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Abstract 

The response of cowpea (Vigna unguiculata (L.) Walp.) Viz. growth and yield performance to different 

organic manures alone and in combination with biofertilizers was evaluated by conducting a field 

experiment in clay soil. The growth attributes of cowpea viz. plant height, branches per plant, leaf area 

and leaf area index (LAI) was found highest in treatment involving the combined application of FYM + 

Vermicompost + Rhizobium + PSB culture. Similarly, the root growth and nodules count were also found 

higher in the treatment receiving combined application of organic manures with biofertilizers. The yield 

of cow pea was increased by 46% under the treatment receiving organic manures and biofertilizers as 

compared to control treatment. The results of the present study revealed that the cowpea crop responded 

positively to the combined application of organic manures and biofertilizers towards growth, growth and 

yield attributes and yield. 
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Introduction 

Pulses have unique ability of maintaining and restoring soil fertility through biological 

nitrogen fixation as well as addition of ample amount of residues to the soil. Pulse crops leave 

behind reasonable quantity of nitrogen in soil to the extent of 30 kg/ha Ch. Vidhyashree 

Venkatarao, et al., (2017). During the last few decades, agricultural production has increased 

due to use of high yielding varieties and enhanced consumption of chemical fertilizer. 

Imbalanced use of chemical fertilizers by farmers has deteriorated soil health and declined soil 

organic carbon content. It is essential to adopt a strategy of using organic manures. Organic 

manures enhances the soil fertility and yield of crops by rendering unviable sources of 

elemental nitrogen bound, phosphate and decomposed plant residues into available form in 

order to facilitate the plant to absorb the nutrients (Jagadish Timsina 2018) [29]. FYM is being 

used as major source of organic manure in field crops. Other sources such as Vermicompost, 

poultry manure and Neem cake has been advocated as good organic manure. Moreover, 

Cowpea is a valuable component of farming systems in many areas because of its ability to 

restore soil fertility for succeeding cereal crops grown in rotation with it (Carsky et al., 2002; 

Tarawali et al., 2002 [3, 28]; Sanginga et al., 2003) [24], atmospheric nitrogen fixing ability is 

extremely valuable when it is cultivated with cereal crops in crop rotation system (Timko et 

al., 2007). Cowpea crop increases soil nitrogen up to 40–80 kg per hectare (Quin, 1997) [21]. 

Therefore, there is an urgent need to reduce the usage of chemical fertilizers and in turn 

increase the usage of organics. Use of organic manure alone or in combination with chemical 

fertilizers, helps in improving physio-chemical properties of the soil, improves the efficient 

utilization of applied fertilizers resulted in higher seed yield and quality (Salem 2006). Organic 

manures viz., FYM, vermicompost (VC), poultry manure (PM) and oilcakes help in the 

improvement of soil structure, aeration and water holding capacity of soil (Deepa Joshi et al., 

2016). Biofertilizers stimulates the activity of microorganisms that makes the plant to get the 

macro and micro-nutrients through enhanced biological processes, increase nutrient solubility, 

alter soil salinity, sodicity and pH. (Alabadan et al., 2009) [1], though, they contain relatively 

low concentrations of nutrients and handling them is labour intensive, there has been largely 

increase in their use over inorganic fertilizers as nutrient source (Kannan et al., 2005) [13]. The 

long term manurial studies conducted at many places have revealed the superiority of 

integrated nutrient supply system in sustaining crop productivity at comparison to chemical 

fertilizer alone (Gaur, 1991) [5, 7]. 
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Materials and Methods 

The experiment was conducted during kharif season, 2017 at 

the research farm of Amity Institute of Organic Agriculture, 

Amity University Noida, UP situated at 280 53′ N latitude and 

770 39′ E longitude and at an altitude of 200 m above mean 

sea level. Soil samples (10-15 & 15-30 cm) were taken before 

start of the experiment which was analyzed for determining 

physical and chemical properties of the soil. It contained 

61.20 % sand, 12.00 % silt and 26.80 % clay respectively and 

thus was sandy loam in texture. Organic carbon (0.52%), 

available N (178.4 kg/ha) and total N (0.043%) were low in 

status. The field was well levelled with even topography and 

good drainage system. The experiment was conducted in 

randomized block design with eight treatments and three 

replications. Pusa sukomal variety was sown @25 kg/ha. 

