[0s ‘W4 + ‘PN By OF + oouy

B 1661 wenlSl S9EL - M 2105 ‘W4 + PayN B3 OF + ooy

129 g5ee wlB SGoL - | 2]0S ' pajfN By oF + ‘20U

L BEY Ga81 28 GHEL - M 810s "payN by O + 20U|

|z ErBL wGLZ 5GoL - 4 30 "W4 + PAyN BY 0/ + PAjEINOoUI()
( SIE G561 G GOEL - M 310S W3 + PaYN DY O/ + Paieinoouiln G

60F voze «OFL GGoL - 4 ajos “payN BY 02 + pajenoouun

9/t 1861 »0OFL SoEL - M 2105 PaiiN BN O/ + PAEINIOUILN

sjuduneal; sg

1obL 8Z0E cenlOL 0251 or'L 3+ M paddoidiaili ‘W4 + PeiN BY Gl + 00U}

L 582¢ ¥=CE 0Zs4 ZiL 4+ M paddordiapit “payiN B4 G| + 20u]

| 9eok £0.2 verZGl 02St 6r'1 4+ M paddoinsai W4 + PayN D Oy + 20U

ZiZl pLaz ] 054 €71 4+ M paddoramaiun “pey/N B oy + oou]

896 £0/2 werGIE 0ZS 1 T 4+ M paddoIaiait ‘W4 "Pai/N B 04 + PeiEnvouIury

[£44 2g8ed (1 0261 L1 J+ M paddososan “pajy Dy 07 + paleinoouiun

syuauneasy buiddosossyyg
(Pr3-) mww_wwhv (payrg M sisoo| ¢ uM___mwu:
uinas 1aN ' oy pabueyn vww:n:u.c n w31 | adhydoun syuawgear)
$2))SURIoRIRYD JUOU0DT

‘uonippe ainuew pieAulie) pue uonejnaoul Aq pajdiagjse se ooz uoseas
ut * sjue)d ueaq eqey pue jeaym paddosaidiul JO SINS1ISIOBIEYD [EINUOUOID JWOS PUR Sanjea "y'T T U0 (g) ajqel



J. Agric. Sci. Mansoura Univ., 30 (12}, December, 2005

REFERENCES

Abbas, M.T.; Rammah, A.M.; Anna, 1.A.; Monib, M.; Fayez, M. and Hegazi,
N.A. (1999). Leucaena intercropped with elephant grass in Sinai desert
farms.Third Symposium on Biological Nitrogen Fixation in
Mediterranean Bassin (FABAMED), November, 21-25, 1999, El-Arish,
North Sinai Governorate, Egypt.

Abdalia, F.M.; Hamouda, F.M.; El-Shandidy, S.E. and Salem, K.G. (1985).
Effect of certain herbicides on Rhizobium-soybean symbiosis and
multiplication of Azofobacter in the rhizosphere. J. Agric. Res. Tanta
Univ., 11; 279-287.

Abu-Taleb, H.H.; Hassan, M.E.; Monib, M. and Hegazi, N.A. (1999).
Biodiversity of rhizobia specific to grasspea, and possible grasspea-
barley intercropping. Third Symposium on Biological Nitrogen Fixation
in Mediterranean Bassin (FABAMED), El-Arish, Sinal Governorate,
Egypt.

Alagawadi, A.R. and Gaur, A.C. (1998). Associative effect of Rhizobium and
phosphate solubilizing bacteria on the yieid and nutrient uptake of
checkpea. Plant and Soil., 105: 241.

A.QA.C. (1990). Official methods of analysis. 15" ed. Horwitz. W. ed.
Association of Official Agricultural Methods. Washington D.C.

A.O.S.A. (1991). Association of Officlal Seeds Analysis. Rules for Testing
Seed. J. Seed Technol., 12: 1-125,

Badr El-Din, S.M.S.; Abdel-Aziz, R.A. and Abo-Sedera, S.A. (2001). Effect of
dual inoculation with rhizobial-arbuscular mycorrhizal fungi on the
preduction of legume-grass associations grown in Sinai soil. Egypt. J.
Micro., 36; 225-241.

Black, C.A. (1965). Methods of soil analysis. American Society of Agronomy.
inc. Publisher. Wisconsin, USA.

