
 
 

 

 
A study of Soil Testing Methods for Nutrient Analysis 

 
Mrs. Aarti Abhijit Chavan1 and Prof. Dr. Yuvraj Mahadev Patil2 

1-2Department of electronics & Telecommunications Engineering, K.I.T.’s College of Engineering and Technology, Shivaji 
University, Kolhapur, Maharashtra, India 

Email: aartikhambe92@gmail.com, ymp2002@rediffmail.com 
  
 

Abstract—Nutrient analysis for crop production provides direction for farming techniques 
which may give more yield as output. The nutrient estimation is related to chemical as well as 
image processing-based techniques. There are variety of methods available so far for nutrient 
estimation. This paper contributes in terms of review of different methods which may provide 
platform for the researchers working in the domain. The machine learning and image 
processing approaches are responsible to make nutrient analysis easier. Thus, methods with the 
use of machine learning and image processing are also addressed in this paper.  
 
Index Terms— Nutrient analysis, methods, machine learning, image processing. 

I. INTRODUCTION 

Organic matter, and consequently soil organic material, are essential components of soil that have a direct impact 
on soil resistance to erosion as well as physicochemical features as soil structure, water holding ability, and 
Cation Exchange Capacity (CEC). So, for a wide range of environmental and agricultural practices, geographical 
assessment of SOM concentration is crucial. SOC determination with the conventional laboratory method is 
costly, catastrophic, and gradual. As a result, there is a growing need for quick, economical, non-destructive, and 
adequately precise methods for forecasting SOC in the field utilizing either mobile or online sensing 
infrastructure. According to reports, the method known as visible and near-infrared reflectance spectroscopy 
(VNIRS) holds promise for soil analysis [4, 6]. VNIRS has been extensively employed for the in situ online and 
on-line forecasts of several soil parameters, including SOM, due to the availability of reliable and portable 
detectors. Given the direct spectral response SOC has in the NIR spectral range and the changes in soil color that 
are related to changes in the soil organic matter content detectable in the visible (VIS) range, SOM is in fact a 
crucial parameter that is frequently used for assessing soil quality. It is also regarded as one of the most 
frequently and successfully predicted parameters using VNIRS [4, 12, 13]. VNIRS can offer a quick and 
affordable field estimation of SOC once the spectral characteristics have been calibrated for SOC prediction 
using chemometry or machine learning approaches. 
Analysis of SOM contents is necessary for scientific fertilization because SOM content, a key indicator of soil 
fertility, has a significant impact on both the physicochemical characteristics and soil attributes. The three most 
important organic components of soil are nitrogen (N), phosphorus (P), and potassium (K) (K). Since spectral 
reflectance of soil is negatively correlated with SOM content and the SOM content could be obtained from 
measured soil reflectance spectrum [2, 3], visible (VIS, 400-780 nm) and near-infrared (NIR, 780-2526 nm) 
spectroscopy is an advantageous and competent technique for quickly and inexpensively monitoring SOM [1]. 
Along with support vector machine, back-propagation neural network, partial least squares regression, linear 
regression,  and  partial  least  squares  regression,  many studies have advocated and evaluated discrete spectrum  
 
 
Grenze ID: 01.GIJET.9.1.739 
© Grenze Scientific Society, 2023 

 

Grenze International Journal of Engineering and Technology, Jan Issue 



 
1533 

data modelling strategies (SVM). 
This paper intends to discuss on soil nutrient detection methods. The neural network platforms may constitute 
models based on deep neural networks (DNN) such as convolutional networks (CNN) or recurrent neural 
networks (RNN). 