Before 10 days of sowing FYM and vermicompost were 

applied as per treatment and chemical fertilizers applied at the 

time of sowing. Seed was well inoculated with the use 

Rhizobium and PSB. In order to minimize weed competition, 

hoeing cum weeding was done 20 days after sowing. To 

maintain uniform plant stand at an intra-row spacing of 15 

cm, extra plant were thinned out. Weeding and hoeing was 

done manually 30 and 45 Day after Sowing to facilitate 

aeration and removing the weeds. Neem oil 5% was sprayed 

to control insect-pest particularly aphids and pod borer. In all, 

3sprays were done as and when early symptoms of insect 

were noticed. The crop was harvested at physiological 

maturity of the crop. Threshing of the crop was done after 

proper sun drying. Statistical analysis of data was done by 

using the method suggested by Gomez & Gomez. 

 

Result and Discussion 

Growth attributes 

The plant height, branches and numbers of leaves and LAI at 

60DAS (table-1) was significantly differed due to different 

treatments. Application of (FYM @ 5t ha-1 + Vermi compost 

@ 2t ha-1 + Rhizobium + PSB) produced significantly higher 

plant height (T8) (67.12 cm), Higher no of branches (13.99), 

higher number of leaves (52.03) and LAI (4.02) while control 

treatment T1 recorded lower plant height (58.12 cm), branches 

(11.52), number of leaves (43.86) and LAI (2.46). The factors 

which are responsible for growth (branches per plant, plant 

height, leaf area, and seed yield) were augmented 

significantly due to increased supply of nutrients from 

integrated nutrient use of organic manures along with 

biofertilizers (Singh et al., 2014) [31]. The interaction due to 

manure with biofertilizers for fresh weight per plant at 

maturity stage was found more significant. Ramawtar et al., 

(2013) observed that the application of vermicompost 

increased growth parameters over control treatment. Similar 

results were observed by Tiwari et al., (2008), Singh et al., 

(2011) [26], Das et al., (2002) [4]. 

 

Root length, fresh weight and dry weight of roots at 60 

DAS 

At 60 DAS the significantly highest root length per plant 

(table-2) was (29.04), weight of root per plant (35.03) and dry 

weight of roots (1.61) were recorded under treatment T8 

(FYM @ 5t ha-1 + Vermi compost @ 2t ha-1 + Rhizobium + 

PSB.). Whereas, minimum root length per plant (22.04), root 

fresh weight (11.10) and root dry weight (0.85) were recorded 

significantly lower under the treatment T1 (control). The 

effect of FYM and humic acid walong with biofertilizer plays 

an important role in root development and proliferation 

resulting in better nodule formation and nitrogen fixation by 

supplying assimilates to the roots, better environment in 

rhizosphere for growth and development. Since, the fertility 

being a representative of almost all the plant nutrient required 

for proper growth and development of plants, its addition in 

the soil enhanced availability of these nutrients. These results 

corroborate with the finding of Kimti (2011) [15], Kumar 

(2011) [17], Mahetele and Kushwaha (2011) [19], Singh and 

Kumar (2012) [27] Magdi et al., (2011) [18], these results were 

conformity with Mahatele et al., (2011) in Pigeon pea crop, 

Kachhave et al., (2009) [11]. 

 

Number of Root nodules, fresh weight of root nodules and 

dry weight of root nodules per plant at 60 DAS 

At 60 DAS stage number of root nodules per plant was 

(28.30), fresh weight (1250.24) and dry weight (133.11) of 

root nodules recorded (table-2) significantly higher under the 

treatment T8 (FYM @ 5t ha-1 + Vermi compost @ 2t ha-1 + 

Rhizobium + PSB). Whereas, minimum root nodules per plant 

(20.81), root fresh weight (579.36) and root dry weight 

(126.07) was recorded under the treatment T1 (control). The 

growth of nodules in response bacterium rhizobium and 

phosphate stimulates the formation of nodules and it may be 

because of the synergetic effect of these two. Nagaraj and 

Balachandar (2001) reported that application of organics like 

biodigested slurry + Rhizobium inoculation significantly 

increased the plant height, number of nodules per plant and 

dry weight of nodules of Black gram. 

