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Introduction

Welcome to the Breedbase manual!

This manual is intended for database users.
If you are a developer looking for software implementation details, please
visit the developer wiki instead: https://github.com/solgenomics/sgn/wiki


https://github.com/solgenomics/sgn/wiki
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Chapter 1

Basic Website Usage

1.1 Creating a User Account

1.1.1 Verifying first that you do not already have an
account

Before creating an account, please verify first that you don’t already have an
account. You can use “Search” menu to check if you already registered as a
user.

In the “Search” menu, selecting the “People” tab and search your name. If
nothing is found, proceed with the instructions below. Otherwise, clicking
the “Login” button. If you have forgotten your password, you can retrieve it
by clicking the “Forgot your password?” link on the login page.

1.1.2 Creating a user account

On the right of the toolbar, clicking on “Login.” It will take you to the login
page. On the login page, clicking on the link “sign up for an account.” It will
take you to the page below:

11
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CASSAVABASE Search Manage Analyze Maps About Q @

Create New Account
Motice
« Before creating a new account, please check if you already have
an account using the directory search.
= Alink will be emailed to you. Please click on it to activate the

account.
= All fields are required.

First Name:
Last Name:
Organization:

Username:

Usermname must be at least 7 characters long.

Password:

Password must be at least 7 characters long and
different from your username.

Confirm
Password:

Email
Address:

An email will be sent to this address requiring you to
confirm its receipt to activate your account.

Filling in all of the information, then clicking “Create Account.”

After you submit the information, an email will be sent to the provided
email address. Checking your email and clicking on the link to activate your
account.

1.2 Managing your Account

1.2.1 Login

To login, clicking the “Login” link in the toolbar on any page and enter your
username and password.

If you have forgotten your password, you can retrieve it by clicking the “For-
got your password?” link on the login page.
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ﬂ CASSAVABASE  Seach  Manage  Analyze  Maps  About Q

Search accessions and trials
Make crossings

Fieldbook App & uploading
Cassava Trait Ontology

Breeding programs

Search, retrieve, save breeding trials

1.2.2 Editing Account Settings

Account settings can be edited by clicking on the “my profile” link displayed
as your user name, on the right of the toolbar. You must login, in order to
access and change account settings.

ﬁ CASSAVABASE Search Manage  Analyze Maps  About

SolGS

Genomic selection and molecular breeding

Genomic Selection
Population Structure
Maps & Marker Search

———NaCRRI [ NARO, "

jthil i diction
Genomic Selection: Within Famvly::reemﬂ %
= cBsD Resistance/'l’ole;ar ocn'yiel
Lead el matter Content & Fres! s
Single-row PlotS of 5 plan

Plot size: .

No of Clones:

2 ign
nanlicates: __l1ateBlock PeSIT

You can add personal information to your account using the “View or update
personal information” link.

To change your password, username, or your contact email, clicking on “Up-
date account information” link. You must provide your old password before
you can make any changes.
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EQ CASSAVABASE ~ Search  Manage  Analyze  Maps  About Q I

Welcome Gregor Mendel
Not Gregor Mendel? [log ou]

d research) information

QTL data submission

Upload and analyse your QTL data

solGS submitted analysis jobs

You have no submitted jobs.

Loci with Editor Privileges

None.

Annotated Loci

[View annotated loci by date]

User Status

Your current user status is submitter. You have the maximum user privileges on SGN. Please contact SGN=1 if you would
like to change your user status.

1.2.3 Changing Your Account Status: From “User” to
“Submitter”

After you create an account, your account has a “user” status. This account
has limited privileges.

Accounts with “user” status are able to:

o Change personal information
o Post comments on pages
e Post to the forum

To upgrade your account status to “submitter,” contact the database curators
using the “contact” link provided at the footer of each page. Submitter
accounts can add data, such as new plots, accessions, phenotype data and
images.

1.2.4 Submitting Feedback on an SGN Database

We appreciate your feedback! Feel free to submit any questions or suggestions
by using the “Feedback” link provided at the footer of each page.
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1.3 Menu Layout

SGN Database websites have a toolbar on the top of each page with a number
of menus for convenient access of major functions. The menus, as pictured
below, are “search,” “manage,” “analyze,” and “maps.” The toolbar also
provides a quick search, a “log in” button, and a “new user” button.

CASSAVABASE Search  Manage Analyze Maps About Q |

1.3.1 Menu Options
Search

In the Search menu, the options are:

Tab Description

Wizard Search different accessions and plots by location, year, trial,
and trait data. Can also be used to create lists of different
types.

Accession  Search accessions and plots using a variety of criteria
and plots

Trials Search trials by name, description, breeding program, year,
location, and trial type.

Markers Search different markers

Images Search images contained in the SGN database

People Search database users

Manage

In the Manage menu, the options are:

Tab Description

Breeding View, add and delete breeding programs
Programs

Locations View, add and delete locations
Accessions Manage and search different accessions

Seedlots Manage and search different seedlots
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Tab Description

Crosses Create new crosses in the database

Field Trials  Manage field trials. Create trials using different field layouts.

Genotyping  Manage genotyping plates. Create 96 or 384 well plates.

Plates

Phenotyping Upload phenotyping files from the Tablet Field Book
application

Field Book  Manage the field book app data (download files to tablet)

App

Barcodes Refers to the old barcode system, mainly historical

Download Download information in the database based on lists

Analyze

Clicking on the “Analyze” link will give a full menu of all analysis

functions

In the Analyze menu, the options are:

Tab

Description

Breeder
Tools
Breeder Home

Barcode Tools

Genomic
Selection
Sequence
Analysis
BLAST
Other
Ontology
Browser

Access breeding functionalities. Lists important and

helpful links.

Manage, create, and download barcodes. Also access
barcode tools.

Can search for traits, start building a GS model, and
predict values based on genotypes

Sequence homology search

Browse all recorded ontologies
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1.4 Working with Lists

Lists are collections of identifiers that are stored in the database. Lists can be
composed of accessions, plots, traits, locations, and trials. Lists are attached
to the individual user’s account, and can only be created and seen by the
user while logged in. SGN databases make heavy use of lists in a number of
tools on the website. For example, trials are created using lists of accessions.

1.4.1 Creating lists

Lists can be generated in various ways:

One way to create a list is by clicking on the “Lists” link located on the
toolbar.

To create a new list, enter the name of your new list and then clicking on
the “New List” button. The name of the list can be anything, but should be
unique and should be something to help you easily identify.

Your Lists

Create New List. Type New List Name Here

Show |10 v entries Search:

ovmload

&
1

List Name

=

C
accss 1
1

acc_wk_1

accessions_for_solgs_tests 374 accessions
accessions_for_trial2 307 genotyping_irials
desynonymize test ist &  accessions
geno_tial

janedoe _1_private

m. 1 accessions

ll-ll-ll-lg
R R R R R R4
¥¥®¥¥¥¥¥¥¥§

i G AW W W W W S

6

1

2
janedoe_1_public 2 nul

1

1

m2 1 accessions

Showing 1 to 10 of 20 entries Previous 1 2 Next

Close

You can find the list that you entered on the “Your Lists” page. To add
items to your list, click on the “View” icon to open “List Contents” page.
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Your Lists
Create New List. Type New List Name Here
Show 10 v entries search:
List Name 4 count Type View Delete Download Share Group
acc8g 1 accessions = x + -
ace_wk_1 1 accessions = x + -
accessions_for_solgs_tests 378 accessions ® + -
accessions_for_trial2 207 genotyping_rials = ® + -
desynonymize_test_list 6 accessions = x + -
geno_uial 1 genotyping_trials = »® + -
janedoe_1_private 2 null = x + -
janedoe_1_public 2 null = ® + @
ml 1 accessions ® + -
m2 1 accessions = x + d
Showing 1 to 10 of 20 entries Previous ir 2 Next
View Public Lists Close

On the “List Contents” page, enter items that you want to add to the list,
then click on “Add” button.

List Contents

ListiD 26

Listname:
MyMewList
Dpe: (none) v

Add Mew ltems

Sort Ascending 12 Sort Descending 1

Search:

Mo data available in table

Showing 0 to 0 of 0 entries

Close

The page will be updated and will display your items in a table at the bottom
of the page. It is possible to sort the list if you need.
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List Contents

ListID 26

List name:
Update

Type:
Validate

dd Mew ltems: . . . . B
Add ltemn(s) To List. Separate items using a new line to add many items at once

P

MyHewlist

(none)

Sort Ascending Ji Sort Descending

Search:

001D Pemove
oole Femove
oo1C Pemove

001F Pemove

Showing 1 to 4 of 4 entries

Close

Select the type of items in your list. To verify that the items that you added
to your list are already stored in the database and that you selected a correct
type for the items, click on the “Validate” button.
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ListlD

Listname
Update

Type

Add Mew ltems

Sort Ascending 12

001D
001B
oolc

001F

List Contents

MylMewList

| (none)

(none)
genotyping_trials
plots

locations

trials

years

traits
unigene_ids
locus_ids
vector_constructs
dataset
crosses
populations
numbers
plants

seedlots
subplots
label_design
tissue_samples

accessions

Femove

Showing 1 to 4 of 4 entries

Close

If those items are already in the database, a message will indicate that “This

list passed validation”

This list passed validation.

Close

Note that a list cannot contain duplicate elements. If a duplicate item is
entered, the list manager will inform the user that the element is already in
the list and will not add it again.

Another easy way to create a list is to use 2.1, which can be accessed from

the Search menu.
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1.4.2 Viewing and editing lists

Lists can be viewed and edited using the “Lists” link on the toolbar. Clicking
on the link will open a window that displays all of your lists, as well as an
option to create new lists.

Your Lists

Create New List

List Name

i »
2
o

IITA_WKSHP_D2

IITAwksp16_accessions_li

momom

]
x x x @
“ € €
¥ ¥ ¥

View Public Lists Close

This page shows all lists that have been created, including those created by
using the Search Wizard. You can view and edit your lists by using “Actions”
buttons.

1. Clicking on the “view” icon will open a new window called “List Con-
tents” that allows you to change the list name, the type of the list, add
new items, or delete existing items.