II. LITERATURE SURVEY 

The crucial supplemental source in [1] is soil, which serves as the mechanism of plant development. The crucial 
nutrients that plants require in the greatest quantities are nitrogen (N), phosphorus (P), and potassium (K). These 
nutrients should be present in sufficient quantities in the soil to ensure perfect plant growth, which results in 
exceptional harvests and increased yield yields. The fundamental responsibility for ranch directors at that stage is 
to assess the soil's NPK levels. The benchmark method to assess soil NPK levels was soil material examination. 
In order to determine the distinctive absorbance spectra of soil, near infrared (NIR) spectroscopy was welcomed 
as a non-terrifying, fast, and ecosystem-safe technology. From 1240 nm forward, there are several different types 
of intentional NIR absorption frequencies. The NPK supplement levels of the various soil tests were evaluated 
using the following cultivars in the purposeful NIR absorbance frequencies ranging from 1240 nm to 1480 nm. 
In addition, the dataset was broken down and presented using Artificial Neural Network (ANN) to determine the 
association between the NIR absorbance data and the levels of NPK supplements in the soil. The model's 
preparation R is 0.998, testing R is 0.996, test R is 0.996, and general R is 0.998 in light of the relapse 
investigation. This work reveals that NIR absorbance spectra can be used to describe NPK soil supplement 
amounts. 
In [2], creators present a compact soil nitrogen finder by utilizing a chip-scale Fourier change infrared 
spectroscopy sensor to empower quick location of soil nitrogen, and a supporting programming with capacities 
like otherworldly procurement, foundation deduction, and information stockpiling was additionally program. 
The identifier was utilized to identify the phantom information in the real farmland climate. 120 haphazardly 
chosen soil tests were utilized to adjust soil nitrogen to soil reflectance utilizing fractional least squares. 76 
haphazardly chosen tests were kept for approval. Aftereffects of the investigations showed values for the 
coefficient of assurance as high as 0.934, and root mean square mistake was 1.923. After the model was installed 
in locator, 10 soil tests were tried for check. The overall mistake between the anticipated worth and the genuine 
worth was under 13%, and the base relative blunder was 5.56%. The outcomes confirmed that finder can at first 
understand the fast forecast of soil nitrogen and give a specific specialized reference to scaling down of 
convenient distinguishing instruments. 
In [3], creators have given a broadband photograph acoustic spectrometric (PAS) framework was laid out for the 
discovery of weighty metal pollutants in soil. The weighty metal component lead (Pb) was chosen as a favored 
discovery target. The close to infrared photograph acoustic spectra of sullied soil tests with different 
centralizations of Pb were gathered and the spectroscopic connection between the dirt retention pinnacles and Pb 
focuses was examined. Four progressed otherworldly preprocessing strategies were investigated to work on the 
power of the expectation model. In light of the maximal relationship coefficient and insignificant root mean 
square mistake models of expectation, a two-layer feed-forward network with a continuum eliminating 
preprocessing strategy with a connection coefficient as 0.96 was tried as the most fitting technique for Pb focus 
forecast. This reality confirms that the broadband PAS assessment technique, as a nondestructive testing 
strategy, can be possibly utilized as an elective evaluation identification technique for weighty metal toxins in 
soil without the inclusion of confounded example pretreatment. 
In [4], have given an analysis is to change preparation in view of harvest needs and soil properties and to 
decrease how much manure in soil without lessening yield. The dirt investigation method center around photon 
assimilation attributes of the significant soil supplements (nitrogen, phosphorus and potassium). The dirt 
examples under test were first stove dried and afterward blended in with four sorts of manure [KNO3, TSP, and 
NPK] in the fixation scope of 0.02-10%. Close to IR laser pillar go through the shut circle Mach-Zander 
Interferometer to decrease vacillations connected with bar way and interfaces with soil test. At the point when IR 
radiations are engaged onto an example, the particles in the example will expand their vibration energy by 
engrossing energy at explicit frequencies relying upon the sub-atomic calculation, bond qualities and nuclear 
masses. The dissipated pillar is along these lines changed, making a mark of the designated object with tops at 
the engrossing frequencies. This procedure gave fast, non-disastrous and synchronous assurance of nitrogen, 
phosphorus and potassium focuses in soil compost combinations. 
In [5], an optical transducer is created to gauge and to identify the presence of Nitrogen (N), Phosphorus (P) and 
Potassium (K) of soil. Such transducer is expected to conclude how much additional substance of these 
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supplements are to be added to the dirt to build soil ripeness. This can work on the nature of soil and decreases 
the undesired utilization of manures to be added to the dirt. The N, P, and K worth of the still up in the air by 
retention light of every supplement. The optical transducer is executed as a recognition sensor which comprises 
