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Introduction 
Soybean (Glycine max) is one of the most important oilseed crops in the world 
having eastern Asian origin and belongs to the family fabaceae. Soybean has now 
been established as an economically important leguminous crop, known for its 
high valued protein, oil, food, feed and industrial application. It enriched the soil by 
fixing nitrogen in symbiosis with bacteria. In the International World Trade 
Markets, soybean is ranked number one among the major oil crops. In India, the 
consumption of oil has been increasing steadily as a result of rise in population 
and living standard of the people [5, 22].  
Soybean accounts for about 50 per cent of oilseeds production and 30 per cent of 
the total supply of all the vegetable oils in the world. It is a unique two-in-one crop, 
having both high quality protein (43 per cent) and oil (20 per cent) content. The 
protein form of soybean is equivalent in quality to that of meat, milk products and 
eggs. The soybean produces 2-3 times higher good quality protein on per hectare 
basis and cholesterol free oil than other pulses [15]. The soybean protein is rich in 
lysine (about 5 per cent), which is deficient in most of the cereals. Out of the total 
soybean produced, about 85 per cent is utilized for oil extraction, 10 per cent for 
seed purpose and 5 per cent as a food. Soybean designated as ‘miracle bean’ has 
established potential as an industrially vital and viable oilseed crop in many areas 
of India.  Soybean plays a vital role in agricultural economy of India. However, the 
soybean production is declining in India due to inadequate use of fertilizers. Apart 
from nitrogen and phosphorus, some of the secondary and micronutrients element 
are important for increasing the grain yield of soybean. There is an increasing 
interest in the use of organic manures as a source of nutrient supply to crop

 
production for sustainable soil productivity, ecological stability and to minimize the 
requirement for chemical fertilizers. Indian soils are poor in organic carbon due to 
its tropical climate. With the increasing soil degradation and cost of chemical 
fertilizers, there is a need to integrate them with organic sources, which are good 
for soil health besides supplying nutrients for longer period. Amongst the different 
sources of organic manures, FYM, vermicompost and castor cake are easily 
available in the market. Irrespective of the other crops oilseed crops, sulphur is 
now rightly called as the fourth essential plant nutrient after N, P and K. Presently, 
its importance is recognized due to its wide spread deficiency in the soils. The 
deficiency of sulphur in the soils and crops is mainly due to intensive cultivation 
with high yielding varieties, use of S- free fertilizers, scarce use of organic 
manures and increase in irrigation facility. The beneficial role of sulphur in 
increasing crop production, particularly in the oilseeds and pulse crops has been 
reported by several researchers. About 37 per cent soils of the Gujarat are found 
sulphur deficient. The soils of middle Gujarat are light in texture and mostly in 
medium and deficient range in S availability; which resulted in reduction in yield 
and quality of the soybean crop [17].  
 
Materials and Methods  
The field experiment was conducted during the kharif season of 2011 and 2012 at 
Krishi Vigyan Kendra, Anand Agriculture University, Muvaliya Farm, Dahod. The 
soil had clay-loam in texture having 0.27% organic carbon, available N 521.3 kg 
ha-1, available P2O5 38.5 kg ha-1, available K2O  455.6, available S 8.24 mg kg-
1 and available Zn 0.92 kg ha-1. The experiment was laid out in Factorial 
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Abstract- Field experiment was conducted at Krishi Vigyan Kendra, Anand Agricultural University, Dahod during kharif 2011 and 2012 to study the “Effect of organic 
manures, fertilizers and bio-fertilizers on growth and yield of soybean (Glycine max)”. The experimental field had an even topography with a gentle slope having good 
drainage and sandy loam in texture. Sixteen treatment combinations in kharif soybean comprised of four treatments of organic manures and four treatments of 
fertilizers/bio-fertilizers were tested in a Factorial Randomize Block Design (FRBD) with four replications. The various growth and yield attributing characters of soybean 
were significantly higher under the treatment of FYM @ 10.0 t ha -1 and the lowest under control (RD) i.e. no organic manure treatment. No significant response of 
organic manure, fertilizers and bio-fertilizers treatments was observed on plant population at 20 DAS and at harvest during both the years of study and also in pooled 
results. The highest seed yield (2283, 2338 and 2311 kg ha -1 during the years 2011, 2012 and pooled data, respectively) and highest stover yield (3479, 3866 and 3673 
kg ha-1 during 2011, 2012 and in pooled, respectively) of soybean was recorded with treatment M3 (10.0 t FYM) over rest of the treatments. Similarly, the highest seed 
yield (2224 kg ha-1) and stover yield (3637 kg ha-1) were recorded under the treatment B3 (20 kg S ha-1 + 10 kg Zn ha-1 + Bio- fertilizer) than other treatments. 

