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Abstract
Fertilisers are essential  for  increasing agricultural  output and ensuring food security.  In India,  fertiliser consumption has 
increased substantially to 32.93 million tonnes by 2025 and the imbalanced and excessive use of  fertilisers has led to  
declining soil fertility and reduced fertiliser use efficiency (FUE). In this context, customised fertilisers (CFs) have emerged as 
an  effective  strategy  to  address  these  challenges  by  providing  balanced  nutrition  tailored  to  specific  soil  and  crop 
requirements. These multi-nutrient fertilisers improve nutrient availability, correct deficiencies and enhance crop uptake of 
nutrients. Customised fertilisers also support precision nutrient management by aligning fertiliser application with soil test 
values and crop demand, thereby minimising nutrient losses and preventing soil degradation. Additionally, CF reduce labour,  
time and cost associated with fertiliser application. This review highlights how the gradual and need-based nutrient release 
from CF improves soil nutrient availability, crop nutrient uptake, FUE and crop productivity. Studies have shown that the use 
of CF increased nutrient availability and nutrient uptake by up to 45 %, while crop yield increased by 9–22 % in rice, 16–33 % 
in wheat and 15–20 % in chickpea compared to conventional fertilisers. These values represent ranges reported across 
individual studies. Overall, CF offer a sustainable approach for improving FUE, crop productivity and soil health.
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1. Introduction
Fertilisers  are  vital  inputs  for  enhancing  agricultural 
production and are integral components of integrated 
nutrient management of crops. Fertiliser usage in India 
increased with the introduction of fertiliser responsive 
high-yielding cultivars in the mid-1960s, ushering in the 
green revolution and resulting in self-sufficiency in food 
grain production. However, the continuous decline in 
soil  fertility  has  resulted  in  a  gradual  rise  in  the 
application  of  nitrogen  (N),  phosphorus  (P)  and 
potassium (K) fertilisers to maintain crop productivity. 
For  instance,  during 1971–72,  India produced 105.2 
million tonnes of food grains with fertiliser consumption 
of  1.80  million  tonnes  N,  0.56  million  tonnes 
phosphorus pentoxide (P₂O₅) and 0.30 million tonnes 
potassium oxide (K₂O). Over more than five decades 
by  2024–25,  food  grain  production  had  tripled, 
whereas  fertiliser  consumption  increased 
disproportionately  by  12.3  times for  N,  15 times for 
P₂O₅ and 7.9 times for K₂O. By 2024–25, India had 

become the world’s second-largest fertiliser consumer 
(1). Evidence suggests that farmers often apply N and 
P in excess of recommended levels while neglecting 
adequate application of K, as well as secondary and 
micronutrients  (2).  Such  imbalance  in  nutrient 
management reduces nutrient use efficiency (N: 30–40 
%,  P:  15–20  %,  K:  60–80  %,  S:  8–10  %  and 
micronutrients like iron (Fe), manganese (Mn), copper 
(Cu),  zinc  (Zn)  and  boron  (B):  2–5  %)  and  crop 
productivity, while also increasing environmental risks 
due to nutrient losses through emissions and leaching 
(3). These alarming declining trends in soil health and 
crop productivity have compelled researchers to evolve 
an alternate strategy for achieving higher productivity 
and  optimum  soil  health.  This  necessitates  better 
management of applied fertilisers and improvement in 
fertiliser  use  efficiency  (FUE)  through  the  use  of 
customised fertilisers.
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2. Methodology
Study design and PRISMA compliance 
This  systematic  review was  conducted  in  accordance 
with the preferred reporting Items for systematic reviews 
and meta-analyses (PRISMA) 2020 guidelines to ensure 
transparency,  reproducibility  and methodological  rigour 
(Fig.  1).  The  review  methodology  was  systematically 
designed  to  assess  the  current  status  and  research 
progress of customised fertilisers (CF) in agriculture.

Search strategy and information sources 
A comprehensive literature search was carried out using 
four  major  electronic  databases:  Scopus,  Web  of 
Science, CABI Direct and Google Scholar. The search 
included  peer-reviewed  articles  published  up  to  the 
present year. The keywords employed during the search 
process  included  “customised  fertilisers”,  “site-specific 
nutrient  management”,  “speciality  fertilisers”,  “tailored 
fertilisers”,  “smart  fertilisers”,  “new-generation fertilisers” 
and “fertiliser use efficiency”. To improve reproducibility, 
the database-specific search strings were structured as 
follows: Scopus: (“customised fertilisers” or “site-specific 
nutrient management” or “speciality fertilisers” or “tailored 
fertilisers”); Web of Science: (“customised fertilisers” or 
“smart  fertilisers”  or  “new-generation  fertilisers”  or 
“fertiliser  use  efficiency”);  CABI  Direct:  (“customised 
fertilisers” or “speciality fertilisers” or “tailored fertilisers” or 
“smart fertilisers” or “new-generation fertilisers”); Google 
Scholar: (“customised fertilisers” or “site-specific nutrient 
management”  or  “speciality  fertilisers”  or  “tailored 

fertilisers”  or  “smart  fertilisers”  or  “new-generation 
fertilisers”  or  “novel  fertilisers”).  A  comprehensive 
literature  search  was  conducted  using  four  electronic 
databases, namely Scopus, Web of Science, CABI Direct 
and Google Scholar, during the period from 10 April 2025 
to 25 February 2026. The search covered peer-reviewed 
studies published up to 25 February 2026.

Eligibility criteria (inclusion/exclusion) 
Studies  were  included  in  the  review  if  they  met  the 
following criteria: (i) original research studies focusing on 
the application of customised fertilisers; (ii) comparative 
studies evaluating CF against conventional fertilisers; and 
(iii) articles published in English language. 

Studies  were  excluded  if  they  (i)  focused 
exclusively  on  conventional  fertilisers  without  involving 
customised  fertilisers;  (ii)  consisted  of  editorials, 
conference abstracts lacking complete experimental data 
or non-peer-reviewed publications. 

Selection process and data synthesis 
As presented in  the PRISMA flow diagram, the initial 
database search identified 198 records (Scopus = 70, 
Web of Science = 24, CABI Direct = 55 and Google 
scholar = 49). After removal of 75 duplicate records, 123 
records  remained  for  title  and  abstract  screening.  Of 
these,  63  records  were  excluded  because  they  were 
irrelevant  to  CF  or  focused  on  non-agricultural 
applications.  The  remaining  60  full-text  reports  were 
assessed for eligibility and all  60 eligible studies were 
included in the final qualitative and quantitative synthesis.

Fig. 1. PRISMA methodology on customised fertilisers.
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Customised fertilisers
Customised  fertilisers  are  multi-nutrient  fertilisers 
formulated  based  on  soil  fertility  status,  crop  nutrient 
requirements  and  agro-climatic  conditions  (4).  Unlike 
conventional fertilisers that supply one or two nutrients, 
CF  provide  a  balanced  combination  of  macro  and 
micronutrients in a single formulation (5).

History

The development of CFs in India involved participation 
from major fertiliser companies such as Tata Chemicals 
Limited  (TCL),  Nagarjuna  Fertilisers,  Coromandel 
International Limited (CIL) and Deepak Fertilisers. Tata 
Paras Farmoola was the first customised fertiliser in India, 
scientifically developed by Tata Chemicals Limited. It is a 
granular chemiscal fertiliser customised as per region and 
crop.  Paras Farmoola contains  all  primary,  secondary 
and micronutrients critical for that region or crop in ideal 
proportion.  Field  experiments  on  sugarcane 
demonstrated that the application of paras customised 
fertiliser containing N : P : K : S : Zn : B in the ratio of 7 : 
20 : 18 : 6 : 0.5 : 0.2 resulted in higher yield compared to 
the conventional fertiliser practices (6). When the Indian 
government launched the Nutrient Based Subsidy (NBS) 
program  in  April  2010,  other  companies  including 
Coromandel International Limited, Deepak Fertilisers and 
Petrochemicals  Corporation  Limited  (DFPC)  and 
Nagarjuna Fertilisers and Chemicals Limited (NFCL) also 
initiated  efforts  to  develop  and  market  customised 
fertiliser products. 