of three LEDs as light source and a photodiode as a light identifier. The frequency of LEDs is picked to fit the 
retention band of every supplement. The supplement assimilates the light from LED and the photodiode convert 
the leftover light that is reflected by reflector to current. The framework uses an Arduino microcontroller for 
information obtaining along these lines the result from the transducer is changed over into an advanced 
presentation perusing. Testing on different examples of soils, showed that the optical transducer can assess the 
measures of NPK soil content as High, Medium and Low. 
In [6] picture handling and counterfeit neural organization was utilized to proficiently recognize the supplements 
and pH level of soil with the utilization of Soil Test Kit (STK) and Rapid Soil Testing (RST) of the Bureau of 
Soils and Water Management: (1) pH, (2) Nitrogen, (3) Phosphorus, (4) Potassium, (5) Zinc, (6) Calcium, and 
(7) Magnesium. The structure of the framework is made of five areas in particular soil testing, picture catching, 
picture handling, preparing framework for neural organization, and result. 
In [7], the complete nitrogen (TN) content in soil tests was identified in the phantom scope of 900-1700 nm 
utilizing a hyper unearthly imaging (HSI) framework. Trademark frequencies were extricated utilizing 
uninformative variable end (UVE) and the progressive projections calculation (SPA), independently. Fractional 
least squares (PLS) and outrageous learning machine (ELM) were utilized to lay out the alignment models with 
full spectra and trademark frequencies, individually. The outcomes demonstrated that the expectation impact of 
the nonlinear ELM model was better than the straight PLS model. Moreover, the models utilizing the trademark 
frequencies could likewise accomplish great outcomes, and the UVE-ELM model performed better, having a 
relationship coefficient of forecast (rp), root-mean-square blunder of expectation (RMSEP), and remaining 
expectation deviation (RPD) of 0.9408, 0.0075, and 2.97, separately. The UVE-ELM model was then used to 
appraise the TN content in the dirt example and get a conveyance map. The exploration results demonstrate that 
HIS can be utilized for the recognition and representation of the conveyance of TN content in soil. 
In [8] the dirt test report values are utilized to group a few critical soil highlights like town astute soil ripeness 
records of Available Phosphorus (P), Available Potassium (K), Organic Carbon (OC) and Boron (B), as well as 
the boundary Soil Reaction (pH). The arrangement and expectation of the town astute soil boundaries helps with 
decreasing inefficient use on compost inputs, increment benefit, save the hour of substance soil examination 
specialists, further develops soil wellbeing and ecological quality. These five arrangement issues are settled 
utilizing the quick learning grouping strategy known as Extreme Learning Machine (ELM) with various 
actuation capacities like Gaussian outspread premise, sine-squared, exaggerated digression, three-sided premise, 
and hard breaking point. After the exhibition investigation of ELMs with different enactment capacities for these 
dirt boundary groupings, the Gaussian outspread premise work achieves the greatest presentation for four out of 
five issues, which goes above 80% in the greater part of the exactness rate computations in each issue, trailed by 
exaggerated digression, hard cutoff, three-sided premise, and sine-squared. Nonetheless, the exhibition of the last 
characterization issue, for example the pH grouping, gives moderate qualities with the Gaussian outspread 
premise and best execution (close 90%), with the exaggerated digression. 
In [9] creators decided this information at the drawn-out N treatment site Mer Bleue lowland, Ontario, during a 
multi month time frame in summer. Soil temperatures diminished with NPK expansion in shallow peat soil 
essentially during the daytime (t-test, p <0.05) inferable from expanded overshadowing, though they expanded in 
more profound peat soil (t-test, p <0.05), likely by improved warm conductivity. These impacts were affirmed by 
RMANOVA, which likewise recommended an impact of volumetric water substance as co-variable on soil 
temperature as well as the other way around (p <0.05). Found the middle value of over totally prepared 
medicines, the mean soil temperatures at 5 cm profundity diminished by 1.3 and by 4.7 C (standard deviation 0.9 
C) around early afternoon. Water content was generally emphatically impacted by inside plot spatial 
heterogeneity yet additionally reacted to both N and PK load as indicated by RMANOVA (p <0.05). Generally 
speaking, water content and CO2 fixations in the close surface peat (t-test, p <0.05) were lower with expanding 
N load, proposing more fast soil gas trade. The outcomes consequently recommend that adjustments of lowland 
environment structure with N affidavit have huge implications for actual boundaries that thusly control 
biogeochemical processes. 
In [10] displaying and proficient supplement the board were utilized to assess turf misfortune issue. A three-
element and five-level focal composite rotatable plan (CCRD) with a reproduction of a relapse model was 
utilized to upgrade preparation rates. The review examined the joined impacts of treatment with nitrogen (N), 
phosphorus (P), and potassium (K) on both the morphological and physiological characteristics and on the 
incorporated turf execution (ITP) of overseeded perpetual ryegrass (Lolium perenne). Treatment with N and P 
