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Introduction 
 

Cowpea (Vigna unguiculata (L.) Walp) 

commonly known in India as lobia is one of 

the important kharif pulse crops grown for 

vegetable, grain, forage and green manuring. 

Cowpea grains contain 25% protein, and 

several vitamins and minerals. It is known as 

vegetable meat.   

 

Green tender pods are used as vegetable, the 

vegetable cowpea pods contain moisture 

84.6%, protein 4.3%, carbohydrate 8.0% and 

fat 0.2% it is also rich a source of calcium, 

phosphorus and iron. In India, cowpea was 

grown over an area of 25.43 m ha with 

production of 19.27 m t (GOI, 2013). In 

Rajasthan, cowpea covers an area of 0.61 lakh  

 

 

 

 

ha with a production of 0.33 lakh tonnes 

(GOR, 2013). 

 

Humic substances are natural organic poly 

electrolytes present in the soil humus and 

stabilized soil organic matter. Humic acid 

enhances plant growth, nutrient uptake and 

improves stress tolerance in plants (Serenella 

et al., 2002). Potassium humate is a good 

source of humic acid. Its stimulation to plant 

growth is a function of nutrients supply to the 

plant. A clear significantly positive trend was 

seen in increasing plant height, stem diameter 

and root length by increasing the 

concentration of potassium humate (Sahar et 

al., 2009). 
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A pot experiment was conducted during kharif season of 2014-15 at the 

cage house, Sri Karan Narendra Agriculture University, Jobner. The 

application of potassium humate and seed inoculation with bio-inoculants 

significantly increased the NPK content and uptake, quality and yield of 

cowpea. The results revealed that the higher values of NPK content, uptake 

and Protein content in seed of cowpea are obtain under the application of 

potassium humate @10 mg/kg soil and Rhizobium + VAM + PSB seed 

inoculation than other treatment. 
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The important characteristic of biofertilizer 

association with crop improvement is 

secretion of ammonia in the rhizosphere in the 

presence of root exudates, which helps in 

modification of nutrient uptake by the plants 

(Narula and Gupta, 1986). The ability of 

Azospirillum to produce plant growth 

regulatory substances along with N2 fixation 

stimulate plant growth and thereby 

productivity. The changes that occur in the 

plant roots help in transport of minerals and 

water (Sarig et al., 1988). In order to reduce 

the use of chemical fertilizers, biofertilizer 

could play a crucial role by fixing the 

atmospheric nitrogen for the crops and/or by 

increasing the availability of phosphorus and 

other nutrients to the crops (Selva kumar et 

al., 2012). 

 

Materials and Methods 

 

A pot experiment was conducted during 

kharif season of 2014 at the Cage house, Sri 

Karan Narendra Agriculture University, 

Jobner. Total fifteen treatments were assigned 

in complementary block design with three 

replications. Three level of potassium humate 

(control, 5mg/kg, 10mg/kg) are apply at the 

time of sowing and seed inoculate with five 

level of bio-inoculants viz. control, Rhizobium 

+ VAM, Rhizobium + PSB, VAM + PSB, and 

Rhizobium + VAM + PSB. The cowpea var. 

‘RC-19’were sown at pot and maintain 5 plant 

in each pot. The cowpea were sown on 25 

July 2014 and finally harvested on 28 

September 2014. Resultsregards to nutrient 

content and uptake and protein content were 

noted after harvest. The protein was estimated 

in the cowpea seed by the method of Lowry et 

al., (1951). 

 

The collected samples were dried and 

thereafter ground to a fine powder for 

estimation of NPK content (%) of the leaf and 

head. Nitrogen content in the head and plant 

was estimated by using Nesselar’s reagent by 

spectrophotometer method (Snell and Snell, 

1949). Phosphorus was estimated by 

spectrophotometer method using tri acid 

ammonium molybdante ammonium 

wabnadete solution (Jackson, 1973). 

Potassium content was estimated by using 

flame photometer (Richards, 1954). 

 

The uptake of nitrogen, phosphorus and 

potassium at harvest in grain and straw was 

estimated by using the following formula. 

