J. Agric. Sci. Manscura Univ., 32 (10): 8575 - 8588, 2007

RESPONSE OF TWO SOYBEAN CULTIVARS TO DIFFERENT

. LEVELS ORGANIC FERTILIZER {COMPOST)

Abd El-Hafez, G.A." and A. A. Abo El-Soud?

1-Field Crops Institute, Agric. Res, Center (ARC), Giza, Egypt.

2-Microbiology Dept.. Soils, Water & Environ. Res. Institute (SWERI),
ARC. Giza; Egypt.

ABSTRACT

Two field experiments were conducted to study the response of two soybean
cultivars to different levels of organic fertilizer (compost) on nodulation, nitrogen
fixation, growth. vield and yield characters during two successive summer seasons of
2005 and 2006 at the experimental farm of Mallawi Agriculture Research Station,
Minia Governerate, Egypt. The sovbean cultivars used were Giza 111 and Crawford.
Treatments were five different levels of compost, zerc, 500, 1000, 1500 and 2000 kg
compost/fed compared with the Bradvrhizobium inoculated soybean plus starter dose
of nitrogen fertilizer (20 kg Nffed) or uninoculated soybean fertilized with the
recommended dose of nitrogen fertilizer {70 kg Nffed). A split plot layout with four
replications was used.

Results showec that the inoculation with Bradyrhizobium in combination with
compost gave significant increases in nodule number and dry weight as well as dry
weight of shoots and nitrogen content compared with the inoculated plants without
compostin Giza 111 and Crawford cultivars,

Also. results showed the superiority of Giza 111 cultivar for increasing
nodutation. growth, vield and its components (nodule number and dry weight, shoot
drv weight. seed and straw yieldsffed, plant height, branches number and pods
number per plant seed weight/plant and 100- seed weight, ).

As well as results revealec that all different levels of compost increased
significantly growth, seed yield and its components as compared with the control. The
highest increzse was recorded with 2000 kg rate of compost ffed. followed by 1500
kg/fed. The highest values of plant height, branchk number, pods number, seed
vield/plant, 100-seed weight, seed and straw yields were obtained from the interaction
between Giza 111x 2000 kg compostifed.

it can be stated that applying different compost levels to soybean piants was
the recommended for ‘raising soybean productivity and reducing the environmentai
peliution under condition of the present study.

INTRODUCTION

Scybean [Glveine max (L.) Merrill] is one of the most important
annuel pulse crops in the world. The cuitivated form is used in human food
and livesicck feeds (Harry and Kwon, 1987). Soybean seeds are one of the
main sources of protein and oil in plants. The seed contains approximately
40% protein and 21% edible oil, which used in making margarine. Ii has been
called “vellow jewe!”, "nature’s miracle protein” and "meat of the field"
(Noureldin, 1998). The ol is used essentially in margarine, salad oils, cooking
¢l and shortening. Moreover soybean products became more important
beczuse of low cosis, nulriticnally balenced and beverages for human
consumption.
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Thus it is important to increase production by increasing the
cultivated area or rising per unit area yield by applying the most suitable
cultural practices such as compost and growing various new cultivates.

in Egypt, the use of orgamc materials as fertilizers began to decline,
wiile the use of mineral fertilizers is increasing. At the moment, crop residues
are utilized largely for buming, industry and animal feed. The amounts of
farmyard manure available to the Egyptian farmer are not sufficient and it is
very poor in organic matter and plant nutrient contenis. Hence, the
disintegration of the organic fertilizers in soil is very important in order to
achieve the important roles of its activity. The available of amount farmyard
manure to the Egyptian farm ofare not only insufficient but also decreasing
with the increasing tendency towards the mechanization of agriculture. An
aiternative way to meet the growing needs for organic manure is by
composting plant and animal residues (Abd-El Ghaffar, 1878). Compost is an
eco-friendly fertilizer, it is positively improves soil structure, aggregate
formation, drought protection, stopping erosion, buffering, reduces fertilizer
requirements and gives nutrients when plants need them as well as
inoculates the soil with vast nhumbers of beneficial microbes. Thus, compost
can modify soil physical properties and strongly affects its chemical and
biological ones (Abdel-Malek et al.,, 1961, Martin and Gershuny, 1992;
Mekail, 1998 and. Fontaine et al., 2003). '

Many investigators reported that using compost with several crops
including legume crops almost duplicated the observed yields besides
controlling numerous of soil born diseases (Hoitink et al., 1993). Eghball
{2002) reported that after four years of nitrogen or phosphorus based manure
and compost applications, soil surface carbon and nitrogen concentration and
quantities were greater in the nitrogen compared with the phosphorus based
management systems.

