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ABSTRACT

In the present review, farmyard manure is explained as a perfect source of nutrients for plant growth 
as well as for soil microbiota. It is one of the efficient and effective organic manures. It can provide 
organic matter to soil microbes as a source of carbon. An increase in microbial population leads to the 
degradation of pesticides and heavy metals to less harmful compounds. In addition to it, ions of harmful 
elements get adsorb on organic colloids and become immobile in soil. Application of farmyard manure 
not only increases the availability of nutrients in the soil but also improves the soil properties like soil 
structure, water holding capacity, bulk density, cation exchange capacity, etc. Studies revealed that 
farmyard manure is an excellent organic manure for sustaining good soil health along with achieving 
desired food production.

Highlights

mm Farmyard manure is an effective and efficient source of nutrients to soil microorganisms as well as 
to plants comparative to all other manures.

mm Farmyard manure plays an important role in the remediation of pesticides, herbicides, and heavy 
metals along with increasing nutrient supply in the soil.

mm Apart from improving nutrient content, farmyard manure also improves soil’s physical, chemical, 
and biological properties.

Keywords: Farmyard manure, plant growth, biocontrol agent, sustainable farming, soil health

Inorganic fertilizers use escalated tremendously in 
order to fulfill growing food needs for last three 
decades. Excessive chemical fertilizers application 
leads to soil, water, and air pollution. Overuse 
of fertilizers affects the soil health through an 
adverse change in soil organic matter, soil microbial 
population, and ultimately soil reaction (Erisman et 
al. 2008). On the other hand, excess use of fertilizers 
deteriorates surface water reservoirs as well as 
groundwater as fertilizers are removed through 
leaching and surface runoff from crop fields. 
Chemical fertilizers mainly containing nitrogen in 
various forms result in air pollution through the 

release of nitrogen oxides (NO, N2O, and NO2) 
(Byrnes 1990). Excessive inorganic fertilizers use 
also leads to their build-up in plants that ultimately 
affect human health (Savci 2012).
In general agriculture, the use of chemical 
fertilizers cannot be ruled out completely, but 
balanced fertilization is expected to diminish the 
environmental concerns while sustaining a strong 
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food-producing capacity (Wu and Ma 2015). On 
the other hand, farming totally based on the use 
of organic nutrient sources is a better option for 
maintaining soil health, but it has a drawback, 
i.e., low productivity. So, an INM seems like an 
appropriate approach to maintain soil fertility 
along with sustained crop production. Manure 
is an organic material, generally obtained from 
animal excreta except in case of green manure, 
which is basically of plant origin and it can be 
used as organic source of nutrients in soil (Wu 
and Ma 2015). These are comparatively cheap and 
eco-friendly inputs. These have huge potential for 
maintaining nutrient supply, which can reduce the 
dependence of farmers on chemical fertilizers use. 
Farmyard manure has been used for centuries as a 
fertilizer for farming. FYM helps in improving soil 
structure and soil biomass (Dauda et al. 2008). FYM 
also help in improving soil physical properties. It 
also improves the chemical properties of the soil by 
increasing soil organic carbon, nitrogen, phosphorus 
and potassium content in the soil (Bayu et al. 2006). 
Therefore, reducing the use of synthetic fertilizers 
and to conserve the natural resources while 
sustaining crop production are major issues in the 
present, which is only possible through adoption of 
nutrient supply system that involves integrated use 
of nutrient sources (Merentola et al. 2012). The use 
of organic manures in combination with chemical 
fertilizers offers a great opportunity to increase yield 
and soil productivity (Wu and Ma 2015).

Farmyard Manure (FYM) Nutrient 
Composition

Dry litter in sufficient quantity, which is spread 
under cattle shed for urine absorption, is required 
for FYM preparation. Collect the materials from 
trenches, pits or heaps consisting of dung and 
urine-soaked litter.
In India, a major portion of cattle dung is being 
converted into dung cake and used as fuel by 
farmers. Major portion of the cattle dung and urine 
get wasted through urine soaking into the earthen 
floor of the cattle shed. Continuous exposure of 
FYM to the hot sun and heavy rain result in loss of 
nutrients in the form of ammonia (Webb et al. 2004).
Cattle dung is rapidly decomposed by high 
temperatures when the complex organic form of 
nutrients contained in them are converted to simple 

inorganic forms of nutrients, which are washed 
down by high rainfall (Reddy et al. 2010).

Table 1: Nutrient composition of farmyard manure 
(Chahal et al. 2019)

Nutrients Content
N 0.87 %
P 0.49 %
K 0.77 %
S 0.42 %
Ca 47.43 mg kg-1

Mg 16.81 mg kg-1

Zn 15.43 mg kg-1

Cu 2.97 mg kg-1

Fe 67.83 mg kg-1

Mn 103.84 mg kg-1

Microorganisms in Farmyard Manure Treated 
Soils

The bacterial isolates present in farmyard manure 
belong to genera Pseudomonas, Bacillus, Pseudomonas, 
Azotobacter, Flavobacterium, and Corynebacterium. 
Apart from it fungal isolates that were discovered 
from FYM belongs to the species like Rhizopus, 
Aspergillus, Penicillium, Trichoderma and Mucor 
(Adebusoye et al. 2007; Akinde and Obire 2008; 
Umanu et al. 2013).

Main Features of FYM

	 1.	 Incorporation of FYM in the soil and 
its subsequent decomposition results in 
enhanced organic carbon content of the soil.

	 2.	 Application of FYM into soil increases 
organic carbon stock. Soil organic matter 
(SOM) has a large number of exchange 
sites that ultimately result in higher cation 
exchange capacity (Laxminarayana 2001; 
Verma et al. 2010; Scotti et al. 2015).

	 3.	 Organic anions released from FYM retard the 
phosphorus fixation in soil by complexing 
with organic ligands and chelation of it 
with cations like Ca, Mg, Fe, Al, Zn, Mn 
and Cu (Singh et al. 2015). Moreover, the 
nutrient agents such as humic and fulvic 
acids produced during the decomposition 
of organic manures increased mobility, 
solubility, and availability of nutrients 
(Kaushal and Kaushal 2013).
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	 4.	 Organic acids produced from FYM result 
in the release of Ca from exchangeable sites 
(Ano and Ubochi 2007).

	 5.	 Chelation between organic compounds and 
metals blocking sorption of micronutrients 
increases their concentration in soil solution 
(Madrid 1999; Cline et al. 1982) reported 
that organic acids like citrate, oxalate, 
malate, malonate, and succinate could all 
act as chelators of micronutrients; as a result, 
nutrient availability get increases.

	 6.	 Combined application of FYM with fertilizers 
increases the absorption of nutrients which 
enhances cell division, cell elongation and 
thus increased the metabolic activity of plants 
(Torrey 1950).

Role of FYM in Heavy Metal Reduction

Waste water from industries is a common source 
of toxic heavy metals pollution that cause various 
health problems (Mohan and Gupta 2014). 
Chromium (Cr), copper (Cu), lead (Pb),cadmium 
(Cd), mercury (Hg) etc. are numerous metals that 
posses toxicity to environment (Meena et al. 2008).
Electrolytic deposition, reverse osmosis, filtration, 
adsorption, electrodialysis, chemical precipitation 
etc. are the different ways used for remediation 
of heavy metals (Mohapatra et  al. 2007; Mohan 
and Gupta 2014). All these methods are not 

economical and eco-friendly except bioremediation. 
Bioremediation is the process of pollutant 
detoxification through the use of naturally occurring 
microorganisms (bacteria and fungi) (Ogden and 
Adams 1989). Microorganisms have a unique 
ability to change the compound structure that leads 
to complete degradation of the target molecule. 
Bioremediation is eco-friendly and cost effective 
as compared to physico-chemical methods of 
remediation. Bioremediation generally depends 
upon nature of pollutant i.e., agro-chemicals, heavy 
metals, dyes, hydrocarbons, nuclear waste, plastics, 
sewage and chlorinated compounds (Lushchak et 
al. 2018).
The importance of the use of cow dung for 
remediation has been known recently (Bachofen et 
al. 1995). Cowdung ash is an eco-friendly and cost 
effective adsorbent. Calcium oxide, magnesium 
oxide, calcium sulphate, aluminium oxide, iron 
oxide and silica is present in it at concentration 
of 12.48%, 0.9%, 0.312%, 20%, 20% and 61%, 
respectively (Vasanthakumar and Bhagavanalu 
2003). Utilizing cow dung as activated carbon is 
not only efficient and effective, but also can control 
other environmental issues (Qian et al. 2008).
Cow dung was used for the bacterial growth 
during arsenic volatilization as the major substrate. 
Detoxification of arsenic can be done by methylation 
process (Bachofen et  al. 1995). Biomethylation 
of arsenic means the change of inorganic and 