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altogether expanded turf stature, thickness, shading, new and dry loads, while N, P, and K fundamentally 
impacted turf cover, quality and winter-kill. The Spring progress was deferred by treatment with N and P, and 
sped up by preparation with K. Photosynthesis (Pn), happening (Tr), and stomatal conductance (Gs) were 
extensively upgraded by treatment with N, P, and K. Protein levels and all out-chlorophyll levels were 
considerably expanded by treatment with N and P and with N, P, and K, separately, during a 2-year time span. 
During two separate investigations directed during 2 sequential years, the ideal mixes of N, P, and K were N: 30, 
P: 24, K: 9, and N: 30, P: 27, K: 6 g m−2. The significant finish of the paper is that a decent supplement 
application using N, P, and K is vital to improving the colder time of year execution of lasting ryegrass. 
In [11] creators accentuated that dirt testing is corresponding to establish tissue testing and not a substitute in 
plantation the executives. Contemplations to guarantee soil testing gives agent and helpful data and 
understanding of two normal soil test boundaries: 1) Saturation Percentage (SP); and 2) pH were likewise 
examined. This article will zero in on the supplements nitrogen (N), phosphorus (P), and potassium (K). 
In [12] have given strategy to precisely, quickly, steadily, and nondestructively measure the NPK levels in 
tomato plants, a nondestructive assurance technique in view of multispectral three-layered (3D) imaging was 
proposed. Multiview RGB-D pictures and multispectral pictures were simultaneously gathered, and the plant 
multispectral reflectance was enrolled to the profundity facilitates as indicated by Fourier change standards. In 
light of the Kinect sensor present assessment and self-alignment, the brought together change of the multiview 
point cloud coordinate framework was understood. At last, the iterative nearest point (ICP) calculation was 
utilized for the exact enlistment of multiview point mists and the reproduction of plant multispectral 3D point 
cloud models. Utilizing the standardized grayscale likeness coefficient, the level of phantom cross-over, and the 
Hausdorf distance set, the precision of the reproduced multispectral 3D point mists was quantitatively assessed. 
The outcomes showed that the multispectral reflectance could be enlisted to the Kinect profundity facilitates 
precisely founded on the Fourier change standards, the remaking exactness of the multispectral 3D point cloud 
model met the model reproduction needs of tomato plants. Utilizing back-proliferation counterfeit neural 
organization (BPANN), support vector machine relapse (SVMR), and Gaussian cycle relapse (GPR) strategies, 
assurance models for the NPK substance in tomato plants in light of the reflectance qualities of plant 
multispectral 3D point cloud models were independently developed. The relative mistake (RE) of the N content 
by BPANN, SVMR and GPR forecast models are assessed. The NPK substance assurance execution of these 
models was steadier than those of single-view models. 
In [13], creators talk about N and P use effectiveness and how they are fundamental for plant and climate. 
Nitrogen (N) and phosphorus (P) are the main supplements for crop creation. The N adds to the underlying part, 
nonexclusive, and metabolic mixtures in a plant cell. N is principally a fundamental piece of chlorophyll, the 
compound in the plants that is liable for photosynthesis process. The plant can get its accessible nitrogen from 
the dirt by mineralizing natural materials, fixed-N by microorganisms, and nitrogen can be set free from plant as 
buildup rot. Soil minerals don't deliver an enough measure of nitrogen to help plant; in this way, preparing is 
vital for high creation. Phosphorous contributes in the complex of the nucleic corrosive construction of plants. 
The nucleic corrosive is fundamental in protein union guideline; in this way, P is significant in cell division and 
advancement of new plant tissue. P is one of the 17 fundamental supplements for plant development and 
connected with complex energy changes in the plant. Previously, development underway and usefulness of 
harvests depended intensely on high-portion utilization of N and P composts. In any case, keep adding those 
synthetic manures over the long run has awful outcomes in unavoidable losses in regards to no improvement in 
crop efficiency. Applying high dosages of substance manures is a main consideration in the environmental 
change as far as nitrous oxide gas as one of the ozone depleting substance and eutrophication that happens on 
account of P contamination in water streams. 
In [14] creators gave concentrate on which shows that, complete blends of either unique reflectance or first-
request subsidiary spectra have been created to evaluate leaf nitrogen (N), phosphorus (P), and potassium (K) 
substance of tree, bush, and grass species utilizing hyper unearthly datasets from light, moderate, and seriously 
corrupted vegetation locales in Helin County, China. Leaf N, P, and K substance were connected to distinguish 
appropriate mixes. The best mixes were those of reflectance distinction (Dij), standardized contrasts (ND), first-
request subordinate (FD), and first-request subsidiary contrast (FD(D)). Straight relapse investigation was 
utilized to additionally improve touchy band-based blends, which were contrasted and 43 oftentimes utilized 