Soybean cultivars exhibited differences in its plant height, number of
branches, seeds and pods/plant, seed index, seed and straw yields/fed.
{Negra and Chirita,. 1994 and Abd El-Hafez, 1999).

The aim of this work was to study the effect of different levels of
organic compost on the nodulation, growth, vield and yield components for
two soybean cultivars plants. Moreover, to minimize the environmental
pohution, resulted from the intensive use of chemical fertilization by
substituting a part of it with organic fertilizer {compost).

MATERIALS AND METHODS

Two fieid experimenis were conducted during two successive
summer seasons of 2005 and 2006 at Mallawi Agric. Res. Station Farm,
Minia Governorate, Egypt to study the effect of different levels of organic
fertilizer (compost) on nodulation, growth, yield and it's components for two
soybean cultivars.

Soil Sampling:

" Representative soil samples were collected from the top 30 cm layer
. of the Experimental fields, sieved through 2 mm screen and air-dried. The
main physical and chemical properties of the soil in both tested seasons were
analyzed according to Page et al. {1982) and recorded in Table (1).
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Table (1}): Some physical and chemical properties of the surface layer
{0.0-30cm) of the studied soil at two seasons of 2005 and 2006

FPhysicai and chemical properties | First season 2005 | Second season 2006
Particles size distribution
Sand % 20.70 19.95
St % 34.05 35.00
Clay % 4525 45.05
[Texiure grade Clayey Clayey
pH (1:5 soif water suspension} 8.00 7.92
E.C. (0S/m at 25 °c) 1.75 1.61
Crganic matter % 0.94 0.56
‘ Scluble caticns {(meg/L}
Ca** 4.27 414
Mg 2.34 2.41
iNa® 7.49 7.45
K’ 272 265
Soluble gnians {meg/L}
COy 0.00 Q.00
HCQy 1.85 1.51
Cr 2.39 2.4%
50,7 12.57 12.34

Microbial strains:

All microorganisms used in preparing bio-organic fertilizer (compost)
such as cellulose decomposers, (Trichoderma ressie), phosphate dissolving
bacteria (Baciflus megatherium var phosphaticum) and nitrogen fixing
bacteria {Azotobacter chroococcum) were prepared in  Biofertilizers
Production Unit; Microbiclogy Department; SWERI, ARC, Giza, Egypt. Also,
mixtures of two strains of Bradyrhizobium japonicum USDA 110 and HH303
(approximately 10° cells/mi) used in soybean inoculation were prepared and
added to sterile solid carrier (vermiculite + 10% peat)} to prepare the inoculant
used for soybean inoculation.

Preparation of compost:

Compost was a mixture of farm residues {corn and cotton stalks,
sesame and soybean straw)} inoculated with special bio-decomposer strains
of bacteria, fungi under aerobic condition. First, enriched compost was
prepared using raw materials of farm residues shredded into 1.5 cm.
Farmyard manure collected from Mallawi, Agric. Res. Staiion farm, Minia
Governorate, Egypt were used. Moreover, some microbial inoculants such as
cellulose decomposers, phosphate dissolving bacteria and nitrogen fixing
bacteria were added to the mixture.

Te sst up the heap, the remain raw materials were mixed with
farmyard manure and inoculated with microbial then built in successive layers
tamped well over the bed mixture of raw materials up to 1m high. Moisture
was maintained to 60% and the moistening was considered satisfactory when
a hand fuil of composted materials would wet the hand but not drip. This heap
was turned up down every 15 days for 75 days (till maturation). Samples
were taken at maturation of heap construction, mixed thoroughly, air dried
and ground to chemical, physical and micrabiological determinations (Table 2).
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Table {2): Characteristics the bio-compost used in the field experiment

Properties Values
H 7.28

E.C. (dS/m at 25°C) 4.18
rganic matter (%) 36.07
rganic-C (%) 24,87
otal N (%) 1.20
/N ratio 20.8
otal-P (%) 1.04
otal-K (%) 0.52
otal soluble-N (ppm} 642.5
vailable-P { ppm) 276.0
vallable-K {ppm) 7254
otal count of bacteria 26 x 10’
otal count of fungi 16 x 10°

[Total count of actinomycetes 10x 10°

Plant cultivars:

Soybean seeds Giza 111 and Crawford were kindly provided by Fseld
Crops Research Institute, ARC, Giza, Egypt.

