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ABSTRACT : An experiment was conducted during winter seasons on morphological characters of Lentil (Lens
culinaris Medic.) enoculated with PSB. PSB (10gm, 20gm and 30gm) in 2Kg of soil and one control. In variety
NDL-92 with the application of PSB plant height/plant increases from control. In JL-3 variety plant Height/Plant
increases with the treatment of PSB as compared to control number of Branches/Plant in NDL-92 variety increases
with the inoculation of PSB and in control number of Branches/Plant are less than of JL-3 variety with the
increase of PSB number of Branches per plant increase as compared to control. Number of Flowers per plant is
more in both variety JL-3 and NDL-92 inoculated with PSB as compared to control. Number of Pods per plant are
more in both varieties JL-3 and NDL-92 inoculated as compared to control. Dry weight/plant is more in inoculated
JL-3 and NDL-92 plants as compared to control.
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INTRODUCTION
Biofertilizers are gaining importance as they are
ecofriendly, non-hazardous and non-toxic (Sharma et al;
2007). A substantial number of bacterial species, mostly
those associated with the plant rhizosphere, may exert a
beneficial effect upon plant growth (Valverde et al., 2006).
Biofertilizers include mainly the nitrogen fixing, phosphate
solubilizing and plant growth promoting microorganism
(El-Khawas, 2003; Geol et al., 1999). Phosphate transformation
is influenced by soil microorganisms and thus influence the
subsequent availability of phosphate to plant roots
(Richardson, 2001). Biofertilizers are useful to reduce the
pollution rate of soil and water (El-Assiouty and Abo Sedera,
2005). Phosphorous is abundant in soil both organic and
inorganic forms it is frequently major or a prime factor for
plant growth (Sahi et al., 2007). Numbers of bacterial species
are able to make beneficial effort upon plant growth.
Phosphate solubilizing bacteria e.g. Pseudomonas, Bacillus,
Enterobacter, Azospirillum and Rhizobium etc. are called
Rhizobacteria because they are related to rhizosphere of the
plant. Rhizobacteria are bacteria that aggressively colonize
the plant roots (Antoun, 2003). Plant growth promoting
rhizobacteria (PGPR) are a very small portion of rhizobacteria
(2-5%) that promote plant growth (Antoun and Kloepper,
2001). Seed pods and test weight were also significantly
higher with Rhizobium inoculation over no inoculation
Kumawat et al., 2003). According to Vasu and Hasan (2009)
the treatment of radiomimetic agents like EMS and MMS
increases plant height and number of pods per plant in
Trigonella.
Lentil crops are able to fix atmospheric nitrogen and
enrich the soil with nitrogen when include in different crop
rotations practices by farmer (Shah et al., 2000). Crops of
phosphorus yield higher when their needs for phosphorus
met judiciously (Singh et al., 1991). India contributing 25%

of global production of pulses (Ali and Kumar, 2005). In
1998-99, Lentil was grown over an area of 3.404 million
hectares in the world, 35.25 % being occupied by India
(Anonymous, 1997, Sahi et al., 2000). This crop is valued as
a high protein source and for its residues (Hoque et al.,
2002) Phosphorous is added to pulses to ensures good
symbiotic performance and overall plant growth (Deol et al.,
2005). Lentil is an important pulse crop of Indian continent
(Solanki and Sharma, 2002). This crop is valued as a high
protein source residues are used for animal feedings (Mishra
et al., 2001).

MATERIAL AND METHOD
Lens culinaris seeds of known varieties NDL-92 and
JL-3 of central India procured from Seed Corporation of India,
New Market Bhopal. Five hundred dry healthy seeds with
average moisture content of each variety selected from
macrosperma Lentil.
Bio-fertilizers. In this study Biofertilizer PSB is used.
Biofertilizer was took from Agro Industries in Inderpuri,
Bhopal (M.P.) about 10 gm, 20 gm and 30 gm of PSB mixed
with 2Kg soil was used in these three treatment and one
control will be taken for the morphological characters.
Treatment with Phosphate Solubilizing Bacteria
Soil is treated with PSB in two years 100 seeds are
sown in the inoculated soil with 10 gm, 20 gm and 30gm of
PSB.
Seeds will be sown in the pots with treated soil to
study the morphological characters.

