
 

~ 2062 ~ 

The Pharma Innovation Journal 2022; 11(4): 2062-2064 

  
 
 
 
 
 
 

 

 

 
ISSN (E): 2277-7695 

ISSN (P): 2349-8242 

NAAS Rating: 5.23 

TPI 2022; 11(4): 2062-2064 

© 2022 TPI 

www.thepharmajournal.com  

Received: 08-01-2022 

Accepted: 19-03-2022 

 

Jitendra Kumar Yadav 

M.Sc. (Ag.) Scholar, Department 

of Agricultural Chemistry and 

Soil Science, Maharana Pratap 

University of Agriculture and 

Technology, Udaipur, 

Rajasthan, India 

 

Dr. Mahendra Sharma 

Professor, Department of 

Agricultural Chemistry and Soil 

Science, Maharana Pratap 

University of Agriculture and 

Technology, Udaipur, 

Rajasthan, India 

 

Dr. Sharvan Kumar Yadav 

Senior Research Fellow, 

Maharana Pratap University of 

Agriculture and Technology, 

Udaipur, Rajasthan, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Jitendra Kumar Yadav 

M.Sc. (Ag.) Scholar, Department 

of Agricultural Chemistry and 

Soil Science, Maharana Pratap 

University of Agriculture and 

Technology, Udaipur, 

Rajasthan, India 

 

 

 

 

 

 

 

 

 
 

 

Effect of different organic manure on soil biological 

properties in chickpea (Cicer arietinum L.) 
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Yadav 

 
Abstract 
A field experiment was conducted during rabi season of 2016-2017 to find out effect of different organic 

manure on soil biological activity in chickpea (Cicer arietinum L.) at Instructional Farm, Rajasthan 

College of Agriculture, Maharana Pratap University of Agriculture and Technology, Udaipur 

(Rajasthan). Results indicated that addition of different organic manure significantly increase the 

microbial population in chickpea. Vermicompost 2 t ha-1 recorded significantly higher bacterial, fungal 

and actinomycetes population in the soil at harvest compared to other organic manure treatments. Among 

liquid organic manures, application of panchagavya 3 per cent had recorded significantly higher 

bacterial, fungi and actinomycetes count in soil as compared to other treatments. Interaction effect 

between organic manure and liquid organic manures, application of vermicompost 2 t ha-1 with 

panchagavya 3 per cent had recorded significantly higher fungi count as compared to other treatments. 
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Introduction 

Organic farming is widely recognized as a sustainable system and there is also a growing 

interest from consumers in organic food because of the perceived advantages to the 

environment and human health. Every year the area of organic agriculture in the world is 

increasing. Soil health is the capacity of a soil to function within ecosystem boundaries to 

sustain biological productivity, maintain environmental quality, and promote plant and animal 

health” (Doran and Parkin 1994) [6]. Several studies have reported that a positive effect of 

organic farming on soil health including microbial community traits (Lori et al., 2017) [12]. The 

use of intensive crops, fertilizers and chemical plant protection products causes changes in the 

soil environment in agro-ecosystems (Gajda and Przewłoka 2012) [7]. The excess use of 

fertilizer has led to the entry of harmful compounds into food chain, death of natural 

microorganism so it is believed that application of organic fertilizer can solve many of these 

problems as this system is believed to maintain soil productivity and enhancing natural 

processes and cycles in harmony with environment. In organic farming, crop residues or 

livestock manure return to the fields, including multiannual crops and legumes. This improves 

soil quality by accumulating organic matter in the soil and by natural processes without 

chemical intervention. Pulse crops play an important role in Indian agriculture and India is the 

largest producer and consumer of pulses in the world. Pulses account for 35.2 per cent of the 

world area and 30 per cent of world’s production. Pulses contain high percentage of quality 

protein nearly three times as much as cereals (Upadhayay et al., 1999) [15]. Thus, they are 

cheaper source of protein to overcome malnutrition problem among human beings. In India 

chickpea are grown over an area of 10.17 m. ha with a production of 11.35 mt and a 

productivity of 1116 kg ha-1 (Directorate of Economics and Statistics, 2020). Important 

chickpea growing states in India are Madhya Pradesh, Maharashtra, Rajasthan, Andhra 

Pradesh, Uttar Pradesh and Karnataka. Organic manure (Vermicompos, farmyard manure) is 

becoming an important component of environmentally sound agriculture. Recently, the use of 

organic materials as fertilizers for crop production has received attention for sustainable crop 

productivity (Arif et al., 2014) [2]. Organic manure act not only as a source of nutrients and 

organic matter, but also increase size, biodiversity and activity of the microbial population in 

soil, influence structure, nutrients get turnover and many other changes related to physical, 

chemical and biological parameters of the soil (Albiach et al., 2000) [1]. Organic nutrition also 

enhanced the soil enzyme activities like dehydrogenase and phosphatase.  
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Dehydrogenase activity had been commonly used as indicator 

of biological activity in soils because of its occurrence only 

within living cells, unlike other enzymes which can occur in 

an extra cellular state. 