observational otherworldly lists. The proposed hyper otherworldly lists were displayed to really evaluate leaf N, 
P, and K affirming that hyper phantom information can be possibly utilized for fine scale observing of corrupted 
vegetation. 
In [15] creators recognized fast soil and plant supplement testing advances in view of a web search, and assessed 
the reason for conveying them as elective supplement insightful frameworks. 36 of such applications were 
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distinguished, out of which simply 5 are committed exclusively to establish investigation. All in all, the working 
systems of the greater part of the items were viewed as founded on colorimetric, spectroscopy or sensor 
innovation. In any case, in examination with customary wet science strategies, the exactness of the items is yet to 
be completely settled, given the lack of information in such manner. Consequently, creators reflected upon the 
adequacy of the items in producing important data to direct reasoning compost proposals, and in that setting 
examined the idea of adjusted manure systems that consider soil levels of various supplements; related soil 
factors that decide supplement bioavailability and genuine take-up by harvests; and complex cultivating 
frameworks that might sabotage the accuracy and proficiency of manure application. 
In [16] creators gave the review which investigated the chance of assessing nitrogen content in a field grass 
utilizing warm pictures and fake neural organizations (ANN), in view of the reason that plant herbage with a 
higher N content would be retaining all the lighter energy for dynamic photosynthesis, along these lines 
producing abundance energy as hotness. This is the primary announced review to utilize warm infrared pictures 
and ANN to assess field nitrogen content under various states of nitrogen (N) compost. The examination was 
directed in a controlled environment climate to disconnect the impact of a vital natural boundary, accessible soil 
N, on field grass herbage temperatures. The undertaking was the initial move towards fostering a savvy compost 
spreader to oversee N applications in view of plant temperature. 
In [17] creators presented a GA-BPNN strategy, which joined a back spread neural organization (BPNN) with 
the hereditary calculation advancement (GA). This study was directed in Guangdong, China, in view of soil 
supplement substance and hyper ghostly information. The forecast exactness from an incomplete least squares 
relapse (PLSR), BPNN and GA-BPNN were looked at utilizing field perceptions. The outcomes showed that (1) 
Among three strategies, the GA-BPNN gave the most reliable evaluations of soil all out nitrogen (TN), complete 
phosphorus (TP) and absolute potassium (TK) substance; (2) Compared with the BPNN models, the GA-BPNN 
models altogether further developed the assessment correctness of the dirt supplement substance by diminishing 
the overall root mean square blunder (RRMSE) values at the territorial scale for TN, TP and TK, separately. This 
showed that by streamlining the boundaries of BPNN, the GA-BPNN gave more noteworthy potential to 
working on the assessment; and (3) Soil TK content could be all the more precisely planned by the GA-BPNN 
strategy utilizing HuanJing-1A Hyperspectral Imager (HJ-1A HSI) (maker: China Aerospace Science and 
Technology Corporation; Beijing, China) The exploration results gave a significant reference to high-exactness 
forecast of soil supplement substance. 
In [18] creators gave study to evaluate the capability of infrared thermography (IRT) detecting by checking soil 
surface temperature (SST) with a high spatiotemporal and warm goal in an adaptable horticultural application. 
Creators checked soil surface temperature (SST) varieties more than a 48 h period for three medicines in a grape 
plantation: uncovered soil (plot S), 100 percent biochar cover (plot B), and biochar-corrected dirt (plot SB). The 
SST of all plots was observed at 30 min spans with a stand mounted IR warm camera. The dirt temperature at 10 
cm profundity in the S and SB plots was checked ceaselessly with a 5 min goal test. Plot B had more prominent 
day by day SST.  
In [19] creators show study to inspect the expected advantages of warm imaging on cultivating, information was 
accumulated from existing exploration on warm imaging and examination of soil arrangement to make a table 
with a shading plan as a rule for investigating the state of soil. The outcomes show that warm imaging can 
identify water creation and measure the temperature of soil; this can permit ranchers to decide the ideal 
temperature and water arrangement for life forms that favor prolific soil. The shading plan goes about as a 
simple reference and compelling device for checking soil attributes/creation. Hence, warm imaging, with its 
simple use, can possibly be used generally all through agribusiness to actually take a look at soil richness. 
In [20] Spatial expectations of soil full scale and miniature supplement content across Sub-Saharan Africa at 250 
m spatial goal and for 0-30 cm profundity stretch are introduced. Forecasts were delivered for 15 objective 
supplements: natural carbon (C) and aggregate (natural) nitrogen (N), complete phosphorus (P), and extractable-
phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), sulfur (S), sodium (Na), iron (Fe), manganese 
(Mn), zinc (Zn), copper (Cu), aluminum (Al) and boron (B). Model preparation was performed utilizing soil tests 
from ca. 59,000 areas (an aggregation of soil tests from the AfSIS, EthioSIS, One Acre Fund, VitalSigns and 