Customised fertilisers comparison with other advanced 
technologies

Customised fertilisers differ from other advanced fertiliser 
technologies  mainly  in  their  approach  to  nutrient 
management are presented in Table 1.

Customised  fertilisers  and  related  nutrient-
management approaches

Customised fertilisers are physical fertiliser formulations 
in which the nutrient composition is tailored to the crop, 
soil  fertility  status  and  agro-climatic  conditions.  Site-
specific  nutrient  management  (SSNM)  is  a  decision-
support  approach  that  determines  the  right  nutrient 
source,  rate,  time  and  place  for  a  specific  field  or 

management zone. Smart fertilisers (including controlled 
release, nano-enabled and biobased nutrient carriers) are 
promising innovations that could address these problems. 
Smart fertilisers indeed fit very well with sustainable and 
resilient agriculture, as they allow for greater efficiency and 
better  soi-plant  interactions,  while  exerting  lower 
environmental pressure. Specialty fertilisers are classified 
as  slow  and  controlled  release  fertilisers,  stabilised 
fertilisers, agrochemicals compatible with fertilisers, fortified 
fertilisers,  organically chelated micronutrients and highly 
water-soluble fertilisers. These are fully water-soluble solid 
fertiliser products, having high content of primary nutrients 
with low salt index. Secondary or micronutrients may or 
may not be the constituents of these products. Thus, a 
customised  fertiliser  may  be  used  as  one  component 
within SSNM or precision nutrient management, but the 
terms should not be used interchangeably.

Need for customised fertilisers
Customised  fertilisers  are  considered  useful  for 
implementing site-specific nutrient management because 
they can supply multiple nutrients in proportions suited to 
a particular crop and soil situation. Site-specific nutrient 
management  is  primarily  based on the “4R” principle- 
right source, right rate, right time and right place. Uniform 
application of fertilisers at fixed rates has reduced FUE 
and contributed to the emergence of widespread nutrient 
deficiencies.  Moreover,  prolonged  intensive  cultivation 
has hastened the depletion of soil nutrients, creating a 
considerable nutrient imbalance. Currently, deficiencies of 
both macro and micronutrients are prevalent, highlighting 
the  importance  of  SSNM  as  a  viable  strategy  to 
overcome  these  challenges  (11).  With  the  use  of 
customised fertilisers, separate purchase and mixing of 
different fertilisers can be avoided, thereby easing farm 
labour and also saving time and costs associated with 
fertiliser application (12). From an environmental safety 
perspective,  reducing  excessive  fertiliser  application 
through  the  use  of  CFs  can  substantially  decrease 
greenhouse gas emissions, in some cases by up to 50 % 
(13,  14).  Hence,  under  fertiliser  management,  CFs 
assume considerable significance in improving FUE. Pre-
formulated,  crop-specific  CFs  have  a  vital  role  in 
alleviating nutrient  stress in  plants,  thereby enhancing 
nutrient availability and yield of crops. 

Table 1. Customised fertilisers comparison with other advanced technologies

Technology Main approach Major advantage Major limitation References 
Customised 
fertilisers 

Crop- and region-specific 
combination of nutrients

Corrects multiple nutrient 
deficiencies through a single 

formulation

Requires reliable soil data and 
region-specific formulation

(5)

Nano-fertilisers Nano-scale nutrient delivery Potential for improved nutrient-use 
efficiency and controlled delivery

Field validation, cost and long-
term environmental safety 

remain concerns

(7)

Bio-fertilisers Beneficial microorganisms 
improve nutrient availability

Eco-friendly nutrient mobilisation 
and biological N fixation

Performance varies with soil, 
climate and microbial strain

(8)

Precision 
agriculture

Sensors, GIS/GPS and 
variable-rate nutrient 

application

Addresses spatial variability within 
fields

Requires technology, data, 
expertise and initial investment

(9)

Controlled-release 
fertilisers

Coatings regulate nutrient 
release

Synchronises nutrient release with 
crop demand and reduces nutrient 

losses

Higher material/manufacturing 
cost

(10)

GIS: global information system; GPS: global positioning system.

https://doi.org/10.14719/pst.15752


Plant Science Today  |  2026  |  Volume 13(sp9)  |  Page 4

© The Author(s) 2026. Creative Commons CC BY 4.0. Published by Horizon e-
Publishing Group.

https://doi.org/10.14719/pst.15752

Procedure for development of customised fertiliser (15)

Selection of target area and crop: Customised fertilisers 
are specific to region and crop, so the first step is to 
define the study area and crops. Agro-ecological regions 
are ideal units for this purpose. The target area should be 
sufficiently characterised for soil fertility, climate, cropping 
pattern  and  prevailing  management  practices  before 
formulation. Instead of developing many fertiliser grades 
for narrowly defined units, an average-based approach 
may  be  used  where  it  adequately  represents  the 
dominant soil and crop conditions. Average or weighted-
average  soil  fertility  values  are  commonly  used  to 
develop region-specific customised fertilisers. However, 
average values may not  represent  the  actual  nutrient 
status of every field because soil fertility varies with soil 
type, cropping history and fertiliser management. As a 
result, the same formulation may supply excess nutrients 
to  some  fields  and  insufficient  nutrients  to  others. 
Therefore, regional formulations should be supported by 
representative soil sampling and field validation.

Building database:  A detailed database on soil fertility 
and crop requirements is essential. Using georeferenced 
maps, the research region is divided into grids (about 
1 × 1 km). Soil samples are collected from each grid point 
using global positioning system (GPS).  Information on 
farmer  practices  is  also  recorded.  Crop  samples  are 
collected to measure yield and nutrient uptake. These 
data are analysed using geographic information system 
(GIS)  tools  to  identify  spatial  patterns  in  nutrient 
availability  and crop demand.  Challenges in  database 
development and GIS mapping: Their accuracy largely 
depends on the number and distribution of soil samples, 
sampling methods and laboratory analysis. In addition, 
soil fertility changes over time due to continuous cropping 
and nutrient management. Therefore, soil databases and 
GIS-based fertility maps need to be regularly updated to 
provide reliable fertiliser recommendations.

Concept  of  fertility  management  zones:  Soil data are 
used to create maps showing nutrient status (N, P and 
K). By combining these maps, different fertility zones are 
identified.  These  zones  help  in  deciding  nutrient 
requirements.  Analysis  also  helps  identify  important 
secondary and micronutrients. 

Establishment of nutrient requirement: Actual crop yield 
(obtained  from  crop  cutting  experiment  and  farmers 
surveys) and potential yield (obtained from dynamic crop 
growth models like INFOCROP) are compared to identify 
yield gaps. Based on this, a realistic target yield is fixed. 
Nutrient  uptake  data  are  used  to  estimate  nutrient 
requirements for achieving the target yield. Crop varieties 
are also considered, as nutrient needs vary among them.

