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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, yield 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 soybean cultivars used were Giza 111 and Crawford. 
Treatments were five different levels of compost, zero, 500, 1000, 1500 and 2000 kg 
compost/fed compared with the Bradyrhizobium inoculated soybean plus starter dose 
of nitrogen fertilizer (20 kg N/fed) or uninoculated soybean fertilized with the 
recommended dose of nitrogen fertilizer (70 kg N/fed). A split plot layout with four 
replications was used. 

Results showed 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 
compost in Giza 111 and Crawford cultivars. 

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

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

It can be stated that applying different compost levels to soybean plants was 
the recommended for raising soybean productivity and reducing the environmental 

pollution under condition of the present study. 
 

INTRODUCTION 
 

Soybean [Glycine max (L.) Merrill] is one of the most important annual 
pulse crops in the world. The cultivated form is used in human food and livestock 
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. It has been called “yellow jewel”, 
“nature’s miracle protein” and “meat of the field” (Noureldin, 1998). The oil is used 
essentially in margarine, salad oils, cooking oil and shortening. Moreover 
soybean products became more important because of low costs, nutritionally 
balanced and beverages for human consumption.  

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 organic materials as fertilizers began to decline, 
while the use of mineral fertilizers is increasing. At the moment, crop residues are 
utilized largely for burning, industry and animal feed. The amounts of farmyard 
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manure available to the Egyptian farmer are not sufficient and it is very poor in 
organic matter and plant nutrient contents. 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 alternative way to meet the growing 
needs for organic manure is by composting plant and animal residues (Abd-El 
Ghaffar, 1978). 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 numbers 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, yield and yield components for two soybean 
cultivars plants. Moreover, to minimize the environmental pollution, resulted from 
the intensive use of chemical fertilization by substituting a part of it with organic 
fertilizer (compost). 

 

MATERIALS AND METHODS 
 

Two field experiments 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). 
Microbial strains: 

All microorganisms used in preparing bio-organic fertilizer (compost) 
such as cellulose decomposers, (Trichoderma ressie), phosphate dissolving 
bacteria (Bacillus megatherium var phosphaticum) and nitrogen fixing bacteria 
(Azotobacter chroococcum) were prepared in Biofertilizers Production Unit; 
Microbiology Department; SWERI, ARC, Giza, Egypt. Also, mixtures of two 
strains of Bradyrhizobium japonicum USDA 110 and HH303 (approximately 109 
cells/ml) used in soybean inoculation were prepared and added to sterile solid 
carrier (vermiculite + 10% peat) to prepare the inoculant used for soybean 
inoculation.  
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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 

Physical and chemical properties First season 2005 Second season 2006 

Particles size distribution 
Sand % 20.70 19.95 
Silt % 34.05 35.00 
Clay % 45.25 45.05 
Texture grade Clayey Clayey 
pH (1:5 soil water suspension) 8.00 7.92 

E.C. (dS/m at 25 c) 1.75 1.61 

Organic matter % 0.94 0.96 
Soluble cations (meq/L) 

Ca++ 4.27 4.14 
Mg++ 2.34 2.41 
Na+ 7.49 7.46 
K+ 2.72 2.65 

Soluble anions (meq/L) 
CO3

- 0.00 0.00 
HCO3

- 1.86 1.91 
Cl- 2.39 2.41 
SO4

-- 12.57 12.34 
 

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. Station 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. 

To set 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 full 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 microbiological determinations (Table 2).  