Field experiments:

Two consequence field experiments were done at the experimental
farm of Mallawi Agriculture Research station. Minia, Gavernerate, Egypt.

The compost was added before cultivation during soil preparation. A
split plot design was used in this study with four replicates. The tested
cultivars were set up randomly in the main plots while the compest treatments
were arranged at random in subplots of 3x3.5 m with 60 cm apart between
ridges {5 ridges/subplot). Compost was added at the rates of zero, 500, 1000,
1500 and 2000 kg/fed at 15 days before cultivation during soil preparation.
Super-phosphate (15.5% P,0s) and potassium sulfate {48% K,O) were
incorporated into soil before sowing at the rates of 200 and 50 kg/fed,
respectively.

Sowing soybean seeds took place on May 4 ® and 10 2 during
summer seascns of 2005 and 2006, respectively. Soybean seeds were
cuitivated as recommended practice and inoculated with effective strains of
Bradyrhizobium japonicum using Arabic gum solution as adhesive material
just before sowing. Inoculant was applied at rate of 600 g per 60 kg soybean
seeds. Soybean seedlings were thinned out to two plants/hill at 21 days from
sowing. The other recommended agronomic practices for soybean cultivation
were used just before sowing. The control treatments were inoculated with
soybean pius starter dose of nitrogen fertilizer (20 kg N/fed) and uninoculated
fertilized with the recommended dose of nitrogen fertilizer {70 kg N/fed).

The following treatments were studied:

Bradyrhizobium inoc.
Bradyrhizobium inoc.
.+ 1000 Kg compostifed
Bradyrhizobium inoc.
Bradyrivizobium inoc.
Bradyrhizobium inoc.

Bradyrhizobium inoc

+ 0 Kg compost/fed
+ 500 Kg compost/fed

+ 1500 Kg compost/fed
+ 2000 Kg compost/fed
+ 20 Kg N/fed

Un-inoc. + 70KgN/fed
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Five plants samples were randomly taken from each plot at 60 days
after planting to determine noduie number and dry weight as well as shoot
dry weight and its nitrogen contents according to Page et al. {1982)...

At harvest, ten guarded plants were randomly chosen to determine
ptant height (cm) number of branches and pods/ plant, seed weight (g) /plant
and weight of 100-seed (seed index). Also, seed and straw yield {ton/fed)
were estimated from the three central ridges of each subplot. Seed and straw
nitrogen content were determined according to Page et al. (1982).

Statistical analysis:

The analysis of variances was made separately for each season, and
then a combined analysis of seasons, cultivars and treatments was made
according to Gomez and Gomez (1984).

RESULTS AND DISCUSSION

1-Effect of the interaction:

Results of two soybean cultivars after 60 days of plant grown under
two successive seasons as affected by Bradyrhizobium inoculation combined
with different levels of organic fertilizer (compost) are given in Table (3).
Obtained data showed that all nodulation and vegetative growth parameters
were significantly affected by different treatments under study. The
uninoculated plants received the recommended dose of 70 kg Nffed did not
produce nodules number or dry weight in the two cultivars at both seasans,
indicating that the specific indigenous Bradyrhizobium japonicum in the
experimental soils are absent.

Inoculation with Bradyrhizobium japonicum plus starter dose of
nitrogen caused significant increases over the inoculated without nitrogen
fertilizer control in number & dry weight of nodules by 150.0 & 195.6% for
Giza 111 cuitivar and by 200.0 & 109.7% for Crawford cultivar in the first
season, respectively. The corresponding increases in the second season
were 160.0 & 207.8% and 200.0 & 86.3%, respectively.

