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Abstract

In this world need for good nutritional food demand is increasing day by day. But it is not possible for
many farmers to grow crops without using any chemical fertilizers as, they increases the crop yield with
the application of other chemicals. To grow healthy crops it is necessary to reduce the dependency on
using chemical fertilizers and other chemicals on crops. Instead of using these chemical fertilizers, now it
is time to grow crops using organic manures, so that soil fertility also maintains its stability and also
nutritional food is available. But it is not possible to completely use organic manures in agriculture, as we
don’t see the increase in yield which previously expected. But with the help of using both methods
means, using chemical fertilizers along with organic manures we can get good quality and good quantity
of yield without disturbing the soil fertility and its physico-chemical properties.
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Introduction

After post-Independence, Indian agriculture reached to a new height with the start of green
revolution (1967). A great success is achieved in Indian agriculture and crop production has
been increased to a maximum level by using with the help of high yielding varieties as one of
the objectives of green revolution. During 1960s and 1970s the use of chemical fertilizers and
other several inputs have been started and this change transformed Indian agriculture from
subsistence to surplus. After the success of green revolution, a slow rate of decline in growth
rate of crop production is noticed during past few years. After knowing the reason for decline
in crop production, it is concluded that soil quality has been badly effected and this is due to
the over use of chemical fertilizers than it required in the agriculture field. Normally, the soils
of India shows poor infertility because of the leaching of nutrients due to the continuous
cultivation for many long years, lack of agriculture knowledge, implementation of modern
technologies in agriculture, imbalanced use of fertilizers and poor fertilizer use efficiency.
Fertilizer use efficiency means when a fertilizer is applied to the soil, all of its nutrients are not
utilized by the crops only a small portion of nutrients is observed by the crop. So, to improve
the status of the soil, it is necessary to develop new methods of farming which enable the soil
to perform a vast range of functions. The organic carbon shows dominantly its impact on soil
quality dictates biological properties greatly in comparison to chemical and physical ones.
Numerous cropping systems and various management practices have a great influence on soil
quality parameters. In India, organic farming is practiced from many thousand years but with
chemical fertilizers coming in action, the soil fertility is declined. In the previous experiments
which were operated in India for many years it is showed that with chemical fertilizers and
organic manures the status of soil fertility is improved.

About fertilizers

Fertilizers are defined as the chemical composition with organic and inorganic compounds in
nature. They have the ability to provide the nutrients which are required by the plants in
available forms. These fertilizers can be classified as organic made fertilizers and inorganic
made fertilizers.

Organic fertilizers
These fertilizers are made from agriculture by-products means naturally available plant
residues, animal wastes including cattle manure, sheep and goat manure, poultry, green
manures, household wastes, and composts. All of these influence the physical, biological and
chemical properties of soil.
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Role of organic fertilizers in soil

= These fertilizers are the constituents of primary and
secondary nutrients to the plants which they receive them
in available form during the process of mineralization.

= Organic manures also contain organic matter through
which the physical condition of the soil improves like
aeration, soil structure, and water holding capacity.

= |t also increases the activity of many soil microorganisms
by providing energy.

=  They enhance the soil's buffering and exchange abilities,
as well as the solubility of soil minerals and mineral
nutrients in the soil.

= Organic fertilizer promotes soil aggregates and improves
Cation exchange capacity, resulting in increased root
growth.

= Organic fertilizers provide plants with the biological
processes they require while also reducing the
populations of plant pests.

Limitations of organic fertilizers

= The major drawbacks of these fertilizers are the nutrient
content which is not present in bulk amount which is
required to the plants.

= It required in large quantity for the application in the soil
as compared to chemical fertilizers.

= They also contain microorganisms which are harmful to
human as they are developed from the animal manures.

= Due to the highly varied content of organic fertilizers,
precise nutrient delivery to plant production is difficult.

=  Temperature and soil moisture play a big role in the
decomposition of organic matter, thus nutrients may be
released when the plant doesn't require them.

= Organic manure contains faecal coliforms, heavy metals,
and nutrients that enter water bodies and damage water
quality, posing major environmental and public health
risks.

= Surface and groundwater pollution can be increased by
applying high rates of dairy manure or sewage sludge
repeatedly.

= Organic fertilizers did not start working immediately
after the application in soil as it can be observed in the
chemical fertilizers immediately.

