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Abstract

The necessity for agricultural output is proliferating now to create strategies that are eco-friendly as well as
to achieve high-quality needs. Inorganic fertilizers are necessary to encourage plant development and yield,
but overuse of these fertilizers has reduced yield and quality of groundnut. To compensate for the damage
made by the inorganic fertilizer, a combined application of inorganic as well as organic inputs significantly
improved groundnut growth, yield, and productivity. Organic inputs improve the biological and
biochemical properties of the soil. It strengthens the soil microbial community, while inorganic fertilizer
fulfills the required nutrients needed for the growth and development of groundnut. The purpose of the
review is to gain better knowledge about the responses to inorganic and organic sources of fertilizer as well
as their interaction in optimizing nutrient requirements and improving growth and yield in groundnut.
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Introduction

Groundnut (Arachis hypogaea L.) belongs to the Fabaceae family, known as the King of
Oilseeds. Groundnut is also known as Peanut, Earthnut, and Monkey nut (Biswas and
Bhattacharjee, 2019) [*31. Groundnut kernels are used for edible oil production through various
methods such as raw, boiling, roasting, or crushing. Its products are also used as animal feed and
industrial raw materials. This crop is highly beneficial for both domestic and foreign markets in
both developing and developed nations. Groundnut is an oilseed crop comprising 44-50%, 26%,
20%, and 5% oil, protein, carbohydrates, and fiber content respectively (Senthilkumar and
Naveen, 2020) 521, In the tropics and subtropics, groundnut is widely grown, and both small and
large commercial growers depend on it. Due to their high oil content, they are classified as both
cereal legumes and oil crops. Groundnut is a major oilseed crop grown in India, ranking first in
terms of area and second in terms of production after soybean (Meghana et al., 2023) 1. About
17.57 million tonnes of groundnut are produced in China followed by 6.73 million tonnes in
India, 4.45 lakh tonnes in Nigeria, 2.83 million tonnes in Sudan, and 2.49 lakh tonnes in the US.
These countries account for 36.01, 13.79, 9.12, 5.80, and 5.11 percent of the 48.80 million
tonnes of groundnut produced worldwide in 2019-20 (Anonymous, 2023). India’s average yield
of groundnut is disproportionately low due to various factors including biotic and abiotic
stressors, rainfed farming, and socioeconomic factors (Joshi, 2015) [?61. The intensification of
agriculture along with the usage of inorganic fertilizers due to rising production levels have
elevated the micronutrient demand in soil fertility management (Srinivasarao, 2021) 58],
Effective fertilizer management, timely and adequate supply of nutrients through appropriate
application methods, and improved soil production and fertility. A possible way to improve
sustainable agriculture soil is integrated nutrient management (INM). INM practices improve
soil fertility and promote the optimal and slow release of nutrients, reducing nutrient losses and
boosting plant nutrient absorption, leading to higher productivity (Jat et al., 2015) 2. Nitrogen
(N) affects the growth and yield of groundnut, so having sufficient amounts of available nitrogen
is very important for enhancing crop yields (Singh, 1999) [¢1. Enhancing soil fertility and crop
yield is a major function of biofertilizers as these are sustainable and eco-friendly. They
complement inorganic fertilizers to meet the integrated nutrient needs of plants by improving the
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availability of nutrients (Bhardwaj et al., 2014) [2. The
utilization of organic inputs and inorganic inputs together
ensures a steady supply of nitrogen, reduces losses, and
promotes more effective nitrogen uptake. The use of organic
fertilizers has improved mineral and water absorption, root
development, vegetative growth, and nitrogen fixation (Igbal et
al., 2019) 2, The integrated application of Farmyard manure,
poultry manure, biofertilizers, and vermicompost along with
inorganic fertilizers improves the growth and productivity of
groundnut. Utilization of organic inputs can reduce the reliance
on inorganic fertilizers and improve crop quality and yield. They
include micro-organisms that mobilize nutrients through a range
of biological processes from inaccessible to usable forms
(Itelima et al., 2018) %31,