Moreover, Bradyrhizobium inoculation combined with compost (2000
kg compostffed) caused significant increases in nodule number and dry
weight compared to Bradyrhizobium inoculation alone. These increases at
the first and second seasons were 175.0 and 170.0% in Giza 111 cultivar,
respectively. The corresponding increases in Crawford cultivar were 166.7
and 150.0% in the seam order during two seasons. The increases in nodules
dry weight due to these treatments over the inoculation without compost in
Giza 111 variety were 211.4, 216.3% during the first and second seasons,
respectively. While, these increases were 159.5 and 95.9% for Crawford
variety at first and second seasons, respectively.

Data presented in Table (3} revealed that inoculated treatment
without compost recorded the lowest dry weight of Giza 111 shoots (28.5 and
30.4 g/plant) and the lowest nitrogen content (584.4 and 656.6 mg N/plant) at
the first and second season, respectively.
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Table {3): Effect of Bradyrhizobium inoculation combined with different
levals of compost on nodulation and growth of two soyhean
cultivars during the two seasons of 2005 and 2006

— ! Nodulation Shoot
?2113 jfra;dor ?11113 Crawford ?12‘!3 Cra;vfor G1=z‘la Cra;vfor

Season 2005
L?rﬁbo;mgng 8 8 36.2 72.3 285 | 21.6 | 5843 | 3996 |

Inoc.+500 Kg
compost/fed v 15 1 10 163.5 98.4 354 326 7646 | 6259

[Tnoc.+1000 Kg

compostfed 19 12 243.6 102.6 38.6 357 8071 731.9
Inoc. + 1500
Kg compostfed

lnoc. + 2000 .
_}Sgcompostlfed 22 16 268.4 187.6 56.2 46.8 15399 | 11326

Inoc. + 20 Kg
Nifed L 20 18 254.8 151.6 512 | 4486 1318.6 | 1052.6

20 15 257.4 115.4 48.5 42.8 1290.1 | 1005.8

Un-inoe. +]

JokgNfed | 0 | 0 0 0 | s47 | 492 |15500( 12548

LSD0.05 L 21 20.6 53 , 186.4
Season 2006

noc. + 0 Kg I

o atiad | 10| 8 | 925 | 845 | 304 | 276 lesese| 5244

inoc. + SO0 Kg| 4 | 43 | 4ge3 | 1056 | 365 | 335 |44895| 6432

compostffed |

Inoc. + 1000Kg |
compostfed 22 18 266.5 113.5 46.8 368 |1132858| 721.28

Inoc. + 1500Kg

25 18 2648 135.9 50.2 443 (134536 877.14

compost/fed

Inoc. + 2000Kg

mposyies | 27 | 20 | 2926 | tes7 | s34 | 485 |useas| 10282
Inoc. * 20Ks[ 26 | 18 | 2847 | 1576 | 526 | 458 |137812| 8931
Un-inoc.+70Kg

unn 0 0 0 0 558 | 496 |155124| 1066.4
8D 005 | 26 346 62 1956

Similar trends were obtained in inoculated Crawford cultivar without
compost, where shoots dry weight recorded 21.6 & 27.6 g/plant and nitrogen
conient of 389.6 & 524.4 mg N/plant during the two seasons in the same
order.

In Giza 111 cultivar, the uninocuiated plants received the full dose of
nitrogen {70 kg Nffed) increased shoot dry weight & nitrogen content by 91.9
& 166.8% and 83.6 & 136.2% over the control at the first and second season,
respectively. While, in Crawford cultivar these increases were 127.8 &
214.0% and 79.7 & 103.4% in the same order during the two seasons.

Inoculation with Bradyrhizobium in combination with compost gave
significant increases in dry weight of shoots and nitrogen content compared
with the inoculated plants without compost in Giza 111 and Crawford
cultivars.
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Bradyrhizobium in combination with compost (2000 kg compost/fed)
increased shoots dry weight & N-content of Giza 111 plant by 97.2 & 163.5%
over the Bradyrhizobium alone, respectively at the first season. These
increases were 75.7 and 121.2% at the second season. While, in Crawford
cultivar the increases in dry weight of shoots & N-content were 116.4 &
183.4% in the same order at the first season. In the second season, these
increases were 75.7 & 96.1%, respectively.