Fixing  fertiliser  grade:  Soil  fertility  status  and  crop 
nutrient requirements were integrated using soil test crop 
response (STCR) -based fertiliser adjustment equations, 
empirical models such as quantitative evaluation of the 
fertility  of  tropical  soils  (QUEFTS)  and  crop-specific 
nutrient  response  studies  to  develop  suitable  nutrient 
combinations  and  application  rates.  However,  yield-
specific  recommendations  for  secondary  and 

micronutrients remained a major challenge, as existing 
models  were  inadequate  for  these  nutrients.  Hence, 
critical limits and the law of restitution were considered for 
their  estimation.  Considering  nutrient  interactions  and 
repeated nutrient supply through customised fertilisers, 
micronutrient levels were adjusted below the conventional 
restitution-based recommendations.

Grade  preparation  and  validation:  Different  fertiliser 
combinations are prepared and tested in field trials. Trials 
are  conducted  at  multiple  locations  under  on  farm 
conditions. Results are evaluated based on crop yield, 
quality and economic returns. Yield increases of 8–26 % 
were  observed  compared  to  traditional  practices.  The 
best-performing grades are selected based on efficiency 
and profitability. 

Commercialisation of customised fertiliser: After approval, 
fertilisers  are  produced  and  marketed.  Manufacturing 
involves grinding raw materials,  mixing them uniformly 
and forming granules using steam granulation.  Large-
scale plants are established for production. 

Effects  of  customised  fertilisers  on  soil  fertility, 
nutrient  use  efficiency,  crop  productivity  and 
economics
Influence on soil nutrient availability and uptake in crops

Customised fertilisers provide a balanced and adequate 
supply  of  both  macro  and  micronutrients,  thereby 
enhancing  nutrient  availability  in  the  soil. Customised 
fertilisers  provide a  balanced and adequate supply  of 
both  macro  and  micronutrients,  thereby  enhancing 
nutrient  availability  in  the soil.  Application of  CFs has 
been  reported  to  significantly  improve  soil  nutrient 
availability compared to conventional fertiliser practices. 
This improvement is attributed to the balanced nutrient 
composition, which supports the buildup and sustained 
availability  of  nutrients  (16,  17).  The  inclusion  of 
micronutrients in CFs plays a critical role in overcoming 
hidden hunger and enhancing crop productivity (18).

Soil test-based customised nutrient management 
improves nutrient availability by supplying nutrients in site-
specific proportions, which not only enhances crop yield 
but also prevents soil degradation caused by excessive or 
imbalanced fertiliser application. For instance, a nutrient 
mixture specifically formulated for rice grown in acid saline 
soils of Kerala, containing N (1.60 %), K (12.5 %), Ca (1.88 
%), Mg (5.05 %), Mn (0.16 %), Cu (0.70 %), Zn (1.20 %) 
and B (2.31 %), demonstrated the importance of targeted 
nutrient application in improving soil fertility (19). Similarly, 
in Onattukara soils under rice cultivation, the combined use 
of  organic  and  mineral  fertiliser  mixtures  was 
recommended to reduce nutrient losses through leaching. 
Such integrated approaches enhance nutrient retention by 
minimising losses through runoff  and leaching,  thereby 
improving overall nutrient availability in the soil (20).

Improved  nutrient  availability  and  balanced 
nutrition  ultimately  enhance  nutrient  uptake  by  crops. 
Nutrient uptake is primarily a function of both biomass 
production and nutrient concentration in plant tissues. In 
crops, the application of CFs has been shown to enhance 
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nutrient  uptake in  both  grain and stover  compared to 
conventional fertilisers, mainly due to the balanced supply 
of  macro-  and  micronutrients  and  their  improved 
availability in the soil (21). 

Effects of CFs on nutrient availability and uptake 
have  been  reported  across  various  studies  and  are 
presented in Table 2 and 3.

Enhancement of fertiliser use efficiency 

Fertiliser use efficiency evaluates how effectively crops 
convert applied nutrients into economic yield. It can be 
expressed in several ways. 

Agronomically,  FUE  is  expressed  as  units  of 
yield improvement per unit of applied nutrient.  It can be 
computed as follows: AE (kg kg-1) = Yf–Y0 /Fa, where Yf 
is the yield from fertilised plot (kg), Y0 is the yield from the 
control plot and Fa is the amount of fertiliser applied (kg). 
The use of CFs improves agronomic efficiency (AE) by 
supplying plant nutrients in adequate amounts at the right 

time, which accelerates cell division and elongation. As a 
result, plants grow more rapidly and develop a vigorous 
root system that enables efficient uptake of nutrients from 
deeper  soil  layers.  The  improved  nutrient  contribution 
further enhances growth and yield attributes, ultimately 
leading to higher overall crop yield (28).

Physiological efficiency (PE), it is expressed as 
units of increased yield per unit of nutrients absorbed by 
the crop. It can be computed as: PE (kg kg-1)   = (Yf-Y0 / 
Nf-N0) × 100, where, Yf is the fertilised plots yield (kg), Y0 
is the yield from the control plot and Nf is the nutrient 
uptake in above ground biomass from fertilised plot (kg), 
N0 is the nutrient uptake in above ground biomass from 
control plot (kg). Customised fertilisers ensure balanced 
nutrition by supplying nutrients in a slow and consistent 
manner. This helps maintain leaf greenness for a longer 
duration and improves the rate of photosynthesis. As a 
result,  dry  matter  production  increases  and  the 
movement  of  photosynthates  towards  sink  organs 
becomes more efficient (29).

Table 2. Influence of customised fertilisers on soil nutrient availability 

Crop Location CF composition Increase in soil nutrient availability 

N (%) P (%) K (%) Ca (%) Mg (%) Zn (%) Cu (%)B (%) References

Rice Uttar Pradesh
100 % CF – N : P₂O₅ : K₂O : Zn : B

(10 : 26 : 17 : 1 : 0.3 %)
+10 +6.9 - - - +1.5 - +20 (22)

Maize Tamil Nadu CF along with micronutrients +45.47 +40.98 +21.14 - - +59.47 +36.90 - (21)

Soybean Chhattisgarh
150 % CF - N : P : K 

(56.25 : 63.75 : 41.25 Kg ha-1)
+21.33 +27 - - - - - -

(16)

Oriental 
pickling 
melon

Kerala N : P : K : Ca : Mg : S : Fe : Zn : B : 
Cu : Mn +26.19 - +7.64 +7.28 +4.12 - +9.49 -

(23)

Yield  gain  and  increase  in  net  return  are  percentage  increases  over  conventional  practice,  as  reported  in  the  cited  studies. 
Percentage increase = [(CF value − conventional value) / conventional value] × 100. A dash (–) indicates that the corresponding  
value was not reported. ‘+’ indicates percentage increase over conventional practices.
CF: customised fertiliser; N: nitrogen; P: phosphorus; P₂O₅: phosphorus pentoxide; K: potassium; K₂O: potassium oxide; Zn: zinc; B:  
boron; Ca: calcium; Mg: magnesium; S: sulphur; Fe: iron; Cu: copper; Mn: manganese.

