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ABSTRACT: The experiment was conducted during rabi season in medium black soil at College Farm, College of 
Agriculture, Rajendranagar, ANGRAU, Hyderabad, Andhra Pradesh to study the influence of biofertilizers, 
vermicompost and chemical fertilizers on growth, nodulation, nutrient uptake, seed yield and economics of Black 
gram. From the data, it was observed that 50%RDF + Vermicompost + Rhizobium + Pseudomonas significantly 
increased the plant height, root length, leaf area index and leaf chlorophyll content at 25 and 50 DAS over the other 
treatments including control. The same treatment recorded highest seed yield (707 kg ha-1) and haulm yield (7067 
kg ha-1) as compared to the control. Nutrient uptake recorded significantly highest in the treatment supplied with 
biofertilizers along with Vermicompost and 50%RDF. Treatment supplied with 50%RDF + Vermicompost + 
Rhizobium + Pseudomonas recorded highest net return (17784 Rs ha-1) but highest B: C ratio (2.11) was recorded in 
the treatment supplied with 50%RDF + Rhizobium + Pseudomonas.  
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INTRODUCTION 
Urdbean [Vigna mungo (L.) Hepper] is an important kharif food legume, generally grown under marginal lands by 
resource poor farmers in India. India is the leading country in pulse cultivation area and contributes 25 to 27% of 
the world production and consumption respectively but also the largest importer of pulses with the contribution of 
34% of the global food use (Faostat 2008). India shares 70% of the total world black gram and green gram(Vigna 
radiata) production in which black gram constitutes 1.65 MT with the share of 12.4% ( Elzebroek and Wind 2008). 
Being grown mainly on the soils poor in fertility, use of biofertilizer along with vermicompost is necessary to 
realize good yields (Biswas et al. 2009).The inoculation of seeds with Rhizobium leguminosarum bv. phaseoli 
(RHL) is known to increase nodulation, nutrient uptake, growth and yield response of crop plants (Roy et al. 2006). 
The phosphate solubilising bacteria (PSB) – Pseudomonas fluorescence (PSF) also improves grain yield and soil 
nutrients besides suppressing soil borne pathogens (Balakrishnan et al. 2007). Co-inoculation of RHL and PSB and 
their combination with FYM improved plant biomass production, grain yield (Rudresh et al. 2005; Gomma and 
Mohamed 2007). In the present investigation the influence of mixing of biofertilizers with vermicompost on the 
growth, nodulation, nutrient uptake, seed yield and economics of Black gram is studied and result discussed. 
 
MATERIALS AND METHODS  
The experiment was conducted during rabi season in medium black soil at College Farm, College of Agriculture, 
Rajendranagar, ANGRAU, Hyderabad, Andhra Pradesh. The field experiment was conducted following randomized 
block design with 11 treatments replicated thrice. Treatment consisted of T1 (100%RDF), T2 (100%RDF+ 
Rhizobium + Pseudomonas), T3 (Vermicompost), T4 (Vermicompost + Rhizobium), T5 (Vermicompost + 
Pseudomonas), T6 (Vermicompost + Rhizobium + Pseudomonas), T7 (50%RDF), T8 (50%RDF+ Rhizobium + 
Pseudomonas), T9 (50%RDF + Vermicompost + Rhizobium), T10 (50%RDF + Vermicompost + Pseudomonas) and 
T11 (50%RDF + Vermicompost + Rhizobium + Pseudomonas). The growth parameters viz., plant height, root 
length, leaf area index, chlorophyll content nodule no. plant-1, nodule wt. (g plant-1), dry matter accumulation (g 
plant-1), were recorded at different crop growth stages. Likewise observation on yield attributes viz., number of 
seeds pod-1, weight of 100 Seeds, seed yield and haulm yield were taken at harvest.The net return and benefit: cost 
ratio was calcuated. The protein % in seed was determined by multiplying N content by 6.25. (Sadasivam and 
Manickam, 1996). Available nitrogen, phosphorus and potassium were estimated by alkaline permanganate method 
(Subbiah and Asija 1956), by Olsen’s method (Jackson (1973) and by flame photometer method respectively.  
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RESULTS AND DISCUSSION  
At 25 DAS and 50 DAS, treatment supplied with 50%RDF + Vermicompost + Rhizobium + Pseudomonas recorded 
significantly higher plant height, root length, leaf area index and chlorophyll content as compared to the remaining 
treatment as well as control.  
At flowering stage treatment T11 (50%RDF + Vermicompost + Rhizobium + Pseudomonas) recorded significantly 
higher number of root nodule (28.17) and nodule dry weight (0.19 g). Prasad et al. (2002) reported significantly 
higher nodulation in black gram crop due to seed inoculation with Rhizobium + phosphate solubilizing bacteria + 
plant growth promoting rhizobacteria than Rhizobium applied either alone or in combination with phosphate 
solubilizing bacteria.The highest protein content (21.56) was recorded in the treatment T11 which might be due to 
the combined effect of 50 % RDF, vermicompost, Rhizobium and Pseudomonas.  
The combined application of 50 % RDF, vermicompost and biofertilizers were recorded highest seed yield (707 kg 
ha-1) and haulm yield (7067 kg ha-1) as compared to the control. Hussian et al. (2011) reported the slight increase in 
seed yield of black gram crop with addition of Rhizobium + phosphate solubilizing bacteria could be attributed to 
the increase in the growth parameters and yield contributing characters.  
 