These increases could be due to the biclogical role of Rhizobium in
enhancing plant growth and N,-fixation as reported by Abo El-Soud et al.
(2004) and Mekhemar et al. (2005).

Data again revealed that the maximum dry weight of shoots and
nitrogen content were obtained in plants inoculated with Bradvrhizobium
combined with 2000 kg compost/fed followed by those inoculated with
Bradyrhizobium combined with starter dose of nitrogen fertilizer.

The interaction between two soybean cultivars and different levels of
compost on the plant high, branch number, pods number per plant and 100-
seed weight in 2005 and 2006 seasons are presented in Table {4). The
highest values (118.0 cm, 3.3 branches, 7.9 pods and 20.9 g, respectively)
were obtained by sowing Giza111 cultivar with 2000 kg compost/fed followed
by, sowing Gizal11 with 1500kg compost /fed, while sowing Crawford with
zero (control) recorded the lowest in ali previous mentioned characters.

Regarding seed and straw yields of Giza111 and Crawford cultivars,
results in Table (5) exhibited significant differences in seed and straw yields
between plants inoculated with Bradyrhizobium alone or combined with
different compost levels and uninoculated plants, which received 70 kg Nifed.
The inoculation of piants without compost application recorded the lowest
values of seed and straw yields in the first and second seasons. The highest
seed yield was achieved with 2000 kg compostfed during both tested
seasons. Then yield tended to decrease due to the use of 1500 kg
compostifed. The significant differences in seed and straw yields were
recorded as compost levels from zero to 500,1000.1500 and 2000 kg/fed and
soybean cultivars. Soybean, Giza 111 inoculated with Bradyrhizebium
combined with 500, 1000, 1500 and 2000 kg compost/fed increased seed
yield by 32.1, 74.5, 130.5 and 196.3% and straw yield by 38.0, 724, 159.8
and 166.6% over the inoculated plants without compost in the first season,
respectively. While, in the second season which recorded increases of 30.1,
66.6, 117.0 and 123.6 % in seed vield at the same order for plants inoculated
with Bradyrhizobium combined with 500, 1000, 1500 and 2000 kg
compostifed. The increases in straw yield were 11,6, 40.0, 75.9 and 82.0%,
respectively.

Similar trends were observed in Crawford cultivar, when inoculated
with  Bradyrhizobium combined with 500, 1000, 1500 and 2000 kg
compostfed, since the seed yield increased by 25.6, 61.0, 84.4 and 109.5%
and straw yield by 11.7, 45.8, 60.5 and 96.7% over the inoculated plants
without compost in the first season, respectively. While, in the second
season, which recorded increases of 14.8, 23.3, 59.5 and 63.2% in seed yield
at the same order for plants inoculated with Bradyrhizobium combine with
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500, 1000, 1500 and 2000 kg compost/fed. The increases in straw yield were
11.6, 40.0, 75.9 and 82.0%, respectively.

Table (4): Effect of Bradyrhizobium inoculation combined with different
levels of compost on yield component of two soybean
cultivars during the two seasons of 2005 and 2006

Plant helght {cm) Branches number Pods number 100-Sead weight
Treatments = fpiant = 1/ plant =
iza Giza fza za
1 119 rCraMord 11 Crawford 14 lCrawford 111 Crawford
Season 2005
lnoc. + 0O Kg
compostifed 62.7 58.3 13 1.2 36.0 303 135 10.4
Inoc.+500 Kg
compost/fed 758 837 17 1.5 453 353 13.4 1.3
Inoc.+1000  Kg
compostfed 830 74.6 26 25 53.1 40.7 14.9 123
Inoc. + 1500 Kg
compostfed 109.4 81.1 3.2 28 632 49.3 18.7 151
Inoe. + 2000 Kg .
compostifed 118.0 84.2 33 28 -71.9 447 209 16.3
noc. + 20 Kg
Nifed : 11286 79.2 28 28 58.8 45.2 18.7 14.8
Un-inoc. + !
70KgN/fed \ 1145 89.6 34 31 69.8 46.8 20.8 16.7
LSD02s : 7.1 03 5.0 2.1
Season 2008
noc. + © Kgj
compostifed | 624 53.3 1.3 10 41.3 333 12.8 115
Inoc. + 500 Kg
compostifed 738 60.3 1.9 1.3 47.7 36.7 14.4 12.7
Inoc. + 1000Kg |
compostTed 83.0 703 29 19 56.4 427 16.1 136
Inoc. + 1500Kg
compostifed 1007 73.2 3.4 22 70.9 523 202 16.1
Inoc. + 2000Kg
compastied 108.0 768.3 3.8 28 78.3 46.3 226 15.7
Inoc. + 20 Kg
Nifed 98.5 74.6 32 24 68.9 452 18.6 15.2
Updnoct70KS | 1040 | 78.4 35 30 745 | 506 | 225 16.8
LSD 0.05 6.4 0.7 6.1 4.0