Table 3. Influence of customised fertilisers on nutrient uptake by crops 

Crop Location CF composition
Increase in nutrient uptake of crop 

N (%) P (%) K (%) S (%) Zn (%) Cu (%) B (%) References

Rice Uttar Pradesh
100 % CF–N : P : K : S : Zn

(12 : 26 : 18 : 5 : 0.5 %)
+6.53 +12.78 +4.60 +10.00 +2.45 - +24.64 (17)

Rice Chhattisgarh 100 % CF–N : P₂O₅ : K₂O : Zn 
(14 : 21 : 8 : 0.6 %) +11.17 +11.92 - - +12.36 - - (24)

Wheat Uttar Pradesh 100 %/ CF–N : P : K : S : Zn 
(12 : 26 : 18 : 5 : 0.5 %) +15.52 +20.29 +15.51 +15.23 +15.22 - +18.30 (25)

Maize Tamil Nadu 100 % CF–N : P : K : Zn mixture +43 +32.52 +44.77 - +28.60 +34.27 - (21)

Finger 
millet Uttar Pradesh

100 % CF–N : P : K : S : Zn
(20-17-11-3-0.4 %)

+46.19 +37.32 +30.9 - - - - (26)

Chickpea Chhattisgarh 100 % - N : P2O5 : K2O : S : Zn 
(11 : 27 : 0 : 6.6 : 0.5 %) +8.16 +4.4 +3.89 +11.22 +6.19 - - (27)

Values are percentage increases in nutrient uptake over conventional fertiliser practices, as reported in the cited studies. Percentage 
increase = [(CF value − conventional value) / conventional value] × 100. A dash (–) indicates that the corresponding value was not  
reported.‘+’ indicates percentage increase over conventional practices.
CF: customised fertiliser; N: nitrogen; P: phosphorus; P₂O₅: phosphorus pentoxide; K: potassium; K₂O: potassium oxide; Zn: zinc; B:  
boron; Ca: calcium; Mg: magnesium; S: sulphur; Fe: iron; Cu: copper; Mn: manganese.
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Recovery  efficiency  (RE)  is  another  important 
parameter that reflects the increase in nutrient uptake by 
the crop per unit of fertiliser applied. It can be computed by: 
RE (%) = (Nf-N0/Fa) × 100, where, Nf represents the 
nutrient  uptake  in  the  above  ground  biomass  of  the 
fertilized plot (kg), N0 denotes the nutrient uptake in the 
above ground biomass of the control plot (kg) and Fa is the 
amount of fertiliser applied (kg). The application of CF has 
been reported to improve recovery efficiency primarily due 
to  reduced nutrient  losses,  lower  fixation,  correction  of 
limiting  micronutrient  deficiencies  and  improved  uptake 
efficiency per unit of nutrients applied (30). 

Partial factor productivity (PFP) denotes the ratio 
of  yield per quantity of  added fertiliser,  indicating how 
effectively the added nutrients contribute to production 
(kg kg-1). Higher PFP values indicate better FUE and help 
in achieving higher yields with lower input costs. The use 
of  CF results  in  higher  PFP because  they  provide  a 
balanced supply of nutrients and improve nutrient uptake 
by the crop. They also enhance the use of native soil 
nutrients and overall  nutrient use efficiency, leading to 
more effective conversion of nutrients into grain yield (31). 

An  experiment  conducted  in  Maharashtra  on 
onion established that application of CF with a composition 
of N : P : K : S : Mg : Zn (20 : 12 : 10 : 4: 0.25 : 0.50  %) 
resulted in higher FUE compared to recommended dose of 
fertiliser (N : P2O5 : K2O-100 : 50 : 50 kg ha-1). The highest 
FUE  (22.27  kg  kg-1)  was  recorded  with  CF,  whereas 
conventional fertiliser showed lower efficiency (19.12 kg 
kg-1) (32). The direct supply of micronutrients in balanced 
proportions helps maintain their adequate levels in the soil. 
Furthermore,  split  application  ensures  better 
synchronisation  of  nutrient  release  with  crop  demand, 
thereby reducing nutrient losses (33). The improvement in 
fertiliser  use  efficiency  due  to  customised  fertiliser 
application is presented in Table 4.

Contribution to crop yield and economics benefits

Customised  fertilisers  are  considered  an  effective 
approach  for  meeting  crop  nutrient  requirements  and 
enhancing crop productivity  (34–37).  A soil  test-based 
nutrient  management  strategy  for  rice,  incorporating 
recommendations  for  lime  application  and  balanced 
fertilisation  with  both  macro-  and  micronutrients  along 

with  supplemental  foliar  nutrition  during  critical  growth 
stages, was reported to improve crop productivity and 
profitability in the acid saline soils of Kerala (38). The use 
of CFs also improved crop growth and development (39). 
This improvement was attributed to the balanced supply of 
nutrients  throughout  the  crop  growth  period,  which 
prevented nutrient stress at different growth stages (40). 
Furthermore,  the  combined  application  of  macro-  and 
micronutrients enhanced biological  N fixation,  promoted 
plant growth, increased nodulation and supported better 
flowering, pod development and grain formation, ultimately 
resulting  in  higher  chickpea  yield  (41).  Similarly,  the 
application of KAU Multimix Sampoorna, a micronutrient 
mixture containing Zn (4.2 %), Cu (0.4 %), B (3 %), Mo 
(0.015 %), Fe (0.15 %) and Mn (0.14 %), improved crop 
growth and yield in chilli and okra (42). This improvement 
was attributed to the adequate supply of essential nutrients 
during  the  crop  growth  period  and  its  effectiveness  in 
correcting multi-nutrient deficiencies, thereby serving as an 
immediate remedial measure (43). 

The  economic  analysis  of  CFs  revealed  an 
increase in  net  returns and benefit–cost  (B :  C)  ratio 
compared to conventional practices (44). The higher net 
returns  and  B  :  C  ratio  observed  in  CF-treated plots 
compared to recommended practices can be attributed to 
their ability to meet crop nutrient requirements in a site-
specific manner, considering soil type and crop growth 
stages,  thereby  preventing  nutrient  deficiencies  and 
enhancing economic returns. The improvement in crop 
yield  and  economics  due  to  customised  fertiliser 
application is presented in Table 5.

Economic feasibility and adoption trade-offs

Break-even conditions for  CFs may vary  considerably 
with farm size. Smallholders generally face higher soil-
testing, procurement and transaction costs per unit area 
and therefore require a relatively greater yield or income 
advantage to recover the additional investment. Larger 
farms can spread these costs over a greater cultivated 
area  and  may  also  benefit  from  bulk  procurement, 
thereby  lowering  the  yield  increase  required  to  reach 
break-even.  Hence,  farm  size  should  be  considered 
when  evaluating  the  economic  viability  and  adoption 
potential of CFs (59).  Break-even analysis of small vs. 
large farmers are presented in Table 6.

Table 4. Influence of customised fertilisers on fertiliser use efficiency

Crop Location CF composition
Increase in agronomic 

efficiency (%)
Recovery efficiency 

(%)
Increase 

in PFP (%)
Increase 
in PE (%) References

N P K N P K N N

Wheat KarnatakaN : P2O5 : K2O (14 : 17 : 17) +72.63 + 84.2 +121.3 34.42 24.52 115.23 - - (28)

Mustard Bharatpur 100 %/ CF - NPKSZnB 
(15 : 15 : 15 : 9 : 0.5 : 0.2) +56 +56 +56 45.14 - - +16.43 +7.96 (29)

Elephant 
foot yam

Kerala N : P : K : Mg : Zn : B 
(7 : 12 : 24 : 3.5 : 1.25 : 0.4)

+27.1 +48.5 +90 - - - - - (37)

‘+’  indicates  percentage  increase  over  conventional  practices.  CF:  customised  fertiliser;  N:  nitrogen;  P:  phosphorus;  P₂O₅:  
phosphorus pentoxide; K: potassium; K₂O: potassium oxide; Zn: zinc; B: boron; Ca: calcium; Mg: magnesium; S: sulphur; Fe: iron;  
Cu: copper; Mn: manganese; PFP: partial factor productivity; PE: physiological efficiency.
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Table 5. Influence of customised fertilisers on crop yield and economics

Customised grade Crop Location Yield gain 
(%)

Increase in 
net return (%) 

Benefit cost 
ratio (%) References

100 % CF – N : P : K : Zn (14 : 21 : 8 : 0.6) Rice Raipur +9 +4.74 2.31 (44)