Table 2: Major fungi found in organic soils and their functions

Sl. No. Fungi Benefits References
1 Acaulospora elegans Arbuscular mycorrhizal associations Kamble et al. 2018
2 Aspergillus niger Breakdown of plant lignocelluloses Gautam et al. 2011
3 A. nidulans Remediation of arsenic in soil Maheswari and Murugesan 2009
4 A. terreus Storehouse of several anticancer bioactive compounds Nadumane et al. 2016
5 F. moniliforme Source of mycotoxins Bacon and Hinton 1996
6 Penicillium rubrum Cellulose degradation Swer et al. 2011
7 Trichoderma lignorum Act as a parasite on pathogenic fungi Schuster and Schmoll 2010

Table 3: Major bacteria found in organic soils and their functions

Sl. No. Bacteria Benefits References
1 Pseudomonas fluorescens Plant growth-promoting rhizobacteria and bio-pesticide Ganeshan and Kumar 2005
2 Pseudomonas putida Bio-control or Bioremediation Zhou et al. 2019
3 Bacillus megaterium Increases plant growth and resistance against salt stress Trivedi and Pandey 2008
4 Bacillus pumilus Increases nutrient availability in soil Masood et al. 2019
5 Bacillus coagulans Uses as phosphorus biofertilizer Yadav et al. 2012

6 Azotobacter vinelandii Aerobic nitrogen fixation Van Dommelen and 
Vanderleyden 2007
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organic arsenic to volatile organic dimethylarsine 
and trimethylarsine by methanogenic bacteria 
(Mohapatra et al. 2007).
Chromium is a hard metal that exist in mainly 
multivalent states. Chromium toxicity can cause 
respiration, liver, and kidney problems (Teklay 
2016). Cowdung have quite promising adsorption 
capabilities of chromium ions from aqueous solution 
and achieved 73.8 % remediation (Mohan and Gupta 
2014).
Another heavy metal named radiotoxic strontium 
which is highly toxic due to its long physical half-
life which is found out as 29 years (Anon. 2006). 
Testing of Nuclear weapon testing and liquid 
spent reprocessing fuel like human activities are 
major source of its pollution. Its toxicity increases 
the risk of fatal diseases like blood cancer (Barot 
and Bagla 2012). Cowdung powder have diverse 
characteristics that act as site with positive charge 
to enzymes that result in biosorption of 90Sr from 
any aqueous medium (Barot and Bagla 2012).
The typical behavior of mercury in contaminated 
soils includes high retention, low mobility and low 
bioavailability. This behavior is associated with 
its high affinity to soil organic matter. Increased 

adsorption of mercury by soil components with 
increasing amounts of organic matter has also been 
reported by others (Alamgir et al. 2011).

Role of FYM in Pesticide Decomposition

More than 64% of the Indian population is involved 
in agriculture. Pesticides are used on a large scale 
to increase crop productivity. Nowadays, India 
is the 2nd largest producer of pesticides in Asia 
(Boricha and Fulekar 2009). Pesticides commonly 
have utilization efficiency of about 2–3  % and 
pesticide residues remain in surface soil make the 
environment toxic (Randhawa and Kullar 2011). At 
present, various physico-chemical methods being 
used to treat the pesticides waste; such methods 
are not efficient and effective.
Pseudomonas plecoglossicida is a non-fluorescent, 
gram-negative, rod-shaped and motile bacterium 
placed in the Pseudomonas putida group. Pseudomonas 
plecoglossicida proves to helpful for bioremediation 
of cypermethrin pesticide (Boricha and Fulekar 
2009).
Cutworms, corn root worms, leaf folder, leaf hopper, 
etc. can be controlled by chlorpyrifos (Silambarasan 
and Abraham 2013). Chlorpyrifos is used in various 

Table 4: Major herbicides and their detrimental effects

Sl.
No.

Herbicides Effects References

1 Butachlor Affects the various other metabolic processes and redox 
homeostasis adversely
Stimulate cell proliferation

Agrawal et al. 2014

Xu et al. 2007b

2 Bispyribac Histopathological changes in liver, lungs, kidney and 
spleen

Elalfy et al. 2017

3 Anilofos Cause neuronal and cellular dysfunction Hazarika and Sarkar 2001
4 Oxadiargyl Leafy vegetable yield reduced due to its residue Mahmoudi et al. 2011
5 Pendimethalin Thyroid follicular cell adenomas in rats

Residue results in root and shoot growth inhibition
Hou et al. 2006
El-Nady and Belal 2013

7 Diuron Toxic to reproductive system of oysters and lizards Huovinen et al. 2015
8 Atrazine Liver and kidney damage in rats Jestadi et al. 2014
9 Isoproturon Decrease in soil microbial community Widenfalk et al. 2004

Table 5: Insecticides and their harmful effects

Sl. No. Insecticides Effects References
1 Profenophos Somatic and germ cells chromosomal aberration which 

demonstrates its potential mutagenicity
Fahmy and Abdalla 1998

2 Cypermethrin DNA damage and oxidative stress in the neuronal cells Singh et al. 2012
3 Fenvalerate Endocrine disrupting chemical Gao et al. 2010
4 Spinosad Vacuolation and inflammation of the thyroid gland also 

occurred in rats
Yano et al. 2002
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formulations like granules, wet table powder, etc. 
(Swati and Singh 2002). Chlorpyrifos can be utilized 
by Pseudomonas resinovarans as an energy source, so 
it can be used for bioremediation of chlorpyrifos 
contaminated soils (Fulekar and Geetha 2008).
Fenvalerate is a synthetic pyrethroid used for killing 
pests in crop fields. Degradation of fenvalerate into 
4-chloroalpha benzene acetic acid and 3-phenoxy-
benzoic acidovera is done by various microbes 
present in soil, which is less toxic than the parent 
compound (Geetha and Fulekar 2010).
Atrazine is a herbicide that interferes with 
photosynthesis in various broad-leaf plants. Its 
residue is not only toxic to plants but also reaches 
into streams and rivers through runoff. Incubation 
studies showed that the degradation of atrazine 
was the fastest in farmyard manure treatments 
(Mukherjee 2009).
Pseudomonas has a great potential to degrade 
chlorpyrifos (Horne et al.  2002). Similarly, 
cyanobacteria also possessed a pivotal role in the 
degradation of malathion (Ibrahim et al. 2014). 
Chlorothalonil is an organochlorine and non-
systemic fungicide (April et al. 2014).
The role of other microorganisms such as Azomonas, 
Flavobacterium, Moraxella, Pseudomonas, Micrococcus 
spp. and other gram-positive rods have been 
described for chlorothalonil degradation (Mori et 
al. 1996).