Plant cultivars:  
Soybean seeds Giza 111 and Crawford were kindly provided by Field 

Crops Research Institute, ARC, Giza, Egypt. 
Field experiments: 

Two consequence field experiments were done at the experimental farm 
of Mallawi Agriculture Research station. Minia, Governerate, 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 compost 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% P2O5) and potassium sulfate (48% K2O) were incorporated into 
soil before sowing at the rates of 200 and 50 kg/fed, respectively. 
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Table (2): Characteristics the bio-compost used in the field experiment 
Properties Values 

pH 7.28 
E.C. (dS/m at 25oC) 4.18 
Organic matter (%) 36.07 
Organic-C (%) 24.97 
Total N ( % ) 1.20 
C/N ratio 20.8 
Total-P (%) 1.04 
Total-K (%) 0.52 
Total soluble-N (ppm) 642.5 
Available-P ( ppm) 276.0 
Available-K (ppm) 725.4 
Total count of bacteria 26 x 107 

Total count of fungi 16 x 106 

Total count of actinomycetes 10 x 106 

 

Sowing soybean seeds took place on May 4 th and 10 th during summer 
seasons of 2005 and 2006, respectively. Soybean seeds were cultivated 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 plus 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. + 0 Kg compost/fed 
Bradyrhizobium inoc. + 500 Kg compost/fed 
Bradyrhizobium inoc. + 1000 Kg compost/fed 
Bradyrhizobium inoc. + 1500 Kg compost/fed 
Bradyrhizobium inoc. + 2000 Kg compost/fed 
Bradyrhizobium inoc. + 20 Kg N/fed 
Un-inoc. + 70KgN/fed 

Five plants samples were randomly taken from each plot at 60 days after 
planting to determine nodule 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 plant 
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 
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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 N/fed did not produce nodules number 
or dry weight in the two cultivars at both seasons, indicating that the specific 
indigenous Bradyrhizobium japonicum in the experimental soils are absent. 
 

Table (3): Effect of Bradyrhizobium inoculation combined with different 
levels of compost on nodulation and growth of two soybean 
cultivars during the two seasons of 2005 and 2006 

Treatments 

Nodulation Shoot 

Number / plant 
Dry weight 
(mg/plant) 

Dry weight 
(g/plant) 

N-content 
(mg/plant) 

Giza 
111 

Crawford 
Giza 
111 

Crawford 
Giza 
111 

Crawford 
Giza 
111 

Crawford 

Season 2005 
Inoc. + 0 Kg 
compost/fed 

8 6 86.2 72.3 28.5 21.6 584.3 399.6 

Inoc.+500 Kg 
compost/fed 

15 10 163.5 98.4 35.4 32.6 764.6 625.9 

Inoc.+1000 Kg 
compost/fed 

19 12 243.6 102.6 38.6 35.7 907.1 731.9 

Inoc. + 1500 Kg 
compost/fed 

20 15 257.4 115.4 48.5 42.8 1290.1 1005.8 

Inoc. + 2000 Kg 
compost/fed 

22 16 268.4 187.6 56.2 46.8 1539.9 1132.6 

Inoc. + 20 Kg 
N/fed 

20 18 254.8 151.6 51.2 44.6 1318.6 1052.6 

Un-inoc. + 
70KgN/fed 

0 0 0 0 54.7 49.2 1559.0 1254.6 

LSD 0.05 2.1 20.6 5.3 186.4 
Season 2006 

Inoc. + 0 Kg 
compost/fed 

10 8 92.5 84.6 30.4 27.6 656.64 524.4 

Inoc. + 500 Kg 
compost/fed 

18 13 186.3 105.6 36.5 33.5 448.95 643.2 

Inoc. + 1000Kg 
compost/fed 

22 16 266.5 113.5 46.8 36.8 1132.56 721.28 

Inoc. + 1500Kg 
compost/fed 

25 18 2648 135.9 50.2 44.3 1345.36 877.14 

Inoc. + 2000Kg 
compost/fed 

27 20 292.6 165.7 53.4 48.5 1452.48 1028.2 

Inoc. + 20 Kg 
N/fed 

26 18 284.7 157.6 52.6 45.8 1378.12 893.1 

Un-inoc.+70Kg 
N/fed 

0 0 0 0 55.8 49.6 1551.24 1066.4 

LSD 0.05 2.6 34.6 6.2 198.6 

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 cultivar 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 
compost/fed) 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. 
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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.  