Keywords- Organic manure, Fertilizer, Bio-fertilizer, Soybean yield, Soybean stover 
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Randomized Block Design (FRBD) with 4 replications. Sixteen treatment 
combinations in kharif soybean comprised of four treatments of organic manures 
i.e. M0 (RD), M1 (Castor cake @ 1.0 t ha-1), M2 (Vermicompost @ 2.5 t ha-1) and 
M3 (FYM @ 10.0 t ha-1) and four treatments of fertilizers/bio-fertilizer  i.e. B0: 
Control, B1: 20 kg S ha-1, B2: 20 kg S ha-1+ 10 kg Zn ha-1, B3:  20 kg S ha-1 + 
10 kg Zn ha-1 + Bio-fertilizers. Soybean crop was shown on 15 and 13 July in 
2011 and 2012, respectively, maintaining the spacing of 45 cm between two rows. 
Recommended dose of fertilizer (45: 60:00 NPK kg ha-1 Basal) was applied 
before sowing of ‘NRC-37’ soybean.  
Data on different aspects of soybean crop were subjected to statistical analysis by 
SPSS software. The values of calculated “F” was worked out and compared with 
the value of table “F” at 5 per cent level of significance. The value of S. Em. ± and 
co-efficient of variation (C.V. %) was also calculated  
 
Results and Discussions  
The plant population recorded at 20 DAS and at harvest was not influenced 
significantly due to fertilizers and bio-fertilizer treatments during individual years as 
well as on the pooled basis. 
The results presented in [Table-1] indicated that the plant height of soybean in 
both the years as well as on pooled basis was significantly affected by application 
of different organic manures at 60 DAS and at harvest; however it was not 
significant at 30 DAS during both the years as well as in pooled results. 
Significantly higher values of plant height (64.59 and 71.48 cm) were observed at 
60 DAS and at harvest, respectively with the treatment FYM (10.0 t ha-1), but 
remained statistically at par with the treatment Vermicompost @ 2.5 t ha-1 and 
Castor cake @ 1.0 t ha-1 in the year 2011-12, whereas in the year 2012-13, the 
plant height was 66.43 cm and 73.66 cm at 60 DAS and at harvest, respectively in 
the same order. The control treatment (RD) produced shortest plants height at 60 
DAS (56.24 and 57.21 cm) and at harvest (64.35 and 67.52 cm) than all the 

organic manures treatments in the years 2011-12 and 2012-13, respectively. The 
increase in plant height, number of branches plant-1, days to 50 per cent 
flowering, days to maturity and number of root nodules plant-1 with FYM was 
probably due to cytokine synthesis and rapid conversion of synthesized 
carbohydrates into protein, consequent to increase in the number and size of 
growing cells, resulting ultimately into more number of branches. Secondly, it 
might be due to addition significant increase in organic matter content in the soil 
with the application of organic manure which improved the favourable effect on 
modifying the soil environment to hold more water and nutrients, better aeration 
and enhanced microbial activities. These results are in agreement with those 
reported by [23, 26,19].        
An appraisal of the data presented in [Table-1] revealed that the difference in plant 
height at 30 DAS was non-significant due to different treatments of fertilizers and 
bio-fertilizer however, numerically higher values of plant height (29.26 cm) was 
observed with treatment B3. Likewise, significantly higher plant height of soybean 
was recorded at 60 DAS and at harvest, respectively with the treatment B3, but 
was at par with other treatments during the years 2011, 2012 and in pooled data. 
Interaction effect with respect to plant height recorded at 30, 60 DAS and at 
harvest was found non-significant during both the years (2011 and 2012) and in 
the pooled analysis. It appears from the results presented in [Table-2] that the 
differences in number of branches plant-1 due to organic manures were significant 
during both the experimental years and in the pooled data. Application of FYM @ 
10.0 t ha-1 produced significantly higher number of branches plant-1 (4.46 and 
4.73) than control, but was at par with treatments of Vermicompost @ 2.5 t ha-1 
and Castor cake @1.0 t ha-1 in both the year (2011 and 2012) and in pooled data. 
It might be due to better availability of phosphorus to the plants as bacterial culture 
aids in dissolution of unavailable phosphorus in the soil. The results are in 
conformity with the findings of [30, 12, 18,15].  

