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NADRES V2 RESULTS USED FOR SCHEDULING FMD VACCINATION



Livestock plays an important role in Indian economy…. it also
provide employment to about 8.8% of the population in India. India
has vast livestock resource. Livestock sector contribute 4.11% GDP
and 25.6% of agricultural GDP



ABOUT NADRES V2
https://www.nivedi.res.in/Nadres_v2/



NADRES V2 technology provides the both online and offline
data entry facility, disease analytics, forewarning, sampling
plan, Risk maps etc.

This helps to evaluate the effectiveness of control measures,
reduce economic losses due to the incidence of disease,
understand disease dynamics and timely decision about the
control strategy.

Risk map developed is beneficial for policy makers, planners
and veterinarians to improve the risk governance through
prioritizing the risk management efforts.

Automated alert messages are sent to AICRP centers on
every Thursday to send the monthly disease outbreak report
and provide feedback on forewarning in the prescribed
format.

Automated LCD display app was developed to display the
results of forewarning in display units using Interconnect
XML, JAVA and Blue Stack technology

Link-https://nivedi.res.in/Nadres_v2/

NADRES V2 Web application implemented with Artificial intelligence for entry, analysis, 
prediction and monitoring data disease and climate related RISK MAPS







Covid-19 epidemiological 
distribution data in India

Secured Login created for 
Epi Calculator use

Updated sampling plan for 
Sero-monitoring and sero-
surveillance for FMD

Meta Analysis and 
Bioinformatics



2.85cr Meteorological and Remote
Sensing data of 18 parameters for
Block level available for 30 states
from 2001 to 2020 .

Similarly data extracted up to 2021
is 13.89 lakh (..in progress)
cumulatively 2.98cr data have been
generated





Outbreak data Received Status - 2019



Outbreak data Received Status - 2020



Descriptive Disease data Analysis



Top 10 Disease Burden(Prevalence) in India

2017Salmonellosis/Fowl Typhoid
Chronic Respiratory
Coccidiosis

2018Coccidiosis
Fascioliasis
Trypanosomiasis

2019Coccidiosis
Fascioliasis
Trypanosomiasis

2020Coccidiosis
Babesiosis
Foot and Mouth Disease



Disease Incidence maps (1990-2020) 





Comparison of Disease Incidence maps of 2019 and 2020





Livestock Population



Extraction of features/parameters from 
Landsat8 real image datasets 



https://earthexplorer.usgs.gov/

https://earthexplorer.usgs.gov/


Decompress and Features/parameters extraction from of Landsat8 image datasets

Decompression 

Algorithm

Features/parameters 

Extraction Algorithm

Real Image

NDVI NDMI NDWI

LST



List of parameters/features extracted:

1.NDVI (Normalized Difference Vegetation Index for soil +vegetation)

2.NDVI (Normalized Difference Vegetation Index for vegetation)

3.NDMI (Normalized Difference Moisture Index)

4.NDWI(Normalized Difference Water Index)

5.VARI(Visible Atmospherically Resistant Index)

6.SAVI(Soil Adjusted Vegetation Index )

7.CMR(Clay Minerals Ratio)

8.FMR (Ferrous Minerals Ratio )

9.LSE (Land Surface Emissivity)

10.LST (Land Surface Temperature for Water, Soil, Vegetation, Soil+Vegetation)



Sampling Plan for strengthening disease 
surveillance system



Introduction: Epidemiological surveillance

❑ Epidemiological surveillance systems that are ongoing and systematic, that use standardized
routines for quality assurance, and that provide for analysis and timely dissemination of
information are critical for early warning system.

❑ Disease surveillance requires the robust sampling plan for generating quality data and provide
the true representation of population under consideration.

❑ Disease surveillance in livestock population comprises the detecting of presence of disease,
estimating the prevalence and spatial distribution and monitoring its progression.

❑ Sample surveys often rely on probability sampling to choose the sample unit (animal) for
observation from a population of Interest.

❑ Probability sampling is most often used when the objective is to estimate the population
prevalence and number of diseased animals

❑ Since the selection probabilities are known, valid statistical properties of estimators can be
derived, which provide the basis for evaluating the scientific credibility of the estimators such
as prevalence rates.

❑ Two-Stage random sampling will be employed in the present study.



