
INTRODUCTION

Cowpea (Vigna unguiculata Walp) is an important

leguminous vegetable crop grown in summer as well as

Kharif season in Gujarat for its long green tender pods and

also for seeds.

It is nutritive vegetable, which supplies protein,

phosphorus and vitamins like A, B and C (Smartt, 1976).

Being a nutritious vegetabe, it plays an important role in

maintaining soil fertility. But, average productivity of the

crop is far below the yield levels recorded at research stations.

Major hurdles in increasing the productivity are poor soil in

which crop is grown and improper fertilization. Hence, there

is need for increasing crop productivity by improving soil

fertility. In addition to nitrogen which is fixed in the soil from

the atmosphere by the crop specific Rhizobium found in

root nodules of this crop. Phosphorus is another important

element which inter-alia enhances the nitrogen fixation

capacity of the crop. In addition to biologically fixed nitrogen,

crop also required N through fertilization to meet its initial

requirement. Information on the combined effect of fertilizer

nutrient and seed inoculation with Rhizobium culture in

affecting the productivity of the crop is meagre. In light of

above, the present investigation was conducted.

EXPERIMENTAL METHODS

A field experiment was conducted in summer season

of 2005 at Agricultural Experimental Station, Paria. The soil

was clayey in texture having pH 8.15 and available N, P
2
O

5

235.2 kg and 41.65 kg/ha, respectively. The treatment

comprised of three levels of nitrogen viz., 0, 10 and 20 kg N/

ha. Three levels of phosphorus i.e. 0, 20 and 40 kg/ha with

and without Rhizobium seed inoculation. Full dose of

phosphorus and half dose of N were applied at the time of

sowing along with FYM @ 15 q/ha and remaining half dose

of N was applied at 30 DAS. The experiment was laid out in

Randomized Block Deisgn with three replications. Seeds of

cowpea ‘Pusa Phalguni’ were treated with Rhizobium culture
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Table 1 : Effect of nitrogen, phosphorus and Rhizobium on growth, nodulation and branching of cowpea cv. PUSA PHALGUNI 

Treatments Plant height (cm) Nodules/ plant 15 DAS Branches/ plant 

Rhizobium treatment (R) 

R1 : Untreated  49.10 5.75 4.33 

R2 : Treated 50.77 6.52 4.51 

S.E.+ 0.52 0.08 0.08 

C.D. (P=0.05) 1.57 0.25 NS 

Levels of nitrogen (N)  

N0 : Control  45.63 6.01 4.15 

N1 : 10 kg N /ha 49.15 6.97 4.41 

N2 : 20 kg N /ha 55.03 5.43 4.80 

S.E.+ 0.64 0.10 0.10 

C.D. (P=0.05) 1.86 0.30 0.29 

Levels of phosphorus (P)  

P0 : Control  47.81 5.91 4.23 

P1 : 20 kg P2O5 /ha 49.72 6. 36  4.46 

P2 : 40 kg P2O5 /ha 52.27 6. 15 4.67 

S.E.+ 0.64 0.10 0.102 

C.D. (P=0.05) 1.86 0.30 0.29 

Interaction  

R x N                   NS NS NS 

R x P                    NS NS NS 

N x P                    NS NS NS 

R x N x P             NS NS NS 

NS=Non-significant  S=Significant 
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prior to sowing by slurry method and dried under shade.

Seeds were dibbled at spacing of 45 cm apart and 15 cm

within rows in bed on last week of Feb. 2005. The crop was

irrigated as per requirement. The plots were kept weed free

by manual weeding till grain filling.

EXPERIMENTAL RESULTS AND ANALYSIS

The results obtained from the present study have been

presented under following heads :

Growth :

Data on morphological components of cowpea as

influenced by Rhizobium, nitrogen and phosphorus are

presented in Table 1. Results showed that the tallest plants

(50.77 cm, 55.03 cm and 52.27 cm), which produced maximum

branches and nodules per plant were found from an

application of N @ 20 kg/ha + 40 kg P
2
O

5
 /ha with Rhizobium

inoculation. The similar observations were recorded by

Rajput (1994) and Mishra and Baboo (1999).

Yield parameters:

The yield components as number of clusters per plant,

pods per clusters, pods/ plant, seeds per pod, seed yield per

plant and seed yield per ha were significantly influenced by

Rhizobium seed inoculation (Table 2). Similar results were

also recorded at application of 20 kg/ha. The additional

supply of nitrogen by nitrogen fixing bacteria appeared to

have increased the number of leaves and thereby, greater

supply of food materials through increased photosynthesis,

which ultimately gave significant increase in yield

parameters. Similar results were reported by Mishra and

Solanki (1996).

All the above yield parameters and seed yield per ha

of cowpea responded well to phosphorus application by

showing maximum values with 40 kg P
2
O

5
/ha. The results

are in conformity with those reported by Mishra (1999) and

Thapa and Maity (2004). Phosphorus, being one of the most

important constituents of RNA and DNA, appears to have

influenced the plant metabolic activity gainfully in the

present investigations.