 
Table 1: Effect of organic manures and biofertilizers on growth attributes of cowpea 

 

Treatment 
Plant height (cm) 

at maturity 

Branches/ plant 

at maturity 

Leaves/plant 

at 60 DAS 

LAI at 

60 DAS 

Fresh weight / plant 

(g) at maturity 

Dry weight / plant 

(g) at maturity 

T1 58.12 11.52 43.86 3.93 111.1 25.53 

T2 63.09 13.01 49.95 5.03 116.59 30.52 

T3 59.81 11.73 44.86 4.29 113.83 27.35 

T4 60.33 11.89 46.88 4.39 114.93 27.41 

T5 65.18 13.54 51.85 5.41 118.53 32.47 

T6 62.15 12.55 48.79 4.55 115.61 29.12 

T7 64.51 13.4 51.25 5.18 117.12 31.01 

T8 67.12 13.99 52.03 5.51 119.08 33.12 

Mean 62.54 12.7 48.68 4.79 115.85 29.57 

SEm± 1.07 0.32 1.12 0.2 0.91 0.94 

CD (P=0.05) 0.841 0.332 0.737 0.489 0.631 0.352 
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Table 2: Effect of organic manures and biofertilizers on roots and root nodules attributes of cowpea 

 

Treatment 

Root length 

/plant (cm) 

Fresh weight of 

root/plant (g) 

Dry weight of 

root/plant (g) 

Root 

nodules/plant 

Fresh weight of root 

nodules/plant 

Dry weight of root 

nodules/ plant (mg) 

at 60 DAS 

T1 22.04 11.1 0.85 20.81 579.36 126.07 

T2 25.87 23.5 1.31 25.24 955.5 130.13 

T3 23.27 14.71 1.09 22.88 735.3 128.06 

T4 23.52 18.15 1.11 23.18 800.27 128.22 

T5 28.05 30.85 1.51 27.23 1150.9 132.15 

T6 24.93 19.5 1.22 24.22 850.33 129.58 

T7 27.03 26.46 1.4 26.22 1060.51 131.03 

T8 29.04 35.03 1.61 28.3 1250.24 133.11 

Mean 25.47 1.2625 1.26 24.76 922.8 129.79 

SEm± 0.87 2.87 0.087 0.87 79.35 0.81 

CD (P=0.05) 0.584 0.566 0.256 0.572 1.125 0.57 

 

Table 3: Effect of organic manures and biofertilizers on yield attributes and yield of cowpea 
 

Treatment pod/plant Pod length Seed/pod Test weight in (g) Seed yield/ ha (Qtls.) Harvest Index (%) 

T1 20.92 19.72 8.6 125.6 11.02 25.2 

T2 25.01 24.32 11.47 134.3 16.4 34.1 

T3 22.02 20.95 9.5 128.45 14.2 26.85 

T4 23.01 22.01 10.13 129.5 15.4 28.12 

T5 26.85 26.42 12.67 138.2 19.45 37.4 

T6 23.95 23.15 12.03 132.2 16.45 32.15 

T7 25.95 26.3 12.07 136.6 17.95 36.3 

T8 27.01 27.5 13.5 140.05 20.25 38.5 

Mean 24.34 23.8 11.25 133.11 16.39 32.33 

SEm± 0.79 0.99 0.59 1.79 1.04 5.08 

CD (P=0.05) 0.572 0.547 0.306 0.569 0.614 0.738 

 

Yield attributes and yield  

Number of pod per plant, pod length and number of seeds 

per pod and test weight 

The significantly highest number of pod per plant was 

(27.01), pod length (27.50), number of seed per pod (13.5) 

and test weight of seed (140.05) were recorded (table-3) in 

treatment T8 (FYM @ 5t ha-1 + Vermi compost @ 2t ha-1 + 

Rhizobium + PSB). minimum number of pod per plant 

(20.92), minimum pod length (19.17), number of seed per pod 

(8.60) and test weight of seed (125.60) were recorded under 

the treatment T1 (control). Increase in yield attributes in 

combination of organic manures and biofertilizer (T8-FYM @ 

5t ha-1 + Vermi compost @ 2t ha-1 + Rhizobium + PSB) over 

control may. The increased seed yield was obtained in organic 

manures combination with biofertilizers application 

(Rhizobium and PSB) could be attributed to the effect of 

growth hormones like IAA and cytokinins produced by 

Rhizobium which stimulated root morphology. This in turn, 

would have improved assimilation of nutrients and thus seed 

yield. The phosphate solubilizing bacteria increase the 

availability of phosphorus to the plants and its greater uptake. 

The present results are in collaboration with the findings of 

Rajkhowa et al., (2002 and 2003) [22, 23] in green gram, 

Khandelwal et al., (2012) [14] and Balachandran et al., (2005) 
[2].  