Animal level 

design

Prevalence ( in % 

)

Test Sensitivity = 90%,   Target Cluster Sensitivity = 90%,  Confidence Interval = 95%

Cluster level Prevalence

10% 15% 20%

Total Number of 

Villages Required

Total Number of 

Samples Required

Total Number of 

Villages Required

Total Number 

of Samples 

Required

Total Number 

of Villages 

Required

Total Number 

of Samples 

Required

1 3328 841984 2218 561154 1663 420739

2 1663 212864 1109 141952 831 106368

3 1109 94265 739 62815 554 47090

4 831 53184 554 35456 415 26560

5 665 34580 443 23036 332 17264

6 554 23822 369 15867 276 11868

7 475 17575 316 11692 237 8769

8 415 13280 276 8832 207 6624

9 369 10701 246 7134 184 5336

10 332 8632 221 5746 165 4290

11 302 7248 201 4824 150 3600

12 276 6072 184 4048 138 3036

13 255 5100 170 3400 127 2540

14 237 4503 158 3002 118 2242

15 221 3978 147 2646 110 1980

16 207 3312 138 2208 103 1648

17 195 3120 130 2080 97 1552

18 184 2760 122 1830 91 1365

19 174 2436 116 1624 87 1218

20 165 2145 110 1430 82 1066

21 158 2054 105 1365 78 1014

22 150 1800 100 1200 75 900

23 144 1728 95 1140 71 852

24 138 1518 91 1001 68 748

25 132 1452 88 968 66 726

26 127 1270 84 840 63 630

27 122 1220 81 810 61 610

28 118 1180 78 780 58 580

29 114 1026 76 684 56 504

30 110 990 73 657 54 486

31 106 954 71 639 53 477

32 103 824 68 408 51 663

33 100 800 66 528 49 392

34 97 776 64 512 48 384

35 94 752 62 496 47 376

36 91 728 61 488 45 360

37 89 623 59 413 44 308

38 87 609 57 399 43 301

39 84 588 56 392 42 294

40 82 574 54 378 41 287

41 80 560 53 371 40 280

42 78 546 52 364 39 273

43 76 456 51 306 38 228

44 75 450 49 294 37 222

45 73 438 48 288 36 216

46 71 426 47 282 35 210

47 70 420 46 276 34 204

48 68 408 45 270 34 204

49 67 402 44 264 33 198

50 66 396 43 258 32 192



Updated and Revised Sero-
surveillance and Sero-
monitoring Sampling Plan for
FMD and Brucellosis with 20th

Livestock Census data.



FMD Sero-Surveillance

Number of samples estimated 124493

Number of Blocks covered 2922

Number of districts covered 710

FMD Sero-Monitoring

Number of samples estimated 73457

Number of Blocks covered 3103

Number of districts covered 708



Brucellosis Sero-Surveillance

Number of samples estimated 79326

Number of Blocks covered 2227

Number of districts covered 688

Brucellosis Sero-Monitoring

Number of samples estimated 51708

Number of Blocks covered 2548

Number of districts covered 704



Avian Influenza

Number of samples estimated 119455

Number of Blocks covered 3371

Number of Districts covered 691

Number of Villages covered 3371

Glanders

Number of samples estimated 27131

Number of Blocks covered 364

Number of Districts covered 217

Number of Villages covered 748



Meta Analysis to Measure Disease Burden



INTRODUCTION

❑ Meta-analysis is a statistical method that combines and synthesizes multiple studies and
integrates their results, It also considers the sample size of various studies and provides
precise estimate of prevalence.

❑ Data synthesized from meta-analysis are usually more beneficial than the results of
narrative reviews, decisions are transparent and statistical analysis yields an objective
measure of the integrated quantitative evidence.

❑ The systematic review uses systematic methods to identify, select and analyse the
primary studies both qualitatively and quantitatively, while meta-analysis is part of
systematic review and employs statistical methods to integrate the results from multiple
primary research studies.

The main objectives of Meta-analysis:
(1) Estimate the more valid, generalizable summary estimates of the prevalence.
(2) Identify and provide the information on factors or co-variates that affect the

prevalence.
(3) Identify the areas of further research.