Effect of Inorganic Fertilizers on the Growth of Groundnut

Nowadays, one of the most popular types of inorganic fertilizers
we utilize is nitrogen. Fertilizers function similarly to food for
plants, with nitrogen-based fertilizers often being the most
widely available and least expensive. The subgroups of nitrogen
compounds include ammonium nitrate and urea. In general,
nitrogen is the primary structural component of plant cells. It is
an important constituent of metabolically active substances such
as amino acids, proteins, nucleic acids, flavins, purines,
pyrimidines, nucleotides, enzymes, and alkaloids. Roots absorb
nitrogen in the form of ammonium or nitrate (Wink, 1997) 71, |t
gives a dark green hue and encourages the growth and
development of the leaves, stem, and other vegetative elements
(Leghari et al., 2016) 1. Nitrogen promotes the development of
roots. Nitrogen boosts the protein content of groundnut. It also
promotes the uptake and use of other nutrients, such as
potassium and phosphorus, and regulates the general growth of
groundnut (Madhu et al., 2023) ¥, (Taufiq et al., 2018) 9
reported that nitrogen has a more important role than phosphorus
fertilizers in increasing groundnut yield on saline soil due to an
increase in chlorophyll content. The optimum dose of nitrogen
was 62-69 kg/ha for groundnut growth and yield. (Hasan et al.,
2021) 2% claimed that the combined application of nitrogen @
30 kg/ha and phosphorus @ 60 kg/ha resulted in a significant
increase in nodulation and nitrogen availability. It also increased
the content of protein, fiber, Mg, and amino acids. Phosphorus
fertilizers provide a good supply of phosphorus to nutrient-
deficient soils. Groundnut is a legume crop that requires a good
amount of phosphorus. It is utilized by plants for the
transmission of energy during metabolic processes such as
starch and sugar conversion, nutrient transport, and
photosynthesis (Malhotra et al., 2018) [8. Apart from
stimulating cell division, phosphorus is necessary for the growth
and development of groundnut. It also plays a vital role in the
ripening of crops, accelerating the breakdown of carbohydrates
for the release of energy, and delaying the onset of maturity
(Gundewadi et al., 2018) %, Phosphorus encourages the root
development of groundnut, which makes it easier to absorb
water and uptake nutrients from the soil’s deeper layer. It also
plays an important role in increasing the biological N fixation by
raising the nitrogenase enzyme activity in the soil (Weisany et
al.,, 2013) [, (Nazir et al, 2022) 2 reported that the
application of phosphorus @ 60 kg/ha resulted in significantly
higher growth parameters, and yield attributes viz. number of
pods per plant (19), pod weight per plant (29.6 g), 100 kernel
weight (61.3 g), shelling percentage (72.2%), and yields
included pods yield (3100 kg/ha), kernel yield (2300 kg/ha),
haulm yield (5300 kg/ha), and biological yield (8400 kg/ha) as
compared to other treatments. (Sagar et al., 2020) observed that
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phosphorus along with gypsum of 400 kg/ha resulted in
significantly higher plant dry weight of 56.3 g/plant and number
of pods per plant (31.3) in groundnut as compared to other
treatments due to better root development and phosphorus
uptake. (Badar et al., 2015) ©! reported that phosphorus @ 60
kg/ha with rhizobium inoculant resulted in a significantly higher
number of nodules, dry weight, shoot, and root length as
compared to other treatments due to increasing in physiological
processes of groundnut. The application of potassium fertilizers
is vital for crop growth and development. Potassium is
responsible for the uptake of water, minerals, and carbohydrates
through plant tissue. It plays an important role in enzyme
activation in groundnut which impacts the synthesis of starch,
protein, and adenosine triphosphate (ATP). The rate of
photosynthesis is controlled by the generation of ATP.
Additionally, potassium aids in controlling the stomata’s
opening and closing which controls the exchange of oxygen,
carbon dioxide, and water vapor (Hasanuzzaman et al., 2018)
(211, Deficiency of potassium results in stunted plant growth and
reduces crop yield. Optimum use of potassium causes better
absorption of nitrogen from the soil as well as increases the
protein content of groundnut (Patel et al., 2022) %, Maintaining
sufficient potassium levels is crucial for maximizing the plant’s
usage of nitrogen as there is a synergistic interaction between
nitrogen and potassium (Umar and Moinuddin, 2002) [,
(Karthikeyan et al., 2022) [?1 reported that potassium @ 100
kg/ha with the recommended dose of N and P,Os resulted in
significant plant height (55.2 cm), leaf area index (3.03), and dry
matter production (5906 kg/ha).