RESULTS AND DISCUSSION
Table-1 and Table-2 data showed the morphological
characters of Lens Culinaris Medic. By the treatment of
biofertilizer PSB (Phosphate solubilizing bacteria) in different
doses to NDL-92 and JL-3 varieties
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Table 1 : Different morphological characters of Lens culinaris variety NDL-92 as influenced by the different levels of
PSB (Phosphate Solubilizing Bacteria).
Treatment
PSB
PSB
PSB

Concentration

Height/plant
after 70 days
of sowing

Branches/Plant
after 70 days
of sowing

Flowers/Plant
after 70 days
of sowing

Pods/Plant
after 70 days
of sowing

Dry wt./ Plant
(gm) after
maturation

10gm
20gm
30gm

21.2
21.7
23.3

12
13
14

9
13
20

9
20
21

0.50
0.58
0.63

19.7

11

8

12

0.45

Control

Table 2 : Different morphological characters of Lens culinaris variety JL-3 as influenced by the different levels of
PSB (Phosphate Solubilizing Bacteria).
Treatment

Concentration

Height/plant
after 70 days
of sowing

Branches/Plant
after 70 days
of sowing

Flowers/Plant
after 70 days
of sowing

Pods/Plant
after 70 days
of sowing

Dry wt./ Plant
(gm.) after
maturation

PSB
PSB
PSB
Control

10gm
20gm
30gm

22.7
23.4
23.9
19.9

14
15
16
12

10
15
21
8

16
21
23
14

0.51
0.59
0.65
0.47

Morphological characters of variety NDL-92. In variety
NDL-92 height/plant with inoculation of 10 gm, 20 gm and
30gm.of PSB showed 21.2 cm, 21.7 cm and 23.3 cm
respectively and control showed 19.7 cm Number of primary
Branches/plant with inoculation of PSB 10 gm, 20 gm, and
30 gm of PSB showed 12, 13 and 14 respectively and control
showed 11. Number of Flowers/plant with inoculation of PSB
10 gm, 20 gm and 30gm Of PSB showed 9, 13 and 20
respectively and control showed 8. Number of Pods/plant
with inoculation of PSB 10 gm, 20 gm and 30gm showed 9,
13 and 20 respectively and control showed 12. Dry weight/
plant with inoculation of PSB 10 gm, 20 gm and 30gm
showed 0.50gm, 0.58 gm and 0.63 gm respectively and control
showed 0.45 gm.
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Fig. 1. Different morphological characters of Lens culinaris
variety NDL-92 as influenced by the different levels of PSB
(Phosphate Solubilizing Bacteria).
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Results shows that the morphological characters
(Height/Plant, Branches/Plant, Flowers/Plant, Pods/Plant, Dry
weight/Plant) are increases in JL-3 as compared to NDL-92
with the increase in the concentration of PSB.
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Morphological characters of variety JL-3. In variety
JL-3 Height/plant with inoculation of 10 gm, 20 gm and 30gm
of PSB showed 22.7 cm, 23.4 cm and 23.9 cm respectively
and control showed 19.9 cm. Number of primary Branches/
plant with inoculation of PSB 10 gm, 20 gm and 30gm of
PSB showed 14, 15 and 16 respectively and control showed
12. Number of Flowers/plant with inoculation of PSB 10 gm,
20 gm and 30gm of PSB showed 10, 15 and 21 respectively
and control showed 8. Number of Pods/plant with
inoculation of PSB 10 gm, 20 gm and 30gm showed 16, 21
and 23 respectively and control showed 14. After maturation
Dry weight/plant with inoculation of PSB 10 gm, 20 gm and
30gm showed 0.51 gm, 0.59gm and 0.65gm respectively and
control showed 0.47 gm.
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Fig. 2. Different morphological characters of Lens culinaris
variety JL-3 as influenced by the different levels of PSB
(Phosphate Solubilizing Bacteria).
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These characters are increases in both varieties and
these are observed least in case of the control of both
varieties.