Funnel Plot for Publication Bias

Predictors Estimate SE z value 𝜏2 I² (%) H² (%) R² (%) Qm p Value

Region(Ref) 0.295 0.013 22.878 0.019 97.66 42.72 17.76 79.83 <0.0001

Test 0.328 0.150 2.190 0.021 97.81 45.61 8.78 59.91 <0.0001

Species 0.300 0.017 17.766 0.023 98.02 50.49 2.26 11.65 0.01

Quality 0.422 0.072 17.766 0.023 98.06 51.46 0.36 2.25 0.07

Sample Size 0.324 0.017 33.899 0.153 98.04 51.01 0.49 3.22 0.07

Year 2.918 3.170 0.920 0.024 98.07 51.70 0.00 0.67 0.41

Flowchart of Inclusion and Exclusion of Studies

Meta- Regression AnalysisForest Plot



(a)Continent-wise Stratification

Names of Continent Prevalence % (95% CI) I2(%) 𝜏2 Model

Africa 8.0(7.0–9.0) 96 0.0104 REM

Asia 8.0(7.0–9.0) 96 0.0149 REM

(b) Diagnostic test-wise Stratification

Names of the test Prevalence % (95% CI) I2(%) 𝜏2 Model

ELISA 7.0(6.0–8.0) 97 0.0122 REM

PCR 11.0(2.0–26.0) 79 0.0317 REM

RBPT 8.0(7.0–9.0) 93 0.0085 REM

MRT 7.0(4.0 –11.0) 94 0.0107 REM

Agglutination Tests 7.0(6.0–8.0) 94 0.0115 REM

CFT 10.0(8.0–11.0) 75 0.0009 REM

LFA & FPA 4.0(3.0–6.0) 50 0.0019 FEM

Riv. Test 4.0(3.0–5.0) 56 0.0005 FEM

(c) Species-wise Stratification

Names of Species’ Prevalence % (95% CI) I2(%) 𝜏2 Model

Buffalo 6.0 (5.0–8.0) 90 0.0085 REM

Cattle 8.0(7.0–9.0) 97 0.0124 REM

Goat 6.0(5.0–7.0) 82 0.0054 REM

Sheep 7.0(6.0–8.0) 90 0.0038 REM

Sub group Analysis





Bioinformatics: Molecular Epidemiological 
Data Analysis 



Substitution Rate and tMRCA

Bioinformatics is the application of 
computational technology to handle 
the rapidly growing repository of 
information related to molecular 
biology. It is particularly useful for 
managing and analyzing large sets of 
data, such as those generated by the 
fields of genomics and proteomics.



Codon Usage Bias Analysis
▪A similar genetic code is used by most organisms on Earth, but

different organisms have different preferences for the codons they
use to encode specific amino acids. This is possible because there are
4 bases (A, T, C, and G) and 3 positions in each codon.

▪Evolutionary constraints have molded which codons are used
preferentially in which organisms - organisms have codon usage
bias.

▪Codon usage bias refers to differences in the frequency of occurrence
of synonymous codons in coding DNA.

The mechanism of codon bias selection for the bias fall into two

general categories.

▪Selection theory, in which codon bias contributes to the efficiency

and/or accuracy of protein expression and therefore undergoes

positive selection.

▪mutational bias, a theory which determines that codon bias exists

because of non randomness in the mutational patterns.

Nucleotide Compositional analysis

▪Frequency of Nucleotides

▪Frequency of Nucleotides at third codon position

▪Frequency of GC contents

Methods of analysis

https://www.addgene.org/mol-bio-reference/genetic-code/
https://en.wikipedia.org/wiki/Synonymous_substitution
https://en.wikipedia.org/wiki/Codon
https://en.wikipedia.org/wiki/Coding_DNA
https://en.wikipedia.org/wiki/Positive_selection


Effective number of codons (ENC)

An effective number of codon (ENC) analysis reflects the 
deviation of codon from random selection.

The ENC value ranges from 20 to 61.

Relative synonymous codon usage

It is one of the most widely used parameters for querying the

pattern of synonymous codon usage across genes and

genomes.

Dinucleotide abundance frequency

Considering the relative abundance of dinucleotides affecting

the pattern of codon usage, the relative abundance of 16

dinucleotides are calculated.

Parity rule 2 analysis

The relationship between purine(A and G) and primidines

(T and C) of each gene  can be analyzed by PR2-plot.



Integrated Analysis of protein interaction network and identification of candidate genes in E. coli Mastitis : using 
systems biology approach

Coliform mastitis is the source of a large proportion of acute cases of
clinical mastitis in dairy cows rather than by other pathogens.
Analyzing the Microarray gene expression evaluation of E. coli
inoculated bovine mammary gland tissue with quarter post infection.

