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Research Cycle: Statistical Perspective

Objectives

Treatment selection

Layout and randomization

Observation (data book)

Data entry and 
preparation in Excel

Data file in software and 
preparation for analysis

1st step analysis: Exploratory 
data analysis (data validation, 
and assumption test)

2nd step Analysis (ANOVA)

3rd step analysis: CV and LSD estimation, 
post hoc analysis and others

Cross checking
Table and graph 
preparation

Interpretation and 
presentation  

Publication 
and sharing 

Research 
Cycle

• Molecular 
• Multivariate 
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Research Steps: Statistical Perspective 

I: Pre-Experimental 
Stage

II: Experimental 
Stage

III: Post-
Experimental Stage

Data preparation

Analysis

Inference drawing

• Field plot techniques
• Data recording
• Data entry and checking…

• Setting research question
• Defining treatments
• Design and layout …

Presentation
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Research Targets: Only farmers? 5 beneficiaries: FAR-BP)

▪ Farmers 

▪ Academicians

▪ Researchers 

▪ Businessperson

▪ Policy makers 

Decision?

• Farmer’s decision
• Biometrical decision
• Observation based decision
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Pre experimental stage 

▪ Sample size calculator: https://www.calculator.net/sample-size-
calculator.html, https://www.surveymonkey.com/mp/sample-size-
calculator/ 

▪ Treatment: Global and national (defining the scope of findings)

https://www.calculator.net/sample-size-calculator.html
https://www.calculator.net/sample-size-calculator.html
https://www.surveymonkey.com/mp/sample-size-calculator/
https://www.surveymonkey.com/mp/sample-size-calculator/


BK Joshi, Genebank, NARC, Nepal; 2024

7/28

Layout and Randomization 

▪ Randomization

R, randomizr, agricolae

Research Randomizer

List Randomizer 

DiGGer

Layout, randomization and field book with DiGGer

Excel 

Tablet 

Electronic data recording 
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Experimental Stage

▪ Software based experimental layout and design, and field book generation

▪ R package: agricolae
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Data Generation: On-station, On-farm and Lab Experiments, and Survey

Data collection app & online survey tools (Electronic media based survey tools) + image analysis (ImageJ) 

▪ Field Book: An open-source application for field data collection on Android.
▪ Phenobook: a software tool that can be easily implemented in collaborative research and development 

projects involving data collecting and forward analyses
▪ FieldLab: An application for Android tablet that used for data collection in the field.
▪ ODK: Open Data Kit, open-source software for collecting, managing and using data in resource-

constrained environments.

▪ Surveymonkey (https://www.surveymonkey.com/): A cloud-based survey tool that helps users create, 
send and analyze surveys.

▪ Google forms (https://www.google.com/forms/about/): Create online forms and surveys
▪ SoGoSurvey (https://experience.sogosurvey.com/): A cloud-based platform that enables creation, 

distribution and multilingual analysis of surveys, forms, polls, quizzes and assessments.
▪ mWater Portal (https://portal.mwater.co/#/): Free platform for data collection, data visualizations, and 

data-driven management of infrastructure in emerging economies.

https://www.surveymonkey.com/
https://www.google.com/forms/about/
https://experience.sogosurvey.com/
https://portal.mwater.co/#/
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Phenomics + Genomics 

10

Genetic parameters: Justification for your pheno results 
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Source of variance df SS EMS

Among groups, 
species

G-
1

SSD (AG) n’’2
a + n’2

b + 
2 2

c  + 2
d 

Among 
populations/ within 
groups

P-
G

SSD 
(AP/WG)

n2
b + 2 2

c  + 
2

d 

Among individuals/ 
within populations

N-
P

SSD 
(AI/WP)

2 2
c  + 2

d 

Within individuals N SSD (WI) 2
d

Partition of Variation

AMOVA = Analysis of  molecular variance
N = Total number of individuals 
df = degree of freedom
SSD = Sum of squared deviations
EMS= Expected mean square

1. ANOVA
2. AMOVA: Analysis of MOlecular VAriance
3. MANOVA: Multivariate analysis of variance

4. ANCOVA
5. MANCOVA

Reporting exact P value
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Multivariate Analysis and Multiple Regression/ nonlinear reg 

1. Cluster analysis: Landraces study based 

on DNA markers

2. Principal Component 
Analysis

Values of collinearity increasing

Many others
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Site Specific Variety: GGE Biplot (not a univariate)

▪ Not average performers, go for maximum yielder

▪ Repeat experiment over the years on same site 
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Analog site based Recommendations of Technology (climate smart tech)  