Similar trends were obtained in inoculated Crawford cultivar without 
compost, where shoots dry weight recorded 21.6 & 27.6 g/plant and nitrogen 
content of 399.6 & 524.4 mg N/plant during the two seasons in the same order. 

In Giza 111 cultivar, the uninoculated plants received the full dose of 
nitrogen (70 kg N/fed) 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.  

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 biological role of Rhizobium in 
enhancing plant growth and N2-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 Bradyrhizobium 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 Giza111 
with 1500kg compost /fed, while sowing Crawford with zero (control) recorded the 
lowest in all 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 N/fed. The 
inoculation of plants 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 compost/fed during both tested seasons. Then yield 
tended to decrease due to the use of 1500 kg compost/fed. 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 Bradyrhizobium 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, 72.4, 159.8 and 166.6% over the inoculated plants without compost 
in the first season, respectively. While, in the second season which recorded 
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increases of 30.1, 66.6, 117.0 and 123.6 % in seed yield at the same order for 
plants inoculated with Bradyrhizobium combined with 500, 1000, 1500 and 2000 
kg compost/fed. 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 compost/fed, 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 500, 1000, 1500 and 2000 kg compost/fed. 
The increases in straw yield were 11.6, 40.0, 75.9 and 82.0%, respectively. 

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 soil physical properties including water-holding 
capacity and reduces the probability of soil borne infection (Hoitink et al., 1993). 

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 

Treatments 
Plant height (cm) 

Branches number 
/plant 

Pods number 
/ plant 

100-Seed weight 
(g) 

Giza 
111 

Crawford 
Giza 
111 

Crawford 
Giza 
111 

Crawford 
Giza 
111 

Crawford 

Season 2005 
Inoc. + 0 Kg 
compost/fed 

62.7 58.3 1.3 1.2 36.0 30.3 11.5 10.4 

Inoc.+500 Kg 
compost/fed 

75.8 63.7 1.7 1.5 45.3 35.3 13.4 11.3 

Inoc.+1000 Kg 
compost/fed 

88.0 74.6 2.6 2.5 53.1 40.7 14.9 12.3 

Inoc. + 1500 Kg 
compost/fed 

109.4 81.1 3.2 2.8 63.2 49.3 19.7 15.1 

Inoc. + 2000 Kg 
compost/fed 

118.0 84.2 3.3 2.8 71.9 44.7 20.9 15.3 

Inoc. + 20 Kg 
N/fed 

112.6 79.2 2.8 2.8 58.8 45.2 18.7 14.8 

Un-inoc.+ 
70KgN/fed 

114.5 89.6 3.4 3.1 69.8 46.8 20.8 16.7 

LSD 0.05 7.1 0.3 5.0 2.1 
Season 2006 

Inoc. + 0 Kg 
compost/fed 

62.4 53.3 1.3 1.0 41.3 33.3 12.8 11.5 

Inoc. + 500 Kg 
compost/fed 

73.8 60.3 1.9 1.3 47.7 36.7 14.4 12.7 

Inoc. + 1000Kg 
compost/fed 

83.0 70.3 2.9 1.9 56.4 42.7 16.1 13.6 

Inoc. + 1500Kg 
compost/fed 

100.7 75.2 3.4 2.2 70.9 52.3 20.2 16.1 

Inoc. + 2000Kg 
compost/fed 

108.0 76.3 3.8 2.8 78.3 46.3 22.6 15.7 

Inoc. + 20 Kg 
N/fed 

98.5 74.6 3.2 2.4 68.9 45.2 18.6 15.2 

Un-inoc.+70Kg 
N/fed 

104.0 78.4 3.5 3.0 74.5 50.6 22.5 16.8 

LSD 0.05 6.4 0.7 6.1 4.0 
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From the abovementioned results, it can be stated that the application of 
2000 kg compost/fed 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.  