2. Clicking on the “delete” icon will delete your list. Caution: this
action cannot be undone.

3. Clicking on the “download” icon will download the contents of your list
to your computer.

4. Clicking on the “make public” icon will make your list available for
other users to view and use your list.

List Name Count Type
IITA_WKSHP_D2 20
IITAwksp16_accessions_list 24

new_accession_list 6

- il il i P

W -
By ¥y
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1.5 User Permissions

Breedbase accounts are assigned one or more of four different roles to deter-
mine the level of access they have within the database. The possible roles
are User, Submitter, Sequencer, and Curator. Each role grants specific
permissions, and careful management of them helps prevent data from being
altered or deleted in error.

curator sequencer X a

Accounts are also assigned Breeding Program role(s) to grant access to the
specfic breeding program(s) they work with.

e The User role gives an account permission to view and download data
throughout the database.

e The Submitter role gives an account permission to design field exper-
iments and to upload and edit data using the tools in the “Manage”
section. In order to submit and manage breeding data within a given
breeding program, a submitter also must have a matching Breeding
Program role.

o The Sequencer role gives an account permission to design genotyping
experiments and submit plates to a genotyping service.

e The Curator role gives an account permission to do all of the above,
as well as to delete data within the database. The Curator role also
enables the addition or deletion of roles for all database accounts in
the ‘Manage User Roles’ tool.



Chapter 2

Searching the Database

You can search for information on the database by using the following search

options: Wizard, which uses combined criteria specified by users; Accessions
and Plots; Trials; Markers; Images; People; FAQ.

ﬂ CASSAVABASE e a——

[eW Gregor Mendel 3
Wizard

Accessions and Plots
Trials 1GS
Markers
Images

People

FAQ

Genomic Selection
Population Structure
Maps & Marker Search

1d molecular breeding

23
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2.1 The Search Wizard

Don't see your data? Refresh Lists |~ Update Wizard

Ject Column Type o Select Column Type. C Select Column Type c Select Column Type

setect All [ Ciear setect All [E clear setect All [E ciear Select Al B3 e

Load/Create Datasets using Match Columns Related Genotype Data

Load Dataset B Related Trial Metadata

2.1.1 How the Search Wizard Works

The search wizard presents a number of select boxes, which are initially empty.
You start searching by picking a category of data from the dropdown above
the left-most select box.

Once a category has been picked, the database will retrieve all the options
within this category and display them within the first select box. You then
select one or more options from the first select box, which activates the second
dropdown.

You can then select a category from the second dropdown, and repeat this
same search process through all four dropdowns and select boxes.
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Don't see your data? ~ Refresh Lists ~ Update Wizard

Locations, 4 Years 4| Accessions 3 Select Golumn Type

setect 1t [0 cior soectal [EH cior soect ot [EZEA i sacct [ Geer
[ B [ —
2010 462
20 [ s
1BAR F T
igberam a
Ibadar = 2011
watcn [Tl AL wateh [l ALL

Add to List... 4 m Add to List... 4 Add

o In the example above, the “locations” category was chosen in the first
dropdown. The first select box then displayed all the possible locations
in the database. The option Ibadan was selected.

o This activated the second dropdown. The category “years” was chosen
in the second dropdown. The second select box then displayed all the
years that are linked in the database to the location Ibadan. From that
list, the options 2011 and 2012 were selected.

o This activated the third dropdown. A final category, “accessions”, was
chosen in the third dropdown. The third select box was then popu-
lated with the 3847 accessions in the database that are linked with the
location Ibadan in the years 2011 or 2012.

In addition to the basic search operations demonstrated above, users can
take advantage of two more features:

Load Selection from List

o Instead of picking a category in the first dropdown, users can instead
populate the first selectbox from a list by scrolling down in the first
dropdown to the “Load Selection from List” subheading and selecting
a list. This is useful for starting queries with a list of plots, as this
category is not among the options in the first dropdown.

ANY /MIN/ALL Toggle
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MIN | ALL

o By default, the search wizard combines options within a category using

an OR query. In the example above, in the third panel the wizard
retrieved accessions associated with the location ‘Ibadan’ in ANY of
the years “2011 OR 20127

If the user clicked the toggle below the second select box to change it
to ALL before choosing accessions in the third dropdown, the wizard
would instead retrieve accessions associated with the location ‘Ibadan’
in the years “2011 AND 2012”. This will be a smaller set of acces-
sions, because any accessions used only in 2011, or only in 2012 will be
excluded.

A more advanced search could use the MIN toggle option. This allows
the user to make a query in between an ANY or ALL query, where a
minimum number of matches from the selected column will be used as
a filter for the next column. The minimum can be provided as either
a percentage (%) or an actual count of items (#). In the example
above, if the years 2011, 2012, and 2013 were selected in the second
column, the user could enter ‘2’ in as the minimum and select ‘#’ as
the minimum match type. This would select accessions in the third
column that were used in 2 or more of the selected years.

Match ANYmALL
= | 2 % n

2.1.2 How to use retrieved data

Getting more Info

Any option in the wizard select boxes (except for years) can be clicked to
open a page with more details. The new page is opened in a new tab.

Saving to a list

You can store the highlighted items in any selected box to lists. This is done
using the inputs and buttons directly below the select box. Don’t forget,
you must be logged in to work with lists!
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Add to List...

4»

Add

o To add items to an existing list, first pick an existing list using the
“Add to List..” dropdown on the left. Then click the “Add” button.
A popup window will confirm the action, and display the number of
items added to your existing list.

« To store items to a new list, first type a new list name in the “Create
New List...” text input on the left. Then click on the “Create” button.
A popup window will confirm the action, and display the number of
items added to your new list.

Downloading Data

You can download trial metadata, phenotypes and genotypes associated with
the highlighted items in the wizard select boxes. This is done using the
buttons in the download section at the bottom of the page. Don’t forget,
you must be logged in to download data!

Related Genotype Data
Related Trial Metadata

Related Trial Phenotypes

Metadata Trial metadata can be downloaded by selecting a subset of trials
from the database or based on your search categories. To download, click on
“Related Trial Metadata”, a dialog will appear. Select download format and
click the “Metadata” button to complete your download.
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Related Trial Metadata

Csv

<«

® Metadata

Phenotypes The phenotypes download is quite flexible, and can download
a subset of all the trial data in the database based on whichever categories
and options you currently have selected. Simply click on the “Related Trial
Phenotypes” link, review the options, changing or adding any additional
parameters you like, then click ‘Download Phenotypes’

Related Trial Phenotypes

csv : All $
Include timestamps Supress user defined phenotype outliers
Trait Name Contains Min Value Max Value

® Download Phenotypes

Genotypes The genotype download is more stringent. It requires a min-
imum of one accession and one genotyping protocol to be selected in the
wizard select boxes. The text box in the download section of the page will
help track what has been selected. Once clicked, the “Download Genotypes”
button will download a genotype file for the selected accessions.

Saving the wizard selections

As discussed above, the selections of the individual select boxes in the wizard
can be saved separately to a list. The lists can be used as inputs in other tools
on the site. However, sometimes creating a selection is quite time consuming
and restoring the selections from four different lists would be cumbersome
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too. Therefore, the selections can be saved together in a dataset, and named
for later retrieval. This is done in the section “Load/Create Datasets” that
is below the first two wizard select boxes. To select an existing dataset, one
uses the “Load Dataset” dropdown. A particular dataset can be chosen, and
the “Load” button can be clicked to retrieve and display the dataset in the
wizard. To create a new dataset using items that are selected in the wizard,
one can enter the name of the new dataset in the “Create New Dataset” text
box. Once the dataset has been given a name, clicking the “Create” button
will save the new dataset.

Load/Create Datasets using Match Columns

Load Dataset v

Create

2.1.3 Updating the Wizard

The search wizard uses a copy of the database, or a cache, to return results
quickly. If data appears to be missing, it usually means that the cache needs
to be updated. Users with submitter privileges or above can do this using
the ‘Update Wizard’ button. One can also use the ‘Refresh Lists’ button to
update the available lists.

Don't see your data? Refresh Lists Update Wizard

This will take just a few seconds in small databases, but may take a few
hours to complete in larger databases.

2.2 Accessions and Plot Search

Accessions and their related materials (cross, plant, plot, population, tis-
sue_sample, training population) can be searched by using “Search Acces-
sions and Plots” page. On this page, “accession” is the default stock type;
however, you can change stock type by selecting an option from the drop-
down list. From this page you can construct detailed queries for stock types.
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For example, by using the “Usage” section, the “Properties” section, and the
“Phenotypes” section you could search for accessions which were diploids used
in a specific year and location and were also phenotyped for height. You can
also search for accessions based on genetic properties, such as the location of
an introgression on a specific chromosome.

Uniquename

Stock Name or Deseription: | cantain:
Properties
Usage
Phenotypes
Search Results
View Another Property: . v
Show [I0_ ¥ |entries
Stock Name Stook Type Organism Synonyms Ovmers Organization
BLANIK
~ Wanihot eseulenta John Doe
accesion Waniet esculenta John Doe
Wanihot eseulenta John Doe
1A ThiS-18A8058 1 accesion Waniet esculenta John Doe b
synpo00L, Jane Doe

Jane Doe
um John Doe
new_test_crossPO02 accession Salanum lycopersicum Jahn Dae
Showing 1to 10 of 462 entries Frevious | 1 2 3 4 5 4 Next

It is possible to query over any of the available properties, such
“ploidy__level”, “country of origin”, “introgression_ chromosome”, etc.

as
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Search Accessions and Plots

Search
Uniquename
Stack Name or Description: | coniains ¥ | Type search here
Properties
Stock Type: accession v Organism: v
Stock Ovmer: Tupe to Autocomplete Organization: Tupe to Autocomplete
Search By Another Property:  introgression_stari_position_bp -
accession number:  Type to Autocomplete x
counmwy oforigin: | Type o Autocomplete x
inregression_start_position_bp: | x
1001
e T
Usage
Phenotypes

In the search result table it is possible to select any of the available properties
to view.