Effect of integrated nutrient management on 
soil properties, plant growth and nutrient 
uptake

Effect on soil properties

(a) Effect on soil physico-chemical properties

Bandyopadhyay et al. (2010) demonstrated the 
influence of FYM and chemical fertilizers on soil 
health under the soybean at Indian Institute of Soil 
Science, Bhopal, Madhya Pradesh. They noticed that 
conjunctive use of synthetic fertilizers with organic 
manure considerably inclined the soil organic 
carbon by 29.8% and 45.2% comparative to full NPK 
and control treatment. Shirale et al. (2014) reported a 
maximum decline in pH (-0.17) with FYM @ 10 Mg 
ha-1 and maximum EC was observed in plots that 
received the higher amount of inorganic fertilizers 
whereas the highest positive change in organic 
carbon (+1.10) was found under the treatment of 
150% NPK.
Kaur et al. (2005) revealed that soil pH varied from 
7.58 to 7.65 under various treatments that received 
various organic manures. Maximum fall in pH (7.58) 
was recorded in treatment comprised of FYM @ 15 
t ha-1 + N 120 kg P 30 kg in wheat and N 120 kg 
P 60 kg in pearl millet. Maximum 0.99% organic 
carbon was recorded with the application of FYM 
@ 15 t ha-1. Sepehya et al. (2012) investigated that 

Table 6: Percentage increase observed in soil available N, P, K and organic carbon under integrated nutrient 
management over the conventional nutrient management practices (Fertilizers only) in different cropping systems

Sl. No. Cropping system Available 
Nitrogen

Available
Potassium

Available 
Potassium

Organic 
Carbon References

1 Maize–mustard crop 
sequence 57.9% 68.2% 39.7% 27.0% Saha et al. 2010

2 Direct seeded upland 
rainfed rice 13.9% 40.6% 20.6% 13.6% Choudhary and Suri 

2014
3 French Basil 17.6% 12.7% 3.2% 11.4% Anwar et al. 2005
4 Rice-wheat crop sequence 78.8% 40.1% 13.5% 24.2% Ram et al. 2016

5 Baby corn-rice cropping 
system 24.6% 27.5% 9.0% 10.0% Sharma and Banik 2016

6 Cotton 11.7% 9.4% 15.9% 17.6% Reddy et al. 2017

7 Sugarcane 8.3% 20.8% 21.4% 12.2% Bokhtiar and Sakurai 
2005

8 Cauliflower 11.9% 22.3% 9.13% 22.5% Chahal et al. 2019

9 Rice-wheat cropping 
system 15.3% 57.7% 22.9% 50.0% Walia et al. 2010

10 Rice-wheat cropping 
system 10.2% 15.2% 8.4% 12.1% Bahadur et al. 2012
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the application of 50% NPK + 50% N through FYM 
resulted in significantly higher soil organic carbon 
(90.0 g kg-1) and CEC [14.1 cmol (p+) kg-1].
Gopinath et al. (2009) revealed that long-term 
application of FYM increased the soil pH (6.95) over 
the initial status (6.90). Similarly, FYM application 
escalated the soil organic carbon content to 1.10% 
from 1.02%, which was at the initial level.

Table 7: Effect of nutrient management on soil 
organic carbon pool (Brar et al. 2015)

Treatments
Soil organic carbon pool (Mg ha-1)

1971 2007 Change
50% NPK 5.70 8.40 2.70
100% NPK 5.00 8.70 3.70
100% NP 4.20 8.10 3.90
100% N 4.20 7.70 3.50
100% NPK + 
FYM 4.90 11.60 6.70

Desta (2015) conducted a field trial to examine 
the influence of organic manures and chemical 
fertilizers on soil properties under maize at Antra 
catchment located in Chilga. He described that 
combined application of organic and inorganic 
fertilizers improved the soil pH, organic carbon and 
cation exchange capacity over the control.
Adeniyan et al. (2011) evaluated the effect of 
different organic manures with NPK fertilizers in a 
pot experiment to improve soil chemical properties. 
They reported that cow dung application increased 
the pH to 6.30 from acidic level that was 5.08 at the 
initial. Besides that, treatment of cane rat droppings 
resulted in higher organic carbon (1.96%) and CEC 
[3.10 cmol (p+) kg-1] than NPK alone application.
Parvathi et al. (2013) examined the soil nutrient 
status during 1981-2011 under the intensive 
cropping of groundnut at Regional Agricultural 
Research Station, Andhra Pradesh. FYM @ 5 t ha-1 
once in 3 years resulted in highest soil pH (5.57) 
as well as highest organic carbon content (0.40%). 
Apart from this, maximum EC (0.07 dS m-1) was 
recorded in NPK + Gypsum + ZnSO4 applied 
treatment.
Sunitha et al. (2010) conducted a field trial at the 
Agricultural Research Station, Honnavile, Shivmoga 
during Kharif 2007. They found that the application 
of 100% N declined the soil pH. Maximum cation 
exchange capacity [8.99 cmol (p+) kg-1] was recorded 

under treatment of 50% N + 25% N through Green 
leaf manure + 25% N through FYM + Azospirillium 
as compared to control where CEC was 7.92 cmol 
(p+) kg-1. FYM along with Azospirillium resulted in 
highest organic carbon (6.90 g kg-1).
Sharma et al. (2017) studied the effect of INM on 
the soil properties in onion. They showed that 
soil pH did not differ significantly under different 
treatments. Soil pH varied from 6.0 to 6.4. Maximum 
SOC was recorded in two treatments viz. 20 t ha-1 
FYM + NPK (150-100-75 kg ha-1) and 10 t ha-1 FYM 
+ mustard oil cakes (1 t ha-1) + NPK (125-100-100 
kg ha-1).
An investigation was carried out by Jat and Singh 
(2017) at Agricultural Research Farm, Banaras 
Hindu University, Varanasi to describe the influence 
of INM on the soil. Soil pH varied from 7.93 (70% 
RDF + 30% N by pressmud) to 8.32 (control). 
Significantly superior organic carbon (0.48%) and 
CEC [10.17 cmol (p+) kg-1] was recorded with the 
treatment of 70% RDF + 15% N through FYM + 15% 
N through pressmud.

(b) Effect on soil biological properties

Table 8: Percentage increase observed in microbial 
biomass under different crop management practices 
over conventional management practice (Fertilizers + 

Herbicides + Insecticide) (Fraser et al. 1988)

Soil depth Crop management Microbial 
biomass

0 to 7.5 cm
Fertilizers + Herbicides 7.3%
Fertilizers only 17.1%
Manures only 39.0%

7.5 to 15 cm
Fertilizers + Herbicides 3.7%
Fertilizers only 7.5%
Manures only 11.3%

An investigation was carried out by Bahadur et al. 
(2012) to evaluate the effect of INM on microbial 
population under rice-wheat cropping system. They 
stated that application of 100% NPK + FYM @ 5t ha-1 
+ Azotobacter increased the total bacteria (79*105 cfu 
g-1 soil), azotobacter (45*105 cfu g-1 soil), PSB (35*102 
cfu g-1 soil) and actinomycetes (18*105 cfu g-1 soil) as 
compared to control in which bacteria, azotobacter, 
PSB and actinomycetes was 37*105 cfu g-1, 18*102 cfu 
g-1, 9*102 cfu g-1 and 10*105 cfu g-1 soil, respectively.
Kumar et al. (2017) conducted an experiment to 
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study the influence of the combined application of 
organic manures with chemical fertilizers on soil 
microorganisms. They described that bacterial and 
fungal population was affected significantly with 
organic manures application. Abundance of bacteria 
(8.24 log cfu g-1 soil) and fungi (3.89 log cfu g-1 soil) 
was found in which an integrated application of 
nutrient sources was done.
Kour et al. (2019) explained the status of the 
microbial population as influenced by integrated 
nutrient management in aonla planting. Bacterial 
counts varied from 11*105 cfu (100% N through 
fertilizers) to 13.3(100% N through FYM) whereas 
fungal count varied from 9.7*105 cfu (100 % N 
through fertilizers) to 24.9*105 cfu (100% N through 
FYM).
Kuttimani et al. (2017) described that the fungal, 
bacterial, and actinomycetes population in different 
stages was significantly affected by integrated 
nutrient management under the irrigated banana. 
In data that was recorded at 3 and 5 months after 
planting, they found that the microbial population 
was increased with the advancement of banana 
crop growth. Application of 100% recommended 
dose of fertilizers (RDF) + FYM resulted in better 
bacterial (37.01*105 g-1), fungal (20.86*103 g-1) and 
actinomycetes (24.82*102 g-1) population over 
control.
Gudadhe et al. (2015) evaluated the response of INM 
on soil properties under cotton-chickpea cropping 
sequence at Mahatma Phule Krishi Vidyapeeth, 
Rahuri. They demonstrated that the maximum 
viable count of bacteria, fungi, and actinomycetes 
ranged from (20.20 to 36.30)*103, (15.30 to 33.50)*103, 
and (36.70 to 58.30)*103 cfu g-1 soil, respectively. 
Maximum abundance of microbes in soil was found 
in treatment comprised of 10t FYM + RDF.
Khan et al. (2017) conducted a field trial at the 
Mountain research centre for field crops Khudwani 
to investigate the influence of nutrient management 
on the biological properties of soil. , The microbial 
population, was increased significantly in plots 
where organic manures were applied. Treatment 
consisted of 75% NPK + 25% N through FYM 
possessed highest bacterial (68.66*105 cfu g-1 soil), 
fungal (71.33*105 cfu g-1 soil) and actinomycete 
(57.33*105 cfu g-1 soil) counts over all other treatments.
Meena et al. (2019) revealed the influence of INM 