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 

Treatments 

Yield (Ton/fed) %N 
Seed Straw Seed Straw 

Giza 
111 

Crawford 
Giza 
111 

Crawford 
Giza 
111 

Crawford 
Giza 
111 

Crawford 

Season 2005 
Inoc. + 0 Kg 
compost/fed 

1.070 0.860 1.143 1.095 3.12 2.82 1.54 1.30 

Inoc.+500 Kg 
compost/fed 

1.413 1.080 1.577 1.223 3.20 3.14 1.65 1.39 

Inoc. + 1000 Kg 
compost/fed 

1.867 1.384 1.970 1.597 3.20 3.12 1.86 1.50 

Inoc. + 1500 Kg 
compost/fed 

2.457 1.586 2.970 1.757 3.32 3.15 2.36 1.84 

Inoc.+2000 Kg 
compost/fed 

3.033 1.802 3.047 2.143 3.64 3.24 2.41 2.20 

Inoc. + 20 Kg 
N/fed 

2.275 1.420 2.859 1.546 3.42 3.22 2.40 2.00 

Un-inoc. + 
70KgN/fed 

2.937 1.872 3.165 2.420 3.65 3.48 2.50 2.29 

LSD 0.05 0.320 0.436 0.70 0.51 
Season 2006 

Inoc. + 0 Kg 
compost/fed 

1.163 1.011 1.323 1.150 3.16 2.88 1.62 1.42 

Inoc. + 500 Kg 
compost/fed 

1.513 1.161 1.893 1.283 3.28 3.14 1.76 1.49 

Inoc. + 1000Kg 
compost/fed 

1.937 1.247 2.063 1.610 3.30 3.12 1.94 1.65 

Inoc. + 1500Kg 
compost/fed 

2.524 1.613 3.023 2.023 3.43 3.15 2.44 1.85 

Inoc. + 2000Kg 
compost/fed 

2.600 1.650 3.187 2.093 3.68 3.24 2.49 1.95 

Inoc. + 20 Kg 
N/fed 

2.485 1.425 2.435 1.985 3.52 3.22 2.20 2.26 

Un-inoc.+70Kg 
N/fed 

2.678 1.843 3.285 2.135 3.70 3.48 2.29 2.32 

LSD 0.05 0.401 0.485 0.75 0.61 

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 (6) 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 
nitrogen/fed and those inoculated with Bradyrhizobium plus 1500 kg compost/fed. 
This could be due to the effect of the applied compost levels on plant growth, 
which is resulting from the production of plant growth regulators, vitamins leading 
to enhancement the uptake of plant nutrients, suppression of pathogenic of 
deleterious organisms as reported by many worker (Chebotar et al., 2001; Zaied 
et al., 2003 and Kennedy et al., 2004). Irrespective of inoculation, the 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 inoculated with 
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Bradyrhizobium compared to uninoculated ones. In fact, the addition of enriched 
organic fertilizer to soil led to raise its fertility and microbial activity, which 
reflected on enhancing the root proliferation 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-Wahab and Said, 2004). 

Concerning the dry weight of 60 day-old soybean plants, data in Table 
(6) clearly illustrated that the addition of organic fertilizer led to a higher increase 
in shoots dry weight and its nitrogen content to be similar or higher than values 
obtained by using the recommended treatment. As well as, plant height, branches 
and pods number/ plant, seed index (Table 7) seed and straw yield, 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 kg/fed), 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. 
 