N : P : K : Zn Rice Tamil Nadu +22 - - (45)

N : P : K : S : Zn : Mg (8 : 15 : 15 : 1 : 0.5 : 
0.15) Rice Uttar Pradesh +15 +15.87 3.01 (46)

100 % CF – N : P : K : S : Zn - (10 : 26 : 17 : 
1.0 : 0.3) Rice Uttar Pradesh +10 - - (47)

100 5/ CF – N : P : K : S : Zn : B - (10 : 18 : 
25 : 4 : 0.5 : 0.2) Wheat Uttar Pradesh +33 - - (47)

N : P : K : S : Zn Wheat Uttar Pradesh +16 +4 1.89 (48)

100 % CF – N : P : K : S : Zn - (12:26 : 18 : 5 : 
0.5). Wheat Uttar Pradesh +18     (49)

100 % CF – N : P : K- (6 : 6 : 2) Bajra Rajasthan +17 +12 2.49 (50)

N : P2O5 : K2O : S : Zn 
(57.5 : 31.8 : 20.6 : 5.6 : 0.7 kg/ha) Finger millet Bangalore +46 +79 2.35 (51)

N : P : K : S : Zn : Fe : B : Mo Chickpea Rajasthan +15 +19.24 2.88 (41)

N : P : K : S : Zn : Mo Chickpea Manipur +19 +59.76 1.28 (52)

N : P : K : S : Zn : Mo Chickpea Raipur +20 - - (53)

Macro nutrients and micro nutrients Cotton Maharashtra +14 - - (54)

N : P : K : S : Mg : Zn : B : Fe 
(20 : 10 : 10 : 5 : 2 : 0.5 : 0.3 : 0.2 )

Pomegranate Maharashtra +10
- -

(55)

N : P : K : Ca : Mg : S : Fe : Mn : Cu : Zn Bitter gourd Tamil Nadu +26 - - (56)

N : P : K : Mg : B
(22.01 : 3.35 : 12.68 : 5.97 : 0.37)

Okra Kerala +15
+11.52 -

(57)

N : P : K : Zn : B : S 

(150 : 67.5 : 97.5 : 3.75 : 0.37 : 22.5 kg ha-1)
Potato Uttar Pradesh +29

-
+50.54

1.78 (58)

Yield  gain  and  increase  in  net  return  are  percentage  increases  over  conventional  practice,  as  reported  in  the  cited  studies. 
Percentage increase = [(CF value − conventional value) / conventional value] × 100. A dash (–) indicates that the corresponding  
value was not  reported.‘+’  indicates percentage increase over conventional  practices.  CF: customised fertiliser;  N:  nitrogen;  P: 
phosphorus; P₂O₅: phosphorus pentoxide; K: potassium; K₂O: potassium oxide; Zn: zinc; B: boron; Ca: calcium; Mg: magnesium; S:  
sulphur; Fe: iron; Cu: copper; Mn: manganese.

Table 6. Break-even analysis for small vs. large farmers

Sl. No Aspect Small and marginal farmers Medium and large farmers

1 Soil-testing cost per unit area Relatively high because testing costs are 
spread over a small area

Lower because costs can be distributed over 
a larger area

2 Procurement of CF Small quantities may have higher 
transaction/transport costs

Bulk purchase can reduce unit cost

3 Advisory and diagnostic costs Greater relative burden Lower relative burden

4 Capacity to bear additional 
investment

Limited Relatively greater

5 Risk of uncertain yield response High because even a small loss can affect 
farm income

Better capacity to absorb seasonal risk

6 Break-even yield requirement Generally higher Generally lower due to economies of scale

7 Likely adoption Depends strongly on assured yield and 
price advantage

More feasible when CF provides moderate 
but consistent benefits

CF: customised fertiliser.
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Regional cost implications

Developing  CFs  involves  additional  costs  for  soil 
sampling, laboratory analysis, GIS mapping, formulation 
and field testing. These costs may be lower in regions 
with  established  soil-testing  facilities  and  reliable  soil 
databases. In contrast, poorly mapped regions or areas 
with highly variable soils may require more sampling and 
analysis, increasing the cost of customisation. Therefore, 
the benefits of greater site specificity should be balanced 
against the additional cost of developing and validating 
customised fertiliser formulations.

Subsidy implications and policy recommendations

In India, CFs do not receive a separate subsidy at the 
point of sale, although manufacturers can use subsidised 
P and K fertilisers as raw materials under the Nutrient 
Based  Subsidy  (NBS)  scheme.  To  improve  their 
affordability  and  adoption,  particularly  among 
smallholders, policy support could focus on subsidised 
soil  testing,  development  of  regional  soil  fertility 
databases,  field  demonstrations  and  collective 
procurement through farmer organisations. Such targeted 
support  could  reduce  the  cost  of  customisation  while 
promoting balanced and need-based fertiliser use (60). 

Economic viability under different cropping systems

The economic  viability  of  CFs varies  across  cropping 
systems because of differences in crop value, nutrient 
demand and yield response. Their  use may be more 
profitable  in  high-value  crops  and  intensive  cropping 
systems,  where  increased  yield  and  quality  can 
compensate for the additional fertiliser cost. In contrast, 
their  profitability  may be lower  in  rainfed or  low-value 
crops  where  yield  responses  are  less  predictable. 
Therefore,  the  economic  suitability  of  CFs  should  be 
evaluated  for  individual  cropping  systems  rather  than 
generalised across crops (27). 

Limitations and challenges
● Customised fertilisers face several challenges that limit 

their large-scale adoption and commercialisation. One 
of the major constraints is their high production cost, as 
manufacturing  requires  advanced  technology, 
specialised  infrastructure  and  substantial  capital 
investment. In addition, fertiliser formulation depends 
on  reliable  soil  and  crop  information;  inadequate 
sampling or outdated soil-fertility maps can result in 
inappropriate grades. Because nutrient requirements 
vary spatially and temporally, a grade developed for 
one region may not perform similarly under different 
soil, climate, cultivar or management conditions. 

● At the farmer level, limited awareness, low purchasing 
capacity and the comparatively higher price of CFs 
reduce their acceptance, particularly among small and 
marginal farmers. 

● The formulation gaps of CFs for legume crops arise 
mainly  due to  the unique nutrient  requirements  and 
biological  characteristics  of  legumes.  Unlike  cereals, 
legumes  can  fix  atmospheric  N  through  symbiotic 
association with rhizobia, reducing their dependence on 

external  N  fertilisers.  Excessive  N  supply  may  also 
interfere with biological N fixation; therefore, customised 
grades for legumes need to account for soil N supply, 
symbiotic N fixation and crop-specific nutrient demand. 
Customised fertilisers can be environmentally beneficial 
if the right nutrients are applied at the right rate, time and 
place. However, inappropriate formulation or excessive 
application  can  still  result  in  nutrient  accumulation, 
leaching,  runoff  or  gaseous  N  losses.  Thus, 
customisation  alone  does  not  guarantee  lower 
environmental impact; appropriate fertiliser rates, timing 
and application methods are also important.

● Greater emphasis should be placed on developing and 
supplying  region-,  agro-climate-  and  crop-specific 
customised  fertiliser  formulations  to  address 
deficiencies  of  secondary  and  micronutrients 
effectively.  Such  an  approach  could  achieve  better 
crop response, enhanced productivity and improved 
soil health when supported by accurate soil testing and 
appropriate  application  practices.  Long-term  field 
validation is required before broad environmental or 
sustainability benefits are generalised across regions.