on soil properties under sapota (Achras zapota L.) 
They revealed that maximum improvement in 
microbial population i.e., fungi (8.63 cfu g-1 soil in 
2013 and 9.16 cfu g-1 soil in 2014) and bacteria (8.89 
cfu g-1 soil in 2013 and 13.48 cfu g-1 soil in 2014) 
was recorded in treatment comprised of two third 
part of recommended NPK + 10 kg vermicompost 
+ 250g azospirillium + 250g azotobacter plant-1 which 
was at par with treatment in which ½ RDF + 250g 
azospirillium + 250g azotobacter plant-1.
Vineela et al. (2008) demonstrated the effect of 
cropping and nutrient management practices 
on microbial properties of soil in long term 
experiment. They stated that 85.2% more bacterial 
population was found in treatment comprised of 
NPK application on soil test basis through fertilizers 
along with FYM @ 5t ha-1 over the control whereas 
in same treatment fungal and actinomycetes 
population was found 6.9% and 13.9%, respectively 
more over the control.

Effect on plant growth

Ahmad et al. (2014) studied the influence of 
combined application of farmyard manure, leaf 
manure, poultry manure, and chemical fertilizers 
on the growth and yield of carrot. Plant height 
(39.98 cm) and root length (21cm) were recorded 
maximum when total nitrogen requirement was 
completed through poultry manure and farmyard 
manure as compared to control in which plant 
height and root length were recorded 22.42 cm and 
11.25 cm, respectively.
Shree et al. (2014) examined the response of 
cauliflower to dose of various organic manures 
and synthetic fertilizers. Maximum yield was 
obtained (252.48 q ha-1) through the application of 
½ NPK + FYM @ 5 t ha-1 + vermicompost @ 2 t ha-1 
+ Azospirillum as compared to yield (235.71 q ha-1) 
in RDF treated plots.
Prabhakar et  a l .  (2015)  demonstrated the 
effectiveness of various organic sources of nutrients 
on cauliflower. Maximum curd yield (21.23 t ha-1) 
was recorded with the combined use of organic 
and chemical fertilizers. An experiment was laid 
down by Manohar et al. (2013) and described that 
maximum yield (359.24 q ha-1) yield was obtained 
with the dose of FYM @ 20 t ha-1. Likewise, the 
highest plant height (60.98 cm) and no. of primary 
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branches/plant (6.79) was also recorded with 20 t 
ha-1 FYM application.
Malik et al. (2011) studied the influence of combined 
use of inorganic fertilizers and organic manures on 
sweet pepper (Capsicum annuum L.). They reported 
that the combined use of inorganic fertilizers along 
with FYM @ 40 t ha-1 resulted in a maximum number 
of fruits per plant (20.45 and 19.00), fruit length (8.40 
and 8.20 cm), fruit diameter (8.09 cm and 7.70 cm), 
average fruit weight (94.85 g and 93 g) and average 
fruit yield/plot (38.79 kg and 35.34 kg).
A research was undertaken by Chaudhary et al. 
(2018) to investigate the effect of INM on yield and 
growth of cabbage. They revealed that the highest 
head length (17.5 cm) and head diameter (14.7 
cm) was obtained with the application of 100% 
RDF. However, maximum head weight (1176.7 g) 
and yield (470.7 q ha-1) was recorded in 50% N as 
mineral fertilizers + 50% N through FYM treated 
plots.
Mohanta et al. (2018) studied the influence of INM 
on broccoli and revealed that the application of 
50% NPK fertilizers + FYM @ 10 t ha-1 inclined the 
plant height (54.68 cm) and head diameter (13.83 
cm). Maximum gross yield (233.56 q ha-1) was 
observed under treatment comprised of 50% NPK 
+ vermicompost @ 2.5 t ha-1.
Prativa and Bhattarai (2011) described that highest 
plant height (116.16 cm), individual fruit weight 
(52.80 g), and yield (25.74 Mt ha-1) were recorded 
under application of 16.66 Mt ha-1 FYM + 8.33 Mt 
ha-1 vermicompost + NPK. Kumar (2016) revealed 
that maximum plant height (166.30 cm), dry 
weight (102.36 g) and yield/plant (6084.25 g) was 
obtained when 50% RDF was applied along with 
vermicompost @ 5 t ha-1.
Kumar and Biradar (2017) conducted an experiment 
at Main Agriculture Research Station, University 
of Agricultural Sciences, Dharwad to demonstrate 
the influence of integrated nutrient management on 
the yield of broccoli. Maximum plant height (35.4 
cm), plant spread (83.4 cm2), stalk length (23.4 cm), 
curd weight (398 g), curd diameter (18.0 cm) and 
curd yield (19.5 t ha-1) was obtained with the use of 
75% RDF + FYM + Vermicompost (1:1) equivalent 
to 25% RDN.

Effect on nutrient uptake

Chandel et al. (2017) assessed the response of 

cotton and green gram in intercropping to INM at 
Research field of AICRP for Dryland Agriculture, 
Maharashtra. They stated that maximum available 
N (257.2 kg ha-1), available P (15.8 kg ha-1) and 
available K (362.1 kg ha-1) was recorded under 
treatment of 50% N through inorganic fertilizers 
+ 50% N through FYM + 100% P2O5 fertilizer. 
Likewise, Deshmukh et al. (2005) also observed the 
highest uptake of N, P and K as well as available N, 
available P, and K with the combined use of FYM 
with recommended fertilizers.
A field experiment was conducted by Devi et al. 
(2018) to study the impact of integrated nutrient 
management on soil nutrient status along with the 
growth and yield of cauliflower. They revealed 
that the application of 130% NPK (50:50 of FYM 
and VC as per N content) significantly increased 
the available N (406.55 kg ha-1), P (69.20 kg ha-1), 
K (309.35 kg ha-1) and S (59.20 kg ha-1). Devi et al. 
(2017) also evaluated the biological properties and 
nutrient uptake in cauliflower through integrated 
nutrient management. They stated that higher 
values of N (64.57 kg ha-1), P (9.91 kg ha-1) and 
K (50.77 kg ha-1) uptake were obtained under the 
treatment comprised of 130% NPK (50:50 of FYM 
and VC as per N content).
The effect of integrated nutrient management on 
soil fertility under rice-wheat system was studied 
by Kumari et al. (2017). They opined that maximum 
organic carbon content (0.77%), available N (225.95 
kg ha-1), available P (49.54 kg ha-1) and sulphur 
(14.41 kg ha-1) was obtained with the application of 
50% RDF + 50% N through FYM. Nitrogen uptake 
varied significantly from 11.54 to 70.98 kg ha-1 under 
the FYM applied treatments, whereas maximum 
variation (17.86 to 104.45 kg ha-1) occur in straw 
incorporated treatments.
Effect of integrated nutrient management on rice 
was evaluated by Priyanka et al. (2013) at the 
Research Farm of CSKHPKV, Palampur, Himachal 
Pradesh. The experiment was laid down with 
3 different FYM levels (0, 10 and 20 t ha-1) and 
3 fertilizers levels (0, 50 and 100% RDF). They 
opined that maximum level of FYM application (20 
t ha-1) resulted in highest N content in rice grain 
as well as K in its straw whereas P content was 
remained unaffected, this might be due to reason 
that phosphorus is slowly released from the FYM.
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 Phullan et al. (2017) also assessed the influence of 
FYM under the wheat crop and found that FYM 
application increased the N uptake by 14% whereas 
in case of full dose of inorganic fertilizers N uptake 
was 81% higher over the control. P and K uptake 
was quite high i.e., 66% and 56%, respectively in 
plots treated with inorganic fertilizers as compared 
to control.