= If rainfall happens immediately after manure application,
nutrient losses occur along the field's edge.

Inorganic fertilizers

Fertilizers are compounds that include a single or multiple
nutritional elements, as well as any materials that are applied
directly to the soil for the goal of encouraging plant growth,
boosting crop vyields, or improving crop quality. As the
essential macronutrients are lost by many reasons like
overgrazing by animals or leaching in soil, it is very essential
to maintain the soil fertility as it directly affects the crop
productivity. That’s why the farmers are using inorganic
fertilizers as they promote root growth by increasing organic
matter through the application of these fertilizers.

Role of inorganic fertilizers in soil

= Organic matter in the soil can be increased through the
application of inorganic fertilizers by increasing root
mass.

= Increase in the crop yield and soil fertility can also be
observed.

= |norganic fertilizers start working of releasing nutrients
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immediately after the application in the soil.

= Inorganic fertilizers are with huge amount of nutrients so
only in less amount of its application is required for the
crop.

= These fertilizers are constituted with macronutrients
which are all in available forms to the plants.

Limitations of inorganic fertilizers

= Application of inorganic fertilizers more than
recommended dose may lead to burning of plant like the
tips and edge of leaf may turn to brown and appears as
burnt.

= After the application of these fertilizers these may reach
to areas where they are not supposed to be there through
runoffs.

= They have the impact on the microbial activity of the
microorganisms in the soil.

= These fertilizers also contaminate the groundwater and
dilute the rivers and this leads to problem to wildlife and
human.

= Sometimes the available form of nitrogen in the chemical
fertilizers may evaporate into nitrous oxide.

Impact of Inorganic fertilizers and organic manure on soil
fertility and physico-chemical properties

Soil PH and EC

Soil properties like PH, EC can influence the soil fertility, but
it is observed that manure shows no effect on soil PH. The
application of manure leads to increase in soil organic matter.
By the application of farm yard manure increase in EC is
observed due to the electrolyte released during the
decomposition.

Cation Exchange Capacity

Application of chemical fertilizers with the organic fertilizers
leads to increase in the cation exchange capacity of soil.
Exchangeable ca?* content and C.E.C of soil is increased with
application of organic sources either alone or with
combination of inorganic fertilizers. The C.E.C of soil is
reduced when only inorganic fertilizers are applied to soil.

Soil organic carbon

It has been known that soil organic carbon is one of the main
factors which determine the soil fertility and the crop
production. Organic carbon provides all the essential nutrients
required to plants. But due to the use of inorganic fertilizers
for a long time soil organic carbon is reduced. The other
reason also for declined organic carbon is not application of
organic manures for many years.

Effecton NP K

Soil fertility determines the overall health of the soil by
judging the sustainability of the crop and index of the
availability of plant nutrients. Chemical fertility of the soil is
the function of different kinds of processes that happens in the
soil biota.

Nitrogen plays an important role in the crop vyield. It is
affected by the fluctuations of the organic matter in the soil.
Application of Nitrogenous fertilizers continuously for many
years increases its availability in the soil. But however, if u
move deep in the soil, there is a decline of Nitrogen
concentration, but it can be achieved by application of extra
doses of Nitrogen fertilizers. However, the available nitrogen
is increased in the soil significantly by the application of farm
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yard manure with green manuring. The application of NPK
with FYM increases the availability of Nitrogen by 7-
15kg/ha.

Without using any fertilizers for a long time the availability of
phosphorous in the soil is declined. The maximum
phosphorous concentration in the soil is observed when farm
yard manure + NPK were combined. The FYM is required
10t/ha. By the application of other organic

Amendments there may be possibility of increase in
availability of phosphorous through competition for
phosphorous binding sites. Long term application of inorganic
fertilizers with organic fertilizers leads to a significant
increase of available phosphorous in the soil compared to
other treatments of fertilizer application.

Potassium is one of the three major macro nutrients essential
for plants. Continuous farming using inorganic fertilizers,
farm yard manure for many years, increases the availability of
potassium in the soil. Combined application of farm yard
manure and chemical fertilizers leads to more available form
of potassium compared to other treatments in the soil. This is
due to the following of different methods of application of
farm yard manure and inorganic fertilizers in the soil.