Search Results

View Another Property: ploidy level .

show |10 v |entries

Stock Hame Stock Type Organism Synonyms Ovmers organization ploidy_level
BLANK accession
ITA-THS-1BA011412 accession Manihot esculenta John Doe
ITA-THIS- BA30572 accession Manihot esculenta John Doe
IITA-THS-BAGB0002 accession Manihot esculenta John Doe
IITA-THS- IBAYBO5 81 accession Manihot esculenta John Doe bli
new_acc_pppodl accession Manihot esculenta Synp0001 Jane Doe 2
new_acc_ppp002 accession Manihot esculenta Jane Doe bii
new_ace_pppoo3 accession Manihot esculenta Jane Doe 3
new_test_crossPO0L accession Solanum lycopersicum John Doe
new_test_crossP002 accession Solanum lycopersicum John Doe
Showing 1 to 10 of 482 entries Previous = 1| 2 3 4 5 49 Next

At the bottom of the accession search there is a phenotype graphical filtering
tool. Here you can filter down accessions based on combinations of trait
performance. The filtered down accessions are then able to be saved to a
list.
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Open and Close Section to "Refresh Quer”

Graphical Filier Accessions By Traits

harvest index variable|CO_3: cass storage roofADPluglafweek 1t ¥

WHERE

so3oam | SULselected g g

Show |5 ¥ |entries Search:
Count welght£0_334:0000012 kg|€0_334.0000016 1 16/COMP 0000008 acidlugig| week 1
16]COMP:0000012
Showing 1to 5 of 53 entries (fitered from 433 total entries) Previous Lo 2 3 4 5 11 MNext
.

Copy the aceession names eumently showing in the search results table to  new or exisiing list

Copy Filtered Accessions o a List

dd to new list

sions_for_solgs_tests

For information on adding Accessions please see the Managing Accessions
help. For information on how field trial plots, plants, tissue samples, and
subplots are added to the database, please see the Managing Field Trials

help.

2.3 Trials Search

Trials on the database can be searched based on trial name, description,
breeding program, year, location, trial type, design, planting date, and har-

vest date.
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Search

| iz | Acosssons s pios | Tiis | Marirs | images | Pocpis |

Copy Results to a List

New list...

Trial Search
Show | 10 § entries Search:
Breeding Trial
Trial name Description program Folder Year Location type
CASS_6Genotypes_Sampling_2015  Copy of trial with test 2017 test_location  Preliminary
postcomposed Yield Trial
phenotypes from
cassbase.
Kasese solgs trial This trial was loaded test 2014 test_location  Clonal
into the fixture to test Evaluation
solgs.
new_test_cross new_test_cross test
selection_population selection_population 2015
test_genotyping_project test_genotyping_project 2015
test_population2 test_population2 2015
test_t test tets test 2016 test_location
test_trial test trial test 2014 test_location
trialz NaCRRI another trial for solGS test 2014 test_location
Showing 1 to 9 of 9 entries Previous 1 Next

Copy the trial names currently showing in the search results table to a new or exisiting list

add to new list
add to list

2.4 Trait Search

On the Trait Search page (menu item Search > Traits), traits in the
database can be searched by ID, name, or descripiton. Optionally, a starting
list of traits can be selected to filter down results.
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Trait Search

Subset Traits: Select A Subset

Show [10 v | entries Search:

L Teait
Traitip Name Definition
o CO330000008  sprouing Propartion of stakes germinated scored ane monih after planting
proportion
c o iniialvigor  Visual assessment of plant vigor during estabiishment scored one monih after planiing
a assessment
1
CO_334:0000010  plam stands A count of the number of plant stands at harvest
(] harvested
courting
CO_334:0000011  root number A court of the total number of storage roots harvested per plot
o counting
9
g cos 12 Total fresh weight of storage roots harvested per plot measred in kiogram (kg)
[ COMOMOOIS freshioot  Fresh weightof harvested rocts expressedin ons per hecares (Uhe) per plart
viskd
O co_3340000014 oy yiek Dry weight of harvested roats derived by multiplying freSh Storage roct yield by cry MaKler Coment expressed inons per heetares (1ha).
CO_334:0000015  harvest Propartion of fresh root weight inotal biomass.
a index
variable
CO_334:0000016  freshshoor  Total fresh weight of harvested foliage and stems in kiograms per plot
weight
o measurement
inkg
O C0_334:0000017 top yield Total fresh weight of harvested foliage and stems expressedin tons per hectare (ilha).

Showing L to 10 of 245 entries Previous 1 | 2 3 4 5 25 Next

Select All || Deselect All

Selecting traits in the results of the search allows one to add the selected
results to a trait list, or create a new trait list from the select results.
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Show | 10 % entries

Search:

. Trait
Trait ID Name Definition
m CO_334:0000008 sprouting Proportion of stakes germinated scored one month after planting.
proportion
CO_334:0000009  initial vigor Visual assessment of plant vigor during establishment scored one month after planting.
] assessment
1-7
CO_334:0000010  plant stands A count of the number of plant stands at harvest.
] harvested
counting
C0_334:0000011  root number A count of the total number of storage roots harvested per plot.
o countin
q
o CO_334:0000012  fresh root Total fresh weight of storage roots harvested per plot measured in kilogram (kg).
weight
i CO_334:0000013  fresh root Fresh weight of harvested roots expressed in tons per hectares (t/ha) per plant.
yield
D CO_334:0000014  dry yield Dry weight of harvested roots derived by multiplying fresh storage root yield by dry matter
content expressed in tons per hectares (t/ha).
D CO_334:0000015 harvest index Proportion of fresh root weight in total biomass.
variable
CO_334:0000016 fresh shoot Total fresh weight of harvested foliage and stems in kilograms per plot.
il weight
measurement
in kg
[J ©0_334:0000017 top yield Total fresh weight of harvested foliage and stems expressed in tons per hectare (t/ha).
Showing 1 to 10 of 245 entries 4 rows selected Previous 1 2 3 4 5 .. 25 Next
Select All || Deselect All

Copy Selected Results to a List

4 trait(s) selected.

New list

Copy the trait names currently selected in the search resuits table to a new or exisiting list

ar

2.5 Ontology Browser

A more advanced tool for searching for Traits is the ontology browser, avail-
able by clicking on Analyze and Ontology Browser. From here you can search
ontologies and see the various classifications of terms in a tree display.
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Ontology browser

Search and browse ontologies

Find exact ID Find I clear highlight | | reset VIEWI
Search for textl CO_334 (Cassava Trait Ontology) v | Search I

#- CO_334:0000000 CGIAR cassava trait ontology
G0:0008150 biological_process
- GO:0003674 molecular_function
G0:0005575 cellular_compenent
- PO-0025131 plant anatomical entity
. PO:0009012 plant growth and development stage
- SO:0000400 sequence_attribute
S0:0001060 sequence_variant
- S0:0000110 sequence_feature
$0:0001260 sequence_collection

- -

3 I

-

-8

The terms which appear in the Trait Search in 2.4 are only variable terms.
The ontology browser shows these variables as different from their grouping
terms by indicating VARIABLE_OF like in the following screenshot.

Search and browse ontologies

Find exact ID I Find I clear highlight I | reset view I
Search for text CO_334 (Cassava Trait Ontology) v | Search I

=~ CO_334:0000000 CGIAR cassava trait ontology

G-is_a CO_334:0000001 Agronomic trait

is_a CO_334:0000002 Morphological trait

H:> is_a C0O_334:0000282 Apical Branching

L} is_a C0O_334:0000283 Apical Pubescence

is_a CO_334-0000360 Disc Color

0_334:0000059 disc color visual scoring 1-5
n is_a CO_334:0000336 Flower and flowering morphological trait
\_é is_a CO_334:0000337 Fruit morphological trait

[#is_a CO_334:0000382 Hariness

@is_a CO_334:0000330 Leaf morphological trait

\é is_a CO_334:0000431 Plant Architecture

L} is_a C0O_334:0000329 Plant branch morphological trait
v:: is_a CO_334:0000433 Plant shape

HHs_a CO_334:0000436 Ploidy

\+ is_a CO_334:0000333 Root morphological trait

g is_a CO_334:0000459 Seed Color

® is_a CO_334:0000338 Stem morphological trait
R-is_a CO_334:0000003 Physiological trait

[#-is_a CO_334:0000004 Quality trait

f-is_a CO_334:0000005 Stress trait

GO:0008150 biological_process

-

2.6 Search Seedlots

Seedlots are different from Accessions in that they represent the physical
seed being evaluated in an experiment. Seedlots have things like physical
storage locations and seed quantities, which accessions do not. To search for
available seedlots you go to Manage and then click Seed Lots. By clicking
Search Seedlots, you can specify query information. The results from your
search will be in the table below the search form.
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Available Seedlots
Search Seedlots

Seedlot Name:
Breeding Program:
Contents (Accession):

Loca

Minimum Count:

Available Seedlots

About Seedlors

What are seedlots?
« Seedlots represent physical seed in packets.
- This seed can be from crosses or for named accessions,
- Seediots can have a specific location, hox, weighi(g), and court
- Seedlots can belong o breeding prograns and organizations.

How do

wentory my seed?

- 1) Make sure your sezdiots are in the darabase. Use "Add New Seedior” to add 2 single seediot or "Uploal Hew Seediots" 1o add many.

- 2) Make sure your seedlors are barcoded. You can print these barcodes from the daabase.

- 3)Use the "Seed Inventery” Ancroid Application to sean seediot bareodes and record weight, Then use "Upload Inventory” to uplead ths info into database. If you prefer you can ereate your own CSV file and upload tha, If you do et
want to use the Seed Inventory Application

« For more info about the “Seed Inventory" Android Application go 1o Seed Inventory.

« Itis also possible to manually enter & transaction by gaing to the seediot detal page and clicking

ol Hew Transaction”

Sesdlots [Add Mew Seedlor] [Upload New Seedlots] [Upload Inventory]

Search Sesdiots

Show[10 ¥ |enwies

Seedlot Name Breeding Program Conens Secdlot Losation Count  Weight(@) ~ Owners  Delets
new_test_crassPO0L_D01 test new_test_cross P01 (accession) na 1 %
new_test_crassP002_001 test new_test_crossPO02 (accession) [ 1 %
new_test_crossP003_001 st new_test_cross PO03 (accessian) [ 1 x
e test_eroszPO04_001 st e test_croz:PO0S (accassion) na 1 x
new_test_cros<PO05,_ test new_test_cross PO0S (accession) na 1 7 x
new_test_crossPO06_Do 1 st new_est_cross PO0B (accession) na 1 x
test_accessiont. test test_accessiond {accession) [ 1 7 %
test_accessions_001 test test_accession (accession) [ 1 %
Showing Lto 10 of 515 entries. Frevious 1| 2 3 4 5 . 52 MNem

seedlots
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Chapter 3

Managing User Roles

N @O @® =

&« [N} breedbase.org/breeders/manage_roles/
>
BREEDBASE Search Manage Analyze About [oWll freddy - Calendar i [icy

Manage User Roles

Show |10 - entries Search:

User “ Roles

Fred Sanger X
Jane Doe E

John Doe m

Showing 1 to 3 of 3 entries Previous 1 Next

BREEDBASE is located at the Boyce Thompson Institute.