 
Table-1 Plant height of soybean at 30, 60 DAS and at harvest as influenced by various treatments  

Treatments Plant height (cm) 

30 DAS 60 DAS At harvest 

2011 2012 Pooled 2011 2012 Pooled 2011 2012 Pooled 

Organic manures (M) 

M0 :  Control  (RD) 28.27 28.36 28.02 56.24 57.21 56.72 64.35 67.52 65.93 

M1:  Castor cake @ 1.0 t ha-1 28.88 29.02 28.90 57.62 59.92 58.77 66.95 70.34 68.64 

M2 :  Vermicompost @ 2.5 t 
ha-1 

28.92 30.08 29.52 61.76 64.76 63.26 69.97 71.61 70.79 

M3 :  FYM @ 10.0 t ha-1 29.75 30.13 30.07 64.59 66.43 65.51 71.48 73.66 72.57 

S.Em. ± 0.53 0.51 0.34 1.05 1.11 1.53 1.38 1.25 1.86 

C. D. at 5 % NS NS NS 3.01 3.17 4.31 3.92 3.56 5.23 

Fertilizers and bio-fertilizer (B) 

B0 : Control 28.24 28.55 28.50 57.59 59.32 58.46 66.08 67.28 66.68 

B1 : 20 kg S ha-1 29.06 29.44 29.06 60.02 62.38 61.20 68.16 71.04 69.60 

B2 : 20 kg S ha-1 + 10 kg Zn 
ha-1 

29.18 29.69 29.33 60.76 62.75 61.75 68.47 72.27 70.37 

B3 : 20 kg S ha-1 + 10 kg  Zn 
ha-1  + Bio- fertilizer 

29.34 29.92 29.62 61.83 63.87 62.85 70.04 72.53 71.28 

S.Em. ± 0.53 0.51 0.34 1.05 1.11 0.77 1.38 1.25 0.93 

C. D. at 5 % NS NS NS 3.01 3.17 2.15 3.92 3.56 2.61 

Interaction M × B NS NS NS NS NS NS NS NS NS 

C.V. % 7.27 7.00 6.65 7.03 7.17 7.10 8.08 7.07 8.90 

 
The number of root nodules plant-1 was increased significantly at 40 DAS during 
both the years as well as in combined analysis due to organic manure treatments 
[Table-2]. Application of FYM @ 10.0 t ha-1 (M3) significantly enhanced the 
number of root nodules plant-1 in both the years and in pooled data. The 
corresponding values for M1 and M2 were 46.31 and 47.38 as well as 52.13 and 
54.50 during the years 2011 and 2012, respectively. The lowest values of 39.94 
and 41.06 were observed in control treatment (M0) during the years 2011 and 
2012, respectively. The treatment B3 produced significantly higher number of root 
nodules plant-1 (51.19 and 54.38 during the years 2011 and 2012, respectively). 
The same values for B1 and B2 were 47.38 and 48.69 during the year 2011, 

