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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) and haulm yield (7067
kg ha™) 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™) 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 T; (100%RDF), T, (100%RDF+
Rhizobium + Pseudomonas), Tz (Vermicompost), T, (Vermicompost + Rhizobium), Ts (Vermicompost +
Pseudomonas), Te (Vermicompost + Rhizobium + Pseudomonas), T; (50%RDF), Tg (50%RDF+ Rhizobium +
Pseudomonas), Tg (50%RDF + Vermicompost + Rhizobium), Ty (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™, nodule wt. (g plant™), dry matter accumulation (g
plant™), were recorded at different crop growth stages. Likewise observation on yield attributes viz., number of
seeds pod™, 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 Ty; (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 Ty; 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™) and haulm yield (7067 kg ha™) 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.

T Plant height (cm) Root length (cim) Leaf area index Chlorophyll No. of nodule Wt. of Dry matter | Seed protein
Teatments conetent ot nmlu.le_- N (e plane! (%)
25DAS | S0 DAS | 25 DAS [ S0 DAS | 25DAS | S0DAS [25DAS S0 DAS ! (gplant?) | ‘P 7o)
T, 11.85 231 6.20 990 0.11 0.61 32.86 33.80 13.83 0.04 103 18.27
T; 1277 26.8 7.93 13.13 0.15 076 35.27 38.17 2473 011 1.24 21.95
T; 11.80 22.27 6.40 9,60 012 0.60 32.65 33.60 16.27 0.07 1.01 16.82
T, 12.07 24.13 6.87 11.80 0.11 0.66 33.85 36.32 13.53 0.07 1.11 20,02
T 11.83 24.33 6.80 11.87 0.11 062 34.31 36.45 17.77 0.07 1.07 19.63
T 12.33 24.13 6.93 12.33 0.1z 0.68 3466 3711 21.50 0.08 125 2073
T, 11.58 22775 6.40 917 0.11 0.61 3385 3493 13.57 0.05 098 17.80
Ty 12.60 25.20 7.40 13.00 0.14 072 3513 38.18 2217 0.09 167 21.25
T, 1257 24.13 7.20 11.27 0.13 0.67 3433 3677 19.63 0.09 1.18 20,65
T 12,50 23.97 7.00 11.33 0.12 0.65 34.35 36.56 2007 008 129 2052
Tu 13 88 27.28 2.50 14.03 0.18 0.90 37.23 41.05 2817 019 220 21.56
SEm+/- 0.21 0.60 022 0.28 0.005 0.018 042 0.29 043 0.01 010 073
CD (P=0.05) 0.40 1.78 0.64 082 0.02 0.05 1.25 0.87 128 0.03 032 215

T1- 100%RDF, T,-100%RDF + Rhizobium + Pseudomonas, Ts- Vermicompost T,- Vermicompost + Rhizobium,

Ts- Vermicompost + Pseudomonas Te- Vermicompost + Rhizobium + Pseudomonas, T:-50%RDF Tg-50%RDF +

Rhizobium + Pseudomonas, Te- 50%RDF + Vermicompost + Rhizobium Tp-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.

No. of 100

Seed

Hauln

Total Nutrient uptake

Awailable nutrient at Gross

Net Cost of

Treatments| seed sead vield vield (keha®) harvest (keh!) return return cultivation B (
P od! wt.(g) | (kgh aY | kg h aly N P K N P E (Rs. ha®) | (Rs. hal) (Rs. haly ratio
T, 5.53 519 440 72 7379 1379 | 7759 | 20090 | 2056 | 21197 15642 10276 9366 1.10
T, 6.57 546 605 6172 11141 | 2580 | 9879 | 26535 | 4573 | 250.2% 26137 16631 9506 175
T; 577 4 64 480 3333 6397 1033 | 7729 | 21809 | 2574 | 21693 15182 8132 11060 0.74
T, 6.00 532 531 4250 2073 1502 | 8284 | 23762 | 33.17 | 23311 21758 10628 11130 0.95
T 6.20 523 a82 4143 7749 1339 | 8100 | 23210 | 3838 | 23641 23348 12218 11130 1.10
T: 6.53 543 600 4444 26,02 17.25 | 8597 | 24603 | 40.25 | 24287 24244 13044 11200 1.16
T, 5.30 5.14 457 3611 7106 1307 | 8151 | 18264 | 18.95 155.01 18681 10718 7963 1.35
Ty 6.53 541 601 5361 108.7 2473 | 9528 | 26032 | 5061 246.28 25198 17085 3103 2.11
T, 643 5.33 587 4444 10010 | 1946 [ 9370 | 23952 | 25,63 | 22256 23823 11280 12533 0.20
Tie 6.33 5.30 571 4306 a4z 1788 | 9000 | 22709 | 3716 | 22660 23152 10619 12533 0.85
Tn 730 6,30 T T067 11451 | 1788 [ 10143 | 27041 | 55.37 | 271.59 30387 17764 12603 141
SEm+/- 0.14 0.14 23 311 076 0.95 0.70 1.51 107 0.87 - - - --
CD
(P=005) 0.40 0.41 70 816 225 2.80 2.53 4.44 316 2.58 - - - -

T1- 100%RDF, T,-100%RDF + Rhizobium + Pseudomonas, Ts- Vermicompost, T,4- Vermicompost + Rhizobium,
Ts- Vermicompost + Pseudomonas, Te- Vermicompost + Rhizobium + Pseudomonas, T,-50%RDF, Tg-50%RDF +
Rhizobium + Pseudomonas, Te- 50%RDF + Vermicompost + Rhizobium , T15-50%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™®) 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™) 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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