inheritance soil information) and a broad heap of remote detecting covariates notwithstanding landform, 
lithologic and land cover maps. A group model was then made for every supplement from two AI calculation. 
In [21] creators dissected the Blue-green fluorescence (BGF) outflow by leaves of sound sunflower plantlets, and 
carried out BGF and warm imaging in the discovery of the contamination by O. Cumana during underground 
parasite advancement. Expansions in BGF discharge were seen in leaf sets of solid sunflowers during their turn 
of events. Lower BGF was reliably identified in parasitized plants all through leaf development and low shade 
focus was recognized at definite time, supporting the understanding of a reduction in auxiliary metabolites upon 
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disease. Parasite-prompted stomatal conclusion and happening decrease were proposed by hotter leaves of 
immunized sunflowers all through the investigation. BGF imaging and thermography could be executed for 
quick screening of sunflower rearing material. The two strategies are important ways to deal with survey the 
cycles by which O. Cumana changes physiology (optional digestion and photosynthesis) of sunflower. 
In [22] exploratory review pointed toward assessing the capability of involving infrared thermography for 
planning full scale porosity at the dirt surface and assessing the number and size of such macropores. The 
introduced strategy was applied to a limited scale study (lab soil flume). 
In [23] creators have referenced those Spectroscopic strategies are among the ones generally used for this reason 
and close to infrared spectroscopy is the most helpful technique up to this point. Creators show that a discrete 
frequency close to infrared spectroscopic gadget is created and tried. Alignment is finished utilizing halfway 
least squares relapse technique. The on-field testing versus lab testing shows a high worth of coefficient of 
assurance. 
In [24] creators have dissected impact of temperature on phosphorus content of the dirt. The progressions of 
different parts of phosphorus under various warm radiation temperature, picking soil of defensive farmland, 
through indoor warm radiation recreation, soil was uncovered under different high temperatures going from 100 
℃ to 700 ℃, the outcomes showed that warm radiation had little impact on absolute phosphorus and accessible 
phosphorus fundamentally expanded between 200-300 ℃. As warm radiation temperature was expanded, water-
solvent and approximately joined phosphorus content had a pattern of first increment then, at that point, decline, 
arrived at the most extreme at 300℃. Iron (Fe) P content and calcium (Ca) P content commonly expanded, 
aluminium (Al) P content and blocked (O) P content fundamentally diminished. Under the radiation temperature 
between 100 ℃ and 400 ℃, the dirt natural phosphorus converted into inorganic phosphorus, Al-P and blocked P 
converted into water-solvent and inexactly consolidated phosphorus and Ca-P. Under the radiation temperature 
somewhere in the range of 400℃ and 700℃, the Water-dissolvable and free bound phosphorus and Al-P 
converted into Fe-P, Ca-P and impeded P. Thorough investigation, 200-300℃ was positive when soil cleansing 
applied with warm radiation. 
In [25] creators researched the capability of the infrared spectroscopy procedure for non-horrendous estimation 
of soil properties. For the review, 280 soil tests were gathered from a few locales in Zhejiang, China. 
Information from close to infrared (NIR, 800-2500 nm), mid infrared (MIR, 4000-400 cm-1), and the joined 
NIR-MIR locales were contrasted with figure out which delivered the best expectation of soil properties. Least-
squares support vector machines (LS-SVM) were applied to build adjustment models for soil properties like 
accessible nitrogen (N), phosphorus (P), and potassium (K). The outcomes showed that both unearthly areas 
contained significant data on N, P, and K in the dirt contemplated, and the consolidated NIR-MIR locale did 
somewhat more awful than either the NIR or MIR district. This work exhibited the capability of LS-SVM 
coupled to infrared reflectance spectroscopy for more productive soil investigation and the securing of soil data. 
In [26], creators have given highlighted Application of quantitative models for noticeable close infrared beam 
spectroscopy for the estimation of soil-accessible potassium. These outcomes show that the indicators of soil-
accessible potassium display various impacts with 29 pretreatment techniques and eight relapse calculations. 
Creators tracked down that a mix of three techniques, Savitzky-Golay, standard ordinary variate, and oust 
propensity, would be advised to soundness than other pretreatment strategies. The supporting calculations that 
structure a troupe of different feeble indicators have preferable precision and security over other relapse 
calculations. Accordingly, a more powerful and dependable noticeable close infrared beam (VIS-NIR) model is 
proposed, which can be utilized across ventures to evaluate the dirt accessible potassium fixation. 
In [27] an audit is given which summarizes the use of photograph acoustic and photograph warm spectroscopies 
for the examination and portrayal of soils and soil natural matter and talks about the viewpoints around here. 
In [28], creators have given technique for estimating the NPK levels in tomato plants, a non-destructive 
assurance strategy in view of multispectral three-layered (3D) imaging was proposed. Multiview RGB-D 