whereas in the year 2012, it was 50.38 and 51.69, respectively. The lowest 
number of root nodules plant-1 (45.50 and 45.94) was recorded under control 
treatment during the years 2011 and 2012, respectively. The increase under the 
treatment B3 was to the tune of 12.51, 18.37 and 15.44 per cent over B0 (control) 
in the years 2011, 2012 and in pooled data results respectively. These results are 
in close agreement with those reported by [28, 6, 24, ,25]. 
It was observed from the data [Table-3] that fertilizers and bio-fertilizer significantly 
increased the number of days to 50 per cent flowering on pooled basis, whereas, 
it was found not significant during both the years. The maximum number of days 
to 50 per cent flowering was observed in B3 treatment. The increase under the 
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treatment B3 was to the tune of 4.25 per cent over B0 on pooled basis.  
Interaction effect of organic manures and fertilizers/bio-fertilizer with respect to 
number of root nodules plant-1 recorded at 40 days after sowing was non-
significant during the years 2011, 2012 and in pooled analysis. 
It was observed from the [Table-3] that organic manures significantly increased 
days to 50 per cent flowering in both the years and also in their combined 
analysis. Among the organic manure treatments, treatment M3 recorded 
significantly the highest number of days to 50 % flowering (51.7, 48.2 and 49.9, 
respectively) during the years 2011, 2012 and in the pooled analysis than M2, 

however it was found at par with treatments M1 and M0 during both the years as 
well as in pooled analysis. The minimum days to 50 per cent flowering was 
recorded under treatment M0 (control) in 2011, 2012 and in combined analysis. 
The maximum days to 50 per cent flowering (49.1 days) was recorded under the 
treatment B3 as compared to rest of the treatments in pooled results, but was 
remained at par with B1 and B2 treatments. The minimum number of days to 50 
per cent flowering (48.8, 45.5 and 47.1, respectively) was recorded by treatment 
B0 during the years 2011, 2012 and in pooled data. 
  

 
Table-2 Number of branches plant-1 and number of root nodules plant-1of soybean as influenced by various treatments 

Treatments No. of branches plant-1 No. of root nodules plant-1 

2011 2012 Pooled 2011 2012 Pooled 

Organic manures (M) 

M0 :  Control  (RD) 3.54 3.62 3.58 39.94 41.06 40.50 

M1:  Castor cake @ 1.0 t ha-1 3.79 3.82 3.81 46.31 47.38 46.84 

M2 :  Vermicompost @ 2.5 t ha-1 4.12 4.44 4.28 52.13 54.50 53.31 

M3 :  FYM @ 10.0 t ha-1 4.46 4.73 4.60 54.38 59.44 56.91 

S.Em. ± 0.10 0.12 0.11 0.97 1.25 0.78 

C. D. at 5 % 0.29 0.34 0.32 2.76 3.57 2.21 

Fertilizers and bio-fertilizer (B) 

B0 : Control 3.55 3.82 3.69 45.50 45.94 45.72 

B1 : 20 kg S ha-1 3.77 4.03 3.90 47.38 50.38 48.88 

B2 : 20 kg S ha-1 + 10 kg Zn ha-1 4.18 4.29 4.24 48.69 51.69 50.19 

B3 : 20 kg S ha-1 + 10 kg  Zn ha-1  + Bio- fertilizer 4.40 4.47 4.44 51.19 54.38 52.78 

S.Em. ± 0.10 0.12 0.11 0.97 1.25 0.78 

C. D. at 5 % 0.29 0.34 0.32 2.76 3.57 2.21 

Interaction M × B NS NS NS NS NS NS 

C.V. % 10.21 11.34 10.78 8.05 9.90 6.28 

 
Table -3 Number of days to 50 per cent flowering and days to maturity of soybean as influenced by various treatments  

Treatments Number of days to 50 per cent flowering Days to maturity 

2011 2012 Pooled 2011 2012 Pooled 

Organic manures (M) 