BOYCE
B I ITHOMPSON
INSTITUTE

3.1 What are User Roles?

Every user account in Breedbase has one or more associated “roles” that
determine the authorizations (what the user is allowed to do) in the database.
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PR3

There are three fundamental roles, “curator”, “submitter”, and “user”, which
determine basic read/write levels. The “curator” status can read and write
everything in the database. The “submitter” status can add information
and edit or delete previously submitted information. The “user” type can
only read data. Additional roles represent the breeding programs, and are
sometimes used to fine-tune write and edit capabilities, as it necessary for
multiple users in a breeding program to edit each other’s data.

3.2 The Manage User Roles page

In the “Manage” menu, select the item “User Roles”. This will show the
current users in the database with their associated roles. If you are logged
in as a curator, the table will show system roles as well as breeding program
roles; if you are logged in as a submitter or user, it will show breeding program
membership.

If logged in as a “curator”, the roles can be added or deleted.

o To delete a role, click on the X in the role name. A confirm dialog will
be displayed to prevent accidental deletion.

o To add a role, click on the plus sign next to the roles. A dialog will
pop up with a list of roles. Select the desired role and click “Submit”.

o The new role should be displayed next to the user immediately.

* Role deletions and additions will be effective immediately.

It is recommended that few users be given the “curator” privileges to avoid
confusion over data ownership and accidental data overwriting and deletion.

@ref(managing user_roles)
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Managing Breeding Programs

New breeding programs can be added by using “Add New Program” button
on the “Manage Breeding Programs” page.

ﬁ CASSAVABASE Search Manage  Analyze Maps  About

Name
TA

NRCRI

NaCRRI

ARI Tanzania

NaCRRI Germplasm Collection
CIAT

CARI

Rayong

KU

CSIR

sCP

GN

Add New Program

Info
1ITA cassava breeding program, Ibadan, Nigeria

NRCRI cassava breeding program, Umudike, Nigeria
NaCCRI cassava breeding program, Namulonge, Uganda
ARI Tanzania Cassava Program

NaCCRI Landraces Germplasm collection

CIAT cassava breeding, Cali, Colombia

Central Agricultural Research Institute, Suakoko, Liberia
Rayong Field Crop Research Center, Thailand

Kasetsart University cassava breeding program, Thailand
Crops Research Institute, Ghana

New Cassava Varieties and Clean Seed to Combat CBSD and CMD

BREEDING FOR VALUE

« [

Clicking on the “Add New Program” button will generate a blank form for
you to fill out the name and description of the breeding program that you

want to add. After completing the form, click on “Add Breeding Program”
button to finish the process.
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Add New Breeding Program

Wl Add Breeding Program



Chapter 5

Managing Locations

Field locations can be managed using the “Manage Locations” page. On
this page, locations in the database are organized based on their breeding
programs. Each location has a link to trials conducted in that location. To
add a new location, click on the “Add Location” button that links to the
“Add New Location” form.

T CASSAVABASE  Seach  Manage  Analyze  Maps  About Q oS
Locations [Add Location]

Location Count
Chokwe (1 trials)
Suluti (1 trials)
Nametil (1 trials)
Maruku (1 trials)
Embu (1 trials)

Msabaha (1 trials)

On the “Add New Location” form, fill out the location name that you want to
add. Latitude, longitude, and altitude are optional. Submit the new location
by clicking on the “Add Location” button at the bottom right of the form.
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Chapter 6

Managing Accessions

The “Manage Accession” page provides links for adding new accessions. You
can choose to add accessions into the database by either using a List you
have created or by uploading XLS or XLSX file. Both options will be detailed
below. To begin click on the “Add Accessions or Upload Accession Info” link.

Accessions |2ad Accessions Or Upload Accession InfojfUpload Pedigree File]

Find Trials in Common Use a list of accessions 1o search for als that comtain them all

n lis
select v Find Trials

Populations [Create Population]

This will open a dialog allowing you to select either “Using Lists” or “Up-
loading a File”.

6.1 Add Accessions Using A List

First we will show how to add accessions “Using Lists”.
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Add Accessions

Using Lists Uploading a File

Choose a List of Accessions to Add: 119acc v

CIUSE

Here you select an accession list which you have previously made. If you
need to create or edit your list you can do so now by clicking “Manage Lists”.
Once you have selected your list you can click “Continue”.

The first dialog which can appear will show the accessions which already exist
in the database.

Found Accessions
The following accessions already exist and cannot be added:
Total number already in the database(7)
Show 10 v entries Search: l—
Search Name - Found in Database
IITA-TMS-IBAD10746 IITA-THS-IBAOL0T 46
IITA-TMS-1BAOLOTSE IITA-TWIS-IBADL0758
IITA-TMS-1BAOLO760 IITA-THIS-IBADL0760
IITA-TMS-IBAD10779 IITA-TWS-IBAD10779
IITA-TMS-1BAOL07ST IITA-TWIS-IBADL0797
IITA-TMS-IBA010816 IITA-TWS-IBAD10816
IITA-TMS-IBA010819 IITA-TWS-IBAD10819
Showing 1t 7 of 7 entries Previous | 1 Next

Click “Continue”. The next dialog which can appear will show accessions
which have very similar matches to the accession names you are adding.
In the example below, there are two accession names that are very similar
to accession names already in the database. ‘TME(0419’ is very similar to
‘TME419’, and actually is probably a mistake that should not be added to
the database.
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Fuzzy Matches

Accessions were found with similar names.

Hame in Your List Existing Name(s) in Database options (") Use Same Option for Al
ITA-TMS-IBAOL0747

ITA-TMS-IBA010746 v Continue saving name in your list v
TMED419

TME413jgi v Continue saving name in your list v

TME415]g

TMEB413_3
TMEB413_6
TMEB413_4
TME 419 (SYNONYM OF : TME413)
TMEB413_1
TMEB413_2
TME419HT

Download Fuzzy Matches | [ ETCReIEURuR Feanuans

To avoid situations in adding a mistaken duplicate accession, the database
gives you options for moving forward with these very similar looking accession
names. You can either “continue saving the name in your list”, “replace
name in your list with selected existing name”, “remove name in your list
and ignore”, or “add name in your list as a synonym to selected existing
name”.

Fuzzy Matches

Accessions were found with similar names.

Name in Your List Existing Name{s) in Database Opiions | Use Same Opiion for All
WTA-TMS-IBAD10747

ITA-TMS-BA0 10746 *| | Continue saving name in your list -
TMED419

TME418jgi v/ | continue saving name in your list vl

Continue saving name in your list
Replace name in your list with selected existing name
Remove name in your list and ignare
Addl name in your list as a synonym to selected existing name

oWNIDET T UZZy WAt e RS Bt Cone

Clicking “Download Fuzzy Matches” will return a tabular result of the “fuzzy”
accession name results shown. Click “Make changes and continue” to move
on.

The final dialog shows the accessions that will be added. Here you need to
assign the species of these accessions. You can optionally group the accessions
into a population and/or add an organization for the accessions.
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Accessions to be Added

Species name for added accessions

Manihot esculenta

Population name for added accessions (optional)
Organization name for added accessions (optional)

The following accessions are new and will be added to the database:
Total number to be added(2)

ITA-TMS-IBA010747
completely_new_accession

Close Add Accessions

Once you click “Add Accessions”, the new accessions will be created in the
database and you will see the following confirmation dialog, which includes
links to the newly created accessions.

Accessions Saved

The following stocks were added!
ITA-TMS-IBADL1OT 47
completely new_accession

Close

6.2 Uploading Accessions and Accession’s
Info From A File

The process to upload accessions is very similar to using a list, but enables
you to add a variety of properties, such as synonyms, to the accessions in
bulk.
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Add Accessions

Using Lists Uploading a

File formatinformaron
Spreadsheet format

Upload File: Choose File |MNo file chosen

Close Continue

Clicking on “Spreadsheet format” will show the following dialog. Here it
shows that the file must be XLS or XLSX format and can contain a number
of header columns as attributes. It is important that you use exactly the
same header column names as listed here. In columns that indicate that
many attribute values can be passed at once using (s), such as synonym(s),
you can pass a comma separated list of values, such as ‘synonym1,synonym?2’.

Upload Accessions Template Information

Accessions may be uploaded in an Excel file (.xls)
(¥lsx format not supported)

Header:
The first row (header) should contain the following
accession_name species_name populalion_name organization_name(s) synonym(s) location_code(s) ploicy_level(s) genome_siucture(s) variety(s) donor(s) donor_insiitute(s) donor_PUI(S)

Required fields:
« accession_name (must be unique)
« species_name (must exist in the database)

Optional fields:

« population_name (a population is a grouping of accessions. if the population already exists in the database, the accession will be added into it, otherwise, the new
popuilation will be created )
organization_names (the name(s) of the organization(s) which use this accession. multiple organizations can be given with comma separation (2.g. NARO,ITA))
synonyms (an accession can be known by many names including local popular names. a synonym name can be used instsad of the accession_name throughout the
database; because of this, synomyms must themselves be unique. multiple synonyms can be given with comma separation (& g
accession_synonym1,accession_synomym001))
location_code(s) (Iocation cade(s) for the accession. many can be uploaded at once in comma separated list)
ploidy_level(s) (a number indicating the ploidy (e.g. 2 for diplaid, 3 for triploid), numeric. many values can be uploaded as comma separated list)
genome_structure(s) (genome structure(s) for accession. many can be uploaded as comma separated list )
variety(s) (variety can be defined as a group of individuals or plants having similar traits that can be reproduced "true to type” from generation to generation. may be
uploaded as comma separated list)

+ doner(s) (the accession_name of the donor accession. may be uploaded as comma separated list.)
+ doner_institute(s) (the institute of the donor accession. may be uploaded as comma separated list.)

+ doner_PUI(s) (the permanent unique identifier of the donor accession. may be uploaded as comma separated list)

« country_of_origin(s) (the country of origin. may be uploaded as comma separated list.)