Quality parameters:

Different quality parameters (Table 3) such as test

weight, nitrogen content (%) and protein content (%) were

significantly influenced by Rhizobium seed inoculation. It

might be due to physiological influence of Rhizobium on

the activity of enzymes along with inorganic nutrients could

have altered the contents to desired level. These results are

in close conformity with Desai et al. (2001), Mishra (1999)
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Ta bl e  3  :  Effect of Rhizobium seed inoculation, nitrogen and phosphorus on quality parameters of cowpea 

Treatments Test weight Nitrogen content Protein content Germination percentage 

Rhizobium treatment (R) 

R1: Untreated  7.61 2.98 18.44 88.92 

R2 : Treated 8.01 3.11 19.18 89.49 

S.E.+ 0.11 0.04 0.24 0.97 

C.D. (P=0.05) 0.33 0.12 0.70 NS 

Levels of nitrogen (N) 

N0 : Control  7.57 2.92 18.26 87.10 

N1 : 10 kg N /ha 7.75 3.05 18.46 90.10 

N2 : 20 kg N /ha 8.12 3.17 19.70 90.40 

S.E.+ 0.14 0.05 0.30 1.19 

C.D. (P=0.05) 0.40 0.14 0.86 NS 

Levels of phosphorus (P) 

P0 : Control  7.58 2.92 18.24 87.10 

P1 : 20 kg P2O5 /ha 7.74 3.02 18.62 88.53 

P2 : 40 kg P2O5 /ha 8.12 3.20 19.57 91.97 

S.E.+ 0.14 0.05 0.30 1.19 

C.D. (P=0.05) 0.40 0.14 0.86 3.42 

Interaction 

R x N                   NS NS NS NS 

R x P                    NS NS NS NS 

N x P                    NS NS NS NS 

R x N x P             NS NS NS NS 

NS=Non-significant 

INFLUENCE OF Rhizobium SEED INOCULATION, NITROGEN & PHOSPHORUS ON GROWTH, SEED YIELD & QUALITY OF COWPEA

Table 2 : Effect of Rhizobium seed inoculation, nitrogen and phosphorus on yield parameters and seed yield of cowpea 

Treatments Pods/cluster Cluster /plant Pods/plant Seeds /pod Seed yield/plant Seed yield (q/ha) 

Rhizobium treatment (R) 

R1: Untreated  3.18 9.66 31.24 12.26 14.26 23.77 

R2 : Treated 3.38 10.05 32.89 12.64 16.10 26.83 

S.E. + 0.07 0.12 0.53 0.12 0.23 0.39 

C.D. (P=0.05) 0.20 0.36 1.53 0.36 0.67 1.12 

Levels of nitrogen (N) 

N0 : Control  3.08 8.41 28.32 12.01 12.66 21.11 

N1 : 10 kg N /ha 3.32 9.98 33.03 12.34 15.55 25.91 

N2 : 20 kg N /ha 3.44 11.18 34.84 13.00 17.33 28.89 

S.E. + 0.09 0.15 0.65 0.15 0.28 0.47 

C.D. (P=0.05) 0.24 0.44 1.87 0.45 0.82 1.37 

Levels of phosphorus (P) 

P0 : Control  3.12 9.39 30.96 11.79 13.70 22.83 

P1 : 20 kg P2O5 /ha 3.25 9.76 31.90 12.32 14.90 24.83 

P2 : 40 kg P2O5 /ha 3.46 10.41 33.33 13.24 16.94 28.24 

S.E. + 0.09 0.15 0.65 0.15 0.28 0.47 

C.D. (P=0.05) 0.24 0.44 1.87 0.45 0.82 1.37 

Interaction  

R x N                   NS NS NS NS NS NS 

R x P                    NS NS NS S S S 

N x P                    NS NS NS NS NS NS 

R x N x P             NS NS NS NS NS NS 

NS=Non-significant  S=Significant 
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and Singh et al. (1989). While, germination percentage

remained unaffected by Rhizobium treatment.

All the quality parameters discussed above differed

significantly by nitrogen levels except germination

percentage. However, maximum test weight (8.12 g), N

content (3.17%) and protein content (19.70%) were recorded

by 20 kg N/ha. Similar trend was observed by Sajjan et al.

(2004), Narayana (2003) and Sharma and Singh (2003).

All the characters as test weight, N content, protein

content and germination percentage was significantly

affected by phosphorus levels. However, maximum values

were recorded by 40 kg P
2
O

5
/ha. It might be due to role of

phosphorus in many metabolic process of plants and its

involvement in photosynthetic reaction and tended to

increase grain formation. Also it increased utilization of

nitrogen and increased N
2
 content and protein content. Also

phosphorus is directly involved in seed germination

phenomenon. The similar trend was observed by Yadav et

al. (2004) and Singh et al. (1989).

Interaction effect of R x P:

The data on R x P interaction are presented in Table 4.

The treatment combination R
2
P

2
 recorded the highest seed

yield of (30.83 q/ha) while, the lowest seed yield was recorded

at R
1
P

0 
(21.79 q/ha).

Conclusion:

From the foregoing discussions it can be concluded

that combined application of 20 kg N/ha + 40 kg P
2
O

5
/ha

with Rhizobium seed inoculation significantly increased

growth, seed yield and quality of cowpea
********
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Table 4 : Interaction effect of R x P on seed yield (q/ha) of 

cowpea cv. PUSA PHALGUNI 

Rhizobium levels Treatments 

(Phosphorus levels ) R1 R2 

P0 21.79 23.88 

P1 23.87 25.79 

P2 25.66 30.83 

S.E. + 0.67 

C.D. (P=0.05) 1.93 
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