CONCLUSION
From the above review, it is clear that farmyard 
manure addition into soil enhances soil health 
and plant growth. The application of organic 
amendments increases the organic carbon stock in 
the soil. Soil organic matter incorporation through 
FYM results in the formation of organic colloids 
that means a large number of sites are available for 
nutrient exchange. Organic matter also promotes the 
chelation of soil nutrients. Farmyard manure use in 
fields is also a cost-effective way for bioremediation 
of heavy metals, pesticides, and herbicides. In 
a present age, where chemical fertilizers are 
dominantly ruling in agriculture and possessing a 
great threat to ecological balance, the advantage of 
organic manure use needs to understand. Therefore, 
farmers must be made aware of the benefits of 
farmyard manure cost-effectiveness and efficiency.

REFERENCES
Adebusoye, S.A., Ilori, M.O., Amund, O.O., Teniola, O.D. and 

Olatope, S.O. 2007. Microbial degradation of petroleum 
hydrocarbons in a polluted tropical stream. World J. 
Microb. Biotech., 23: 1149–1159.

Adeniyan, O.N., Ojo, A.O., Akinbode, O.A. and Adediran, 
J.A. 2011. Comparative study to different organic manures 
and NPK fertilizers for improvement of soil chemical 
properties and dry matter yield of maize in two different 
soils. J. Soil Sci. Env. Mgt., 2: 9-13.

Agrawal, C., Sen, S., Singh, S., Rai, S., Singh, P.K., Singh, 
V.K. and Rai, L.C. 2014. Comparative proteomics reveals 
association of early accumulated proteins in conferring 
butachlor tolerance in three N2-fixing Anabaena spp. J. 
Proteomics, 96: 271–290.

Ahmad, T., Amjad, M., Iqbal, Q., Nawaz, A. and Iqbal, Z. 
2014. Integrated nutrient management practices improve 
growth and yield of carrot. Bulgarian J. Agril. Sci., 20: 
1457-1465.

Akinde, S.B. and Obire, O. 2008. Aerobic heterotrophic 
bacteria and petroleum-utilizing bacteria from cow 
dung and poultry manure. World J. Microb. Biotech., 24: 
1999–2002.

Alamgir, M., Kibria, M.G., Islam, M. 2011. Effects of farm yard 
manure on cadmium and lead accumulation in Amaranth 
(Amaranthus oleracea L.). J. Soil Sci. Env. Mgt., 2: 237-240.

Ano, A.O. and Ubochi C.I. 2007. Neutralization of soil acidity 
by animal manures: Mechanism of reaction. African J. 
Biotech., 6: 364-368.

Anonymous. 2006. Argonne National Laboratory, EVS Human 
Health Fact Sheet.

Anwar, M., Patra, D.D., Chand, S., Kumar, A., Naqvi, A.A. 
and Khanuja, S.P.S. 2005. Effect of organic manures 
and inorganic fertilizer on growth, herb and oil yield, 
nutrient accumulation, and oil quality of french basil. 
Communications in Soil Sci. Plant Analy., 36: 1737–1746.

April, R., Scoy, V., Ronald, S. and Tjeerdema. 2014. 
Environmental Fate and Toxicology of Chlorothalonil. 
Reviews of Environ. Contamination and Toxico., 232: 89-105.

Bachofen, R., Birch, L., Buchs, U., Ferloni, P., Flynn, I., Jud, 
G., Tahedel, H. and Chasteen, T.G. 1995. Volatalization 
of arsenic compounds by microorganisms. In: Hinchee 
RE (ed) Bioremediation of inorganics. Batelle Press, 
Columbus.

Bacon, C.W. and Hinton, D.M. 1996. Symptomless endophytic 
colonization of maize by Fusarium moniliforme. Canadian 
J. Bot., 74: 1195-1202.

Bandyapadhyay, K.K., Mishra, A.K., Ghosh, P.K. and Hati, 
K.M. 2012. Effect of integrated nutrient management on 
yield, microbial population and changes in soil properties 
under rice-wheat cropping system in sodic soil. J. Indian 
Soc. Soil Sci., 60: 326-329.

Bandyopadhyay, K.K., Mishra, A.K. Ghosh, P.K. and Hati. 
K.M. 2010. Effect of integrated use of farmyard manure 
and chemical fertilizers on soil physical properties and 
productivity of soybean. Soil and Tillage Res., 110: 115-125.

Barot, N.S. and Bagla, H. K. 2012. Biosorption of radiotoxic 
90Sr by green adsorbent: dry cow dung powder. J. 
Radioanalytical and Nucl. Chem., 294: 81–86.

Bayu, W., Rethman, N.P.G., Hammes, P.S. and Alemu, G. 2006. 
Application of farmyard manure improved the chemical 
and physical properties of the soil in a semi arid area in 
Ethopia. Biolog. Agr. Hort., 24: 293-300.

Bokhtiar, S.M. and Sakurai, K. 2005. Integrated use of organic 
manureand chemical fertilizer on growth, yield,and 
quality of sugarcane in high Ganges river floodplain soils 
of Bangladesh. Communications in Soil Sci. Plant Ana., 36: 
1823-1837.

Boricha, V. and Fulekar M.H.. 2009. Pseudomonas plecoglossicida 
as a novel organism for the bioremediation of cypermethrin. 
Biol. Med., 1: 1–10.

Brar, B.S., Singh, J., Singh, G. and Kaur, G. 2015. Effects of 
long term application of inorganic and organic fertilizers 
on soil organic carbon and physical properties in maize–
wheat rotation. Agronomy, 5: 220-238.

Byrnes, B.H. 1990. Environmental effects of N fertilizer use- 
An overview. Ferti. Res., 26: 209-215.



Chahal et al.

492Print ISSN : 1974-1712 Online ISSN : 2230-732X

Chahal, H.S., Singh, S., Dhillon, I.S. and Kaur. S. 2019. Effect 
of integrated nitrogen management on macronutrient 
availability under cauliflower (Brassica oleracea var. Botrytis 
L.). Int. J. Cur. Microb. Appl. Sci., 8: 1623-1633.

Chandel, A., Gabhane, V.V., Nagdeve, M.B., Turkhede, A.B. 
and Patole, R.S. 2017. Effect of INM on soil fertility, 
productivity and economics of cotton-green gram 
intercropping system in vertisols. Int. J. Cur. Microb. Appl. 
Sci., 6: 3738-3743.

Chaudhary, S.K., Yadav, S.K., Mahto, D.K., Sharma, R.P. and 
Kumar, M. 2018. Response of growth, yield attributes and 
yield of cabbage (Brassica oleracea var. capitata) to different 
organic and inorganic sources of nutrients in Magadha 
Plain of Bihar. Int. J. Cur. Microb. Appl. Sci., 7: 4748- 4756.

Choudhary, A.K. and Suri, V.K. 2014. Integrated nutrient-
management technology for direct-seeded upland rice 
(Oryza sativa) in north western Himalayas. Communications 
in Soil Sci. and Plant Anal., 45: 777–784.

Cline, G.R., Powell, P.E., Szanislo, P.J. and Reid, C.P.P. 1982. 
Comparison of the abilities of hydroxamic, synthetic and 
other natural organic acids to chelate iron and other ions 
in nutrient solution. Soil Science Society of America J., 46: 
1158-1164.