 

Material and Method 

The present study was undertaken to evaluate the response of 

different organic source on soil biological activity in 

chickpea. The experimental conducted at 24º35' N latitude 

and 74º42' E longitude and 579.5 meters above mean sea level 

and this region falls under agro-climatic zone IV a (Sub- 

humid Southern Plain and Aravalli Hills) of Rajasthan, India. 

The experiment was laid out in randomized block design 

(factorial) comprised of four organic manure treatments 

(control, FYM 5 t ha-1, comopost 3 t ha-1, vermicompost 2 t 

ha-1) and four treatment of liquid manure spray (control, 

panchagavya 3 per cent, cowurine 10 per cent, vermiwash 10 

per cent) with three replication. The soil was clay loam in 

texture, the pH of the soil was slightly alkaline (8.10) and it 

was medium in organic carbon (0.67%), low in available 

nitrogen content (280 kg ha-1), medium in available 

phosphorus (18.90 kg ha-1) and medium in available 

potassium (347 kg ha-1). Organic manures were applied 30 

days before sowing of crop. Liquid organic manures 

panchagavya 3 per cent, vermiwash 10 per cent, cow urine 10 

per cent were applied as per the treatments at 50 per cent 

flowering. Vermiwash is liquid nutrient plant growth 

promoting substance obtained by the 

vermiculturing/vermicomposting which contains major 

nutrients, minor elements, PGRs antibiotics, microflora and 

others was extracted at advanced stage of vermicomposting 

by sprinkling water in vermitanks. Cow urine is directly 

collected from cow one day before spraying for the crop. 

Panchagavya was prepared by using 6 kg cow dung and 1 kg 

ghee mixed thoroughly and kept for 2 days, 4 litre cow urine 

+ 10 litre water was added and was fermented for 15 days by 

stirring daily twice. Then 3 litre of sugarcane juice, 2 litre of 

cow milk, 2 liter of curds, 2 liter of coconut water, 250 g of 

jaggery and 10 No’s ripened banana were added and mixture 

was allowed to ferment for 15 days. The numbers of bacteria, 

fungi and actinomycetes colony were determined in each plot 

by serial dilution and agar plate method (Pramer and Schmidt, 

1964) [14]. The economics were worked out by considering the 

prevailing market price. Ideal weather conditions prevailed 

during experimental period. The crop growth was normal 

statistical analysis of the data was carried out by adopting the 

procedure of Gomez and Gomez (1984) [9].  

 

Result and Discussion 

Effect on soil biological activity 

The obtained results (table 1) clearly indicated that among the 

organic manure treatment, application of vermicompost 2 t ha-

1 had recorded significantly higher bacterial count (46.82 × 

105 cfu g-1 of soil), fungi count (87.24 × 104 cfu g-1 of soil) 

and actinomycetes count (33.34 × 106 cfu g-1 of soil) as 

compared to control, FYM 5 t ha-1 and compost 3t ha-1 while 

actinomycetes count was found at par with compost 3 t ha-1 

(31.80 × 106 cfu g-1 of soil). Under liquid organic manure 

application of panchagavya 3 per cent had recorded 

significantly higher bacterial count (41.42 × 105 cfu g-1 of 

soil), higher fungi count (80.59 × 104 cfu g-1 of soil) and 

higher actinomycetes count (33.83× 106 cfu g-1 of soil) as 

compared to control, cow urine 10 per cent and vermiwash 10 

per cent however actinomycetes count was found at par with 

vermiwash 10 per cent (32.20 × 106 cfu g-1 of soil). The 

interaction effect between organic manure and liquid organic 

manures, application of vermicompost 2 t ha-1 with 

panchagavya 3 per cent (98.08× 104 cfu g-1 of soil) had 

recorded significantly higher fungi count as compared to other 

treatments. This could be due to cumulative effect of various 

sources of organic manures in increasing organic carbon 

content of soil which acted as carbon and energy source for 

microbes and their quick build up in the soil (Barik et al., 

2006, Palekar, 2006 and Kiran et al., 2015) [3, 13, 11] evolved. 