M0 :  Control  (RD) 48.5 43.9 46.2 102.6 103.2 102.9 

M1:  Castor cake @ 1.0 t ha-1 50.0 45.5 47.8 103.8 104.7 104.2 

M2 :  Vermicompost @ 2.5 t ha-1 50.3 48.1 49.2 104.4 105.3 104.8 

M3 :  FYM @ 10.0 t ha-1 51.7 48.2 49.9 105.9 106.8 106.3 

S.Em. ± 0.68 0.67 0.58 1.07 0.91 0.79 

C. D. at 5 % 1.95 1.90 1.44 NS NS 2.27 

Fertilizers and bio-fertilizer (B) 

B0 : Control 48.8 45.5 47.1 102.5 104.6 103.6 

B1 : 20 kg S ha-1 49.8 46.2 47.9 104.6 104.9 104.8 

B2 : 20 kg S ha-1 + 10 kg Zn ha-1 51.1 46.7 48.9 104.4 105.0 104.7 

B3 : 20 kg S ha-1 + 10 kg  Zn ha-1  + Bio- 
fertilizer 

50.9 47.3 49.1 105.1 105.4 105.2 

S.Em. ± 0.68 0.67 0.58 1.07 0.91 0.79 

C. D. at 5 % NS NS 1.44 NS NS 2.27 

Interaction M × B NS NS NS NS NS NS 

C.V. % 5.45 5.73 4.20 4.11 3.48 3.05 

 
It was observed from the data [Table-3] that organic manures did not significantly 
increase the number of days to maturity in both the years, but in combined 
analysis, number of days to maturity was significantly affected due to organic 
manure treatments. Treatment M3 recorded the highest days to maturity (106.3 
days) in the pooled analysis, however it was found at par with treatments M2, M1 
and M0 in the pooled analysis. It is evident from the data [Table-3] that fertilizers 
and bio-fertilizer application not significantly influenced the numbers of days to 
maturity during both the years as well as in the pooled analysis.  The maximum 
days to maturity (105.1 days) was recorded under the treatment B3 as compared 
to rest of the treatments in pooled results. The minimum number of days to 
maturity of 102.5, 104.6 and 103.6 was recorded by treatment B0 during the years 
2011, 2012 and in pooled data, respectively.   
Interaction effect of organic manures and fertilizers/bio-fertilizer with respect to 
days to 50 per cent flowering and number of days to maturity was found non-
significant during the years 2011, 2012 and in pooled data. 

Result pertaining to the pod length presented in [Table-4] indicates that 
significantly higher average pod length (3.66, 3.90 and 3.79 cm in the years 2011, 
2012 and in pooled analysis, respectively) was recorded in treatment of FYM @ 
10.0 t ha-1, which was found to be at par with Vermicompost @ 2.5 t ha-1 and 
Castor cake @1.0 t ha-1. Control treatment (RD) recorded the lowest pod length 
(2.67 and 2.92cm in the years 2011 and 2012, respectively). Significantly 
maximum pod length of 3.50 cm and 3.88 cm was recorded with treatment B3 
during the years 2011 and 2012, respectively showing it’s superiority over rest of 
the treatments i.e. B2 and B1. Increased pod length under the treatments M3, M2 
and M1 was to the tune of 35.84, 30.47 and 16.49 per cent over M0, respectively 
on pooled basis. The increase in pod length was might be ascribed to the fact that 
after proper decomposition and mineralization of applied organic manures. Slow 
release of nutrients during the entire crop growth period resulted in to better plant 
growth. The present findings are in close agreement with those reported by [23, 
27, 8,2]. 
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The number of seeds pod-1 was significantly influenced by different organic 
manures during both the years as well as in combined analysis [Table-4]. 
Application of FYM @ 10.0 t ha-1 (M3) recorded significantly more number of 
seeds per pod (3.13, 3.36 and 3.24 in the year 2011, 2012 pooled analysis, 
respectively) than rest of the treatments. Treatment M3 increased number of 
seeds pod-1 to the extent of 31.51, 28.57 and 29.60 per cent over control 
treatment in the years 2011, 2012 and pooled analysis, respectively. Significantly 
higher values of number of seeds pod-1 (2.99 in the year 2011, 3.19 in the year 
2012 and 3.09 in the pooled result) were recorded under treatment B3 than 
treatment B0, but it was remained statistically at par with the treatments B2 and 
B1 in the same year. Application of organic manures increased the number of 
seeds pod-1 with enhancement in the uptake of nutrients at flowering and 
improvement in the size of the sink to receive the source i.e. increased seeds pod-