The increase in seed and straw yields of soybean cultivars may be
due to that compost has direct impacts on plant growth, yield and its
attributes; these direct impacts come from providing the plants by the
important nutrients for growth and metabolism. Adjacent to the direct impacts,
there are two indirect ones, the first is out of compost hydrolysis in soil, and
humic acid is produced, which played an important role in reducing soil pH
and increasing soil nutrient availability to the plants. Beside the role of humic
acid as a rich fertilizer itself, the second indirect impact is the preferable
consequence of compost on the soil mechanical properties to improve soll
physical properties including water-holding capacity and reduces the
probability of soil borne infection (Hoitink et ai., 1993).
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Table (5): Effect of Bradyrhizobium inoculation combined with different
levels of compost on seed and straw yield of two soybean
cultivars during the two seasons of 2005 and 2006

Yield (Tonifed) %N
Seed Straw Seed Straw
Treatments | — e | Crawfor | Giza Crariora | GiZa | Crawfor | Giza | Crawfor
111 d 111 111 d 111 d
Season 2005

noc. + G Kg 1.070 | 0.860 1.143 1.095 312 2.82 1.54 1.30
composifed

Inoc +500 Ko\ 4443 | 1080 | 1577 [ 1223 | 320 | 314 | 165 1.39
campostied
inoc. + 1000
Kg 1867 | 1384 | 1970 | 1507 | 320 | 312 | 18 | 150
compast/fed
Tnoc. + 1500
Kg 2457 | 1586 | 2970 | 1757 | 332 | 315 | 236 | 1.84
composifed

Inoc.+2000 Kg
compastifed 3.033 1.802 3.047 2.143 3.64 3.24 2.4 2.20

et 20Kel 2275 | 1420 | 2859 | 1586 | 342 | 322 | 240 | 200

Un-inoe. +
70KgNffed 2.937 1.872 3.165 2420 3.65 3.48 2.50 2.29

LSD 0.05 0.320 0.436 0.70 0.51
Season 2006

Incc, + 0 Kg 1
compostifed 1.163 1.011 1.323 1.150 3.16 2.88 1.62 1.42

Incc. + 500 Kg
compostfed 1513 | 1.161 1.893 1.283 3.28 3.14 1.76 1.49

noc. * 1000Kg | 4 937 | 41247 | 2063 | 1610 | 330 | 312 | 1.94 | 165

compost/fed

inoc. + 1500Kg

compostifed 2524 | 1613 | 3.023 { 2023 3.43 3.15 2.44 1.85
inot. + 2000Kg

compostfed 2.600 1.650 3.187 2.093 3.68 3.24 2.49 1.05

roc + 20 Kol a5 | 1425 | 2435 | 1985 | 352 | 322 | 220 | 226

g;‘f:gw*m‘(g 2678 | 1.843 | 32851 2135 | 370 | 348 | 220 | 232

[LSD 0.05 0.401 0.485 0.75 0.61

From the abovementioned results, it can be stated that the
application of 2000 kg compostfed before sowing soybean could be
recommended for raising soybean productivity and decreasing pollution
through decreasing mineral nitrogen application under the environmental
condition of the present study.

2- Statistical main effect of compost:

Regardeless of seasons and cultivars, results in Table (6) indicated
that the highest means of nodules number and dry weight, shoot dry weight
and its nitrogen content as well as seed and straw yields were obtained in
plants inoculateded with Bradyrhizobium and fertilizerd with 2000 kg
compost/fed. There are insignificantly difference between the use of 2000 kg
compost/fed and/or the use of 20 kgN/fed.