 

                          Nutrient content   Seed and straw 

   in seed and straw   X  yield (g/pot) 

Uptake (mg/pot) = ----------------------------------------------------------- X 100 

      100 

 

Results and Discussion 

 

A perusal of data presented in Table-1 

revealed that with the application of 

potassium humate, there was a significant 

increase in N, P and K content and uptake in 

seed and straw of cowpea under KH1 and KH2 

treatments as compared to control (KH0). 

However, the increase in N,P and K content 

and uptake in grain and straw with KH2 

treatment was statistically at par with KH1 

treatment.  

 

In the present study the application of 

potassium humate increased the N, P and K 

content, uptake and protein. Potassium 

humate contains humic acid and fulvic acid. 

Humic acid consist of nitrogen, potassium, 

phosphorus and other important plant growth 

promoting micro nutrients minerals.  



Int.J.Curr.Microbiol.App.Sci (2017) 6(2): 1735-1741 

1737 

 

Table.1 Effect of potassium humate and bio-inoculants on N, P and K content and uptake in seed and straw of cowpea 

 

Treatments Nitrogen Phosphorus Potassium 

N content(%) N uptake(g/pot) P content(%) P 

uptake(g/pot) 

K content(%) K uptake(g/pot) 

Seed Straw Seed Straw Seed Straw Seed Straw Seed Straw Seed Straw 

Potassium humate  

Control  (KH0) 3.42 1.37 11.24 7.18 0.319 0.190 1.046 0.993 1.310 2.539 4.32 13.22 

5 mg/kg (KH1) 3.73 1.73 17.14 11.53 0.360 0.212 1.651 1.410 1.620 2.779 7.48 18.40 

10 mg/kg (KH2) 3.96 1.82 20.35 12.90 0.380 0.231 1.949 1.634 1.810 2.979 9.35 20.98 

SEm+ 0.07 0.03 0.36 0.23 0.006 0.004 0.034 0.029 0.032 0.054 0.13 0.32 

CD (p= 0.05) 0.21 0.10 1.03 0.66 0.018 0.012 0.099 0.084 0.092 0.157 0.37 0.92 

Bio-inoculants 

Control (B0) 3.42 1.41 11.16 7.43 0.330 0.181 1.080 0.948 1.340 2.560 4.43 13.39 

Rhizobium+VAM (B1) 3.74 1.68 16.86 10.88 0.339 0.200 1.531 1.288 1.620 2.790 7.39 17.94 

Rhizobium+PSB (B2) 3.82 1.73 17.84 11.48 0.353 0.219 1.652 1.446 1.640 2.840 7.75 18.72 

VAM+PSB (B3) 3.58 1.56 14.87 9.61 0.361 0.225 1.503 1.379 1.560 2.700 6.56 16.52 

Rhizobium+VAM+PSB (B4) 3.96 1.84 20.49 13.29 0.381 0.232 1.976 1.668 1.740 2.940 9.12 21.10 

SEm+  0.09 0.04 0.46 0.30 0.008 0.005 0.044 0.037 0.041 0.070 0.16 0.41 

CD (p= 0.05) 0.27 0.12 1.33 0.85 0.024 0.016 0.128 0.108 0.119 0.202 0.47 1.19 
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Table.2 Effect of potassium humate and bio-inoculants on yield and protein content of cowpea 

 

Treatments Seed yield (g/pot) Straw yield (g/pot) Protein content (%)  

Potassium humate  

Control  (KH0) 3.26 5.18 21.38 

5 mg/kg (KH1) 4.56 6.59 23.32 

10 mg/kg (KH2) 5.10 7.01 24.75 

SEm+ 0.09 0.13 0.45 

CD (p= 0.05) 0.26 0.37 1.31 

Bio-inoculants 

Control (B0) 3.23 5.19 21.38 

Rhizobium + VAM (B1) 4.46 6.38 23.38 

Rhizobium + PSB (B2) 4.62 6.54 23.88 

VAM + PSB (B3) 4.11 6.07 22.38 

Rhizobium + VAM + PSB (B4) 5.12 7.12 24.75 

SEm+  0.12 0.16 0.58 

CD (p= 0.05) 0.34 0.47 1.69 
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The role of humic acid is to increase the plant 

growth and enhance the uptake of the 

nutrients from the soil, also act as a chelating 

agent and the fulvic acid helps to transfer of 

the nutrient contents through the plant 

(Prakash et al., 2013). Potassium humate 

increases the crop quality significantly and it 

increases stability of plant against alive and 

non-alive stresses (Gadimov et al., 2007). The 

increase in nutrient content, uptake and 

protein content with increasing potassium 

humate was also observed by El-Hefny 

(2010), Patil et al., (2010b), Patil et al., 

(2011b), Verma and Maurya (2013). 