Breed, R.S.; Murray, E.G.D. and Smith, R.N, 91974). Bergey's Manual of
Determinative Bacteriology. William and Wilkins, Baltimore.

Chauhan, D.R.; Shashi-Paroda; Mangat Ram; Paroda, S. and Ram, M.
(1998). Response of Indian mustard (Brassica juncea) to biofertilizers,
sulpher and nitrogen fertilization, Indian J. Agronomy, 41; 620-623.

Cowell, L.E.; Bremer, E. and Kessel, C. Van (1989). Yield and N -fixation of
pea and lentii as affected by intercropping and N-application.
Canadian-Journal of Soil Science, 69; 243-251.

Daobereiner, J. and Pedora, F. (1987). Nitrogen fixing bacteria in non-legume
crop. Plant, Science, Tech. Publ., Madison, Wisconsin, U.S.

Doshti, N.; Zhang, F.; Hynes, R. and Smith, D.L. (1997). Application of plant
growth promiling rhizobacteria to soybean (G. max. Merr) increases
protein and dry matter yield under short season conditions. Piant and
Soil, 188: 33,

Duncan, D.B. (1955). Muitiple Range and Multiple F-test.Biometrics,11: 1-24.

8091



Nour El-Dein, M. et al.

Eid, M.; Abdel Shafi, Ali, A.M.; Essad, H. Bedaiwi; Mitkes, R.A. and Alaa E!-
Din, M.N, (1986). The trace for significant relations in the plant N,-
fixing bacterial associations. Egyptian Society of Applied Microbiology.
Proc. VI. Conf. Microbiol. Cairo. Vol. 1- Part I}, Soil Microbiology paper
No. 14.

FAQ (1997). Proceeding of the training coarse on bioorganic farming system
for sustainable agriculture. November 26 to Dec., 8, 1995, Cairo,
Egypt.

Hegazy, M.H.; Dawlat Abadi and Genaidy, S.A. (1992). Effects of some
micronutrients and methods of application and rhizobial inoculation on
faba bean. Egypt. J. Agric. Res., 70: 1011-1023.

Hussein, A.H.A.; El-Borie, M.A_; El-Deeb, M.A. Radi, M.M. and El-Lathy, R.
(1999). Demonstration of an unproved faba bean production package
in the old land and in North and Upper Egypt. Annual National
Coordination Meetings Cairo., 5-9 September.

1.8.T.A. (1993). International Seed Testing Association. International rules for
seed testing. Seed Sci. and Technol., 21; 25-46.

Kundu, B.S. and Sharma, P.K. {1994). Plant response to phytohormones
releases by diazotrophs. Environmen! and Ecology, 12: 749-751.
Monib, M.; Moawad, H.; Fayez, M.; Khalafallah, M. and Shames El-Deen, A.

(1999). Field assessment of Phaseolus vufgaris response to
inoculation with selected bean rhizobia strains in sandy and clay soils.
Third Symposium on Biological Nitrogen Fixation in Mediterranean

Basin (FABAMED) El-Arish, North Sinai Governorate, Egypt.

Nour El-Dein, M. (1997). Effect of traffic pollulion on nitrogen-fixing
microorganisms under some major crops. Ph.D. Thesis, Tanta Univ.,
Faculty of Science.

Nour El-Dein, M. and Younis, S.I. (2005). Influence of intercropping systems
on some medicinal plants in the presence of biofertilization. J. Agric.
Res. Tanta Univ,, 31; 122-135.

Nour El-Dein, M.; Younis, S.I. and Sousan, C.M. Moustafa (2005). Response
of some medicinal plants to inoculation with No-fixing and phosphate-
dissolving microorganisms. Minufiya J. Agric., 30; 297-315.

Omar, M.N.A.; Hegazy, M.H.; Abd El-Aziz, R.A.; Abo-Soliman, M.S.N. and
Sobh, M.M. (1991). Effect of inoculation with rhizobacteria on yield of
wheat under graded level of nitrogen. Annals Agric. Sci. Ain Shams
Univ., Cairo, 36; 99-104.

Patra, B. and Poi, S.C. (1998). Influence of intercropping on the nodulation in
legumes. Environment and Ecology, 16: 418-423.