1. These results corporate with those of [4, 13, 26]. The increase yield attributes 
under PSB treatment may be due to favourable effect of phosphate solubilizing 
bacteria on root growth and increased root activity thereby overall increased in 
absorption of applied nutrients which indirectly helps in increased in the growth of 
the root and ultimately effect on increased in yield attributes. Similar results were 
obtained by [6]. Secondly, the benefit of bio-fertilizers might be ascribed to N 
addition through biological N fixation by Rhizobium, activation of amino acids for 
synthesis of carbohydrates and P solubilization by PSB treatment. Co-inoculation 
of bio-fertilizer produced heavier seeds, which might be accorded to the better 
translocation of photosynthetic [9]. Number of seeds pod-1 was found non-
significant due to interaction effect of organic manures and fertilizers/ bio-fertilizer 
during both the years (2011 and 2012) as well as in pooled analysis [Table-4]. 

 
Table-4 Number of seeds pod-1 and pod length (cm) as influenced by various treatments 

Treatments Pod length (cm) No. of seeds pod-1 

2011 2012 Pooled 2011 2012 Pooled 

Organic manures (M) 

M0 :  Control  (RD) 2.67 2.94 2.79 2.38 2.62 2.50 

M1:  Castor cake @ 1.0 t ha-1 2.92 3.58 3.25 2.62 2.77 2.70 

M2 :  Vermicompost @ 2.5 t ha-1 3.50 3.79 3.64 3.06 3.16 3.11 

M3 :  FYM @ 10.0 t ha-1 3.66 3.90 3.79 3.13 3.36 3.24 

S.Em. ± 0.09 0.10 0.07 0.08 0.08 0.07 

C. D. at 5 % 0.25 0.27 0.20 0.23 0.23 0.19 

Fertilizers and bio-fertilizer (B) 

B0 : Control 2.92 2.96 2.94 2.34 2.65 2.50 

B1 : 20 kg S ha-1 3.11 3.58 3.35 2.88 3.00 2.94 

B2 : 20 kg S ha-1 + 10 kg Zn ha-1 3.24 3.75 3.49 2.98 3.07 3.03 

B3 : 20 kg S ha-1 + 10 kg  Zn ha-1  + Bio- 
fertilizer 

3.50 3.88 3.69 2.99 3.19 3.09 

S.Em. ± 0.97 1.25 0.78 0.08 0.08 0.07 

C. D. at 5 % 2.76 3.57 2.21 0.23 0.23 0.19 

Interaction M × B NS NS NS NS NS NS 

C.V. % 8.05 9.90 6.28 11.48 10.99 9.33 

 
The result presented in [Table-5] showed that application of FYM @ 10.0 t ha-1 
recorded significantly higher seed yield (2283,  2338 and 2311 kg ha-1 during the 
years 2011, 2012 and pooled data, respectively) and this treatment was found to 
be at par with treatments of Vermicompost @ 2.5 t ha-1 and Castor cake @ 1.0 t 
ha-1. The lowest values of seed yield (1720 kg ha-1 in years 2011, 1573 kg ha-1 
in year 2012 and 1647 kg ha-1 pooled data) were recorded with M0. The marked 

decrease in seed yield under M0 treatment was may be due to inadequate supply 
of nutrients, poor root proliferation which resulted in poor growth and yield 
attributes. Above findings are in accordance with those reported by [1], who 
observed that the yield of soybean was increased with increase in the FYM 
application rates upto 10.0 t ha-1. [4, 20, 19, 3] and [16] under different soil and 
climatic conditions also reported the similar results. 