Dauda, S.N., Ajayi, F.A. and Ndor, E. 2008. Growth and yield 
of water melon (Citrullus lanatus) as affected by poultry 
manure application. J. Agr. Soc. Sci., 4: 121-127.

Deshmukh, K.K., Khatik, S.K. and Dubey, D.P. 2005. Effect of 
integrated use of inorganic, organic and biofertilizers on 
production, nutrient availability and economic feasibility 
of soybean grown on soil of Kaymore Plateau and Satpura 
Hills. J. Soils and Crops, 15: 21-25.

Desta, H.A. 2015. Effects of organic and inorganic fertilizers 
on selected soil properties after harvesting after harvesting 
maize at Antra Catchment, Northwestern Ethiopia. Int. 
Inven. J. Agril. Soil Sci., 3:68-78.

Devi, M., Sephia, R.S., Mogta, A. and Verma, A. 2018. Influence 
of integrated nutrient management on growth and yield of 
cauliflower (Brassica oleracea var. botrytis) and soil nutrient 
status. Int. J. Chem. Stu., 6: 2988-2991.

Devi, M., Upadhyay, G.P., Garima and Sephia, R.S. 2017. 
Biological properties of soil and nutrient uptake in 
cauliflower (Brassica oleracea var. botrytis L.) as influenced 
by integrated nutrient management. J. Pharmacognosy and 
Phytochemistry, 6: 325-328.

Elalfy, M.M., Mohamed, S.A. and Ali, F.R. 2017. Biochemical, 
hematological and pathological effects of bispyribac 
sodium in female albino rats. J. Vet. Sci. Tech., 8: 1000467.

El-Nady, M.F. and Belal E.B. 2013. Effect of phytotoxicity of 
pendimethalin residues and its bioremediation on growth 
and anatomical characteristics of Cucumis sativus and 
Echinochloa crus-galli plants. Asian J. Crop Sci., 5: 222-237.

Erisman, J.W., Sutton, M.A., Galloway, J.N., Klimont, Z. and 
Winiwarter W. 2008. How a century of ammonia synthesis 
changed the world. Nature Geosciences, 1: 636–639.

Fahmy, M.A. and Abdalla E.F. 1998. Genotoxicity evaluation 
of buprofezin, petroleum oil and profenofos in somatic 

and germ cells of male mice. J. Appl. Toxi., 18: 301–305.
Fraser, D.G., Doran, J.W., Sahs, W.W. and Lesoing, G.W. 

1988. Soil microbial populations and activities under 
conventional and organic management. J. Env. Qual., 17: 
585-590.

Fulekar, M.H. and Geetha, M. 2008. Bioremediation of 
chlorpyrifos by Pseudomonas aeruginosa using scale up 
technique. J. Appl. Biosci., 12: 65.

Ganeshan, G. and Kumar A.M. 2005. Pseudomonas fluorescens, 
a potential bacterial antagonist to control plant diseases. 
J. Plant Interactions, 1(3): 123-134.

Gao, X., Yu, L., Castro, L., Moore, A.B., Hermon, T., Bortner, 
C., Sifre, M. and Dixon D. 2010. Endocrine-disrupting 
chemical, fenvalerate, induces cell cycle progression and 
Collagen Type-I expressi on in human uterine leiomyoma 
and myometrial cells. Toxicology Letters, 196: 133–141.

Gautam, A.K., Sharma, S., Avasthi, S. and Bhadauria, R. 2011. 
Diversity, pathogenicity and toxicology of A. niger: An 
important spoilage fungi. Res. J. Microb., 6: 270-280.

Geetha, M. and Fulekar M.H. 2008. Bioremediation of 
pesticides in surface soil treatment unit using microbial 
consortia. African J. Environ. Sci. Tech., 2: 36–45.

Gopinath, K.A., Saha, S., Mina, B.L., Pande, H., Kumar, N., 
Srivastva, A.K. and Gupta, H.S. 2009. Yield potential of 
garden pea (Pisum sativum L.) varieties and soil properties 
under organic and integrated nutrient management 
systems. Archives Agronomy and Soil Sci., 55: 157-167.

Gudadhe, N., Dhonde, M.B. and Hirwe, N.A. 2015. Effect of 
integrated nutrient management on soil properties under 
cotton-chickpea cropping sequence in vertisols of Deccan 
plateau of India. Indian J. Agril. Res., 49: 207-214.

Hazarika, A. and Sarkar, S.N. 2001. Sub-acute toxicity of 
anilofos, a new organo-phosphorus herbicide in male rats: 
Effect on lipid peroxidation and ATPase activity. Indian J. 
Experimental Bio., 39: 1113-1117.

Horne, I., Sutherland, T.D., Oakeshott, J.G. and Russell, R.J. 
2002. Cloning and expression of the phosphotriesterase 
genehoc A from Pseudomonas monteilii C11. Microbiology, 
148: 2687–2695.

Hou, L., Lee, W.J., Rusiecki, J., Hoppin, J.A., Blair, A., Bonner, 
M.R., Lubin, J.H., Samanic, C., Sandler, D.P., Dosemeci, 
M. and Alavanja, M.C.R. 2006. Pendimethalin exposure 
and cancer incidence among pesticide applicators. 
Epidemiology, 17: 302–307.

Huovinen, M., Loikkanen, J., Naarala, J. and Vähäkangas, K. 
2015. Toxicity of diuron in human cancer cells. Toxicology 
in Vitro, 29: 1577-1586.

 Ibrahim, W.M., Karam, M.A., El-Shahat, R.M. and Adway, A.A. 
2014. Biodegradation and utilization of organophosphorus 
pesticide malathion by cyanobacteria. BioMed Res. Int., pp. 
392682.

Jat, L.K. and Singh, Y.V. 2017. Short term effects of organic 
and inorganic fertilizers on soil properties and enzyme 
activities in rice production. Int. J. Chem. Stu., 6: 185-194.



Farmyard Manure: A Boon for Integrated Nutrient Management

493Print ISSN : 1974-1712 Online ISSN : 2230-732X

Jestadi, D.B., Phaniendra, A., Babji, U., Srinu, T., 
Shanmuganathan, B. and Periyasamy L. 2014. Effects of 
short term exposure of atrazine on the liver and kidney of 
normal and diabetic rats. J. Toxicology, Article ID 536759.

Kamble, V.R., Kolekar, M.M., Lanjekar, S.S. and Yadav, Y.R. 
2018. Assessment of arbuscular mycorrhizal (AM) fungi 
of Glyphochloa santapaui: Vulnerable and endemic grass 
species of Maharashtra, India. Annals of Plant Sci., 7.5: 
2251-2258.

Kaur, K., Kapoor, K.K. and Gupta, A.P. 2005. Impact of 
organic manures with and without mineral fertilizers 
on soil chemical and biological properties under tropical 
conditions. J. Plant Nutri. Soil Sci., 168: 117-122.

Kaushal, M. and Kaushal. R. 2013. Screening and 
characterization of rhizobacterial strains of Bacillus spp. 
isolated from rhizosphere of cauliflower (Brassica oleracea 
var. Botrytis L.). African J. Microb. Res., 7: 1657-1663.

Khan, A.M., Kirmani, N.A. and Wani, F.S. 2017. Effect of inm 
on soil carbon pools,soil quality and sustainability in rice-
brown sarson cropping system of Kashmir valley. Int. J. 
Cur. Microb. Appl. Sci., 6(7): 785-809.

Kour, D., Wali, V.K., Bakshi, P., Bhat, D.J., Sharma, B.C., 
Sharma, V. and Sinha, B.K. 2019. Effect of integrated 
nutrient management strategies on nutrient status and soil 
microbial population in aonla (Emblica officinalis Gaertn.) 
Cv. Na-7. Int. J. Cur. Microb. Appl. Sci., 8: 1272-1281.

Kumar and Biradar. 2017. Integrated nutrient management 
studies for protected cultivation of broccoli (Brassica 
oleracea var. italica L.). Int. J. Chem. Stu., 5: 225-227.

Kumar, V., Saikia, J., Barik, N. and Das, T. 2017. Effect of 
integrated nutrient management on soil enzymes, 
microbial biomass carbon and microbial population under 
okra cultivation. Int. J. Biochem. Res. Rev., 20: 1-7.