Effect of Inorganic Fertilizers on The Yield of Groundnut

(Almaliki et al., 2019) [ claimed that higher levels of nitrogen
@ 200 kg/ha and 300 kg/ha resulted in significantly higher plant
height and dry weight of groundnut as compared to 100 kg/ha.
Further, the interaction between the levels of nitrogen and the
addition of compost showed a significant increase in pod and
seed weight by 60.34% and 94.50% due to better uptake of
nitrogen. (Li et al., 2024) 32 reported that the application of
nitrogen @ 60 kg/ha resulted in significantly higher enzyme
activity in the pod and as well as regulated the expression of
nitrogen metabolism-related genes including nitrogen reductase,
nitrite reductase, etc in the pod. Furthermore, nitrogen
application increased pod yield, protein content of the kernel,
and nitrogen accumulation in groundnut due to an increase in
nitrogen uptake. (Tekulu et al., 2020) 9 observed that the
application of nitrogen @ 15 kg/ha resulted in significantly
higher total biomass yield by 22.5% and haulm yield by 29.17%
of groundnut. Average pod yield was also increased compared to
other treatments. The combined application resulted in increased
grain yield, and grain protein content due to better availability of
nitrogen and phosphorus. (Everest et al., 2022) 01 reported that
the application of phosphorus @ 80 kg/ha resulted in
significantly improved protein and oil content by 24.27%, and
45.41% respectively as compared to other treatments. (Mamta
Pandey and Pandey, 2019) reported that phosphorus @ 50 kg/ha
with sulfur @ 40 kg/ha resulted in significantly higher oil
quality and oil content of groundnut as compared to other
treatments due to better root development in groundnut. (Umoh
et al., 2022) [%3 observed that potassium @ 25 kg/ha resulted in
a significantly higher grain yield of 1392.64 kg/ha in coastal
plain sands as compared to other treatments due to better root
penetration in the soil surface and potassium uptake.
(Karthikeyan et al., 2022) [28 reported that application of
potassium @ 100 kg/ha with the recommended dose of N and
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P,Os resulted in significantly higher pod yield (2558 kg/ha),
haulm yield (3348 kg/ha), shelling percentage (75.2), and kernel
yield (1923 kg/ha) as compared to other treatments due to better
nitrogen and phosphorus uptake by the plant. (Sakarvadia et al.,
2020) B reported that the application of potassium @ 75 kg/ha
resulted in a significantly higher haulm yield (4479 kg/ha), and
pod vyield (2505 kg/ha) in groundnut as compared to other
treatments. (Sanadi et al., 2018) DY observed that the split
application of potassium along with foliar spray @ 2% resulted
in significantly higher pod yield (3617 kg/ha), higher oil
(47.84%), and protein (37.98%) as compared to other
treatments. (Bhadiyatar et al., 2022) [ observed that potassium
@ 25 kg/ha along with sulfur @ 30 kg/ha resulted in a
significantly higher number of pods (20.67per plant), pod weight
(12.75), seed index (44.58), pod yield (2267 kg/ha), and haulm
yield (3399 kg/ha) of groundnut crop as compared to other
treatments due to better nutrient availability to groundnut crop.