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 
and 2006 

Treatments 
Nodulation Shoot 

Number / 
plant 

Dry weight 
(mg/plant) 

Dry weight 
(g/plant) 

N-content 
(mg/plant) 

Inoc. + 0 Kg compost/fed 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 compost/fed 19.5 193.4 46.5 1129.6 
Inoc. + 2000 Kg compost/fed 21.3 228.6 51.2 1288.3 
Inoc. + 20 Kg N/fed 20.5 212.2 48.6 1160.56 
Un-inoc. + 70KgN/fed 0.0 0.0 52.3 1357.8 
LSD 0.05 2.1 20.4 4.5 84.2 

 
 

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 

Treatments Plant height 
Branches 
number 
/plant 

Pods        
number 
/plant 

100-Seed 
weight 

(g) 
Inoc. + 0 Kg compost/fed 59.18 1.2 35.225 11.55 
Inoc. + 500 Kg compost/fed 68.40 1.6 41.25 12.95 
Inoc. + 1000 Kg compost/fed 78.98 2.475 48.225 14.225 
Inoc. + 1500 Kg compost/fed 91.6 2.9 58.925 17.775 
Inoc. + 2000 Kg compost/fed 96.63 3.175 60.3 18.625 
Inoc. + 20 Kg N/fed 91.23 2.8 54.525 16.825 
Un-inoc. + 70KgN/fed 966.25 3.25 60.425 19.2 
LSD 0.05 5.3 0.4 4.8 3.2 

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 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 
biofertilizers on the basis of the beneficial effects of bacteria on the nutrient 



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

 8584 

availability, vital enzymes, hormonal stimulating effects on plant growth or the 
increasing of photosynthetic activity. 

 

Table(8):Statistical 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 

Treatments 
Yield (ton/fed) %N 

Seed Straw Seed Straw 

Inoc. + 0 Kg compost/fed 1.026 1.178 2.995 1.470 

Inoc. + 500 Kg compost/fed 1.292 1.494 3.190 1.573 

Inoc. + 1000 Kg compost/fed 1.609 1.810 3.185 1.738 

Inoc. + 1500 Kg compost/fed 2.045 2.443 3.263 2.123 

Inoc. + 2000 Kg compost/fed 2.271 2.620 3.450 2.263 

Inoc. + 20 Kg N/fed 1.901 2.206 3.345 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 plant dray weight, growth, 
plant height, branches and pods number, seed index, seed and straw yields.  

Such differences between cultivars might be attributed to the growth 
habit of each cultivar, which is governed by genetically factors and/or 
environmental condition. These results are in agreement with those reported by 
Zhou et al. (1994), El-Karamity (1998) and Abd El-Hafez (1999). 
4- Statistical main effect of season: 

The analysis of variance for seasons, treatments and their interactions of 
all studied characters are given in Table (9). Data revealed that there are 
significant differences in plant height, dry weight of shoots and shoots N-content 
as well as seed and straw yields.  
 

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 

Growth parameters 
Cultivars Seasons 

Giza 111 Crawford LSD 0.05 2005 2006 LSD 0.05 

Nodules number per plant 13.6 10.0 1.6 12.9 15.8 1.4 

Nodules DW (mg/plant) 156.5 87.7 17.5 143.0 153.6 14.8 

Shoot DW (g/plant) 37.5 32.9 2.4 41.7 43.7 1.8 

Shoot N-content (mg/plant) 937.0 703.3 145.2 1011.9 979.9 126.8 

Plant height (cm) 78.0 60.0 6.2 86.9 80.6 4.4 

Number of branches per plant 2.3 1.8 0.2 2.5 2.5 0.1 

Number pods per plant 49.2 35.3 4.2 49.3 53.2 3.4 

100-Seed weight (g) 14.5 11.6 1.8 15.4 16.3 1.3 

Seed yield ton/fed 1.76 1.17 0.22 1.790 1.775 0.12 

Straw yield ton/fed 2.00 1.42 0.45 2.037 2.106 0.12 

%N in seed 2.80 2.26 0.36 3.265 3.307 0.23 

%N in straw 1.73 1.50 0.22 1.945 1.977 0.18 

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 
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as, the highest values of straw yield 2.106 ton/fed in the second season. While, in 
the first season of 2005 the highest values of shoots N-content (1011.9 mg 
N/plant), plant height (86.9cm) and seed yield (1.790 ton/fed) were recorded. 
These results indicated that season effect is important in the study. The 
differences between seasons reflecting the differences in weather and the 
environmental conditions along both studied seasons, suggesting the possibility 
to rise yield level by choosing the proper time of agriculture and other agronomic 
practices. 
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 ان من فول الصويا لمستويات مختلفة من السماد العضوى )الكمبوست(.استجابة صنف
 2علاءالدين عبدالحميد أبوالسعود -   1جمال عبد العزيز عبد الحافظ