REFERENCES
Ali, M., Singh, K.K. and Srinivasarao, C. (2005). Root growth,
Nodulation grain yield and phosphorous use
efficiency of Lentil as influenced by phosphorous
irrigation, and inoculation. Communication in soil
science and plant analysis, 36(13-14): 1919-1929.
Anonymous, (1997) b. Food and agriculture organization of
United Nations Rome. FAO year Book, 50: 101.
Antoun, H. (2003). Field and Greenhouse trials performed
with phosphate solubilizing bacteria and fungi.
Department of soil and agrifood Engineering,
Faculty of Agriculture and Food science, Laval
University Québec, Canada. 4: p.67-69.
Antoun, H. and Kloepper, J.W. (2001). Plant growth
promoting rhizobacteria.Encyclopedia of Genetics.
Brenner, s., and Miller, J. F. (Edsin chief ) p.14771480.Academic press.
Deol, M.S., Kahlon, C.S. and Kaur, K. (2005). Effect of
phosphate solubilizing bacteria, farmyard manure and
phosphorous on growth and yield of Lentil (Lens
culinaris Medik.). Department of agronomy, G. B.
Pant University of agriculture and technology.
Pantnagar. 5: p78.
Vasu, and Hasan, Z. (2009). Effect of radiomimetic agents
on two varieties of Trigonella with emphasis on plant
height and pods numbers. Biological Forum- an
International Journal, 1(1): 98-104.
El-Assiouty, F.M.M. and ABO-SEDERA, S.A. (2005). Effect
of Bio and Chemical fertilizers on seed production
and quality of Spinach (Spinacia oleracea L.). Int.
J. Agri, Biol., 7(6): 947-952.
Geol, A. K., Laura, R.D., Pathak, D.V., Anuradha, G. and Geol,
A. (1999). Use of biofertilizers: Potential, constraint
and future strategies review. International. J. Trop.
Agric., 17: 1-18.
Hoque, M.E., Mishra, S.K., Kumar, Y., Kumar,
R., Tomar, S. M. S. and Sharma, B. (2002). Inheritance and
linkage of leaf colour and plant pubescence in lentil
(Lens culinaris Medic.). Ind. J. Genetics., 62(2): 140-142.
Khan, M.S., Zaidi, A. and Wani, P.A. (2006). Role of
phosphate solubilizing microorganism in sustainable
agriculture- A review. 27: 20-43.
Kumawat, P.D., Chovadarg, G.R. and Parteek, R.G. (2003).
Response of Fenugreek to iron, molybdenum and

7

Rhizobium inoculation. Advances in Plant Sciences,
19(1): 83-85.
Mishra, S.K., Kumar, R. and Kumar, Y. (2001). Inheritance of
foliage colour in Lentil. Abstract National Symposium
on pulses for sustainable agriculture and
nutritional security, 3: 17-19.
Richardson, A.E. (2001). Prospects for using soil
microorganisms to improve the acquisition of
phosphorous by plant. Aust .J. Plant Physiol., 28:
8797-906.
Sahi, S. T., Randhawa, M. A., Sarwar, N. and Khan, S.M.
(2000). Biochemical basis of resistance of lentil (Lens
culinaris) Medik. Against ascochyta blight: 1
Phenols. Pak. J. Biol. Sci. 3(7): 1141-1143.
Shah, S.H., Mahmood, M.Y. and Zamir, M.S.I. (2000).
Qualitative and quantitative response of three
cultivars of lentil (Lens culinaris Medic) to
phosphorous application. Int. J. Agr. & biol. 15608530/2000/02-3-248-250.
Sharma, K., Dak, G., Agarwal, A., Bhatnagar, M. and Sharma,
R. (2007). Effects of phosphate solubilizing bacteria
on the germination of Cicer Arietinum seeds and
seedling growth. J. Herbal Medicine and
Toxicology. 1(1): 61-63.
Shehata, M.M. and El- Khawas S.A. (2003). Effect of two
Biofertilizers on growth parameters yield characters
nitrogenous components, nucleic acids content,
minerals, oil content, protein profiles and DNA
banding pattern of sunflower (Helianthus annus L.
CV. Vedock) yield. Pak. J. Biol. Sci.,
6(140): 1257-1268.
Singh, B., Singh, C.M., Bhargava, M. and Sood, R. D. (1991).
Effect of NPK fertilizers in cultivars field on rainfed
Lentil. Ind. J. Pulses Res., 4: 105-6.
Solanki, I.S. and Sharma, B. (2002). Induced polygenic
variability in different groups of mutagenic damage
in Lentil (Lens culinaris Medic.). Indian J. Genetics,
62(2): 135-139.
Valvarde, A., Burgos, A., Fiscella, T., Rivas,
R., Velazquez, E., Rodriguez-Barrueco, C., Cervantes,
E., Chamber, M. and Igual, J.M. (2007). Differential
effect of co-inoculations with Pseudomonas jessenii
PS06 (a Phosphate solubilizing bacterium) and
mesorhizobium ceceri c-2/2 strains on the growth and
seed yield of chickpea under greenhouse and field
conditions. First International meeting on microbial
phosphate solubilizing, 43-50.