pictures and multispectral pictures were simultaneously gathered, and the plant multispectral reflectance was 
enlisted to the profundity organizes as indicated by Fourier change standards. In light of the Kinect sensor 
present assessment and self-adjustment, the bound together change of the multiview point cloud coordinate 
framework was understood. At last, the iterative nearest point (ICP) calculation was utilized for the exact 
enlistment of multiview point mists and the recreation of plant multispectral 3D point cloud models. Utilizing the 
standardized grayscale comparability coefficient, the level of otherworldly cross-over, and the Hausdorff 
distance set. The outcomes showed that the multispectral reflectance could be enlisted to the Kinect profundity 
arranges precisely founded on the Fourier change standards, the remaking exactness of the multispectral 3D 
point cloud model met the model reproduction needs of tomato plants. Utilizing back-spread counterfeit neural 
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organization (BPANN), support vector machine relapse (SVMR), and Gaussian cycle relapse (GPR) techniques, 
assurance models for the NPK substance in tomato plants in light of the reflectance qualities of plant 
multispectral 3D point cloud models were independently built. The NPK substance assurance execution of these 
models were steadier than those of single-view models. 
In [29] creators analyzed the discovery capacity of laser-instigated breakdown spectroscopy (LIBS) combined 
with help vector relapse (SVR) and get an exact and dependable technique for the quick identification of each of 
the three components. An aggregate of 58 manure tests were given by Anhui Huilong Group. The assortment of 
tests was isolated into an adjustment set (43 examples) and an expectation set (15 examples) by the Kennard-
Stone (KS) strategy. Four distinct boundary enhancement techniques were utilized to develop the SVR 
adjustment models by component fixation and the power of trademark line factors, specifically the customary 
network search strategy (GSM), hereditary calculation (GA), molecule swarm improvement (PSO), and least 
squares (LS). The preparation time, assurance coefficient, and the root-mean-square mistake for all boundary 
advancement techniques were dissected. The outcomes showed that the LIBS procedure combined with the least 
squares-support vector relapse (LS-SVR) technique could be a solid and precise strategy in the quantitative 
assurance of N, P, and K components in complex lattice like compound manures. 
In [30] creators introduced a point-by-point examination of supplement streams and misfortunes in the "feed 
consumption discharge lodging stockpiling treatment application" excrement chain, while thinking about 
contrasts between domesticated animals’ creation frameworks. Creators assessed the natural misfortune from the 
fertilizer fasten in 2010 to be up to 78% of the discharged nitrogen, and more than half of discharged phosphorus 
and potassium. Most prominent misfortunes happened from lodging and capacity stages, by means of NH3 
outflows (39% of absolute nitrogen misfortunes), and direct release of excrement to water bodies or landfill (30-
73% of complete supplement misfortunes). 
In [31] creators investigated the chance of assessing nitrogen content in a field grass utilizing warm pictures and 
fake neural organizations (ANN), in view of the reason that plant herbage with a higher N content would be 
retaining all the lighter energy for dynamic photosynthesis, along these lines transmitting abundance energy as 
hotness. This is the primary announced review to utilize warm infrared pictures and ANN to assess field nitrogen 
content under various states of nitrogen (N) compost. The examination was directed in a controlled environment 
climate to segregate the impact of a vital natural boundary, accessible soil N, on field grass herbage 
temperatures. The undertaking was the initial move towards fostering a brilliant manure spreader to oversee N 
applications in light of plant temperature. Image combination is in its early stages in the utilization of Digital 
Soil Mapping, and the consolidation of the picture dish honed unearthly lists into the dirt forecast models has 
only sometimes been broke down. This examination performed picture skillet honing of Landsat 8, WorldView-
2, and Pleiades-1A in a smallholder town called Masuti in South India utilizing three container honing strategies: 
Brovey, Gram-Schmit (GS), and Intensity-Hue-Saturation (IHS) techniques. The examination broke down the 
connections between multispectral (MS) and container honed (PAN) ghastly lists and soil all out nitrogen (TN), 
fostered the dirt TN forecast models utilizing Random Forest strategies, and investigated the impacts of various 
PAN phantom files on soil TN expectation models. The outcomes showed the phantom conduct of PAN 
otherworldly lists and MS ghostly lists were comparative. The outcomes additionally showed that dirt TN 
models in light of MS/PAN unearthly lists have marginally higher model execution and more itemized portrayal 
of TN spatial example contrasted and soil TN models in view of MS ghastly lists. Soil TN models in view of the 
GS PAN and MS ghastly files achieved somewhat higher expectation precision contrasted and those in light of 
other PAN and MS phantom files. This exploration advocates the advancement of picture skillet honing methods 
in computerized soil planning and soil supplement the board research. 