▪ Current climate data from 
Worldclim (representative 
of 1950-2000, 19 
bioclimatic variables): 
http://www.worldclim.org

▪ Climate (current and 
future) data: www.diva-
gis.org/climate, 
http://gisweb.ciat.cgiar.org
/GCMPage/

▪ GIS Data (country level, 
global climate): www.diva-
gis.org/data

http://www.worldclim.org/
http://www.diva-gis.org/climate
http://www.diva-gis.org/climate
http://gisweb.ciat.cgiar.org/GCMPage/
http://gisweb.ciat.cgiar.org/GCMPage/
http://www.diva-gis.org/data.htm
http://www.diva-gis.org/data.htm
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Multidisciplinary Design and 
Multidisciplinary Multivariate Analysis? 

Why this treatment is best?
Reason at molecular genetics 
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Post experimental stage 
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Data Entry and Saving in Excel

▪ Check data before, during and after entering in the Excel

▪ Freezing or splitting panes (under view menu)/ Filter / Sort

▪ Validation: Data is rejected from the system at entry

– Drop down lists (for repeating list of text string): Data – Validation – List

– Data validation (for range checks for numerical data): Data – Validation – Allow 
– Decimal – Minimum and maximum

– Adding comments to cells (for any unusual observations or questions): Review – 
New comment
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Exploratory data analysis (EDA): Data validation and assumption test

▪ Getting to know your data

▪ Quality control for mistakes in data entry

▪ Distribution assumption testing

▪ Finding outliers 

▪ Missing data?

▪ Command menu
– Analyze – descriptive statistics – explore 

▪ Histogram/ Normal Q-Q plot/box 
plot/Shapiro-Wilk test

▪ Relate data value with visual observation 
and perception 

* Extreme

Outlier 

Upper whisker end

Q3 or upper hinge

Median 

Q1 or lower hinge

Lower whisker 

Lower whisker end

Upper whisker  

IQ
R

Min

Max

Box plot
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Software Data Analysis and R Packages  

▪ R and Rstudio: For statistical computing and graphics

▪ Past: for data analysis, with functions for data manipulation, plotting, univariate and multivariate statistics,

▪ Minitab: Simple and general statistical package 

▪ SPSS: Statistical Package for the Social Sciences

▪ SAS: A statistical software for data management, advanced analytics, multivariate analysis,

▪ DivaGIS: For mapping and geographic data analysis (a geographic information system (GIS)

▪ STAR: Statistical tool for agricultural research

▪ NTSYS: Numerical taxonomy and multivariate analysis system

▪ Genstat: A statistical software package with data analysis capabilities, particularly in the field of agriculture

▪ Agrobase: Data management, experiment management, and statistical analysis for plant breeders and agronomists 

▪ Statistica: A data analysis and visualization program

▪ MSTATC: For the design, management, and analysis of agronomic research experiments

▪ Instat: A general statistical package

▪ GGEBiplot: For biplot anaysis, conventional analysis, and decision making based on univariate and multivariate data

▪ vegan: For community ecologists with multivariate and diversity analysis and other functions

▪ agricolae: Statistical Procedures for Agricultural Research, offers extensive functionality on experimental design 
especially for agricultural and plant breeding experiments and other statistical analysis 

▪ BIO-R: Biodiversity analysis using molecular data



BK Joshi, Genebank, NARC, Nepal; 2024

20/28

Online statistical tools 

▪ Statistical software: https://stats.blue/ 

▪ DATAtab is a web-based statistics software: https://datatab.net/ 

▪ Statistics online: https://www.statskingdom.com/ 

▪ For t value: http://www.ttable.org/student-t-value-calculator.html 

– https://goodcalculators.com/student-t-value-calculator/ 

▪ Free tools: https://www.duplichecker.com/free-tools.php 

https://stats.blue/
https://datatab.net/
https://www.statskingdom.com/
http://www.ttable.org/student-t-value-calculator.html
https://goodcalculators.com/student-t-value-calculator/
https://www.duplichecker.com/free-tools.php
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Software for Reference Management and Style

▪ Reference manager

▪ Software tool for publishing and managing bibliographies, citations and 
references

– Zotero (https://www.zotero.org/) NARC Journal Module: NARC Style

– Mendely (https://www.mendeley.com/) 

– Refworks (www.refworks.com) 

– Endnote (http://endnote.com/), etc

▪ Add in for Word

▪ NARC own module in Zotero 

https://www.zotero.org/
https://www.mendeley.com/
http://www.refworks.ogr/
http://endnote.com/
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Google Docs: Edit together in real-time 

▪ An online word processor, free 
▪ Edit together in real-time with easy sharing, and use comments, suggestions, and 

action items to keep things moving. https://www.google.com/docs/  

Grammarly 
▪ Typing assistant that reviews spelling, grammar, punctuation, clarity, engagement, 

and delivery mistakes in English language text. It also detects plagiarism. It uses 
artificial intelligence to identify and search for an appropriate replacement for the 
located error.