Effect of Organic Inputs on the Growth of Groundnut

Vermicompost is defined as the process of conversion of organic
matter into humus by the action of beneficial earthworms.
Numerous studies have shown that vermicompost often has a
richer nutritional profile than conventional compost (Lim et al.,
2015) 31, Vermicompost can improve soil fertility on physical,
chemical, and biological levels. Soil treated with vermicompost
has improved bulk density, aeration, porosity, and water
retention on a physical level. On a chemical level, pH, EC, and
organic matter content are improved (Ansari et al., 2020) [,
Vermicompost improves plant growth by increasing the uptake
of nutrients in groundnut by providing better root growth. It
provides a suitable medium for the survival of microorganisms
in the soil profile (Arsalan et al., 2016) [). Combined application
of vermicompost with inorganic fertilizers increases the growth
and yield of groundnut by improving the soil structure and
providing a suitable environment for nodule formation and the
same has been documented in different studies under variable
soil and weather conditions (Maji et al., 2017) 71, (Chavan et
al., 2019) U reported that the combined application of cow
urine, 50 kg/ha N through vermicompost, phosphorus @ 50
kg/ha, and PSB resulted in significantly higher dry matter (23.88
g), shelling percentage of 72.36, and plant height (24.42 cm) of
groundnut as compared to other treatments due to improvement
in microbial population and soil structure. Poultry manure
increases soil fertility, strengthens roots, and lessens the
vulnerability of groundnut to insect and disease assaults (Rao
and Shaktawat, 2005) 71, Poultry manures are incorporated in
the soil for the nitrogen requirement of groundnut. Since
nitrogen applied through inorganic fertilizers is lost in the
atmosphere due to volatilization and leeching losses, the
application of poultry manure maintains the pH of the soil and
provides a good source of nitrogen to the crop. Other essential
nutrients like phosphorus and trace elements are also provided
by poultry manure (Aipa and Michael, 2018) M. (Chaudhari &
Bhanwaria, 2018) [*° observed that the application of poultry
manure @ 30 ton/ha along with RDF of 25 kg/ha N and 45
kg/ha of P,Os resulted in significantly higher dry matter
accumulation (65 @) and higher leaf area index (5.62) in
groundnut as compared to other treatments. (Umadevi et al.,
2018) 61 reported that poultry manure along with inorganic
fertilizer resulted in significantly higher soil microbial
populations i.e. bacteria, fungi, and actinomycetes in groundnut
as compared to other treatments due to improved aeration and
root activity necessary for nutrient absorption. Farmyard manure
is a mixture of animal waste from farms, most often cow dung
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and cow urine, but depending on the region, various types of
manure are widely utilized as fertilizers worldwide. Farmyard
manure increases the soil’s structure. It increases the soil’s
ability to retain more nutrients and water. Additionally, it
increases the microbial activity of the soil, which enhances
groundnut growth and development (Williams and Cooke, 1961)
%61, Farmyard manure (FYM) helps to elevate the fertility of soil
due to the increase in microbial population in the soil. The
application of FYM along with inorganic fertilizer increases the
nutrient uptake of groundnut crops (Ma et al., 2020) B4, (Reddy
et al., 2020) [ claimed that the application of FYM followed
by poultry manure resulted in a significantly higher
concentration of available nitrogen (236 kg/ha), phosphorus (61
kg/ha), potassium (292 kg/ha), and micronutrients in groundnut
(Fe, Zn, Cu, and Mn) as compared to other treatments. (Ghosh et
al., 2023) 08 observed that farmyard manure along with
rhizobium inoculation resulted in significantly higher plant
biomass (22.34 g/plant), shoot length (21.78 cm), and the
number of nodules per plant (17.30) at 30 DAS and (23.60) at 60
DAS in groundnut as compared to other treatments.
Furthermore, the application of FYM and rhizobium inoculation
showed the highest pod yield. “Biofertilizers” refers to a
substance containing living microorganisms that colonize the
rhizosphere of groundnut to enhance the ability to access the
essential nutrients required for their growth and development.
Biofertilizers are also termed “microbial inoculants” which are
organic substances that include certain micro-organisms
obtained from the root zone of the plant (Chakraborty and
Akhtar, 2021) I, Biofertilizers stimulate plant development by
increasing the concentration of nutrients in the soil that increase
crop productivity and soil fertility but also provide protection
against pest and disease infestation (Bhardwaj et al., 2014) [2,
The application of biofertilizers improves root growth, breaks
down toxic compounds, and increases flowering development
(Youssef and Eissa, 2014) . Inorganic fertilizer disrupts soil
health and reduces soil fertility due to continuous usage. The
application of inorganic fertilizer along with biofertilizer
improves the soil micro-organism biota and increases the growth
and yield of groundnut (Ajmal et al., 2018) . (Kamdi et al.,
2014) 271 concluded that the application of rhizobium and
vermicompost along with Trichoderma seed treatment resulted
in significantly increased germination percentage (94.5%),
seedling length (18.40 cm), seedling dry weight (0.39 g), protein
(29%), and oil content (43.20%) in groundnut as compared to
other treatments due to increasing activity of microbial organism
and availability of nutrient. (Jani et al., 2021) >4 observed that
the application of rhizobium and PSB along with castor cake of
0.5 t/ha and farmyard manure @ 5 ton/ha in groundnut resulted
in significantly higher plant height (27.3 cm) at 60 DAS, no of
branches per plant (8.3) and dry matter per plant (37.75 g) as
compared to other treatments due to better fixation of nitrogen,
thus increased nodulation can be concluded. The application of
rhizobium and PSB with nitrogen @ 20 kg/ha resulted in a
significantly higher plant height of 102.19 cm and root nodules
per plant of 157.78 in 100 DAS of groundnut as compared to
other treatments. (Bharathi et al., 2021) [},