Application of vermicompost 2 t ha-1 also recorded 

significantly higher seed yield (1916 kg ha-1) as compared to 

rest of the treatments. Likewise, in standing crop application 

of liquid organic manure spray panchagavya 3 per cent 

recorded significantly higher number of seed yield (1888 kg 

ha-1) as compared to control. 

Addition of FYM or vermicompost or other organic manure 

in soil which leads to an increase in microbial population and 

activity due to more amounts of available carbon, organic 

matter and nutrients available to soil micro-organism which 

provide more energy. The addition of all organic inputs 

enhanced the microbial counts in soil, which might be due to 

carbon addition and changes in physico-chemical properties 

of soil. The carbon and other nutrients in manure can increase 

microbial biomass and soil respiration rates by two to three 

times. Farm yard manure supplies nitrogen, phosphorus, 

potassium and many other micronutrients which improves 

physical and chemical properties and health of soil such as 

aggregation, aeration, permeability, water holding capacity, 

slow release of nutrients, increase in cation exchange 

capacity, stimulation of soil flora and fauna etc. The 

enzymatic activity in the soil is mainly of microbial origin and 

is derived from intracellular, cell-associated or free enzymes 

(Das and Verma 2011). Increased microbial biomass and 

diversity is an important attribute for soil organic matter 

quality because soil microorganisms play a key role in soil 

nutrient cycling. They accelerate the breakdown of organic 

substances and mineralize the organic nutrient contained in 

manures into inorganic forms which available to plant 

available. The application of vermicompost not only add plant 

nutrients and growth regulator to the soil but also increases 

soil water retention capacity, microbial population, humic 

content and aeration in the soil. Soil microorganisms are the 

main elements in the biochemical processes taking place in 

the soil and involved in the decomposition of organic 

residues, the formation of humus, the circulation of various 

biogenic components and their transformation into available 

forms to plants, as well as in the degradation of pollutants 

(Gałązka et al., 2016) [8]. Enzymatic activity is one of the 

parameters measured in the assessment of soil fertility. 

Numerous research indicate that organic farming has a 

positive effect on the soil’s microbial biomass carbon and 

nitrogen contents, compared to other farming systems (Kabiri 

et al., 2016) [10].

http://www.thepharmajournal.com/
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Table 1: Effect of different organic manures on soil biological activity of soil after harvest of chickpea 

 

Treatments 
Microbial count (CFU g-1 of soil) 

Seed Yield (Kg ha-1) 
Bacteria (No. X 105) Fungi (No. X 104) Actinomycetes (No. X 106) 

Sources of organic manures 

Control 28.70 66.02 25.62 1310 

FYM 5 t ha-1 33.49 69.35 30.74 1636 

Compost 3 t ha-1 40.26 81.31 31.80 1736 

Vermicompost 2 t ha-1 46.82 87.24 33.34 1916 

S.Em± 0.46 0.61 0.65 54 

CD (P=0.05) 1.32 1.75 1.86 156 

Liquid organic manures spray 

Control 30.24 70.11 25.78 1371 

Panchagavya 3 per cent 41.42 80.59 33.83 1888 

Cow Urine 10 per cent 38.13 73.33 32.20 1556 

Vermiwash 10 per cent 39.49 79.88 29.68 1783 

S.Em± 0.46 0.61 0.65 54 

CD (P=0.05) 1.32 1.75 1.86 156 

 
Table 2: Interaction effect of source of organic manure and liquid organic manure spray on fungi count in soil 

 

Treatments 
Fungi (No. X 104 cfu g-1 of soil) 

Control FYM 5 t ha-1 Compost 3 t ha-1 Vermicompost 2 t ha-1 

Control 61.39 59.01 75.03 85.01 

Panchagavya 3 per cent 68.61 72.57 83.12 98.08 

Cow Urine 10 per cent 66.45 72.16 82.22 72.49 

Vermiwash 10 per cent 67.62 73.68 84.84 93.39 

S.Em± 1.210 

CD (P=0.05) 3.495 

 

Conclusion  

Organic management practices have the potential to keep the 

soil health as well as sustain the crop yield over a longer 

period of time. After perusal of the results obtained in the 

study, it may be concluded that under different organic 

treatments the application of vermicompost 2 t ha-1 and under 

liquid organic manure panchagavya 3 per cent significantly 

increase the bacterial, fungi, actinomycetes count, enzymatic 

activity and yield of crop over control treatment. Since, 

agricultural sustainability is a priority in the modern day 

intensive agriculture, the positive effect of different organic 

manure treatments on the soil microbiological parameters and 

yield of chickpea is encouraging. 
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