The topology network was analyzed for biological proteins were analysis
using Cytoscape plugin ClueGo for 6h, 24h and 24h neighbor quarter post
infection.

The Differentially Expressed Genes were constructed for protein
interaction network separately using R-Igraph for inoculated with E. coli
at 6h, 24h and 24h neighbor quarter post infection was performed.

Gene Ontology and Pathway Enrichment for the hub and bottleneck nodes

• These pathways, interestingly, very important to obtain appropriate approaches for the breast and ovarian development.
• The results suggest that, the potential role of the hub genes in mastitis resistance is significant





R0 [Reproductive Number]



The Basic Reproduction Number is the number of cases directly generated by one case in a population where

all individuals are susceptible to infection.

R0 is used to determine the ability of a disease to spread within a given population.

R0 represent the transmissibility of a disease.

There are three main factors used to calculate R0.

▪ Infectious Period:

This is the duration that a person infected is able to transmit that infection to another human, how long a person

with the disease is contagious. Longer infectious periods mean higher R0 values.

▪Mode of Transmission:

This is how the disease is spread. Airborne infections, like the flu, will spread more quickly than those requiring

physical contact to be transmitted.

▪Contact Rate:

This refers to how many people a person with the disease can be expected to come into contact with.

Calculation of R0



▪If R0<1 each existing infection causes less than one new infection(cases decrease).

▪If R0=0 cases are stable

▪If R0>1 each existing infection causes more than one new infection(cases increases).



Covid-19: Epidemiological Analysis



Covid-19 Epidemiological Analysis in India

❑ Coronavirus disease (COVID-19,) a novel coronavirus originated from Wuhan, a city in the
Hubei Province of China at the end of 2019, has further progressed rapidly to become a global
epidemic. In February 2020, the World Health Organization (WHO) designated the disease
as COVID-19 and declared it as a global pandemic, as the disease has spread to nearly all the
continents and the cases are rising at an exponential rate.

❑ A confirmed case of COVID-19 infection is defined as those with a positive result for viral
infection and history of acute respiratory illness for the collected specimens. A suspected case
is defined as a patient with symptoms of COVID-19 infection, but not confirmed by viral
nucleic acid testing.

❑ An actual estimate of the serial interval was considered by estimating the time from onset of
illness in a primary case (infector) to illness onset in a secondary case (infected) in a
transmission chain.

❑ Serial interval can only be estimated by linking dates of onset for infector-infected data pairs,
and these links are difficult to be established.

❑ R0 is defined as the actual expected number of secondary cases that one primary case will
generate in a susceptible population.









Disease Risk Prediction



Seven step approach used for risk  Prediction

1.Showing the spatial endemicity by spatial maps

2.Showing the temporal endemicity by bar graph

3.Auto correlation to measure the indication of
presence of clusters by GI values.

4.Space-time cluster analysis by Poison model

5.Identification of risk elements associated with
clustering of disease using Discriminant function

6.Risk Modelling and risk mapping using significant
risk factors identified though discriminant function.

7.Further analysis of determining potential secondary
infection in the estimated risk region using R0.

Spatial 
Endemicity

Temporal 
Endemicity

Auto 
Correlation

Space Time 
Cluster

Linear 
Discriminant 

Analysis

Risk 
Modelling 

Maps 

Secondary 
infection(R0)



CSF Assam Spatial Map CSF Assam Temporal Graph

CSF Assam Spatial Time Cluster AnalysisCSF Assam Spatial Auto Correlation



Models used in analysing disease data

Generalized Linear Model(GLM)

Generalized Additive Model (GAM)

Random Forest (RF)

Gradient Boosting Machine (GBM)

Neural Networks (NN)

Multiple Adaptive Regression Splines (MARS)

Flexible Discriminant Analysis (FDA)

Classification Tree (CT)

Support Vector Machine (SVM)

Naïve Bayes (NB)

Adaptive Boosting (ADA)

MaxLike (under testing)

GLMNET (under testing)

Indices For Model Evaluation[Testing]
KAPPA
ROC
TSS

UNDER TESTING
Accuracy Error Rate
Precession Sensitivity
Specificity F1 Score
Log loss Gini Coefficient

Principal Component Analysis (PCA) is a technique for reducing the

dimensionality of such datasets, increasing the interpretability but at

the same time, minimizing the information loss. The PCA is

employed in NADRES v2 by creating new uncorrelated variables

that successively maximize the variance. This means that `

preserving as much variability as possible` translates into finding

new variables that are linear functions of those in the original dataset,

that successively maximize variance and that are uncorrelated with

each other. Determining such new variables, the principal

components (PCs) reduces to solve an eigenvalue/eigenvector

problem. PCA can be based on either covariance matrix or the

correlation matrix and the main use of PCA are descriptive.

