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INTRODUCTION 

here are numerous methods and 

strategies has been carried out by the 

different plant well-wisher 

communities from the centuries old. In earlier 

days Roman used to celebrate Robigalia 

Festival to ward off rust diseases in their crops. 

Later different methods of disease control were 

evolved by different plant saviours around the 

world like used of lime, Sulphur, eradication of 

collateral and alternate hosts, solarization, 

biological control and development of the 

resistant varieties. All these strategies are used 

in combined form in Integrated Disease 

Management (IDM) for broad spectrum 

protection of crops from different pathogens. 
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ABSTRACT 
Plant health management is very important field now a days because of the increasing stress 
on the agricultural land due to increase in population, infertility of land, and industrialization. 
So, tacking of these problems adaptation of the new generation of technologies very 
important, that is why every inch of the corner should be utilised. It’s a fact that due to plant 
diseases attack could make agriculture suffer more than 10 % of the production. Now a days 
different modern technologies are there to solve the plant diseases which ultimately 
increases the production. New generation technologies are used currently are PCR based, 
different agro- Applications, remote sensing, drones, Imaging and Spectroscopic 
Approaches. 
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Now in present era plant health management is 

completely revolutionised with the adoption of 

modern technology which are very accurate and 

used for diagnosis, surveillance and 

management of plant disease.  So here in this 

article different technological advancement or 

intervention are discussed in brief.  

Diagnosis: Detection is a measured change, 

while a diagnosis is derived from measured 

change assessed against given knowledge.   

Realtime/quantitative PCR (qPCR): Real-

time PCR (RTPCR) is sometime referred as 

Quantitative polymerase chain reaction (Q-

PCR) method by which the amount of the PCR 

product can be determined, in real-time, and is 

very useful for investigating gene expression. 

These methods may change field of plant 

pathology in term of fast and accurate detection 

of plant pathogens. There are 3 types of real 

time PCR techniques are used based upon the 

type of fluorescence 1. TaqMan probes, 2. 

fluorescent resonance energy transfer (FRET) 

probes, and 3. molecular beacons. All of these 

methods are based upon the hybridization of 

fluorescently labelled oligonucleotide probe 

sequences to a specific region within the target 

amplicon that is amplified using traditional 

forward and reverse PCR primers. 

With growth and improvement in genomics 

area now portable real-time PCR instruments 

has been designed which allow to be run 

directly in the field or at remote locations other 

than the standard diagnostic laboratory. The 

accurate and rapid results of the RT-PCR help 

in the timely and accurate management of plant 

diseases with minimal losses. Although there 

are only few portable real-time PCR 

instruments developed like RAPID and Smart 

Cycler® TD due to lack of the abundance of 

primers and fluorescent probes for the 

development of the portable real-time PCR 

instruments. But, surely in near future this will 

be the one of the hand plant diseases diagnostics 

tools. Use of Real-time PCR has a lot of 

benefits likes contamination is very less as its 

more contained system, less labour intensive, 

more user friendly, more than one sample can 

be used, rapid and accurate. 

BIO-PCR: Bio PCR technique used for the fast 

and accurate detection of bacterial pathogens by 

combining the biological and enzymatic 

amplification of PCR products. Bio-PCR 

techniques have advantage upon Real-time 

PCR reduction in the false negative and positive 

results and reduces the chances of cross 

contaminations. Biological amplification is 

used for the multiplication of the pathogen 

isolated from the asymptomatic plant 

tissues/cell/organs with help of serial dilution 

techniques on the different media. Now this 

amplified/ multiplied pathogen culture is used 

for DNA extraction and amplification of DNA 

under PCR reaction.  It is reported that the BIO-

PCR is 100 time more sensitive than the simple 

PCR. BIO-PCR technique is very useful for the 

epidemiological and plant quarantine studies.  

Distance diagnosis Methods: Distance 

diagnosis means use of the information 

technological tools such as software for the 

diagnosis of the plant diseases. There are a lot 

of application are available online in free or 

payment mode for the diagnosis plant diseases 

like Pestoz- Identify Plant diseases, AgroAI-

Plant Diseases Diagnosis (early assess), 

Cropalyser, PDDApp-Plant Disease Detection, 

Leafy, PlantDoctors, Plantix: Your Crop 

Doctor, Plant Disease Detector, Riceye, Garden 

Plant Diseases Detector, PlantifyDr, and Agrio. 

Surveillance: Surveillance involves the 

collection and analysis of information relating 

to plant disease. As the technology is advanced 

the use of remote sensing and drone technology 

have positive impact on diseases surveillance 

programmes as rapid preliminary identification 

of primary infection.   

Remote sensing is rapid, and accurate methods 

of plant diseases monitoring and detection. 