Table (B} shows that the maximum number of nodules and their dry
weight were obtained in plants inoculated with Bradyrhizobium combined with
2000 kg compost/fed followed by those inoculated with Rhizobium plus 20 kg
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nitrogenffed and those inoculated with Bradyrhizobium pius 1300 kg
compost/fed. This could be due to the effect of the applied compost levels on
plant growth, which is resuiting from the production of plant growth regulators,
vitamins leading to enhancement the uptake of plant nutrients, suppression of
pathogeric of deleterious organisms as reported by many worker (Chebotar
st al., 2001, Zaied et al, 2003 and Kennedy et al., 2004). irrespective of
incculation, ihe nodulation exhibited a significant increase due to the
application of compost at different levels in comparison to the treatments
received no compost. Data also revealed significant increases of nodules
number and dry weight for seed inocuiated with Bradyrhizobium compared to
uninoculated ones. In fact, the addition of enriched organic fertilizer to soil led
to raise its fertiiity and microbial activity, which reflected on enhancing the
root profiferation and nodule formation. Such promotion nodulation pattern for
many legumes is confirmed by many investigators (El-Sawi et al., 2001; Bai
et al.. 2002; Abdel-Wahab and Ahmed, 2003 and Abdel-Wahah and Said,
2004

Table {6): Statistical main effect of Bradyrhizobium inoculation
combined with different levels of compost on nodulation
and growth of soybean during the two seasons of 2005

o and 2006
[ Nodulation Shoot
Treatments {Number /] Dry weight | Dry weight | N-content
plant | {mg/piant) {(g/plant) _ | (mg/plant)

inoc. + (0 Kg compostifed 8.0 83.9 27.0 541.2
inoc. + 500 Kg compost/fed 14.0 138.5 34.5 620.7
Inoc. + 1000 Kg compost/fed 17.3 181.6 39.5 873.2
inoc. + 1500 Kg compostifed 1985 . 1934 46.5 1129.6
inoc. + 2000 Kg compostffed 21.3 228.6 51.2 1288.3
Inoc. + 20 Kg Nffed 205 . | . 212.2 48.6 1160.56
Un-inoc. + 70KgN/fed 0.0 0.0 52.3 13578
LSD 0.05 2.1 204 4.5 84.2

. Ccncerning the dry weight of 60 day-old soybean plants, data in
Table {6) clearly iliustrated that the addifion of organic fertilizer led to a higher
increase in shoots dry weight and its nilrogen content to be similar or higher
than values obtained by using the recommended treatment. As well as, plant
height, branches and pods number/ piant, seed index (Table 7) seed and
straw vield, its nitrogen percentage (Table 8). This positive effect was
magnified when combined with Bradyrhizobium inoculation particularly at high
level of compost {1500 and/ or 2000 kgffed), which gave the highest values of
these parameters. Using such treatments exhibited the increases in
characters under study over the control {zero compost). There are no
significant differences due to the use any of 2000 kgN/fed, 1500 kg/fed or
fertilizer with starter dose of 20 kg N/fed, respectively.
The increases in the previous parameters may be attributed in part to
the effect of organic fertilizer used on the production of humus substances,
which improves the physical and chemical properties of soil, increases the
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water holding capacity, availability of nutrients, which leads to establish
suitable growth media for growing plants. Claims to the promotion effect of
enriched bio-organic soil conditioner on plant growth were reported by
various workers, Bashan and Levanony (1990}, Antoun et al. (1998) and
Abdel-Wahab and Ahmed (2003) who explained the favorable effects of the
combination between compost and biofertillzers on the basis of the beneficial
effects of bacteria on the nutrient availability, vital enzymes,  hormonal
stimulating effects on plant growth or the increasing of photosynthetic activity.