 مصر–الجيزة  –مركز البحوث الزراعية  –معهد بحوث المحاصيل الحقلية  -1
 مصر–يزة الج –مركز البحوث الزراعية -معهد بحوث الأراضي والمياه والبيئة  -2

 
بالمزرعة البحثية بمحطة البحوث الزراعية بملوى محافظةة  0226 -0225أجريت تجربتان حقليتان موسمى 

، كراوفةورد للتلقةيب بالريزوبيةا فةى وجةود مسةتويات ممتلفةة مةن 111المنيا لدراسة استجابة صنفان من فةو  الصةويا جيةز  
كجةةك كمبوسةةت نفةةدان بالىةةافة لموةةامةت المقارنةةة  0222، 1522،  1222 ، 522, 2) الكمبوسةةت  السةةماد الوىةةوى

 02كجك ننالفدان من السماد النيتروجينى أو التسميد المودنى الموصى به  02)التلقيب بالريزوبيا مع اىافة جرعة تنشيطية 
زعةت كجك ننالفةدان  وللةف فةر أربوةة مكةررات واسةتمدك نظةاك القطةع المنشةقة مةر  واحةد  فةر التصةميك التجريبةى حيةث و

 موامةت الأصناف فر القطع الرئيسية  وموامةت التسميد الحيوى )الكمبوست  فى القطع المنشقة الثانوية.
 وكانت أهك النتائج المتحص  عليهاكما يلى .

فةةى وجةةود الكمبوسةةت الةةى زيةةاد  فةةى أعةةداد الوقةةد الجلريةةة وأوزانهةةا وكةةللف المجمةةو             بالريزوبيةةا  أدى التلقةةيب
 ومحتواه من النيتروجين بالمقارنة بالتلقيب بدون اىافة الكمبوست فى الصنفين تحت الدراسة.المىرى 

الةوزن الجةاف  –تفوق فى ك  الصفات الممتبر  وهر )أعداد وأوزان الوقةد الجلريةة   111أظهرصنف جيز  
 محصولى البلور والقش . بلر  وزن 122عدد القرون على النبات ، وزن ا –طو  النبات عدد الفرو  ننبات – للنبات 

أشارت النتائج الى أن زياد  مستويات التسميد الوىوى ) الكمبوست  أدت الى زياد  جميع الصفات موىع الدراسة مقارنة 
كجةةك نفةةدان تفو ةةمعلى جميةةع المسةةتويات فةةى كةة  الصةةفات موىةةع 0222بةةالكنترو . و ةةد حقةةي مسةةتود التسةةميد الوىةةود 

 كجكنفدان.1522الدراسة تةه مستود التسميد 
عةدد الفرو ننبةات –كان للتفاع  بين الووام  تحت الدراسة تأثيرا ايجابيا حيث سجلت أعلى  ةيك )طةو  النبةات 

مةةع التسةةميد  111عةةدد القةةرون ننبةةات ، وزن محصةةو  البةةلور والقةةش طننالفةةدان  لةةللف ينصةةب بزراعةةة الصةةنف جيةةز  –
النتةائج أن مواملةة نباتةات فةو  الصةويا بالتسةميد الوىةوى  كجكنفدان.ويمكن أن نستملص مةن0222)الكمبوست   الوىوى

للأسةمد                  الاسةتمداك المكثةففى وجود التلقيب بالريزوبيا يزيد مةن انتاجيةة الفةدان وكةللف يقلة  مةن التلةوث البيئةر النةاجك عةن 
 المودنية.