2. Conclusion
Due to the underuse and overuse of fertilisers, nutrient 
deficiencies and toxicities have emerged in soils leading 
to  reduced  fertiliser  use  efficiency  (FUE).  Customised 
fertilisers (CFs) which supply macro and micronutrients in 
balanced  proportions  according  to  crop  and  soil 
requirements help improve nutrient availability, enhance 
FUE  and  increase  crop  productivity.  Moreover,  they 
contribute  to  reduced  nutrient  losses  and  improve 
environmental  sustainability.  Integration  of  CF  with 
precision  nutrient  management  approaches  like  site-
specific  nutrient  management  (SSNM)  can  further 
enhance their  effectiveness.  Therefore,  wider  adoption 
and policy support are essential to promote CF-based 
nutrient management in modern agriculture.

Research priorities and knowledge gaps
● Long-term studies are needed to evaluate the impact 

of CFs on soil health, soil microbial activity and nutrient 
dynamics under different cropping systems.

● Further studies are required to assess the efficiency of 
CFs under abiotic stress conditions such as drought, 
salinity and nutrient-deficient soils. 

● Research is needed to understand the synchronisation 
between nutrient  release patterns of  CFs and crop 
nutrient demand at different growth stages.

● Detailed evaluation of the economic feasibility, farmers’ 
adoption behaviour and large-scale commercialisation 
of  CFs  is  required  across  diverse  agro-ecological 
regions.

https://doi.org/10.14719/pst.15752


Plant Science Today  |  2026  |  Volume 13(sp9)  |  Page 9

© The Author(s) 2026. Creative Commons CC BY 4.0. Published by Horizon e-
Publishing Group.

https://doi.org/10.14719/pst.15752

Acknowledgements
The authors are thankful to Kerala Agricultural University 
for providing all the necessary support and assistance.

Authors’ contributions
SB conceptualised and designed the review topic. NS 
contributed to writing the original draft, review and editing, 
preparation  of  figures  and  tables  and  drafting  of  the 
manuscript. SPP, SRT, BNK, SP and SK were involved 
in drafting, reference collection, editing and correction of 
the manuscript. All authors have read and approved the 
final manuscript.

Compliance with ethical standards

Conflict of interest

Authors do not have any conflict of interests to declare.

Ethical issues

None

Declaration  of  generative  AI  and  AI-assisted 
technologies in the writing process
During  the  preparation  of  this  work  the  authors  used 
ChatGPT in order to improve the language. After using 
this  tool/service,  the  authors  reviewed and edited  the 
content as needed and takes full  responsibility for the 
content of the publication.

References
1. Fertiliser Association of India (FAI). 70th annual report 2024–

2025. New Delhi: FAI; 2025. 

2. Sapkota TB, Jat  ML,  Rana DS, Khatri-Chhetri  A,  Jat  HS. 
Crop nutrient management using Nutrient Expert improves 
yield,  increases farmers’  income and reduces greenhouse 
gas  emissions.  Sci  Rep.  2021;11:1564. 
http://doi.org/10.1038/s41598-020-79883-x

3. Rajasekhar D, Satya MS, Srikar K. Customised fertilisers for 
maximizing fertiliser use efficiency. Just Agric. 2023;3(7):87–
90.

4. Rakshit R, Rakshit A, Das A. Customised fertilisers: marker in 
fertiliser  revolution.  Int  J  Agric  Environ  Biotechnol. 
2012;5(1):67–75.

5. Majumdar S, Prakash NB. Prospects of customised fertilisers 
in  Indian  agriculture.  Curr  Sci.  2018;115(2):242–8. 
http://doi.org/10.18520/cs/v115/i2/242-248

6. Singh SP, Lal M, Singh RP, Sharma BL. Effect of Tata Paras 
Farmoola  as  fertiliser  on  yield  and  quality  of  sugarcane. 
Progressive  Agric.  2017;3:4.  http://doi.org/10.5958/2394-
448X.2017.00016.5

7. Zulfiqar F, Navarro M, Ashraf M, Akram NA, Munné-Bosch S. 
Nanofertiliser use for sustainable agriculture: advantages and 

limitations.  Plant  Sci.  2019;289:110270. 
http://doi.org/10.1016/j.plantsci.2019.110270

8. Schütz L, Gattinger A, Meier M, Müller A, Boller T, Mäder P, 
et  al.  Improving crop yield  and nutrient  use efficiency via 
biofertilization-a  global  meta-analysis.  Front  Plant  Sci. 
2018;8:2204. http://doi.org/10.3389/fpls.2017.02204

9. Balafoutis A, Beck B, Fountas S, Vangeyte J, Van der Wal T, 
Soto  I,  et  al.  Precision  agriculture  technologies  positively 
contributing to GHG emissions mitigation, farm productivity 
and  economics.  Sustainability.  2017;9(8):1339. 
http://doi.org/10.3390/su9081339

10. Vejan  P,  Khadiran  T,  Abdullah  R,  Ahmad  N.  Controlled 
release fertiliser: a review on developments, applications and 
potential in agriculture. J Control Release. 2021;339:321–34. 
http://doi.org/10.1016/j.jconrel.2021.10.003

11. Parvathi  SU. Customised fertiliser formulation. Int  J Chem 
Stud. 2018;6(6):2144–53.

12. Dass A, Jinger D, Kaur R, Kumar SV, Kumari K. Addressing 
multinutrient deficiency in crops using customised fertiliser. 
Indian Farming. 2017;67(3):22–5.

13. Jung  S,  Lee  D,  Jeong  J,  Huh  J.  Carbon  footprint  of 
customised fertiliser No. 16 and its comparison with single 
fertilisers.  Korean  J  Life  Cycle  Assess.  2012;13:109–19. 
http://doi.org/10.62765/kjlca.2012.13.1.109

14. Singh  B.  Maintaining  healthy  soils:  challenges  and 
opportunities  for  the  fertiliser  industry.  In:  IFA  Crossroads 
Asia-Pacific;  2014;  Singapore. 
https://www.scribd.com/document/431063247/2014-
Crossroads-Singapore-Singh

15. Kalra  N,  Bhadraray  S,  Singh  BB,  Singh  M.  Customised 
fertiliser  for  holistic  crop  nutrition  solution:  case  study  of 
western Uttar Pradesh. In: Sajeev MS, editor. Challenges and 
opportunities  for  tuber  crops.  Proceedings of  the  National 
Seminar  on  Climate  Change  and  Food  Security;  2011; 
Thiruvananthapuram, India. p. 240–6.

16. Verma AK, Pandagare T, Kolhe SS, Shrivastava GK, Pande 
N. Assessment of customised fertiliser for soybean (Glycine 
max (L.)  Merrill)  in  Chhattisgarh  plains  under  rainfed 
condition.  Soybean  Res.  2015;13(2):19–25. 
http://doi.org/10.18805/LR-5036

17. Kumar C,  Kumar N,  Ahamad A.  Feasibility  of  customised 
fertilisers for sustainable productivity of rice. J Pharm Innov. 
2020;9:211–15.

18. Thomas D,  Vigheneswaran  V,  Sreelatha  AK.  Site-specific 
nutrient management approach for enhanced yield realisation 
in  rice:  a  case  study.  J  Trop  Agric.  2022;60(1):71–7. 
https://jtropag.kau.in/index.php/ojs2/article/view/1129

19. Anjali BV, Mini V, Rani B. A customised nutrient formulation 
for saline hydromorphic soils of  southern coastal  wetlands 
(AEU 3) of Kerala based on the weighted average method of 
nutrient status evaluation. Pharma Innov J. 2023;12(7):913–
8.