In the present study, all the meteorological and remote sensing
variables are considering for PCA, with correlation matrix, the final
output of principal components which are independent of each were
considered for further ML modelling and risk estimation.

Principal Component Analysis(PCA)



Risk Prediction based on [ EL NINO and LA NINA]

• The Sea surface temperatures plays a major
role in global weather which influences two
extreme phases of a naturally occurring
climate cycle, i.e. El Nino/Southern
Oscillation and La Nina. Both terms refer to
large-scale changes in sea-surface
temperature across the eastern tropical
Pacific and the most powerful phenomenon
of the Earth.

• El Nino during winter causes warm conditions
over the Indian subcontinent and during
summer, it leads to dry conditions and
deficient monsoon. Whereas La Nina results in
better than normal monsoon in India.

LA NINA

Bluetongue

Anthrax

EL NINO

Bluetongue

Anthrax





Models KAPPA ROC TSS

GLM 0.046 0.531 0.257

GAM 0.046 0.531 0.257

RF 0.7 0.94 0.713

GBM 0.677 0.934 0.753

NNET 0 0.5 0

MARS 0.432 0.789 0.463

FDA 0 0.5 0

CT 0.617 0.888 0.59

SVM 0.427 0.775 0.477

NB -0.394 0.758 -0.29

ADA 0.601 0.79 0.58

Models Evaluation and R0 Map

Classical swine Fever R0 Map

KAPPA

TSS

ROC

Cohen's 
Kappa 
(Heidke skill 
score)

True kill statistic 
(Hanssen and 
Kuiper's 
discriminant, 
Peirce's skill score)

Receiver 
Operating 
Characteristic



August Prediction



Post Prediction Validation



Apr-2019

Mar-2019

Jan-2019
Dec-2018

Dec-2018

Nov-2018



Oct-2018Nov-2018





Table showing Number of Disease Predicted and Outbreaks reported for the year 2020

Livestock diseases

Jan-March 2020 Apr-June 2020 July-Sep 2020 Oct- Dec 2020

No of Districts 
predicted the 

disease

No of districts 
reported the disease*

No of Districts 
predicted the disease

No of districts 
reported the 

disease*

No of Districts 
predicted the 

disease

No of districts 
reported the disease*

No of Districts 
predicted the disease

No of districts 
reported the disease*

Anthrax 68 5 80 4 121 1 90 2

Babesiosis 139 87 142 62 137 66 131 7

Black quarter 152 4 195 8 208 2 148 2

Bluetongue 22 1 3 2 1 NA 19 2

Enterotoxaemia 57 9 70 6 66 8 64 NA

Fascioliasis 163 32 150 52 152 56 158 2

Foot and mouth disease 261 8 158 42 232 6 317 2

Haemorrhagic septicaemia 166 12 175 16 262 6 168 6

Peste des petits ruminants 201 47 178 24 162 13 168 13

Sheep & Goat pox 127 12 75 15 91 6 108 2

Swine fever 127 15 107 23 120 13 113 9

Theileriosis 113 67 149 67 106 37 125 52

Trypanosomiasis 111 42 133 107 104 138 150 NA



Number of Disease Predicted and Outbreaks reported for the year 2020

Sl.NO Disease No. Predicted No. Reported

1 Anthrax 359 12

2 Babesiosis 549 222

3 Black quarter 703 16

4 Bluetongue 45 5

5 Enterotoxaemia 257 23

6 Fascioliasis 623 142

7 Foot and mouth disease 968 58

8 Haemorrhagic septicaemia 771 40

9 Peste des petits ruminants 709 97

10 Sheep & Goat pox 401 35

11 Swine fever 467 60

12 Theileriosis 493 223

13 Trypanosomiasis 498 287



Risk Communication



Accessing forewarning data in NADRES v2





LIVESTOCK DISEASE FOREWARNING –Mobile App (NADRES –V2)

▪ Updated the recent version of the mobile
app.