Remote sensing is an innovation to plant 
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disease detection and monitoring since it 

provides rapid, accurate and objective 

observations and can be available real time and 

all the time. With remote sensing technology, 

we can rapidly and accurately observe and 

assess crop growth and disease development at 

large field scales and make it possible conduct 

multiple surveys and assessments within a short 

period of time. This is especially useful when 

surveying field crops such as rice to cover large 

field areas. The most common remote sensing 

platforms used are satellite, aircraft, ground 

based sensors, and UAV for detection and 

monitoring of plant diseases.  Applications of 

remote sensing on agriculture and disease 

detection and management are first studied and 

implemented using satellite and aircraft 

platforms equipped with remote sensors. 

Satellite image data is used for detection and 

monitoring of different rice diseases like sheath 

blight, blast, glume blight, and dwarf virus. 

Aircraft imagery was utilized for monitoring 

the plant diseases like black stem rust wheat, 

yellow dwarf disease of oats, and rice sheath 

blight.  Ground-based sensors has also been 

used to detect crop diseases including fire blight 

of apple and late blight of potato. These remote 

sensing technology uses are very limited due 

the their still in research phase, their high costs 

of acquiring data, high technique demand for 

data processing.  

Unmanned Aerial Vehicles (UAVs) remote 

sensing platform and data processing make it 

possible using remote sensor techniques to 

identify, detection and quantify plant diseases. 

This technology is low costs, ease of use, high 

resolution, imaging, highly efficient, and ability 

to cover a large area. The accuracy of UAVs is 

67-85 % whereas the aircraft-based platform 

has 61-74 % of accuracy.  Multi-rotors, 

helicopters, fixed wings, blimps, and flying 

wings are among the most UAVs used for crop 

phenotyping and disease detection. UAV 

remote sensing provides an unprecedented 

spectral, spatial, and temporal resolution and an 

innovation tool for the detection of crop 

diseases. Unmanned Aerial Vehicles (UAVs) 

remote sensing platform are used for studies 

different crops diseases like fire blight of apple, 

Ascochyta blight of chickpea, mistletoes of 

eucalyptus, myrtle rust of lemon myrtle, tar spot 

complex of maize, leaf spot of oilseed rape, 

myrtle rust of paperbark tea, late blight of 

potato, sheath blight and NBLS of rice, needle 

blight of Scots pine, gummy stem blight of 

watermelon, and leaf blotch, powdery mildew 

and yellow rust of wheat.  

Plant sensors 

Plants are having an innate, inducible defense 

mechanism to protect against pathogens, toxins, 

and nutrient deficiencies. Phytosensors are 

plants that report plant pathogens, toxins, or 

nutrients. Phytosensors are produced by fusing 

reporter genes, such as fluorescent proteins, to 

synthetic inducible plant defense promoters. 

These fusing genes allow the fast detecting of 

biotic and abiotic changes by sensing the 

biochemical and molecular level and quicky 

reflects visible-to-the-naked-eye read out.  

Imaging and Spectroscopic Approaches 

Imaging includes techniques such as 

thermography, RGB imaging, fluorescent 

imaging, and hyperspectral imaging.  

Thermography imaging detects: As the name 

suggest that the heat is emitted by objects. 

Fluctuation in plant temperature is may be due 

to pathogens attack and biotic stress. This 

method is used for monitoring of larges fields. 

It is a non-invasive, indirect and nonspecific 

method of detection.  

RGB (red, green and blue) imaging utilizes 

digital cameras to measure any changes in 

transmittance. Simple digital images and videos 

have been used for monitoring a diverse set of 

plants in a field. It can be used for single plants, 

such as with a smartphone sensor, or used with 

drones to monitor large fields. Notably, 

machine learning algorithms are being designed 

to detect patterns that indicate disease. The 

most common use of fluorescent imaging is 

chlorophyll fluorescence imaging, where the 

fluorescence of a leaf or plant is compared to 
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surrounding plants or to a baseline value. 

Chlorophyll naturally fluoresces when excited 

by certain light. 

CONCLUSION 

New generation or modern technology in plant 

diseases detection, diagnosis and management 

plays a very important role. For disease 

detection and diagnosis use of these new 

generation technologies offers very accurate, 

sensitive, fast and false free results when 

compared to conventional methods. Its fact that 

if the diseases are properly diagnosed then its 

very easy to manage diseases. Unmanned 

Aerial Vehicles (UAVs) remote sensing 

platform is used for disease surveillance of the 

large area within short period of time. Drone 

technologies use for accurate and fast spray of 

chemicals. Recent few years Indian Agriculture 

start adopting these new modern technologies 

and efforts are being made to make them 

affordable to small farm man.  
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