Kumari, R., Kumar, S., Kumar, R., Das, A., Kumari, R., 
Choudhary, C.D. and Sharma, R.P. 2017. Effect of long-
term integrated nutrient management on crop yield, 
nutrition and soil fertility under rice-wheat system. J. 
Appl. Natu. Sci., 9: 1801-1807.

Kuttimani, R., Somasundaram, E. and Velayudham, K. 
2017. Effect of Integrated Nutrient Management on Soil 
Microorganisms under Irrigated Banana. Int. J. Cur. 
Microb. Appl. Sci., 6: 2342-2350.

Laxminarayana, K. 2001. Effect of nitrogen, phosphorus and 
potassium on yield performance of maize under mid hills 
of Mizoram. Indian J. Hill Farming, 14: 132-135.

Lushchak, V.I., Matviishyn, T.M., Husak, V.V., Storey, J.M. 
and Storey, K.B. 2018. Pesticide toxicity: a mechanistic 
approach. EXCLI J., 17: 1101-1136.

Madrid, L. 1999. Metal retention and mobility as influenced 
by some organic residues added to soils: A case study. In: 
(Eds.) Selim, H.M. and I.K. Iskandar. Fate and transport of 
heavy metals in the vadose zone. Lewis Publishers, Boca 
Raton, pp. 201-223.

Maheswari, S. and Murugesan, A.G. 2009. Remediation of 
arsenic in soil by Aspergillus nidulans isolated from an 
arsenic‐contaminated site. Environ. Tech., 30: 921-926.

Mahmoudi, M., Rahnemaie, R., Soufizadeh, S., Malakouti, M.J. 
and Es-haghi, A. 2011. Residual Effect of thiobencarb and 
oxadiargyl on spinach and lettuce in rotation with rice. J.f 
Agri. Sci. Tech., 13: 785-794.

Malik, A.A., Chattoo, M.A., Sheemar, G. and Rashid, R. 2011. 
Growth, yield and fruit quality of sweet pepper hybrid 
SH-SP-5 (Capsicum annuum L.) as affected by integration 
of inorganic fertilizers and organic manures (FYM). J. 
Agril. Tech., 7: 1037-1048.

Manohar, S.V.S, Paliwal, R., Matwa, J. and Leua, H.N. 2013. 
Integrated nutrient management in tomato (Lycopersicon 
esculentum Mill.) cv. Rocky. Asian J. Hort., 8: 414-417.

Masood, S., Zhao, X.Q. and Shen, R.F. 2019. Bacillus 
pumilus increases boron uptake and inhibits rapeseed 
growth under boron supply irrespective of phosphorus 
fertilization. AoB Plants, 11: 1–10.

 Meena, A.K., Kadirvelu, K., Mishraa, G.K., Rajagopal, C. and 
Nagar, P.N. 2008. Adsorption of Pb (II) and Cd (II) metal 
ions from aqueous solutions by mustard husk. J. Hazardous 
Materials, 150: 619–625.

Meena, H.R., Somasundaram, J. Kaushik, R.A. Sarolia, D.K. 
Singh, R.K. Kala, S. and Meena, G.L. 2019. Integrated 
nutrient management affects fruit yield of sapota 
(Achras zapota L.) and nutrient availability in a vertisol. 
Communications in Soil Sci. Plant Anal., 50: 2848-2863.

Merentola, Kanaujia, S.P. and Singh, V.B. 2012. Effect of 
integrated nutrient management on growth, yield and 
quality of cabbage (Brassica oleracea var. capitata). J. Soils 
and Crops, 22: 233-239.

Mohan, L. and Gupta, D. 2014. Study on removal of chromium 
from aqueous solution using dry cow dung powder. J. 
Chem. Pharma. Res., 6: 1066–1070.

Mohanta, R., Nandi, A.K., Mishra, S.P., Pattnaik, A., Hossain, 
M.M. and Padhiary, A.K. 2018. Effect of integrated nutrient 
management on growth, yield, quality and economics of 
sprouting broccoli (Brassica oleracea var italica) cv. Shayali. 
J. Pharmacognosy and Phytochem., 7: 2229-2232.

 Mohapatra, D., Mishra, D., Rout, M. and Chaudhury G.R. 
2007. Adsorption kinetics of natural dissolved organic 
matter and its impact on arsenic(V) leachability from 
arsenic loaded ferrihydrite and Al-ferrihydrite. J. Environ. 
Scie. and Heal. Part A, 42: 81–88.

 Mori, T., Fujie, K., Kuwatsuka, S. and Katayama, A. 1996. 
Accelerated microbial degradation of chlorothalonil in 
soils amended with farmyard manure. Soil Sci. Plant 
Nutri., 42: 315-322.

Mukherjee, I. 2009. Effect of Organic Amendments on 
Degradation of Atrazine. Bulletin of Environ. Contamination 
and Toxico., 83: 832–835.

Nadumane, V.K., Venkatachalam, P. and Gajaraj, B. 2016. 
Aspergillus system properties and applications. New and 
future developments in microbial biotechnology and 
bioengineering Vijai, G., Ed.; Elsevier: Amsterdam, The 
Nederlands, pp. 243-255.

Ogden, R. and Adams, D.A. 1989. Recombinant DNA 
technology: applications,” in Carolina Tips, 52: 18–19, 



Chahal et al.

494Print ISSN : 1974-1712 Online ISSN : 2230-732X

Carolina Biological Supply Company, Burlington, NC, 
USA.

Parvathi, E., Venkaiah, K., Munaswamy, V., Naidu, M.V.S., 
Krishna, T.G. and Prasad, T.N.V.K.V. 2013. Long-term 
effect of manure and fertilizers on the physical and 
chemical properties of Alfisol under semi-arid rainfed 
conditions. Int. J. Agril. Sci., 3: 500-505.

Phullan, N.K., Memon, M., Shah, J.A., Memon, M.Y., Sial, T.A., 
Talpur, N.A. and Khushk, G.M. 2017. Effect of organic 
manure and mineral fertilizers on wheat growth and soil 
properties. J. Basic and Appl. Sci., 13: 559-565.

Prabhakar, M., Hebbar, S.S., Nair, K., Shivashankara, K.S., 
Chinnu, J.K. and Geetha,G.K. 2015. Effect of different 
organic nutrient levels on growth, yield and quality in 
cauliflower. Indian J. Horti., 72: 293-296.

Prativa, K.C. and Bhattarai, B.P. 2011. Effect of integrated 
nutrient management on the growth, yield and soil 
nutrient status in tomato. Nepal J. Sci. Tech., 12: 23-28.

Priyanka, G., Sharma, G.D., Rana, R. and Lal, B. 2013. Effect of 
integrated nutrient management and spacing on growth 
parameters, nutrient content and productivity of rice 
under system of rice intensification. Int. J. Res. Biosci., 2: 
53-59.

Qian, V., Machida, V. and Tatsumoto, V. 2008. Textural and 
surface chemical characteristics of activated carbons 
prepared from cattle manure compost. Bioresource Tech., 
28: 1064-1071.

Ram, S., Singh, V. and Sirari, P. 2016. Effects of 41 years of 
application of inorganic fertilizers and farmyard manure 
on crop yields, soil quality, and sustainable yield index 
under a rice-wheat cropping system on mollisols of 
north India. Communications in Soil Sci. and Plant Analy., 
47: 179–193.

Randhawa, G.K. and Kullar, J.S. 2011. Bioremediation of 
pharmaceuticals, pesticides and petrochemicals with 
gomeya/cow dung. ISRN Pharmacology, 362459.

Reddy, D.D., Blaise, D. Kumrawat, B. and Singh, A.K. 
2017. Evaluation of integrated nutrient management 
interventions for cotton (Gossypium hirsutum) on a vertisol 
in central India. Communications in Soil Sci. and Plant 
Analy., 48: 469-475.