« state(s) (the state of origin. may be uploaded as comma separated list)

« institute_code(s) (the institute code of origin. may be uploaded as comma separated list)

« institute_name(s) (the institute name of origin. may be uploaded as comma separated list)

« biological_status_of_accession_code(s) (code indicating the state of accession. may be uploaded as comma separated list)

+ notes(s) (free text for notes. may be uploaded as comma separated list.)

« accession number(s) (accession number for accession from germplasm bank. may be uploaded as comma separated list.) -

Close

Once you have selected your XLS or XLSX file for upload, click “Continue”.

The following process is the same way as with lists:
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The first dialog which can appear will show accession names which are already
in the database.

Click “Continue” and the next dialog that can appear will show “fuzzy”
matches for the accession names you are trying to upload. Here you can
choose to prevent adding accession names which look very similar to each
other as wrongly duplicated accessions.

Click “Continue” and the final dialog that will appear will show the informa-
tion to be added into the database. Here it is divided into accession names
that are new and accession names that already exist in the database; however,
for the accession names that already exist it will show additional attributes
that originated from your file that will be added to these accessions.

Accessions to be Added

The following new accessions will be added:
Show |10 v entries Search:

uniguename 4 properties

new_fest_: 1 state:Oyo new_test_ 1 ploidyLevel:2 country0fOrigin Code:Nigeria species:Maninot esculenta
defaultD new_test 1 test test_population locationCode:TH
synonyms:new._test accession_synonymlnew_test accession_synonymz,new_test_accession_synonym3

new_fest_: test_ “test_population defauliDisplayName:new_test_accession02 synonyms:
germplasmilamenew_test_accession02 state:Oyo countryOtoriginCode:Nigeria species:Maninat esculenta

new_test_: new_test_: state:Oyo countiyofOriginCode Nigeria species:Manihot esculenta defaultDisplaylame:new_test_accession03
test_ “test_population synonyms:new_test ion3_synonyml
new_test : synonyms test_population test defaultD| new_test species Maninot esculenta

countryOfOriginCode:Nigeria state:Oyo germplasmiame:new_test_accession04

Showing 1 to 4 of 4 entries Previous T Next

The i i will be

Show |10 v entries Search:

uniquename 4 properties

ITATUS- stock_id:4867 synonyms:ITA-TMS-IBADL0746_synonym, IITA-TWS-IBAD10746_synonym2 species:Manihot esculenta defaultDisplayName:ITA-TMS-IBADL0T46

1BAD10746 germplasmMame:IiTA-TMS-1BAD10746 organizationMame:null populationtiamestest_population
Close Add Accessions

Once you click “Add Accessions”; the new accessions and information will be
created in the database and you will see the following confirmation dialog,
which includes links to the created and updated accessions.



6.3. EMAIL ALERT FOR ACCESSION UPLOAD

IITA-TMS-IBAD10747

The following stocks were added!

completely_new_accession

Accessions Saved

Close

6.3 Email alert for accession upload

o1

When uploading accessions from a file, you have the option to receive email
notifications about the status and results of your upload by clicking the
“Email Alert” checkbox. By default, the system will use the email address

associated with your account, but you have the option to enter a different

email address if you prefer. After submitting, the upload process runs in the
background, allowing you to continue using the interface without interrup-
tions. Once the process completes, you will receive an email with the upload
results, including any warnings or errors that may have occurred during the

upload.

Add Accessions

Using Lists

File format information
Spreasheet format

Upload File:

Email Alert:

Use Fuzzy Search:

Append Synonyms:

Uploading a File

| Browse... | demo_accessions xlsx

Email: |noreply@breedbase.com

=
Note: Use the fuzzy search to match similar names to prevent uploading of duplicate accessions. Fuzzy
searching is much slewer than reqular search. Only a curator can disable the fuzzy search

=

When checked, add synonyms of existing accession entries to the synonyms already stored in the
database. When not checked, remove any existing synonyms of existing accession entries and store
anly the synonyms in the upload file.

Accessions may be uploaded using any of the supported file types: MS Excel (xls or .xlsx), comma-separated file (.csv),
E tab-delimited file (.txt or .tsv), or semicolon-separated file (.s5v).

Optional columns may be left out, if not used in your data.
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6.4 Add Parentage (Pedigree) Information to
Accessions

Pedigree data can be uploaded from your computer by clicking on “Upload
Pedigree File”

I CASSAVABASE  Search  Manage  Analyze  Maps  About [Nl hidap_user | Lists (3
Manage Accessions
O Accessians [Add]
Total accessions: 127130
Search Accessions
© Find Trials in Common Use a list of accessions to search for trials that contain them all
Select accession list:
select + Find Trials

(© Populations Maximize to see population info

IMPORTANT! Please use only tab-delimited text file format (.xls
or .xlsx formats are NOT supported).

You can find detailed information on how to prepare pedigree file by clicking
on “File format information”

The currently supported format has four tab separated columns:
progeny name female parent accession male parent accession type

Type can be biparental, self, backcross, sib, polycross, reselected, or open. In
the case of the open type, the male parent accession field can remain blank.
For all other types, both columns should be filled, even if they contain the
same information as another column (such as self).

Upload Pedigrees

0. File format information
Spreadsheet Format

Upload
Pedigree File:
Choose File  no file selected

Close Submit File
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Template Information

Pedigrees may be uploaded in tab-delimited text file format
(.xls or .xIsx formats are NOT supported)

Header:
The first row (header) should contain the following:

progeny name female parent accession male parent accession type

Required fields:

® progeny name (must exist in the database and can be accession uniquename or
accession synonym)

e female parent accession (must exist in the database)

® type (biparental, open, self)

Optional fields

® male parent accession (can be accession uniquename or accession synonym or
population name).

Notes

® Always specify the type of the cross (biparental, open, or self).
¢ |f the type is open and no potential parents are known, leave the male parent
field empty

Close

6.5 Working with grafts

Grafts are plants that are composed of a rootstock and a scion, which are
genetically different and fused together, usually at the stem level.

To work with grafts, the grafts interface needs to be activated by adding
a configuration parameter in the sgn_local.conf file. The parameter is
show_grafting interface. It should be set to 1 in sgn_ local.conf, the default
is 0 (in sgn.conf).

Grafts to be created need to be specified using an Excel file (xlsx format) with
two columns. The first column should have the header “scion accession” and
should list accession names that will be scions. The second column should
have the header “rootstock accession” and should list accession names that
will be rootstocks.

In the database, the graft accessions will created as single accessions. The
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graft accession will have two relationships, one to the scion accession
(scion__of relationship) andone to the rootstock (rootstock_of relationship).
These relationships are displayed on the pedigree viewer. The graft ac-
cession name is created from the scion accession name and the rootstock
accession name, separated by the graft separator character. By default,
the graft separator character is the plus sign ‘4. The graft separator
character can be changed in the sgn_local.conf file, using the parameter
graft_separator_string. The graft separator string should not occur in any
other accession names that are not grafts.

When the grafting interface is activated, a new button will be shown on the
manage accessions page, called “Upload Grafts”.

Clicking the button brings up the upload grafts dialog.

Select the Excel file containing the grafting information. The system will val-
idate the file, for example, check whether the accessions are in the database,
and if the headers are correct.

The validation result will be presented, and if problems are found, they will
be listed. In addition, if there are problems, the Upload button will be grayed
out and upload will not be possible. Conversely, if there are no problems,
the Upload button will be activated and can be clicked to upload the data.

If the upload completes, a completion message is displayed with a summary
what was uploaded.

Grafted accessions can be used like any other accession, for example, they
can be used on field layouts. If you create a list of graft accessions, use the
list type ‘accessions’.

Note that you shouldn’t create new grafts based on other grafts. The scion
accession and the rootstock accession have to be different, otherwise they
will not be created.

6.6 Bulk renaming of accessions

Accessions can be renamed in bulk using the rename accessions feature. To
rename accessions, prepare a tab delimited file with two columns: the first
column should have the header “old name” and contain the accession names
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that need to be changed. The second column should have the header “new
name” and contain the names that the accessions in column 1 should be
renamed to.

The accession renaming feature is available from the Manage->Accessions
page. Click on the “Rename Accessions” button. The first step is the upload
of the file with a verification step. The verification step checks whether all
the accession names in column 1 exist in the database, and whether all the
accession names given in column 2 do NOT exist in the database. Only if
both conditions are met, will the “rename” button become active, otherwise
an error message is displayed listing the offending accession names.

Optionally, the old name can be automatically added as a synonym to the
renamed accession, using the checkbox on the submit form. This option is
clicked by default. Unclick the checkbox to NOT save any old names as
synonyms.

Note that accession renaming should not be undertaken lightly. This fea-
ture is intended for special use cases, such as where accessions are created
in a nursery with a name that is different from the accession name in the
downstream breeding program.

It can also be used to rename accessions in bulk that have spelling mistakes
and other issues. Please note however, that the tool does not make any
attempt to change the names of associated elements, such a plots, that may
have been constructed using accession names.

Because of the many implications of accession renaming, the feature is limited
to accounts with the curator role.
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Chapter 7

Managing Seed Lots

Seedlots are different from Accessions in that they represent the physical seed
being evaluated in an experiment. Seedlots have things like physical storage
locations and seed quantities, which accessions do not. The seed in seedlots
can be from crosses or can be named accessions. Seedlots from crosses would
represent seed harvested. Click Manage and then Seed Lots to begin.