Conclusion

From the above literature it is concluded that the application
of alone inorganic fertilizers to the soil may lead to
imbalanced nutrients in the soil and, also affectsth e  soil
productivity and soil fertility. But the physico-chemical
properties of the soil and soil organic carbon maintained
significantly when the inorganic fertilizers are combined with
the organic fertilizers. Here fertilizer use efficiency also plays
an important role in the nutrient absorption by the plants.
Integrated nutrient management is also the best option in
maintaining both organic and inorganic  fertilizer
concentration in the soil. The effect on the environment and
soil biota also can be controlled by following certain methods
of application of fertilizers in the soil.

References

1. Abbott LK, Murphy DV (Eds.). Soil biological fertility: a
key to sustainable land use in agriculture. Springer
Science & Business Media 2003.

2. Acton DF, Gregorich LJ. The health of our soils: toward
sustainable agriculture in Canada 1995.

3. Adekiya AO, Ojeniyi SO, Agbede TM. Poultry manure
effects on soil properties, leaf nutrient status, growth and
yield of cocoyam in a tropical Alfisol. Nigerian Journal
of Soil Science 2012;22(2):30-39.

4. Agbede OO, Kalu BA. Constraints of small-scale farmers
in increasing crop yield: farm size and fertilizer
supply. Nigerian Journal of Soil Science 1995;11:139-
159.

5. Roba TB. Review on: The effect of mixing organic and
inorganic fertilizer on productivity and soil fertility. Open
Access Library Journal 2018;5(06):1.

6. Alimi T, Ajewole OC, OLubode-Awosola OO, ldowu
EO. Organic and inorganic fertilizer for vegetable
production under tropical conditions 2007.

7. Babhulkar PS, Wandile RM, Badole WP, Balpande SS.
Residual effect of long-term application of FYM and
fertilizers on soil properties (Vertisols) and yield of
soybean. Journal of the Indian society of soil
science 2000;48(1):89-92.

8. Babu M, Reddy CM, Subramanyam A, Balaguravaiah D.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

~506 ™

http://www.thepharmajournal.com

Effect of integrated use of organic and inorganic
fertilizers on soil properties and yield of
sugarcane. Journal of the Indian Society of soil
Science 2007;55(2):161-166.

Balloli SS, Rattan RK, Garg RN, Singh G,
Krishnakumari M. Soil physical and chemical
environment as influenced by duration of rice-wheat
cropping system. Journal of the Indian Society of Soil
Science 2000;48(1):75-78.

Bansal SK, Omanwar PK, Bhardwaj V. Effect of
intensive cropping and fertilization on organic carbon and
total and available nitrogen in a soil from
Pantnagar. Journal of the Indian Society of Soil
Science 1980;28(4):519-521.

Behera SK, Singh D. Effect of 31 years of continuous
cropping and fertilizer use on soil properties and uptake
of micronutrients by maize (Zea mays)-wheat (Triticum
aestivum) system. Indian Journal of Agricultural Sciences
2009;79(4):264.

Bhardwaj V. Some soil properties, crop vyields and
nutrient uptake as affected by intensive cropping and
fertilization in the long term experiment at
Pantnagar (Doctoral  dissertation, Ph. D. Thesis,
Department of Agronomy, GB Pant University of
Agriculture and Technology, Pantnagar, Uttarakhand,
India 1983.

Chen JH. The combined use of chemical and organic
fertilizers and/or biofertilizer for crop growth and soil
fertility.  In International workshop on  sustained
management of the soil-rhizosphere system for efficient
crop production and fertilizer use. Land Development
Department Bangkok Thailand 2006;16(20):1-11.

Dolling PJ. Effect of lupins and location on soil
acidification rates. Australian Journal of Experimental
Agriculture 1995;35(6):753-763.

Dutta J. Long term effect of chemical fertilizers and
amendments on sulphur sorption under maize-wheat
system (Doctoral dissertation, CSKHPKYV, Palampur)
2009.

Gangwar SP, Ram N. Long-term impact of fertilizers on
the relationship of inorganic forms of phosphorus with its
availability and uptake by rice in a hapludoll soil. Acta
Agronomica Hungarica 1996;44:29-34.

Gosling P, Shepherd M. Long-term changes in soil
fertility in organic arable farming systems in England,
with  particular  reference to  phosphorus and
potassium. Agriculture, ecosystems & environment
2005;105(1-2):425-432.