Table (7): Statistical main effect of Bradyrhizobium inoculation
combined with different levels of compost on yield
component of soybean during the two seasons of 2005 and

2006
.| Branches " Pods 100-Seed
Treatments Plant height number number weight
{plant ‘Iplant

inoc. + 0 Kg compostifed 59.18 1.2 35.225 11.55

Inoc. + 500 Kg compost/fed 68.40 16 41,25 12.95

Inoc. + 1000 Kg compostifed 78.98 2475 48.225 14.225

Inoc. + 1500 Kg compostied 91.6 29 58.925 17.775

inoc. + 2000 Kg compostifed 96.63 3.175 60.3 18.625

Inoc. + 20 Kg Nifed 91.23 2.8 54.525 16.825
[Un-inoc. + 70KgNHed 966.25 3.25 60.425 19.2

LSD 0.05 5.3 0.4 - 48 3.2

Table (B8): Statisticai main effect of Bradyrhizobium inoculation
combined with different levels of compost on seed and
straw yields of soybean during the two seasons of 2005 and

2006
Yleld n/fed) %N
Treatments [ Seed | Straw | Seed Straw
Inoc. + 0 Kg compostifed 1.026 1.178 2.995 1.470
Inoc. + 500 Kg compostifed 1.292 1.494 3.190 1.573
Inoc. + 1000 Kg compostffed 1.609 1.810 3.185 1,738
Inoc, + 1500 Kg compostifed 2,045 2.443 3.263 2.123
Inoc. + 2000 Kg compost/fed 2271 2.620 3.450 2.263
Inoc, + 20 Kg Nffed 1.901 2.206 3345 2.215
Un-inoc. + 70KgN/fed 2.333 2.751 3.578 2.350
LSD 0.05 0.280 2.310 0.520 0.492

3- Statistical main effect of cultivars

Data in Table (9) showed that the application of different levels of
‘compost combined with - Bradyrhizobium “inoculation showed significant
differences between the soybean cultivars due to all studied characters in
both seasons except for seed and straw N %, nodules number. Giza111
cultivar exceeded Crawford cultivar in nodules number and ptant dray weight,
growth, plant height, branches and pods number, seed index, seed and straw
yields.

_ Suich differences between cultwars mlght be attributed to the growth
habit of each cultwar whnch is govemed by genetlcally factors andior
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environmental condition. These results are in agreement with those reporiec
by Zhou et al. {1994), El-Karamity {1998) and Abd E!-Hafez (1999).
4- Statistical main effect of season:

The analysis of wvariance for seasons, treatments and their
interactions of all studied characters are given in Table {9). Data revealec
that there are significant differences in plant height, dry weight of shoots anc
shoots N-content as well as seed and straw yields. The second season of
2006 recorded the highest values of nodule number (15.8), nodule dry weight
{153.6), shoot dry weight (43.7g/plant) as well as, ihe highes! values of straw
yield 2.106 tonffed in the second season. While, in the firsi season of 2005
the highest values of shoots N-content (1011.9 mg N/plant), plant height
(86.9cm) and seed yield {1.790 tonffed) were recorded. These resuits
indicatec that season effect is important in the study. The differences
between seasons reflecting the differences in weather ancd the environmental
condiiions along both studied seascons, suggesting the pessihility to rise yielc
ievel by choosing the proper time of agricuiture and other agronomic
practices.

Table {9); Response of soybean parameters due to Statistical main
effect of two cultivars and two seasons over Bradyrhizobium
inoculation combined with different levels of compost

Cultivars I Seasons }
Growth parameters Giza 174 Crawford [LSD 0.05] 5005 | 2006 |LSD 0.05:
Nedules number per plant 13.6 10.0 1.6 | 128 15.8 14 |
Noduies DW (mg/plant} 156.5 87.7 175 | 1430 1536 14.8
Shoot DW (g/plant) 37.5 32.¢ 2.4 41.7 43.7 1.8 |
Shoot N-content {mg/plant} 937.0 703.3 145.2 | 1011.9 §79.8 126.8 |
Plzni height {cm) 78.0 60.0 6.2 86.9 80.6 44 |
Number of branches per plant 2.3 1.8 0.2 | 25 2.5 01 i
Number pods per plant 49.2 35.3 4.2 | 483 53.2 34
100-Seed weight {g) 145 - 1.6 .6 15.4 16.3 13 |
Seed vield ton/fed 1.76 .17 0.22 1.790 1.775 0.12 !
Straw yield tonffed 2.00 1.42 0.45 2037 2.106 012
%N in seed 2.80 2.26 0.36 3.265  3.307 0.23 |
%M in straw 1.73 1.50 0.22 1.945 1.977 0.18 1}
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