About Seedlors

Whatare seedlots?
= Seedlots represent physical Ssed in packets
- This sed can be from crosses or for named accessions
- Seedlots can have a specific location, box, weighi(g), and court
- Seedlots can belong o breeding programs and erganizations
How do linventory my seed?
- 1) Make sure your sezdiots are in the darabase. Use "Add New Seedior” to add 2 single seediot or "Uploal Hew Seediots" 1o add many.
- 2) Make sure your seedlors are barcoded. You can print these barcodes from the daabase.
- 3)Use the "Seed Inventery” Ancroid Application to sean seediot bareodes and record weight, Then use "Upload Inventory” to uplead ths info into database. If you prefer you can ereate your own CSV file and upload tha, If you do et
want to use the Seed Inventory Application
« For more info about the “Seed Inventory" Android Application go 1o Seed Inventory.
« Itis also possible to manually enter & transaction by going to the seediot detall page and clicking *Add Hew Transaction”

Sesdlots [Add Mew Seedlor] [Upload New Seedlots] [Upload Inventory]

Search Sesdiots

Show 10 v]enmies

Breeding Program Conens, Secdlot Losation Count  Weight(@) ~ Owners  Delets
test na 1
test na 1
st n 1
st na 1
test na 1 7
st na 1
test na 1 72
test_ac 5,001 test na 1
Showing Lto 10 of 515 entries. Frevious 1| 2 3 4 5 . 52 MNem

seedlots
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7.1 Add New Seedlot(s)

To add a single new seedlot, click on “Add Seedlot”. This will bring up the
following dialog where you enter information about where the seedlot exists,
what accession or cross is contained in it, and how many seeds there are. A
seedlot must contain either an accession or a cross, and not both. A seedlot
must have a weight in grams or a seed count or both of these.

Create Hew Seedlot

Hame:

Breeding Program:

Required

test

Location: Required
Box NHame: Optional
Contents:
Accession name: One Content Fequired
OR
Cross name: One Content Fequired

Amount [number of Amourit OF Weight(g) Required
seedsk
Weight [gF Amount OF Weight(g) Requirecd
Organization: Optional

Timestamp:

Description:

Wed Mar 14 10:44:34 2018

Optional

In the case where you have many seedlots to add to the database, you can
upload an excel XLS or XLSX file instead. Click “Upload Seedlots” to see
the following dialog.
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Upload Seedlots

File format information

Spreadsheet format

Breeding Program:

Location:

Population Name:

Organization Name:

Upload File (.xIs):

NelsonLab

Required

Optional

Optional

Choose File

No file chosen

Submit

7.2 Seedlot Transactions

Seedlots are capable of tracking where seeds came from, such as from crosses,
and to where seeds go, such as to plots in the field. If you navigate to a
seedlot detail page you will see the following.

Contenis

current count

current weight (g)

.

Table

Show [10_¥ |entries

Fansaction &t

Fansaction Date From

Seedlot test_accession2_001

Transactions

Tansaction Num Seeds  Transastion Weight (g)

[Edit Seedlot Details]

[add 1

Search:

Operator Description Options

40088 Mon Sep 15 114400 2017 | test_ 1 [ nmorales m jon. DbPatch 00085 | [Edil
41456 2015040102003 na En ee d fEdin
41458 2015040102003 na En See d [Ediy
42460 2015.000102.0032 na En See 020 feaiy
41162 2018.040102.0032 na En See | fEaiy
41488 2018.040102.0032 na +170 See a fEaiy
1170 2018.0401020032 na e same user | Seed inventory CSV upload [Ediy
42473 2018.0401020432 na +a some user | Seed inventory CSY upload (Edry
42477 2018.0401020432 na +a some user | Seed inventory CSY upload (Edry
41478 2013.0401020432 na +a some user | Seed inventory CSV upload [Ediy
Showing 1to 10 of 10 entries Previous | 1 | Hext

On this page you see and can edit

information

3

regarding a single seedlot,
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such as its name and location. You will also see a table indicating all t he
transactions that a seedlot has been involved in, such as if it was planted
in a plot in the field. Transactions to field plots are created when adding
or uploading a new trial or from a trial’s detail page. Clicking on “Add
New Transaction” let you add a transaction from between this seedlot and
another seedlot. This kind of transaction is useful for representing if you
have distributed seed to different locations.

Add New Seedlot Transaction

Transaction Type: Added to this Seedlot (test_accession2_001)

Taken From Existing Seedlot: test_accessiond._
Only showing seediots with matching content

Transaction Amount (number seeds):

Transaction Weight (g):

Timestamp: Wed Mar 14 10:54:18 2018

Description:

7.3 Seed Inventory

To inventory your seed: 1) Make sure your seedlots are in the database. Use
“Add New Seedlot” to add a single seedlot or “Upload New Seedlots” to
add many. 2) Make sure your seedlots are barcoded. You can print these
barcodes from the database. 3) Use the “Inventory” Android Application to
scan seedlot barcodes and record weight. Then use “Upload Inventory” to
upload this info into database. If you prefer you can create your own CSV
file and upload that, if you do not want to use the Inventory Application.
For more info about the “Inventory” Android Application go to Inventory.

Clicking the “Upload Inventory” button will bring the following dialog:
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Upload Seedlot Inventory

How do | inventory my seed?

+ 1) Make sure your seedlots are in the database. Use "Add New Seedlot" to add a single seedlot or "Upload New
Seedlots” to add marny.

2) Make sure your seedlots are barcoded. You can print these barcodes from the database.

3) Use the "Seed Inventory” Android Application to scan seedlot barcodes and record weight. Then use "Upload
Inventory” to upload this info into database. If you prefer you can create your own CSV file and upload that, if you do
not want to use the Seed Inventory Application

For more info about the "Seed Inventory” Android Application go to Seed Inventory.

It is also possible to manually enter a transaction by going to the seedlot detail page and clicking "Add New
Transaction”

.

.

File format information
Spreadsheetformat

Upload File (.csv): Choose File | Mo file chosen

Subrmit

The CSV file that should contain your inventory should meet these Template
requirements. The Seed Inventory Android Application exports this exact
file.

Upload Template Information

Seedlots may be uploaded in a CSV file (.csv)
(Excel xls and xlsx format not supported)

Header:
The first row (header) should contain the following:
box_id seed_id inventory_date inventory_person weight_gram

Required fields:

box_id (the name of the box that the seedlotis in. also called box_name.)

seed_id (unique identifier for the seedlot. must exist in the database. also called seedlot_name)
inventory_date (a timestamp for when the seedlot was inventoried)

inventory_person (the name of the person doing the inventory. can be any name. also called operator_name)
weight_gram (the weight in grams of the seedlot)

s s s s

Close

7.4 Find Seedlots For a List of Accessions

A convenient tool for searching available seedlots for a list of accessions is
available in the list tool. First open up your list of accessions. For help
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opening a list of accessions please see the List section help. There is a button
called “See Available Seedlots”.

List Contents

ListID 2830

List name: .
test_accessions
-

Type:
‘Validate

accessions v

Fuzzy Search

Find Synonyms

See Availible Seedlots

Add Mew ltems:

Add Item To List

Search:
test_accessionl Femove
test_accession2 Femove

test_accession3 Femove

Showing 1 to 3 of 3 entries

Close

Once you click this, you will see the following table in a dialog. From here
you can create a list of seedlots using the checkboxes and the input at the
bottom.
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Seediots
Accessions Breeding Program Seedlot lame Contents SeedlotLocation Count
A test_accession3_001 test_accession3 NA 71
1A see test_accession3 x1 location 99
test_accession3
1A see test_accession3 x2 48
A seedies04 test_accession3 x2 99
test_accessionl. NRCRI UG120243_0015 test_accessionl NA2 1
A test_accession2_001 test_accession2 NA -138
1A test_accession2 x1 location 0
1A test_accession2 x2 0
test_accession2
A test_accession2 x2 0
I seednxl0 test_accession2 x2 0
ITA seednxll test_accession2 x2 2
Create a New List from Selected Seedlots: Manage Seedlots Close

7.5 Create a seedlot for an Accession or Cross

Complementary to what we saw above for creating seedlots from the “Manage
Seedlots” page, it is possible to create a new seedlot from an accession’s detail
page or from the cross detail page. On the accession detail page, this is visible
in the “Related Stocks” section as seen below. The cross detail page has an
identical section. Notice the link for creating a new seedlot, which streamlines
adding the seedlot.

Related stocks

Related stocks in wials

Seedlots of this Accession [Create New Seedlof]
Show |10 v|entries Search:
SeedlotName 4 Breeding Program Contents Seediot Location Count
2B_001 ITa. 2B (accession) A 17
2B_tests_001 1 2B (accession) Abuia 90
Showing 110 2 of 2 entries Previous 1| Next
Copy Seedlots 10 aList Copy the seedlor names SHOWIng in 1able 1o & new or exisiting list
Pragenies

Groups /members

Related stocks for tissue sample



64 CHAPTER 7. MANAGING SEED LOTS

7.6 Add quality data to a seedlot

Quality information can be added to a seedlot in the quality field. This is
also available as a column in the file upload format. It is recommended to
use a controlled vocabulary, defined by the user, for the quality field. For
example, good quality seed should be labelled “ok”, whereas other quality

0w

descriptors could be “moldy”, “insect damage”, or “low sprouting”, etc.

7.7 Seedlot Maintenance Events

For some crops, such as sugar kelp, a “seedlot” requires routine maintenance
for the successful long-term storage of the seedlot. (For example, a Seedlot
Maintenance Event for sugar kelp would be the routine change of the water
that gametophytes are kept it). Breedbase can now store a record of these
Seedlot Maintenance Events associated directly with existing Seedlots. Main-
tenance Events can be uploaded using a simple Excel template or recorded
directly on the website.

7.7.1 Setup

Each Breedbase instance needs to be configured to support the storage of
Seedlot Maintenance Events since each crop will have their own distinct set
of maintenance events for their seedlots. To check if your Breedbase instance
supports this feature, go to the Manage menu and select the Seed Lots page.
Make sure you are logged in and look for the Seedlot Maintenance button
near the top, next to the Create Seedlot(s) and Upload Inventory but-
tons. If you don’t see this button, contact the developer(s) supporting your
Breedbase instance and ask if they can setup this feature.
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Available Seedlots

About Seedlots

Search Seedlots
Seedlot Name:
Breeding Program:
Contents {Accession [ exact match
Uniquename):
Contents (Cross Unique ID): [ exact match
Location:
Minimum Count:
Minimum Weight (g):

Quality:

Enter search terms and click the "Search” button to view results.