▪ Data on forewarning of 13 livestock
diseases across 728 districts in India has
been updated month-wise.

▪ Benefits to state governments official,
academicians, for assessment of risk of
livestock diseases in India.





Automated messages are sent to 
AICRP centres to send disease 

outbreak reports









Risk Communication To Farmers



Farmer Registration and Unified beneficiary InformaTion System (FRUITS)

Karnataka state implements several schemes for the benefit of farmers. Farmers undertake different
agriculture and agriculture related activities like growing Agriculture crops, Horticulture crops,
Sericulture, Dairy, Poultry, Fishery etc. Each of this activity requires specialized knowledge and
experience.

FARMER`S Empowerment Through IT



Enter Disease Data in FRUITS by operator



Approving and Send SMS of disease forewarning to farmers by FRUITS Admin

Kolar-22094 Chikkaballapur-36175 Gulbarga-5184



Disease Name Districts
No. of Farmers 
Received SMS

Disease Name Districts
No. of Farmers 
Received SMS

FMD

Bangalore Ruler 35362

Theileriosis

Bangalore Ruler 35368

Bangalore Urban 24657 Bangalore Urban 24657

Bellary 23109 Chikkaballapur 36175

chikmagalur 14500 Mandya 106073

Chitradurga 13652 Trypanosomiasis Gulbarga 5184

Dakshina Kannada 35659

Anthrax

Bellary 23132

Davangere 22561 Chamrajnagar 25032

Dharwad 15298 Chikkaballapur 36208

Hassan 76192 Chitradurga 13659

Haveri 21952 Davangere 22584

Kodagu 2609 Koppal 13653

Kolar 22251 Raichur 5131

Mandya 106080 Tumkur 85181

Maysore 105491

Black Quarter

Hassan 76258

Raichur 5131 Mysore 105517

Ramnagra 55743 Ramnagar 55747

Shimoga 32443

Totally 1407823 SMS has been sent in Karnataka for different Animal 
Disease

Tumkur 85160

Udupi 29337

Uttar Kannada 10860

Yadgir 217

Fruits website Disease Risk Forewarning upload status



NADRES Feedback



Year total Remarks 

2020 25 Very satisfied

2021 11 Very satisfied



Future Challenges







Estimation of Under-Reporting

❑ Estimation of outbreaks using farmer`s
observation of clinical signs and validated
further official surveillance report and claims
of reporting tendencies from questionnaires.

❑ V= N x B x U x S.
❑ Where,

V is the number of outbreaks/cases
calculated.
N is the total number of villages or farms
(Epi unit) in a given districts (census data).
B is the proportion of villages in a district
experiencing the disease incidence.
U is proportion of unvaccinated villages
estimated from surveys.
S is the proportion of farmers observed
clinical signs from survey

Flow chart for estimating outbreaks



Weighted disease score- to enhance the quality of forecasting

The outbreak data for the month of forecasting is extracted from
NADRES database for the period of 10 years from current year.
Outbreak data of 13 important livestock diseases are considered.
The data is aggregated at district level and the weighted score is

defined based on the number of outbreaks for each district in each
month considering last 10 years. The weightage score was

assigned as 0 for less than three number of outbreaks in the last

10 years for selected month, score 1 for 3–6 number of
outbreaks and 2 for more than 6 outbreaks. This weightage score

for each district is labelled as risk variable in building the models
and risk maps.



PREVENTION

DETECTION

MITIGATION

emerging

endemic

CONCEPT



Sl.No. Seminars/Webinars 

1.
Non Parametric tests –Key Principals (With Illustrative 

Examples)
Webinar Carnataka Cardiology Academy

2.
Abiotic Stress in Agriculture Geospatial 

characterization and management options.
Webinar ICAR-NIASM

3. Live Stock Management Webinar
Haryana Institute of Public 

Administration, Gurugram, Haryana

4.

Emergency Preparedness for Prevention of 

Transboundary Infectious Disease in Indian Livestock 

and Poultry

Webinar NAAS, Delhi

5.
Early warning system for disease management in small 

ruminants
Webinar J&K

6.
Research Methodology, Data Management and 

Biostatistics using web-based statistical software  
Seminar

ChanRe Healthcare & Research Pvt Ltd, 

Bengaluru

Webinar/Seminar presented