III. COMPARATIVE STUDY OF METHODS 

The nutrient testing methods are considered for comparative of different papers. The total number of count of 
papers is indicated with respect to methods used. Figure 1 shows the graph of comparative method for. From 
Image processing Methods many researchers make use of thermal images for nutrient analysis. Also, some 
researchers make use of color-based analysis. Figure 2 shows comparative image types used in nutrient analysis. 
The change in potassium from lab testing is plot in figure 4. It is found that as mixture level in grams increases, 
potassium contents also increase. 
The change in electrical conductivity from lab testing is plot in figure 4. It is found that as mixture level in grams 
increases, electrical conductivity contents also increase. 
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Figure 1: Comparative of different methods vs number of papers contributing 

 
Figure 2: Comparative of Image types used in different papers 

 
Figure 3: Comparative count of conventional vs machine learning methods 

 
Figure 4: Change in potassium with respect to change in mixture level 
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Figure 5: Change in electrical conductivity with respect to change in mixture level 

IV. CONCLUSION 

In the field of agriculture, selective crops farming with respect to soil content plays important role for economic 
development. The soil content and with respect to it the selection of crop is important aspect for getting better 
and assured results. Soil testing plays important role for selecting right crop to be cultivated in the farm field. 
The right economic approach starts from testing the soil contents and respective changes with respect to time in 
the soil as per consumption and age of the crops. The nutrient content analysis of the soil is important aspect and 
this paper contributes to form a platform for understanding the soil testing methods for analyzing its nutrient 
contents. 
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