▪ Get suggestions from Grammarly while you write or after write in MS Word

▪ https://www.grammarly.com/ 

https://www.google.com/docs/
https://www.grammarly.com/
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Plagiarism

▪ The practice of taking someone else's work or ideas and passing them off as one's own

▪ What is plagiarism: http://www.plagiarism.org/plagiarism-101/what-is-plagiarism/ 

▪ Plagiarism checker free online: https://www.duplichecker.com/ 

▪ iThenticate: https://www.ithenticate.com/

▪ Plagiarism checker by Grammarly: https://www.grammarly.com/plagiarism-
checker?q=plagiarism&utm_source 

• Research Square: a multidisciplinary preprint and author services platform. share 
your work early in the form of a preprint, gain feedback from the community, and 
use our tools and services to improve your paper

http://www.plagiarism.org/plagiarism-101/what-is-plagiarism/
https://www.duplichecker.com/
https://www.ithenticate.com/
https://www.grammarly.com/plagiarism-checker?q=plagiarism&utm_source
https://www.grammarly.com/plagiarism-checker?q=plagiarism&utm_source
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Image editing soft

PhoXo 

▪ A free and powerful image editing software. It's tiny, fast, easy to use, can 
be treated as a mini PhotoShop

▪ For labeling: Insert name in image and give file name by accession number 
or collection number 

▪ http://www.phoxo.com/en/ 

Adobe photoshop

▪ https://www.adobe.com/products/photoshop.html  

http://www.phoxo.com/en/
https://www.adobe.com/products/photoshop.html
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Online Submission and Graphical Abstract

▪ Nepal Journals Online (NepJOL) is a service to provide online publication of 
Nepalese journals

▪ Graphical abstract: Single, concise, pictorial and visual summary of the main 
findings of the article

– PowerPoint 

– Inkscape 

– Adobe Illustrator

Diversity Journal MDPI: Approaches 
and Advantages of Increased Crop 
Genetic Diversity in the Fields 
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General Mistakes and Errors…

▪ Studied genotypes and research findings not available for ever 
(accessioning system not in practice)  

▪ Materials not listed, method not described (Methodology not 
complete, objectives to expected outputs) 

▪ Local check: Just Local (not available later)/ national/ global check?

▪ Nepali Devanagari: kaa, aa; Dhaan 

▪ Translating Nepalese noun (Bitter for Tite, Local for Sthaniya)

▪ Year: 2014/15; In Nepali calendar (2078… in English proposal)
▪ Not same materials in repeated experiments

▪ Poor data from collaborator, outlier and then manipulate 
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General issues other than proposal writing 

▪ Experiment ubf{ Wofg glbg] kl5 uP/ Research results jf Data nfO Manipulation ug{]

▪ Local check with higher yield, then manipulate data

▪ Blocking without any criteria and Limited experimental plot

▪ Different researchers/ laborers in a single (same) experiment

▪ Data and layout by junior/ labor. Researchers visit to field: Very low

▪ Experiment in one design, analysis in another (alpha, split plot –RCBD)

▪ Experiment in small plot and implication turn to larger (sampling error)

▪ Limited knowledge  on sampling methods (materials from outside country)

▪ No data checking and exploratory analysis (checking for assumption)

▪ Not suitable machine for data recording (hand written vs electronic record)

▪ Research findings always perceived positive (if not significant, then tried to have it)

▪ Research findings not in academic courses

SAS-Nepal: Research quality assessment and 
publication ranking
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Where goes the benefit?

NARC/GoN 
Funded  for 

research

Researchers 
worked hard

Findings copyrighted 
by other

Agent of the copyright party?

We have to pay for access

They did 
nothing even 
though got 
monetary 
benefit
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Let’s make native technologies 
statistically significant

Thank you all

Special thanks to 
• SAS-Nepal
• Dr Shova Shrestha
• Dr Ram Ghimire
• Dr Krishna Timisina

Let’s think agricultural 
biodiversity in agricultural 

problems first.

Many missing?
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