20. Neema VH. Fortified organic matrix pellets for crop nutritional 
resilience  in  Onattukara  sandy  loam  soils  [MSc  thesis]. 
Thrissur: Kerala Agricultural University; 2023. 121 p.

21. Kaleeswari RK. Customised fertilisers for improving yield and 
nutrient  uptake  of  hybrid  maize.  Int  J  Chem  Stud. 
2019;7:2342–6.

22. Kumar  N,  Bahadur  R,  Yadav  SK,  Singh  SP,  Singh  A, 
Baheliya  AK.  Productivity  and  profitability  of  rice  (Oryza 
sativa) influenced by customised fertilisers under rice–wheat 
cropping  system.  Indian  J  Agron.  2024;69(1):11–6. 
http://doi.org/10.59797/ija.v69i1.5475

http://doi.org/10.59797/ija.v69i1.5475
https://jtropag.kau.in/index.php/ojs2/article/view/1129
http://doi.org/10.18805/LR-5036
https://www.scribd.com/document/431063247/2014-Crossroads-Singapore-Singh
https://www.scribd.com/document/431063247/2014-Crossroads-Singapore-Singh
http://doi.org/10.62765/kjlca.2012.13.1.109
http://doi.org/10.1016/j.jconrel.2021.10.003
http://doi.org/10.3390/su9081339
http://doi.org/10.3389/fpls.2017.02204
http://doi.org/10.1016/j.plantsci.2019.110270
http://doi.org/10.5958/2394-448X.2017.00016.5
http://doi.org/10.5958/2394-448X.2017.00016.5
http://doi.org/10.18520/cs/v115/i2/242-248
http://doi.org/10.1038/s41598-020-79883-x
https://doi.org/10.14719/pst.15752


Plant Science Today  |  2026  |  Volume 13(sp9)  |  Page 10

© The Author(s) 2026. Creative Commons CC BY 4.0. Published by Horizon e-
Publishing Group.

https://doi.org/10.14719/pst.15752

23. Mubarack OP, Suresh PR, Binitha NK. Formulation and field 
evaluation of nutrient stick in oriental pickling melon (Cucumis 
melo L.).  Indian  J  Agric  Res.  2019;53(5):584–8. 
http://doi.org/10.18805/IJARe.A-5167

24. Meshram  MR,  Dwivedi  SK,  Ransing  DM,  Pandey  PR. 
Response  of  customised  fertiliser  on  productivity,  nutrient 
uptake and energy use of rice (Oryza sativa L.). Ecoscan. 
2015;9(1–2):373–6.

25. Tiwari H, Kumar N, Kumar A, Singh N, Yadav S, Srivastava 
A. Effect of customised fertiliser on soil fertility and nutrient 
uptake by wheat. Pharma Innov J. 2021;10(4):614–7.

26. Goud BR, Nanjappa HV, Ramachandrappa BK. Influence of 
doses of customised fertiliser on nutrient uptake and yield of 
finger millet (Eleusine coracana L.). Indian J Dryland Agric 
Res Dev. 2013;28(2):77–9.

27. Dwivedi  SK, Chitale S,  Lakpale R.  Response of chickpea 
(Cicer arietinum) to customised fertiliser under Chhattisgarh 
condition.  Indian  J  Agron.  2019;64(1):103–6. 
http://doi.org/10.59797/ija.v64i1.5241

28. Sekhon BS, Kaur S, Singh P. Evaluation of a customised 
fertiliser on wheat. Indian J Ecol. 2012;39(1):71–5.

29. Meena V, Dotaniya ML, Meena MD, Jat RS, Meena MK, 
Choudhary  RL.  Conjoint  application  of  nutrients  as 
customised  fertilisers  influences  growth  and  yield 
characteristics of  Brassica juncea L., augmented profitability 
and nutrient  use  efficiency  indices.  J  Soil  Sci  Plant  Nutr. 
2024;24(4):605–20.  http://doi.org/10.1007/s42729-024-
02062-8

30. Sheeba  SS,  Pillai  PS,  Mini  V.  Assessment  and  rating  of 
available nutrient status of rice soil in the southern laterites 
(AEU  8)  of  Kerala.  J  Pharmacogn  Phytochem. 
2019;8(2S):269–72.

31. Basavarajappa NP, Shruthi, Lingappa M, GG K, Goudra MS. 
Nutrient requirement and use efficiency of rice (Oryza sativa 
L.) as influenced by graded levels of customised fertiliser. J 
Plant  Nutr.  2021;44(19):2897–911. 
http://doi.org/10.1080/01904167.2021.1927081

32. Kamble  BM,  Kathmale  DK.  Effect  of  different  levels  of 
customised  fertiliser  on  soil  nutrient  availability,  yield  and 
economics  of  onion.  J  Appl  Nat  Sci.  2015;7(2):817–21. 
http://doi.org/10.31018/jans.v7i2.688

33. Sitthaphanit S, Limpinuntana V, Toomsan B, Panchaban S, 
Bell  RW.  Fertiliser  strategies  for  improved  nutrient  use 
efficiency on sandy soils in high rainfall regimes. Nutr Cycl 
Agroecosyst. 2009;85:123–39. http://doi.org/10.1007/s10705-
009-9253-z

34. Anju  PS,  Susan  John  K,  Bhadraray  S,  Suja  G,  Jeena 
Mathew,  Nair  KM.  Customised  fertiliser  formulations  for 
elephant  foot  yam  (Amorphophallus  paeoniifolius)  under 
intercropping in coconut gardens of Kerala, India. J Indian 
Soc Soil Sci. 2020;68(2):221–35. http://doi.org/10.5958/0974-
0228.2020.00025

35. Harishchandra RP. Evaluation of efficacy of sulphur and zinc 
containing customised fertilisers for yield and quality of onion 
in inceptisols [PhD dissertation]. India: PDKV; 2018.

36. Rathod PH, Katkar RN, Ghawade SM, Konde NM, Bhende 
SLVR.  Effect  of  sulphur  and  zinc  containing  customised 
fertilisers on yield and soil nutrient status in inceptisols. PDKV 
Res J. 2019;43:79.

37. Mutahi WS. Customised potassium foliar feed for optimum 
yield of maize [PhD dissertation]. Kenya: Kenyatta University; 
2022.

38. Mini V, Suja G. Customised nutrient management strategies 
for  acid  saline  soils  (Orumundakan  tract)  of  Kerala.  In: 
Transforming coastal zone for sustainable food and income 
security:  proceedings  of  the  International  Symposium  of 
ISCAR  on  Coastal  Agriculture;  2021  Mar  16–19;  Cham: 
Springer International Publishing; 2022. p. 135–42.

39. Manikandan A, Blaise D. Customised complex fertilisers for 
transgenic  Bt-cotton  hybrids  grown  on  rainfed  vertisols. 
Commun  Soil  Sci  Plant  Anal.  2022;53(20):2789–96. 
http://doi.org/10.1080/00103624.2022.2094395

40. Meena VD, Dotaniya ML, Meena MD, Jat RS, Choudhary RL, 
Rai  PK.  Sensor  based  precise  nitrogen  management 
augmented production potential and profitability of mustard 
(Brassica  juncea L.).  PLoS  One.  2024. 
http://doi.org/10.1371/journal.pone.0304206

41. Meena SN, Verma P, Yadav SK, Jadon C, Dhakad U, Regar 
SN. Maximizing chickpea (Cicer arietinum L.) productivity and 
profitability  through  customised  fertilisers.  Ann  Agric  Res. 
2023;44(2):177–82.

42. Thulasi  V,  Moosa  PP,  Suresh  P,  Narayanankutty  MC. 
Standardisation of the package of application of Sampoorna 
KAU multimix in vegetables. J Pharm Innov. 2022;11(5):157–
61.