The location of the Seedlot Maintenance button on the Manage > Seed Lots
page

7.7.2 Adding Events

Seedlot Maintenance Events can be added using two methods: 1) Uploading
an Excel template or 2) Recording events directly on the website

Uploading Events with Excel Template

To bulk-upload a file of Seedlot Maintenance Events, first create an Excel
(.xls or .xlsx) file with the following headers:

« seedlot - the name of the Seedlot to associate the event with (must
exactly match an existing Seedlot in the database)

o type - the name of the Seedlot Maintenance Event type (these vary be-
tween Breedbase instances, a list of supported event types is displayed
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on the upload page)

value - the value of the Seedlot Maintenance Event (these may be
different for each event type and vary between Breedbase instances, a
list of supported event values is displayed on the upload page)

notes - optional, additional notes/comments about the event
operator - the username of the Breedbase user that recorded the event
timestamp - the date/time the event was recorded, in ‘YYYY-MM-
DD HH:MM:SS’ format

Once you have an Excel file with the events filled out, follow these steps to
upload the events to the database:

SEERSANE ol

Make sure you are logged in to your Breedbase instance
Go to the Manage > Seed Lots page

Select the Seedlot Maintenance button

Select the Upload Maintenance button

Choose your Excel (.xls or .xlsx) file to upload

Select the Upload button
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Upload Seedlot Maintenance Events

Select an Excel (.xls) file with the Seedlot Maintenance Events to upload
Requirements:

+ The Maintenance Events are associated with Seedlots, so the name of the Seedlot in the file must match an existing Seedlot in
the database. If a Seedlot is not yet in the database, go to the Manage Seedlots page to create it first.
+ The name of the Maintenance Event must be a valid event type. Valid event types include:

Event Type Name Event Type Values

Water Change Successful, Unsuccessful

Blended Successful, Unsuccessful

Container Scraped Successful, Unsuccessful

Light Intensity <10, 20, 30-45, 50-75

Light Color red, white

Container Size 1L, 500 mL, 250 mL, 125 mL, vial
Form Backup vial, Flask, Backup vial sibling
Biomass high, medium, low

Health healthy, not healthy

Color 1,2,3,4,56,7

Stickiness yes, no

Clumping yes, no

Contaminants green, bacteria, other, all, green and bacteria, green and other, bacteria and other, none
Additional Notes Any Value

File format information
Spreadsheet Format

Upload File: Choose File | No file chosen

Close Upload

The Seedlot Maintenance upload dialog, showing the supported event types
and values (for sugar kelp)

Recording Events on Website

To add individual Seedlot Maintenance Events to the database in real time,
as they’re being recorded, use the Record Maintenance page. Follow these
steps to record Seedlot Maintenance Events:

1. Make sure you are logged in to your Breedbase instance
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Go to the Manage > Seed Lots page

Select the Seedlot Maintenance button

Select the Record Maintenance button

Enter the Seedlot Name or scan a barcode that has the Seedlot Name
encoded. Once entered, the box at the top of the page will display basic
information about the Seedlot as well its recently recorded events.
Select or Enter the values of individual events

Optionally, notes button next to each event to add additional
notes/comments about that specific event

Make sure the operator/username and timestamp are correct

Select the Submit button to add the recorded events to the database.
NOTE: any events that remain selected as “Not Recorded” will not be
submitted to the database.
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() Seedlot

. Maintenance Events
Actions

Water Change

Not Recorded SN

Blended

Not Recorded Successful

Container Scraped

Not Recorded [STILEES )

Observations

Light Intensity

Not Recorded <10

Light Color

Not Recorded red

Container Size

Not Recorded 1L

Additional Notes

Record Seedlot Maintenance

TEST_SEEDLOT_1-LOTA

SA18-CB-S1-FG1 (accession)
WHOI
Shelf 1/ Tray 1
Event Value Notes

Water Change Successful additienal notes

Container Size 1L

Unsuccessful

Unsuccessful

Unsuccessful

20 30-45 50-75

white

500mL | 250 mL 125 mL vial

Any additional notes, usually concerning culture termination or partial use for an experiment

() Username/Timestamp

‘Operator:

Timestamp:

dwaring87

2021-08-18 14:29:49

B Barcode

Timestamp
2021-07-22 13:04:24

2021-07-22 13:04:24

69
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The Seedlot Maintenance record page, as configured for sugar kelp

7.7.3 Displaying Events

Recently recorded Seedlot Maintenance Events are displayed in a table from
the main Seedlot Maintenance page, as well as the detail page for individual
Seedlots.

Seedlot Maintenance
About Seedlot Maintenance

Seedlot Maintenance Tools

Seedlot Maintenance Events Record Maintenace Upload Maintenance

Filter Events Filter maintenance events based on date, type, and/or value

Bxcel | GsV Semcni[ ]

Seedlot EventID  Event Date v Event Type Value Notes Operator ~ Options

TEST_SEEDLOT_1-LOTA 381860 Thu Jul 22 13:04:24 2021 Water Change Suceessful additional notes dwaring87 [Remove]
TEST_SEEDLOT_1-LOTA 381866 Thu Jul 22 13:04:24 2021 Color 3 dwaring87 [Remove]
TEST_SEEDLOT_1-LOTA 381865 Thu Jul 22 13:04:24 2021 Biomass medium dwaring87 [Remove]
TEST_SEEDLOT_1-LOTA 381864 Thu Jul 22 13:04:24 2021 Container Size 1L dwaring87 [Remove]
TEST_SEEDLOT_1-LOTA 381863 Thu Jul 22 13:04:24 2021 Light Color red dwaring87 [Remove]
TEST_SEEDLOT_1-LOTA 381862 Thu Jul 22 13:04:24 2021 Light Intensity <10 dwaring87 [Remove]
TEST_SEEDLOT_1-LOTA 381861 Thu Jul 22 13:04:24 2021 Blended Unsuccessful dwaring87 [Remove]
TEST_SEEDLOT_1-LOTA 381819 FriJul 9 13:22:24 2021 Clumping yes dwaring87 [Remove]
TEST_SEEDLOT_1-LOTA 381818 FriJul 9 13:21:46 2021 Blended Successful dwaring87 [Remove]
TEST_SEEDLOT 2 381816 FriJul 9 13:19:08 2021 located_in Successful dwaring87 [Remove]
TEST_SEEDLOT_2 381807 Fri Jul 9 13:18:05 2021 Light Intensity 50-75 dwaring87 [Remove]
TEST_SEEDLOT_2 381804 Fri Jul 9 13:18:05 2021 Water Change Suceessful dwaring87 [Remove]
TEST_SEEDLOT_2 381805 Fri Jul 9 13:18:05 2021 Blended Successful dwaring87 [Remove]
TEST_SEEDLOT_2 381806 Fri Jul 9 13:18:05 2021 Container Scraped Suceessful dwaring87 [Remove]
TEST_SEEDLOT_2 381808 Fri Jul 9 13:18:05 2021 Light Color red dwaring87 [Remove]
TEST_SEEDLOT_2 381809 Fri Jul 9 13:18:05 2021 Container Size 1L dwaring87 [Remove]

Unfiltered table of recent Seedlot Maintenance events

The events displayed in these tables are sorted by timestamp, with the most
recently recorded events displayed first. The displayed events can be filtered
using any number of supported filter criteria, such as: - seedlot names (as
entered on the page or using an existing seedlot list), - dates (on, on or before,
before, on or after, and/or after the entered dates) - event types - event type
values - operator/username

Select the properties of the filter(s) you want to apply, then select the Add
button next to the button to add the filter to the list of applied filters. Once
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you're done adding filters, select the Filter button to search the database
for the filtered events.

Seedlot Maintenance
About Seedlot Maintenance

Seedlot Maintenance Tools
Seedlot Maintenance Events Upload Maintenance
Filter Events Filter maintenance events based on date, type, and/or value

Add one or more filters to apply to the table of displayed maintenance events. To add a filter, enter the properties for a filter type and click the add button to add
the filter to the list. Once you're done adding filters, click the Filter button to display the results.

Seedlot(s): Enter the name(s) of the Seedlot(s) - one per line m

TEST_SEEDLOT_2

OR
Select a List of Seedlots m
select v
Date: mm/dd/yyyy B on v m
Type: Health v healthy m
not healthy
Operator: dwaring87 m
Applied Filters:
Property Comparison Value Remove

name Includes TEST_SEEDLOT_2 [ x ]

Water Change Includes Any Value [ x |

Health includes Any Value [ x

e —

Seedlot Event ID Event Date v Event Type Value Notes Operator Options
TEST_SEEDLOT_2 381804 Fri Jul 9 13:18:05 2021 Water Change Successful dwaring87 [Remove]
TEST_SEEDLOT_2 381811 Fri Jul 9 13:18:05 2021 Health healthy dwaring87 [Remove]
TEST_SEEDLOT_2 381789 FriJul 9 13:15:11 2021 Water Change Successful dwaring87 [Remove]
EVENTS:1-3/3
PAGE: 1/1 € Prev | Next »

A filtered table of Seedlot Maintenance events
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The filtered events can be downloaded directly from the table using the Excel
or CSV buttons at the top of the table. Or Seedlot Maintenance Events can
be bulk-downloaded (this includes all events for a Seedlot) using a list of
Seedlots from the main downloads page (see below).

7.7.4 Downloading Events
To bulk-download all events for a specific subset of Seedlots:

1. Create a list containing the Seelots you are interested in.

2. Go to the Download Using Lists page (Manage > Download)
3. Find the Download Seedlot Maintenance Events section

. Select your list of Seedlots

5. Select the Download button to generate the download file

=~

The downloaded file will follow the same format as the upload template and
will contain all recorded Seedlot Maintenance Events for each Seedlot in the
list.

7.8 Deleting Seedlots

Seedlots can be deleted on the Manage Seedlots page (/breeders/seedlots) by
search the seedlot and then clicking the X to delete one seedlot at a time.
To delete a seedlot, the logged in user needs the required delete privileges
on the seedlot. The seedlot also should not have any transactions associated
with it (except for the initial transaction).

To delete seedlots in bulk, generate a list of type seedlot, for example, using
the wizard. Open the section “Delete seedlots using a list” on the Manage
Seedlots page and select the list. Seedlot deletion using a list is only available
to user with curator status.
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Managing Populations

Populations are modeled as groups of accessions. This grouping can be use-
ful in downstream analyses. To manage these populations go to Manage
Accessions and scroll tp the bottom.

Accessions [Add Accessions Or Upload Accession Info] [Uplead Pedigree File]
Total accessions: 137103

Find Trials in Common Use a fist of accessions fo search for trials that contain them ail

Select accession list:

select v ELERLET

Populations [Create Population]

To add a new population click “Create Population”. The following dialog
will appear where you choose a list of accessions and give a name to the new
population. Please note it is also possible to create a population when you
are uploading new accessions into the database.