Reddy, K.S., Pax, F., Blamey, Ram, Dalal, Mohanty, M., 
Singh, M., Rao, As., Pandey, M. and Menzies, N.W. 2010. 
Leaching losses of nutrients from farmyard manure pits 
in Central India. 19th World Congress of Soil Science, Soil 
Solutions for a Changing World, Brisbane, Australia.

Saha, R., Mishra, V.K., Majumdar, B. Laxminarayana, K. and 
Ghosh, P.K. 2010. Effect of integrated nutrient management 
on soil physical properties and crop productivity under a 
maize (Zea mays)–mustard (Brassica campestris) cropping 
sequence in acidic soils of northeast India. Communications 
in Soil Sci. and Plant Anal., 41: 2187–2200.

Savci, S. 2012. An Agricultural Pollutant: Chemical Fertilizer. 
Int. J. Environ. Dev., 3: 77-80.

Schuster, A. and Schmoll, M. 2010. Biology and biotechnology 
of Trichoderma. Appl. Microb. Biotech., 87: 787–799.

Scotti, R., Bonanomi, G., Scelza, R., Zoina, A. and Rao, M.A. 
2015. Organic amendments as sustainable tool to recover 
fertility in intensive agriculture systems. J. Soil Sci. and 
Plant Nutri., 15(2): 333-352.

Sepehya, S., Subehia, S.K., Rana, S.S. and Negi, S.C. 2012. 
Effect of integrated nutrient management on rice-wheat 
yield and soil properties in a north-western Himalayan 
region. Indian J. Soil Conserv., 40: 135-140.

Sharma, A., Panja, Payel, Mandal, and Joydip. 2017. Effect of 
integrated nutrient management on onion (Allium cepa 
L.) yield, quality attribute, soil properties and production 
economics under field conditions. Indian J. Eco., 44: 355-
359.

Sharma, R.C. and Banik, P. 2016. Sustaining productivity of 
baby corn–rice cropping system and soil health through 
integrated nutrient management. Communications in Soil 
Sci. and Plant Analy., 47: 1–10.

Shirale, S.T., Kide, D.S. and Meshram, N.A. 2014. Long term 
effect of organic manuring and inorganic fertilizers 
for enhancing yield and soil properties under soybean 
(Glycine max L.)-safflower (Carthamus tinctorius L.) 
cropping sequence in vertisol. An Asian J. Soil Sci., 9: 
130-136.

Shree, S., Singh, V.K. and Kumar, R. 2014. Effect of integrated 
nutrient management on yield and quality of cauliflower 
(Brassica oleracea var. botrytis L.). The Bioscan, 9: 1053-1058.

Silambarasan, S. and Abraham, J. 2013. Ecofriendly method 
for bioremediation of chlorpyrifos from agricultural soil 
by novel fungus Aspergillus terreus. Water, Air and Soil 
Poll., 224: 1364 - 1369.

Singh, A.K., Tiwari, M.N., Prakash, O. and Singh, M.P. 2012. 
A current review of cypermethrin-induced neurotoxicity 
and nigrostriatal dopaminergic neurodegeneration. Cur. 
Neuropharmacology, 10: 64–71.

Sunitha, B.P., Prakasha, H.C. and Gurumurthy, K.T. 2010. 
Effect of INM approach on soil properties, available 
nutrient status, concentration and their uptake by rice 
crop in Bhadra Command, Karnataka. Mysore J. Agril 
Sci., 44: 905-910.

Swati and Singh, D.K. 2002. Utilization of chlorpyrifos by 
Aspergillus niger and flavus as carbon and phosphorus 
source. 17th World Congress of Soil Science, 14 - 21 Aug 
2001, Bangkok, Thailand.

Swer, H., Dkhar, M.S. and Kayang, H. 2011. Fungal population 
and diversity in organically amended agricultural soils of 
Meghalaya, India. J. Organic Sys., 6: 1177-4258.

Teklay, A. 2016. Physiological Effect of Chromium Exposure: 
A Review. Int. J. Food Sci., Nutri. and Diet., S7: 1-11.

Torrey, J.C. 1950. The induction of lateral shoots by IAA and 
decapitation. American J. Bot., 37: 257-264.

Trivedi, P. and Pandey, A. 2008. Plant growth promotion 
abilities and formulation of Bacillus megaterium strain B 
388 (MTCC6521) isolated from a temperate Himalayan 
location. Indian J. Microb., 48: 342–347.



Farmyard Manure: A Boon for Integrated Nutrient Management

495Print ISSN : 1974-1712 Online ISSN : 2230-732X

Umanu, G., Nwachukwu, S.C.U. and Olasode, O.K. 2013. 
Effects of cow dung on microbial degradation of motor oil 
in lagoon water. Global J. Bioscience and Biotech., 2: 542–548.

Van Dommelen, A. and Vanderleyden, J. 2007. Associative 
nitrogen fixation. In: Bothe H., S.J. Ferguson, and W.E. 
Newton (eds). Biology of the nitrogen cycle. New York: 
Elsevier, pp. 179–92.

Vasanthakumar, K. and Bhagavanalu, D. V. S. 2003. 
Adsorption of basic dye from its aqueous solution on to 
bio-organic waste. J. Indus. Pol. Cont., 19: 20–28.

Verma, G., Mathur, A.K., Bhandari, S.C. and Kanthaliya, P.C. 
2010. Long-term effect of integrated nutrient management 
on properties of a typic haplustept under maize-wheat 
cropping system. J. Indian Soc. Soil Sci., 58: 299-302.

Vineela, C., Wani, S.P., Srinivasarao, Ch., Padmaja, B. and 
Vittal, K.P.R. 2008. Microbial properties of soils as affected 
by cropping and nutrient management practices in several 
long-term manurial experiments in the semi-arid tropics 
of India. Appl. Soil Eco., 40: 165-173.

Walia, M.K., Walia, S.S. and Dhaliwal, S.S. 2010. Long-term 
effect of integrated nutrient management of properties 
of typic ustochrept after 23 cycles of an irrigated rice 
(Oryza sativa L.) – wheat (Triticum aestivum L.) system. J. 
Sustainable Agri., 34: 724–743.

Webb, J., Chadwick, D. and Ellis, S. 2004. Emissions of 
ammonia and nitrous oxide following incorporation into 
the soil of farmyard manures stored at different densities. 
Nutrient Cycling in Agroecosystems, 70: 67–76.

Widenfalk, A., Svensson, J. and Willemgoedkoop. 2004. Effects 
of the pesticides captan, deltamethrin, isoproturon, and 
pirimicarb on the microbial community of a freshwater 
sediment. Enviro. Toxico. and Chem., 23: 1920–1927.

Wu, W. and Ma. B. 2015. Integrated nutrient management 
(INM) for sustaining crop productivity and reducing 
environmental impact: A review. Science of the Total 
Environ., 512–513: 415–427.

Xu, X.Q., Li, Q.L., Yuan, J.D., Wang, S.G., Wang, W.S., Frank, 
S.C.L. and Wang, X.R. 2007. Determination of three 
kinds of chloroacetanilide herbicides in Radix Pseudo 
stellariae by accelerated solvent extraction and gas 
chromatography-mass spectrometry. Chinese J. Analytical 
Chem., 35: 206–210.

Yadav, B.K. and Tarafdar, J.C. 2012. Efficiency of Bacillus 
coagulans as P biofertilizer to mobilize native soil organic 
and poorly soluble phosphates and increase crop yield. 
Arch. Agro. Soil Sci., 58(10): 1099–1115.

 Yano, B.L., Bond, D.M., Novilla, M.N., McFadden, L.G. and 
Reasor, M.J. 2002. Spinosad Insecticide: Subchronic and 
chronic toxicity and lack of carcinogenicity in Fischer 344 
rats. Toxicological Sci., 65: 288–298.

Zhou, Z., Liu, Y. Xu, P. and Tang, H. 2019. Enhancing 
bioremediation potential of Pseudomonas putida by 
developing its acid stress tolerance with glutamate 
decarboxylase dependent system and global regulator of 
extreme radiation resistance. Frontiers in Microb., 10: 2033.