 

Seed yield per ha 

In table-3, The highest seed yield per ha (20.25), biological 

yield were 40.1 and harvest index was (38.5%) were observed 

under treatment T8 (FYM @ 5t ha-1 + Vermi compost @ 2t 

ha-1 + Rhizobium + PSB). whereas, the minimum seed yield 

per ha (11.02), biological yield 30.5 and harvest index (24.20 

%) were recorded under the treatment T1 (control). Mahatele 

et al., (2011) reported that addition of FYM @ 10 t ha-1 to soil 

improved the supply of available nutrient to the plant and 

brought about favorable soil environment which ultimately 

increased nutrient and water holding capacity of soil for 

longer period and that resulted in better growth, yield 

attributes and yield of Pigeon pea. 

The beneficial effect of FYM and vermicompost on crop 

yields and soil productivity is the result of their usefulness as 

a store-house of plant nutrients. These organic sources of 

nutrients improved soil aeration, root development and 

increase microbial and biological activities in the rhizosphere. 

As reported by Shukla et al., (2013) [25], Gandhi et al., (1991) 
[6] and Chatterjee et al., (2014). Gupta and Sharma (2006) [8]. 

 

References  

1. Alabadan BA, Adeoye PA, Folorunso EA. Effects of 

different poultry wastes on physical, chemical and 

biological properties of soil. Caspian Journal of 

Environmental Sciences. 2009; 7:31-35. 

2. Balachandran S, Deotale RD, Hatmode CN, Titare PS, 

Thorat AW. Effect of bio-fertilizers (Pressmud, 

Rhizobium and PSB) and nutrients (NPK) on morpho-

physiological parameters of greengram. Journal of Soils 

and Crop. 2005; 15:442-447. 

3. Carsky RJ, Vanlauwe B, Lyasse O. Cowpea rotation as a 

resource management technology for cereal-based 

systems in the savannas of West Africa. In: Fatokun CA, 

Tarawali SA, Singh BB, Kormawa PM, Tamo M (eds) 

Challenges and Opportunities for Enhancing Sustainable 

Cowpea Production. International Institute of Tropical 

Agriculture, Ibadan, Nigeria, 2002, 252-266. 

4. Das PK, Sarangi D, Jena MK, Mohanty S. Response of 

greengram (Vigna radiata L.) to integrated application of 

vermicompost and chemical fertilizers in acid lateritic 

soil. Indian Agriculture. 2002; 46:97-87. 

5. Gaind S, Gaur AC. Thermotolerant phosphate 

solubilizing microorganisms and their interaction with 

mungbean. Plant and Soil. 1991; 133:141-149. 



 

~ 274 ~ 

Journal of Pharmacognosy and Phytochemistry 
6. Gandhi DV, Wagh RG, Thorat ST. Effect of sowing time 

and fertilization on yield and quality of Cowpea. 

Agricultural Science Digest. 1991; 11:178-180. 

7. Gaur AC. Bulky organic manure and crop residues. In 

Fertilizers organic matter recyclable wastes and 

biofertilziers,” H. L. S., Tondon, Fertilizer Development 

and Consulation Organization, New Delhi, 1991. 

8. Gupta A, Sharma VK. Studies on the effect of bio-

fertilizer and phosphorus levels on yield and economics 

of Urdbean (Vigna mungo L. Hepper). Legume Research. 

2006; 29:278-281. 

9. Jain PC, Trivedi SK. Response of soybean to phosphorus 

and bio-fertilizers. Legume Research. 2005; 28:30-33. 

10. Joshi Deepa, Gediya KM, Gupta Shivangini, Birari MM. 

Effect of organic manures on soil and quality parameters 

of cowpea [Vigna unguiculata (L.) Walp] under middle 

Gujarat conditions. Agric. Sci. Digest. 2016; 36(3):216-

219. 

11. Kachhave KG, Dhage SJ, Adsul RB. Associative effect 

of Rhizobium, PSB and fertilizers on nodulation and yield 

of blackgram (Vigna mungo) in vertisol. Journal of 

Maharashtra Agricultural Universities. 2009; 34(2):186-

188. 

12. Kannan M, Ganesan P. Effect of organic and inorganic 

fertilizers on the productivity of Blackgram. Journal of 

Plant Science Research. 2011; 27(2):139-141. 

13. Kannan PA, Saravanan S, Krishna kumar, Natrajan SK. 

Biological properties of soil as influenced by different 

organic manure. Res. J Agric. Biol. Sci. 2005; 1:181-183. 

14. Khandelwal R, Choudhary SK, Khangarot SS, Jat MK, 

Singh P. Effect of inorganic and bio-fertilizers on 

productivity and nutrients uptake in Cowpea [Vigna 

unguiculata (L.) walp]. Legume Research. 2012; 

35(3):235-238. 