Table 1: Effect of biofertilizers, vermicompost and chemical fertilizers on plant height, root length, leaf area 

index, chlorophyll content, nodulation (Flowering stage), dry matter and seed protein content (harvest 
stage)of black gram crop. 

T1- 100%RDF, T2-100%RDF + Rhizobium + Pseudomonas, T3- Vermicompost  T4- Vermicompost + Rhizobium, 
T5- Vermicompost + Pseudomonas T6- Vermicompost + Rhizobium + Pseudomonas, T7-50%RDF  T8-50%RDF + 

Rhizobium + Pseudomonas, T9- 50%RDF + Vermicompost + Rhizobium  T10-50%RDF + Vermicompost + 
Pseudomonas, T11-50%RDF + Vermicompost + Rhizobium + Pseudomonas                                          

CD (P=0.05): Critical difference at 5% level of significance 
Table 2: Effect of biofertilizers, vermicompost and chemical fertilizers on yield attributes, yield, nutrient 

uptake, available soil nutrient at harvest and economics of black gram crop. 

 
T1- 100%RDF, T2-100%RDF + Rhizobium + Pseudomonas, T3- Vermicompost, T4- Vermicompost + Rhizobium, 
T5- Vermicompost + Pseudomonas, T6‐ Vermicompost + Rhizobium + Pseudomonas, T7‐50%RDF, T8‐50%RDF + 

Rhizobium + Pseudomonas , T9- 50%RDF + Vermicompost + Rhizobium , T10-50%RDF + Vermicompost + 
Pseudomonas , T11-50%RDF + Vermicompost + Rhizobium + Pseudomonas 

CD (P=0.05): Critical difference at 5 % level of significance 
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Highest nitrogen, phosphorus and potassium uptake as well as highest available nitrogen, phosphorus and potassium 
in the soil was observed with the combined inoculation of Rhizobium + Pseudomonas along with 50% RDF and 
vermicompost which was significantly better than single inoculation with Rhizobium, Pseudomonas along with 
100% RDF or 50% RDF or vermicompost. Treatment supplied with 50%RDF + Vermicompost + Rhizobium + 
Pseudomonas recorded highest net return (17784 Rs ha-1) but highest B: C ratio (2.11) was recorded in the treatment 
supplied with 50%RDF + Rhizobium + Pseudomonas. This is due to the additional cost of vermicompost (3000 Rs. 
t ha-1) applied in this treatment. If the vermicompost is produced on farm by the farmer from the crop wastes, the 
treatment 50%RDF + Vermicompost + Rhizobium + Pseudomonas would more beneficial to the farmer in view of 
highest net return and also due to the improvement in the benefit cost ratio also.  
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