Effect of Organic Inputs on the Yield of Groundnut

(Raju et al., 2022) ™8 observed that the application of
vermicompost at 2500 kg/ha resulted in significantly higher
kernel yield (2917.33 kg/ha), haulm yield (2698 kg/ha), and
harvest index (51.62%) due to the slow release of nutrients from
the soil profile which increases nutrient uptake. (Chavan et al.,
2019) 61 concluded that the combined application of 50 kg/ha N
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through vermicompost, phosphorus @ 50 kg/ha, and PSB
resulted in significantly higher number of pod per hill (30.92),
100-kernel weight (54.17 g), shelling percentage (72.36%), pod
yield (39.99 kg/ha), kernel yield (29.22 kg/ha) and haulm yield
(48.70) of groundnut as compared to control. (Arsalan et al.,
2024) observed that the combined application of inorganic
fertilizers (NPK @ 20:80:60 kg/ha), vermicompost @ 4 ton/ha,
and PSB resulted in significantly higher plant height (23%),
number of plants (22.25%), number of pods (61.90%), pod yield
(83.25%), and haulm yield (86.02%) in groundnut as compared
to other treatments due to the integrated use of vermicompost
with inorganic fertilizers. (Naik and Umesha, 2022) ! claimed
that application of poultry manure @ 50 ton/ha along with PSB
resulted in significantly higher plant height (64.8 cm), number of
branches (8.50), dry weight (38.27 g/plant), number of nodules
per plant (16.59), seed vyield (2733.87 kg/ha), haulm vyield
(3365.1 kg/ha), and biological yield (5630.2 kg/ha) in groundnut
as compared to other treatments due to availability of nutrients
by organic manures which increased the plant vegetative growth
and improved yield. (Vyshnavi et al., 2021) 64 observed that the
combined application of FYM and inorganic fertilizers along
with PSB resulted in significantly higher growth and a higher
pod vyield (2747 kg/ha) of groundnut as compared to other
treatments due to an increase in root nodules, and nitrifying
bacteria. (Sowmya and Ganapathy, 2021) 71 concluded that the
combined application of NPK and FYM at 10000 kg/ha resulted
in significantly higher pod yield (2086 kg/ha) and kernel yield
(1403 kg/ha) in groundnut as compared to other treatments due
to better nutrient uptake.(Seran, 2018) observed that NPK @
22.0:22.5:22.5 kg/ha and FYM @ 7500 kg/ha resulted in
significantly higher seed yield (2558.02 kg/ha), protein (29.9 g),
and oil content (46.6%) in groundnut as compared to other
treatments due to better root development. (Jani et al., 2021) 4
observed that the application of rhizobium and PSB along with
castor cake of 0.5 t/ha and farmyard manure @ 5 ton/ha in
groundnut resulted in significantly higher pod yield (11.2 kg/ha)
and no of pods per plant (12.5). (Bharathi et al., 2021) (U
observed that the application of rhizobium and PSB with
nitrogen @ 20 kg/ha resulted in significantly higher no of pods
per plant (28.80), no of kernels per pod (2.07), seed index (46.26
g), seed yield (2.65 kg/ha), haulm yield (3.58 kg/ha) and harvest
index (42.31%) in groundnut as compared to other
treatments.Combined application of rhizobium, phosphorus
solubilizing bacteria (PSB), and vesicular-arbuscular mycorrhiza
(VAM) resulted in significantly higher nitrogen and phosphorus
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concentrations in both kernels (3.99%, 0.73%) and haulm
(1.85%, 0.15%) in groundnut as compared to other treatments
due to better uptake of nitrogen and phosphorus (Sharma et al.,
2014). (Poonia et al., 2014) reported that the application of
rhizobium, PSB, FYM, and inorganic fertilizers resulted in