15. Kimti JM. Influence of integrated soil nutrient 

management on Cowpea root growth in the semi-arid 

Eastern Kenya. African Journal of Agriculture Research. 

2011; 6(13):3084-3091. 

16. Kumar Anil, Ram RB, Maji Sutanu, Kishor Sachin, 

Yadav Rahul, Govind. Effect of organic manures, 

biofertilizers and micronutrients on growth, yield and 

quality of onion (Allium cepa L.). International Journal of 

Agricultural Sciences. 2017; 13(2):236-241. 

17. Kumar J. Effect of phosphorus and Rhizobium 

inoculation on the growth, nodulation and yield of garden 

pea. Legume Research. 2011; 34(1):20-25. 

18. Magdi T, Abdelhamid EM, Selim, Ghamry AME. 

Integrated Effects of Bio and Mineral Fertilizers and 

Humic Substances on Growth, Yield and Nutrient 

Contents of Fertigated Cowpea (Vigna unguiculata L.) 

Grown on Sandy Soils. Journal of Agronomy. 2011; 

10:34-39. 

19. Mahetele D, Kushwaha HS. Productivity and profitability 

of pigeonpea as influenced by FYM, PSB and 

phosphorus fertilization under rainfed condition. Journal 

of food legumes. 2011; 24(1):72-74. 

20. Nagarajan P, Balachandar D. Influence of rhizibium and 

organic amendments on nodulation and grain yield of 

blackgram and green gram in acid soil. Madras Agricl. J 

2001; 88(10-12):703-705. 

21. Quin FM. Advances in Cowpea Research, Co – 

publication of international institute of Tropical 

Agriculture (IITA), Ibadan, Nigeria and Japan 

International Research Centre for Agricultural Sciences 

(JIRCAS), sayce publishing, Devon,uk. 1997; Pp: ix – 

xv. 

22. Rajkhowa DJ, Saikia M, Rajkhowa KM. Effect of 

vermicompost and levels of fertilizer on green gram. 

Legume Res. 2003; 26(1):63-65. 

23. Rajkhowa DJ, Saikia M, Rajkhowa KM. Effect of 

vermicompost with and without fertilizer on Green gram. 

Legume Res. 2002; 25(4):295-296. 

24. Sanginga N, Dashiell KE, Diels J, Vanlauwe B, Lyasse 

O, Carsky RJ et al., Sustainable resource management 

coupled to resilient germplasm to provide new intensive 

cereal–grain–legume–livestock systems in the dry 

savanna. Agricultural Ecosystem Environment. 2003; 

100:305-314 

25. Shukla M, Patel RH, Verma R, Deewan P, Dotaniya ML. 

Effect of bio-organics and chemical fertilizers on growth 

and yield of chickpea (Cicer arietinum L.) under middle 

Gujarat conditions. Vegetos- An International Journal of 

Plant Research. 2013; 26(1):183-187. 

26. Singh GP, Singh PL, Panwar AS. Response of groundnut 

(Arachis hypogaea) to biofertilizer, organic and inorganic 

sources of nutrient in north east India. Legume Research. 

2011; 34(3):196-201. 

27. Singh M, Kumar N. Effect of FYM, vermicompost, 

vermiwash and NPK on growth, microbial biomass and 

yield of soybean. Soybean Research. 2012; 10:60-66. 

28. Tarawali SA, Singh BB, Gupta SC, Tabo R, Harris F, 

Nokoe S et al., Cowpea as a key factor for a new 

approach to integrated crop–livestock systems research in 

the dry savannas of West Africa. In: Fatokun CA, 

Tarawali SA, Singh BB, Kormawa PM, Tamo M (eds) 

Challenges and Opportunities for Enhancing Sustainable 

Cowpea Production. International Institute of Tropical 

Agriculture, Ibadan, Nigeria, 2002, 233-251 

29. Timsina Jagadish. Can Organic Sources of Nutrients 

Increase Crop Yields to Meet Global Food Demand? 

Agronomy, 2018, 8:214 

30. Tiwari D, Kumar K. Effect of biofertilizer and 

phosphorus levels on growth, nodulation and yield of 

mung bean. (In) International Conference on Grain 

Legumes: Quality Improvement, Value Addition and 

Trade held during 14-16 February, 2009 at Indian 

Institute of Pulses Research, Kanpur. 

31. Singh Dashrath, Singh, RP. Effect of integrated nutrient 

management on growth, physiological parameters and 

productivity of lentil (Lens culinaris Medik.). Internat. J 

agric. Sci. 2014; 10 (1):175-178. 