 

The visualization of data in Table-1 also 

indicate that due to inoculation of cowpea 

seed with Rhizobium + VAM, Rhizobium + 

PSB, VAM + PSB and Rhizobium + VAM + 

PSB, there was a significant increase in N,P 

and K content and uptake in seed and straw of 

cowpea in comparison to no inoculation. The 

increase in potassium content in seed and 

straw with Rhizobium + VAM + PSB was 

significantly higher over Rhizobium + VAM, 

Rhizobium + PSB as well as VAM + PSB 

inoculation. However, the N.P. and K content 

and uptake in seed and straw with inoculation 

of Rhizobium + VAM were also statistically at 

par with that of Rhizobium + PSB. This may 

be due to more nitrogen fixation by 

Rhizobium which in turn helped in better 

absorption and utilization of all the plant 

nutrients, thus resulting in more N and P 

content in seed and protein content. Similar, 

results have also been reported by Singh et 

al., (2006).The uptake of N.P. and K might 

have increased due to increased content and 

are in accordance with those of More et al., 

(2002) who observed higher N and P uptake 

due to inoculation of seed with PSB. VAM 

increased nutrient uptake (Chaturvedi et al., 

1987) through reduction of the distance that 

nutrient must diffuse to plant roots by 

accelerating the rate of nutrient absorbing 

surface (Bowen et al., 1975).  

The data presented in Table 2 indicate that 

with the application of potassium humate, 

there was a significant increase in seed yield 

and straw yield per (g/pot) of cowpea under 

KH1 and KH2 treatments as compared to 

control (KH0).The results corroborate the 

finding of Selim et al., (2010), Patil et al., 

(2011), Magdi et al., (2011), Ananthi and 

Vanangamudi (2013), who also reported that 

use of potssium humate could increase yield. 

 

It is evident from the data in Table 2 that due 

to inoculation of cowpea seed with Rhizobium 

+ VAM, Rhizobium + PSB, VAM + PSB and 

Rhizobium + VAM + PSB, there was a 

significant increase in seed yield and straw 

yield (g/pot) of cowpea in comparison to 

control. The increase in seed yield and straw 

yield (g/pot) with Rhizobium + VAM + PSB 

was significantly higher over Rhizobium + 

VAM, Rhizobium + PSB as well as VAM + 

PSB inoculations. Inoculation of PSB also 

significantly enhanced the yield and yield 

attributes of cowpea. Tomar et al., (2001) in 

blackgram, Chalka (1999) and Balachandran 

et al., (2005) in greengram also reported 

similar results.VAM inoculation in soil 

significantly plays an important role in P 

cycling, mobilization and uptake by plants. 

The Earlier P availability, greater root 

extension, higher nutrient uptake, higher 

photosynthesis and balanced portioning are 

the main factors of significant increase in 

yield attributes and yield. 

 

Since protein content of seed is essentially a 

manifestation of N content. Increased N 

content due to application of potassium 

humate @ 10mg/kg and seed inoculation with 

Rhizobium, PSB, VAM resulted in higher 

protein content because of their beneficial 

role in enhancing N content in seed. Findings 

of Chavan et al., (2008) and Senthil kumar 

and Sivagurunathan (2012) also provide 

support to the results of present investigation. 

 

http://ovidsp.tx.ovid.com/sp-3.12.0b/ovidweb.cgi?&S=AFGNFPOPGJDDFBAKNCMKPEGCHBPHAA00&Search+Link=%22El-Hefny%2c+E+M%22.au.
http://ovidsp.tx.ovid.com/sp-3.12.0b/ovidweb.cgi?&S=AFGNFPOPGJDDFBAKNCMKPEGCHBPHAA00&Search+Link=%22Selim%2c+E+M%22.au.
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