significantly higher seed yield (2350 kg/ha). (Priya et al., 2022)
144 observed that the application of Bradyrhizobium @ 2 g/kg
seed and Trichoderma harzianum along with gypsum of 400
kg/ha in groundnut resulted in significantly higher no of pods
per plant (25), no of kernels per pod (2), seed index (40.33 g),
shelling percentage (70), pod yield (3.64 kg/ha), seed yield (2.69
ka/ha), stover yield (4.45 kg/ha) and harvest index (33.29%) as
compared to other treatments due to better microbial population
which increases nutrient content in soil profile. The highest seed
yield was recorded @ 2690 kg/ha. The process of optimizing the
advantages from all potential sources of organic, inorganic, and
biological components in an integrated order to maintain soil
fertility and plant nutrient supply at an optimal level for
maintaining high productivity in groundnuts is called integrated
nutrient management (Selim, 2020) 2. The application of
inorganic fertilizer, organic fertilizer, and biofertilizer increases
the chance of getting higher growth and yield in groundnut
(Mahrous et al., 2015) B¢, The adverse effects of inorganic
fertilizers due to excess application are also reduced by the
application of integrated nutrient management (Wu and Ma,
2015) B8 (Kulkarni et al., 2018) [ concluded that the
application of FYM, vermicompost, rhizobium, and PSB
resulted in a significantly higher effect on the haulm yield (4067
kg/ha) of groundnut as compared to other treatments due to
better availability of nutrients. (Laxminarayana and Patiram,
2005) 3% observed that the application of inorganic fertilizers
and FYM @15000 kg/ha resulted in significantly higher pod and
haulm vyields (2260 kg/ha, 2950 kg/ha) in groundnut as
compared to other treatments due to better efficiency of organic
and inorganic inputs which improves the fertility status of the
soil. (Sowmya and Ganapathy, 2021) 57 reported that farmyard
manure @ 10 ton/ha along with organic inputs resulted in
significantly higher pod yield (2086 kg/ha) and kernel yield
(1403 kg/ha) in groundnut as compared to other treatments due
to better nutrient management integration. Integrated application
of Bradyrhizobium, manure, compost, and starter nitrogen
resulted in significantly higher kernel yield by 44% as compared
to other treatments due to better nitrogen accumulation in
groundnut crops (Argaw et al., 2017) [6],
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Conclusion

With the help of the data collected by different researchers, it is
concluded that the application of inorganic inputs can increase
the growth and yield of groundnut. However excessive use of
inorganic input has shown a decrease in yield and productivity.
Soil health deteriorates with the continuous application of
inorganic inputs. The microbial population gets minimized
which ultimately reduces the yield of groundnut. However, this
can be overcome with the combined application of organic
sources of inputs with the inorganic ones. Growth, vyield,
nutrient uptake, oil content, protein content, and net returns of
groundnut have significantly increased with the application of
inorganic inputs along with organic inputs like FYM, poultry
manure, vermicompost, and biofertilizers. Organic sources of
nutrients provide a suitable environment for the growth and
development of groundnut. Better root growth and nutrient
uptake increase the yield of groundnut. Adequate or optimum
use of inorganic fertilizer provides the necessary nutrients
required to produce higher yields of groundnut.
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