Rasal, P.H. and Patil, P.L. (1989). A study on inoculum load of Rhizobium on
some pulses. Journal of Maharashtra-Agricuitural Universities, 14:
234-235,

Rodelas, B.; Gonzalez-Lopez, J.; Martinez-Toledo, M.V.; Pozo, C. and
Salmeron, V. (1999). Iinfluence of Rhizobium/Azotobacter and
Rhizobium/Azospirillum combined inoculation on mineral composition
of faba bean (Vicia faba). Biol. Fentil. Soils, 29: 165-1689.

8092



J. Agric. Sci. Mansoura Univ., 30 (12}, December, 2005

Somasegaran, P. and Hoben, H.J. (1985). Methods in legume-Rhizobium
technology. Niftal Project and MIRCEN, Department of Agronomy and
Soil Science, College of Tropical Agriculture and Human Resources,
Univ. Hawaii, USA, p. 273.

Steel, R.G.0. and Torrie, J.H. (1980). Principles and procedures of statistics.
McGraw-Hill {Publ.) New York, NY.

Vancura, V. and Mucura, J. (1960). Indole derivatives in Azofobacter
cultures. Folia Microbial, 5: 293.

Willey, R.W. (1965) Intercropping, its importance and research needs. Part
1- Competition and yield advantage Abstract.Field Crops Abst., 32: 10,

Yokam, Kapulnik, S.8.; Israli, M. and Yaacov, O. {1983). Effect of
Azospirillum inoculation on vyield of field-grown wheat. Can. J.
Microbial., 29: 894-899.

Zein, F.1.; Nadia A. E!-Aidy and Nour El-Dein. M. (2000). Combined effect of
bio-organo-fertilization at different N-levels on: yield, grains guality,
viability and activity of «-amylase of two wheat varieties. J. Agric. Sci.
Mansoura Univ., 25: 3039-3052.

@ aldl g5l e ‘Jaaalt E.Aﬂ\ Jsana Ao ¢ gl g paaadl Apandl 5

TASle paalt e Al 5 Ton) aatl ol GO ¢ tadl a5 e

e 950 = &) 50 Ggadl S e — Ay sl ) B Sigay gaa ¢

raa— 95l At )5 Sl S se - Aliadh Sualaall 230 — il Lo s giS5 and *

oot YT AT Y e gn ey Zel 3 padt Adasar Sl i ad 2y el

el gy 8L 55 YLy il Jill e Qlullly L gl o st o Sae dalin 000

sl mandll e A S giaay (2 Db 2] el aleddl B! B ALSYL ~adll ay pilaa

o L Sl ailadll gy Y1 26,8 o Sty (ol oen s aa& Ve L £e L) 2)

cJraaili gk ad madll gy il

Atle Janalt ailly ool Joih cpe plly B S Bl G U8 Jreadh o gl o gl

sy iy b Ly Alenal) S0alealt Gl gad o (G a3 (Bl A ) e ge DS A

ol 83 2 W Al Lal e %0 dady Jgigh el g 32 _dalt cbalaall Laiy % v i2s

(BT IEENPOPUN (E2Ii VR AU ISEN IRPRLA g P PPN RS EX RS P ISP A R DU N PO

ol Jpday il Aupk B deay Sl A e cDalaadl by Jy Kl Alobas  Lgies

e e JSE N Ve 53s e gt SOabaalt a3y el gy S pk e S8 el D
g gias Ulal IS bl 3 i jeddd Jaill 5 gh AHES 5 il o gen ABK g ana 8 Liaf cmadll g

sy ol 2a g o L o el gaad A iy ) e Jrealy g el A

2sh A e A (BLEL) &Y Slalstos g e bjies Gexdalt Saall g oL il

slomad) Bl o) Sl g Jaanill gl 8 2gagate e a2 N el g g Gl

e 29 can  malll ogaad BN e g S0 A0 e bl S il i peaall

st S5 ek

:..}J‘Lﬁ‘ e ,J S A T Sl Jaan s galll slendt Al Jeeall fo S o1

Jroas sy il y Jiasill Fa Lo U2 L ol sleld dgmg Al BV Llagl V8 oy Sl

4 pmalt S3al Bl i3l AL g SN el A el {5 semal! Aaiadl) Ll i

+ il g JW amgall B (ieat o b/ imy i aag te + mail) lelas idaci L 3 s e

o (e Lepia VY 5 VVAT) Sile s el (Jrend o ol slew + 3 iy i aaS V2

i

8093