Han SH, An JY, Hwang J, Kim SB, Park BB. The effects
of organic manure and chemical fertilizer on the growth
and nutrient  concentrations of yellow poplar
(Liriodendron tulipifera Lin.) in a nursery system. Forest
science and technology 2016;12(3):137-143.

Bhatt MK, Labanya R, Joshi HC. Influence of long-term
chemical fertilizers and organic manures on soil fertility-
A review. Univers. J. Agric. Res 2019;7(5):177-188.
Igbal M, Van Es HM, Hassan A, Schindelbeck RR,
Moebius-Clune BN. Soil health indicators as affected by
long-term application of farm manure and cropping
patterns under semi-arid climates. International Journal of
Agriculture and Biology 2014;16(2):242-250.

Mishra B, Sharma A, Singh SK, Prasad J, Singh BP.
Influence of continuous application of amendments to
maize-wheat cropping system on dynamics of soil


http://www.thepharmajournal.com/

The Pharma Innovation Journal

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

microbial biomass in Alfisol of Jharkhand. Journal of the
Indian Society of Soil Science 2008;56(1):71-75.
Mohammadi S, Kalbasi M, Shariatmadari H. Cumulative
and residual effects of organic fertilizer application on
selected soil properties, water soluble P, Olsen-p and P
sorption index. Journal of Agricultural Science and
Technology 2009;11(4):487-497.

Nyalemeghbe KK, Oteng JW, Asuming-Brempong S.
Integrated organic-inorganic fertilizer management for
rice production on the Vertisols of the Accra Plains of
Ghana. West  African Journal of Applied Ecology
2010,16(1).

Olaniyi JO, Ajibola AT. Effects of inorganic and organic
fertilizers application on the growth, fruit yield and
quality of tomato (Lycopersicon lycopersicum). Journal
of Applied Biosciences 2008;8(1):236-242.

Patel UK, Tiwari JK. Effect of organic and inorganic
fertilizer nutrients on yield of soybean crop. Int. J. Curr.
Microbial. Sci 2018;7:392-396.

Sepehya S, Subehia SK, Rana SS, Negi SC. Effect of
integrated nutrient management on rice-wheat yield and
soil properties in a north western Himalayan
region. Indian ~ Journal of  Soil Conservation
2012;40(2):135-140.

Shambhavi S, Kumar R, Sharma SP, Verma G, Sharma
SK, Sharma RP. Effect of 36 years of continuous
cropping and fertilization on productivity, micro and
secondary nutrient status and uptake by maize-wheat
cropping system in western Himalayas. International
Journal of Bio-resource and Stress Management
2018;9(2):197-202.

Thakur R, Sawarkar SD, Vaishya UK, Singh M. Impact
of continuous use of inorganic fertilizers and organic
manure on soil properties and productivity under
soybean-wheat intensive cropping of a Vertisol. Journal
of the Indian Society of Soil Science 2011;59(1):74-81.
Tyagi VV. Soil fertility status and physic chemical status
of an aquic Hapludoll as influenced by 16 years of
continuous  cropping and fertilization (Doctoral
dissertation, Thesis M. Sc.(Ag.) submitted to GBPU A &
T Pantnagar. (US Nagar) 1989,10-24.

Vanlauwe B, Bationo A, Chianu J, Giller KE, Merckx R,
Mokwunye U et al. Integrated soil fertility management:
operational  definition ~and  consequences  for
implementation and  dissemination. Outlook  on
agriculture 2010;39(1):17-24.

Yaduvanshi NPS. Effect of five years of rice-wheat
cropping and NPK fertilizer use with and without organic
and green manures on soil properties and crop yields in a
reclaimed sodic soil. Journal of the Indian Society of Soil
Science 2001;49(4):714-719.

Zhang X, Sun N, Wu L, Xu M, Bingham 1J, Li Z. Effects
of enhancing soil organic carbon sequestration in the
topsoil by fertilization on crop productivity and stability:
Evidence from long-term experiments with wheat-maize
cropping systems in China. Science of the Total
Environment 2016;562:247-259.

Zhao J, Zhang R, Xue C, Xun W, Sun L, Xu Y et al.
Pyrosequencing reveals contrasting soil bacterial
diversity and community structure of two main winter
wheat cropping systems in China. Microbial ecology
2014;67(2):443-453.

~507 7™

http://www.thepharmajournal.com


http://www.thepharmajournal.com/