43. Mini V, Mathew U. Effect of customised nutrient mixture on 
yield of okra in Onattukara sandy plain. Int J Environ Agric 
Biotechnol. 2016;1(3). http://doi.org/10.22161/ijeab/1.3.33

44. Dwivedi SK, Meshram MR. Effect of customised fertiliser on 
productivity and nutrient uptake of rice (Oryza sativa). Indian 
J  Agron.  2014;59:247–50. 
http://doi.org/10.59797/ija.v59i1.4519

45. Kaleeswari RK. Impact of customised fertilisers on yield and 
soil  properties of lowland rice ecosystem. Madras Agric J. 
2023;100(Jan–Mar):1. 
http://doi.org/10.29321/MAJ.10.001260

46. Vikas  K,  Singh  KV.  A  study  on  customised  fertilisers  on 
paddy. Agriways. 2015;3:89–94.

47. Kumar M, Singh SK, Singh P. Effect  of  integrated use of 
organic  and  chemical  fertilisers  on  growth,  yield  and 
micronutrients uptake in rice (Oryza sativa)–wheat (Triticum 
aestivum) system. J Indian Soc Soil Sci. 2020;68(1):78–90.

48. Maheshwara  C,  Thejesh  C,  Dawson  J.  Influence  of 
customised  fertiliser  and  different  methods  of  sowing  on 
wheat (Triticum aestivum L.). Int J Curr Microbiol Appl Sci. 
2020;9:3828–36. http://doi.org/10.20546/ijcmas.2020.910.440

49. Singh A, Kumar N, Kumar P, Pandey BR, Singh PD, Singh S. 
Effect  of  customised fertilisers on the growth and yield of 
wheat (Triticum aestivum L.) under Eastern Uttar Pradesh. Int 
J Chem Stud. 2018;6:3155–9.

50. Kumar M, Singh U, Singh I, Parewa HP, Verma JR, Singh 
LN.  Effect  of  customised  fertiliser  and  hybrids  on  growth 
attributes and yield of pearl millet under dryland conditions. 
Forage Res. 2021;47(1):84–8.

51. Mudalagiriyappa,  Raghavendra Goud B,  Ramachandrappa 
BK,  Nanjappa  HP.  Influence  of  customised  fertilisers  on 
growth and yield of finger millet in alfisols of southern India. 
Indian  J  Dryland  Agric  Res  Dev.  2015;30:50–4. 
http://doi.org/10.5958/2231-6701.2015.00007.X 

52. Singh NA, Sorokhaibam S, Yumnam S, Konsam J, Karam N, 
Khairakpam N. Effect of customised fertilisers on productivity 
and profitability of chickpea under agro-climatic conditions of 
Manipur.  Pharma  Innov  J.  2023;12(8):2509–11. 
http://doi.org/10.13140/RG.2.2.12411.32804

http://doi.org/10.13140/RG.2.2.12411.32804
http://doi.org/10.5958/2231-6701.2015.00007.X
http://doi.org/10.20546/ijcmas.2020.910.440
http://doi.org/10.29321/MAJ.10.001260
http://doi.org/10.59797/ija.v59i1.4519
http://doi.org/10.22161/ijeab/1.3.33
http://doi.org/10.1371/journal.pone.0304206
http://doi.org/10.1080/00103624.2022.2094395
http://doi.org/10.5958/0974-0228.2020.00025
http://doi.org/10.5958/0974-0228.2020.00025
http://doi.org/10.1007/s10705-009-9253-z
http://doi.org/10.1007/s10705-009-9253-z
http://doi.org/10.31018/jans.v7i2.688
http://doi.org/10.1080/01904167.2021.1927081
http://doi.org/10.1007/s42729-024-02062-8
http://doi.org/10.1007/s42729-024-02062-8
http://doi.org/10.59797/ija.v64i1.5241
http://doi.org/10.18805/IJARe.A-5167
https://doi.org/10.14719/pst.15752


Plant Science Today  |  2026  |  Volume 13(sp9)  |  Page 11

© The Author(s) 2026. Creative Commons CC BY 4.0. Published by Horizon e-
Publishing Group.

https://doi.org/10.14719/pst.15752

53. Manohar AA. Impact of seed priming and customised fertiliser 
application on growth and productivity  of  rainfed chickpea 
(Cicer arietinum L.) [MSc dissertation]. Raipur: Indira Gandhi 
Krishi Vishwavidyalaya; 2021.

54. Bairwa B, Katkar RN, Bhende V, Gawande S, Bhattacharjee 
S. Influence of sulphur, zinc and organic inorganic assorted 
customised  fertiliser  on  yield  and  quality  of  cotton  under 
rainfed vertisols. Int J Curr Microbiol Appl Sci. 2020;9:3053–
62. http://doi.org/10.20546/ijcmas.2020.909.378

55. Goel MC, Singh KJB, Bhende SN. Response of application of 
customised  fertiliser  grade  on  yield  and  quality  of 
pomegranate.  Acta  Hortic.  2011:333–41. 
http://doi.org/10.17660/ActaHortic.2011.890.39

56. Sellamuthu  KM,  Janaki  D,  Kaleeswari  R,  Malathi  P. 
Customised fertilisers for enhancing yield and quality of bitter 
gourd.  Int  J  Agric  Environ  Biotechnol.  2021;14(4):505–9. 
http://doi.org/10.30954/0974-1712.04.2021.5

57. Luikham Y. Customised fertiliser and nutrient scheduling for 
okra  (Abelmoschus  esculentus L.)  [MSc  dissertation]. 
Thrissur: Kerala Agricultural University; 2016.

58. Irfan M, Singh BN, Singh RG. Effect of moisture regime and 
customised fertiliser on water use efficiency and economics of 
potato (Solanum tuberosum L.). Int J Curr Microbiol Appl Sci. 

2017;6(3):2215–20. 
http://doi.org/10.20546/ijcmas.2017.603.253

59. Vidyashree  BS,  Arthanari  PM.  Customised  fertilisers-an 
artefact  in  Indian  agriculture:  a  review.  Agric  Rev. 
2021;42(1):105–10. http://doi.org/10.18805/ag.R-1886

60. Government of India (GOI). Nutrient Based Subsidy Policy for 
Fertiliser  Sector.  New  Delhi:  Ministry  of  Chemicals  and 
Fertilisers, Department of Fertilisers; 2010. Press Information 
Bureau, Government of India.

Additional information
Peer review: Publisher thanks the Sectional Editor and anonymous 
reviewers for their contribution to the peer review of this work.
Reprints & permissions information: Available at 
https://horizonepublishing.com/journals/index.php/PST/open_access_policy.
Publisher’s Note: Horizon e-Publishing Group remains neutral with regard 
to jurisdictional claims in published maps and institutional affiliations.
Indexing: See 
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting.
Copyright: © The Author(s). This is an open-access article distributed under 
the Creative Commons Attribution License CC BY 4.0.
Publisher information: Plant Science Today is published by Horizon e-
Publishing Group with support from Empirion Publishers Private Limited, 
Thiruvananthapuram, India.

https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
http://doi.org/10.18805/ag.R-1886
http://doi.org/10.20546/ijcmas.2017.603.253
http://doi.org/10.30954/0974-1712.04.2021.5
http://doi.org/10.17660/ActaHortic.2011.890.39
http://doi.org/10.20546/ijcmas.2020.909.378
https://doi.org/10.14719/pst.15752

	Abstract
	1. Introduction
	Conflict of interest
	Ethical issues
	Declaration of generative AI and AI-assisted technologies in the writing process