 
Table- 5 Seed and stover yield (kg ha-1)of soybean as influenced by various treatments 

Treatments Seed yield (kg ha-1) Stover yield (kg ha-1) 

2011 2012 Pooled 2011 2012 Pooled 

Organic manures (M)    

M0 :  Control  (RD) 1720 1573 1647 3079 3540 3310 

M1:  Castor cake @ 1.0 t ha-1 1868 1732 1800 3129 3551 3340 

M2 :  Vermicompost @ 2.5 t ha-1 2155 2185 2170 3225 3762 3494 

M3 :  FYM @ 10.0 t ha-1 2283 2338 2311 3479 3866 3673 

S.Em. ± 56 57 41 91 88 53 

C. D. at 5 % 160 164 116 258 250 151 

Fertilizers and bio-fertilizer (B) 

B0 : Control 1772 1601 1687 2918 3482 3200 

B1 : 20 kg S ha-1 1901 1955 1928 3225 3691 3458 

B2 : 20 kg S ha-1 + 10 kg Zn ha-1 2122 2056 2089 3337 3703 3520 

B3 : 20 kg S ha-1 + 10 kg  Zn ha-1  + Bio- 
fertilizer 

2231 2217 2224 
3432 3842 3637 

S.Em. ± 56 57 41 91 88 53 

C. D. at 5 % 160 164 116 258 250 151 

Interaction M × B NS NS NS NS NS NS 

C.V.% 11.23 11.78 8.19 11.23 9.55 6.14 

 
The seed yield was significantly affected during both the years as well as in 
pooled data [Table-5]. A perusal of data revealed that treatment B3 recorded 
significantly the highest seed yield of 2231, 2217 and 2224 kg ha-1 during 2011, 
2012 and in pooled data, respectively. Treatment B3 was found significantly 

superior than treatments B0 and B1 in both the years and in pooled analysis. The 
control treatment (B0) resulted in significantly the lowest seed yield of soybean 
(1772, 1601 and 1687 kg ha-1 in 2011, 2012 and in pooled data, respectively). 
Data presented in [Table-5] indicated that seed yield of soybean was unaffected 
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due to interaction effect between organic manures and fertilizers/bio-fertilizer. The 
increase in seed yield with application of sulphur @ 20 kg ha-1 along with 10 kg 
Zn ha-1 and seed inoculation of Rhizobium + PSB (B3) might be due to better 
yield attributes like pod length and number of seeds pod-1. 
Among the different organic treatments, application of FYM @ 10.0 t ha-1 (M3) 
was turned out to be superior over rest of the treatments during both the years as 
well as in pooled data. The per cent increase recorded with treatment M3 in 2011, 
2012 and in pooled data over treatment M0 (control) was 9.21, 13.00 and 10.97 
per cent, over M1 was 8.87, 11.19 and 9.97 per cent and over M2 was 2.76, 7.88 
and 5.12 per cent, respectively. Significantly the lowest stover yield was recorded 
under treatment M0. These results supported the observations made by [1, 26, 8] 
and [19]. The different fertilizers and bio-fertilizer treatments, the treatment B3 was 
turned out to be superior over rest of the treatments during both the years as well 
as in pooled data. The maximum stover yield of soybean was recorded with 
treatment B3 (3432, 3842 and 3637 kg ha-1) over rest of the treatments viz.; B0 
(2918, 3482 and 3200), B1 (3225, 3691 and 3458 kg ha-1) and B2 (3337, 3703 
and 3520 kg ha-1) during 2011, 2012 and in pooled data, respectively. The lowest 
value of stover yield was recorded with control treatment (B0). Interaction effect 
between organic manure and fertilizers/bio-fertilizer with respect to stover yield 
was found non-significant. Similar results were observed by [14, 11, 6, 12, 10, 21] 
and [29]. 
 
Conclusions 
It may be concluded that organic manures FYM@10 t ha-1 and fertilizers/bio-
fertilizers @ [20 kg S ha-1 + 10 kg Zn ha-1 + bio-fertilizer (rhizobium + PSB)] gave 
higher plant height, number of branches plant-1, number of root nodules plant-1, 
number of days to 50 per cent flowering, days to maturity, pod length, number of 
seed pod-1 ultimately produced highest seed and stover yield. 
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