73
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Create A Population

Population Name:

Choose aList of 119acc
Accessions to Add:

Close Submit

Click on the plus (4) button next to Populations to see all the available pop-
ulations. Click on a population name to see the accessions in the population.

Populations

new_test_population

NARITA

[Go To Population Page]

[Go To Population Page]

[Create Population]

[Add Accessions To Population]
[Delste Population]

[Add Accessions To Population]
[Delete Population]

From here you can delete accessions from a population as well as add new

accessions to the population.

new_test_population

Show 10 v |entries

[Go To Population Page]

[Add Accessions To Population]
[Delete Population]

Search:

Accession Hame 4 Descripion Synonyms Remove From Population
0378 X
037D X
037F X
038F X
0398 X
033D X
039F X
0408 X
040D X
0418 X
Showing 1 to 10 of 119 entries Previous | 1 2 3 4 5 .. 12  HNext

new _test_population

119acc
<

add to new list
Rl acdto list
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Managing Crosses

Information for crosses can be managed using the “Crosses” option in the
Manage menu.

“2' CASSAVABASE  Search  Manage  Analyze  Maps  About [Ql Gregor_Mendel [

Breeding Programs o
-

Locations oM
Accessions Search accessions and trials
Make crossings

Fieldbook App & uploading

teld Trials
Genotyping Trials Cassava Trait Ontology

| Field Book App
Phenotyping
Barcodes
Download
Calendar

Search g trials

9.1 Crossing Experiment

Different crosses in the same trial /nursery/project are grouped via “crossing
experiment”. Crossing experiments are organized based on their breeding
programs. To find a crossing experiment, you can either type the crossing
experiment name in the “Search” box, or look for the crossing experiment
directly in its breeding program by clicking on the “+” icon. In each breed-
ing program, crossing experiments can be placed directly in the breeding
program, or organized in folders. The “Folders” section allows you to place
crossing experiments in folders, move a crossing experiment in a folder to
another folder, or rearrange your folders within a breeding program.

5
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Crosses

Information

search

programs (%)
programs (%)

Folders

Create new folder

Move crossing trial to folder

Move folder

Crosses

Information

Search

Douhie click

crossing wial{ % ) or folder (&)

to view detail page.

Breeding programs (22 )

CHAPTER 9. MANAGING CROSSES

Manage Crosses

[Add Crossing Trial] [Add Cross] [Upload Crosses] [Add Cross Wishlist]
Breeding Programs — Folders — Crossing Trials Pefresh

el L)
% NRCR
o NaCRR!

Manage Crosses

[Add Crossing Trial]  [Add Cross] [Upload Crosses] [Add Cross Wishlist]
Breeding Programs — Folders — Crossing Trials Refresh

[} = T
= @ 2017
&% |ITA_crossingtrial_2017
% yam_crossingtrial _2017
== NRCRI
[=) == NaCRRI

& crossing_nursery_ 2018

9.1.1 Add New Crossing Experiment

To add a new crossing experiment, click on “Add Crossing Experiment” link.

Crosses

Information

Search

Required Information:

Manage Crosses

id Crossing Trial]] [Add Cross] [Upload Crosses]| [Add Cross Wishlist]

Breeding Programs — Folders — Crossing Trials Refresh

= (|TA
= NRCRI
s NaCRRI

e “Crossing Experiment Name”: enter a name for the crossing experi-
ment. The crossing experiment name must not already exist in the database.
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» “Breeding program”: select a breeding program that is available in the
database. New breeding programs can be added on the “Breeding program”
page, accessible from the “Manage” menu. Breeding Program Page

« “Location”: select a location for the crossing experiment. New locations
can be entered on the “Locations” page, accessible from the “Manage”
menu. Location Page

e “Year”: select a year.
» “Description”: enter a description for the crossing experiment.

After filling in the information, click “Submit” to generate the crossing
experiment.

Crossing
Trial
Name:

IITA_crossing_trial_2017

Breeding IITA v
Program:

Location: Ibadan v
Year:

2017 v

Description: = To improve disease resistance

9.2 Cross

9.2.1 Add New Crosses
Add a cross by using the “Add New Cross” dialog

To add a single new cross, click on “Add Cross” link.
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Manage Crosses
—) Crosses [Add Crossing Trial] [[Add Cross]) [Upload Crosses| [Add Cross Wishlist]

Breeding Programs —Folders — Crossing Trials |~ Refresh

Information
£
Search & I
tk & 2017
Search
& WTA_crossingtrial_2017
& wyam_aossingtrial_2017
Double click == NRCRI
crossing trial ( ¥ ) or folder (&) & [aCRRI

to view detail page.
Pt L % crossing_nursery_2018
Breeding programs (22 )

Enter cross information in the popup dialog.

Add New Cross

Cross type information
Descriptions of cross types

Required:
Crossing Trial: IITA_crossingtrial_2017 v
Location: Ibadan N
Cross Name: UG120001xUG120002
Cross Type: biparental M
Female Parent: UG120001
Male Parent: UG120002
Optional:
Field Trial:
Female Plot: Choose trial first v
Male Plot: Choose trial first v

Required Information:

« “Crossing experiment”: select a crossing experiment available in the
database.

e “Location”: select a location available in the database.
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e “Cross name”: enter a name for the cross. The cross name must not
already exist in the database.

» “Cross type”: the options for cross types are: biparental, self, open polli-
nated, bulk, bulk selfed, bulk and open pollinated, double haploid, polycross,
reciprocal and multicross.

Create New Crosses

Crossing Trial: Select Crossing Trial v
Location: Cornell Biotech T
Cross Name:

l Cross Type:l | Select a cross type v ‘

Select a cross type

hiparental
. self
Optional: open pollinated
bulk
Field Trial: bulk selfed
bulk and open pollinated
Female Plot: szr;‘zlrids:aplmd
reciprocal
Male Plot: mulficross

e The “Female Parent” and “Male Parent” field are auto-complete fields
for accessions that are already in the database. The parents specified will be
entered in the pedigree of the new accessions generated by this cross.

Optional Information:

» “Female Plot and/or Male Plot”: In addition to the accession names,
specific plots used in the cross can also be added to the database. To retrieve
plot names associated with each female/male accession, enter your trial name,
then click “Search Plots”. Plot names of each parental accession in that
field trial will be shown in the drop-down list, you can then select the plot
used in the cross.

Optional:
Field Trial: Kasese solgs trial
Female Plot: KASESE_TP2013 842 M

Male Plot: KASESE_TP2013_1591 v



80 CHAPTER 9. MANAGING CROSSES

Additional crossing experimental information such as pollination date, num-
ber of flowers, number of fruits, number of seeds can be specified during
adding new cross. Alternatively, this information can be updated or edited
directly on the “Cross Details” page.

If you know the number of accessions that are generated from the cross,
they can be instantiated immediately in the database by clicking the “Add
accessions for progeny” checkbox and specifying the number.

Specify Pollination Date:
Specify Number of Flowers:
Specify Number of Fruis:
Specify Number of Seeds:

Add New Accessions for
Progeny:

Click “Submit” to generate the cross.

Upload New Crosses

To upload new crosses from an Excel file (.xIs or .xlsx), click on “Upload
Crosses” link.

Crosses [Add Crossing Trial] [Add Cross] | [Upload Crosses || [Add Cross Wishlist]

Information Breeding Programs — Folders —Crossing Trials ~ Refresh

= I’
s NRCRI
£ NaCRRI

Select a crossing experiment and a location available in the database from
drop-down lists and choose a file that you want to upload, then click “Upload
File”.
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Upload Crosses

File Format Information
Spreadsheet Format

Crossing Trial: IITA_crossingtrial_2017 .
Location: Ibadan .
Upload File: Choose File | Mo file chosen

Close Upload File

Please check spreadsheet format carefully. The file must be an Excel file (.xls
or .xlsx).

Template Information

Crosses may be uploaded in an Excel file (.xls)
(.xIsx format not supported)

Header:
The first row (header) must contain the following:
cross_name  cross_type female_parent male_parent Tag Pollination  Number — Number  Fruit Mumber = Seed Number  Number of
Number — Date of of Harvest of Harvest of Seeds
Flowers — Fruits Date Seeds Date Seeds Germinated
Sown

Required columns:
® cross_name (must not conflict with an existing cross name)
® cross_type (must be ane of the following: biparental, self, open, bulk, bulk_self, bulk_open, or doubled_haploid)
¢ female_parent (accession names must exist in the database)
+ male_parent (required in the header, but value may be left blank for most cross types. Must be specified for biparental and bulk crosses.
When specified, accession names must exist in the database)

Optional columns (dates must be in the format YYYY/MM/DD):
® Tag Number
® Pollination Date
® Number of Flowers
© Number of Fruits
® Fruit Harvest Date
® Number of Seeds
® Seed Harvest Date
® Number of Seeds Sown
® Number of Seeds Germinated

Close

9.2.2 Update Crosses by Uploading

To upload progenies and/or experimental info of crosses already in the
database, go to “Manage-Upload” page.
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In the “Crosses” section, there are links for uploading progenies and exper-
imental info.

Crosses
Plan Add Manage Search
Create Cross Wishlist Upload Many New Crosses Go To Manage Crosses Page Go To Search Crosses

Add A Cross

[Umuad Progenies of Existing Crosses ]

Unload Experimental Info of Existing Crosses

Please check spreadsheet format in each link carefully. The file must be an
Excel file (.xlIs or .xlsx).

Template Information

Progenies of existing crosses may be uploaded in an Excel file (xIs)
(xlsx format not supported)

Header:
The first row (header) must contain the following:

Cross_name progeny_name

Required columns:

-cross_name (must exist in the database)

-progeny_name (must not already exist in the database, must have only one progeny for each row, you can add many progenies by
adding more rows)

Close

Template Information

Experimental Info of existing crosses may be uploaded in an Excel file (.xIs)
(xlsx format not supported)

Header:
The first row (header) must contain the following:

Cross_name Atleast one column of experimental info listed below

Required columns:

-cross_name (must exist in the database, must not have duplicate cross name in the upload file)

-At least one of the following columns: (all of the experimental info of & cross must be in a single row)
Tag Number

Follination Date

Number of Bags

Number of Flowers

Number of Fruits

Number of Seeds

Close

Note: crossing experimental information is customized based on the need for
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each crop. As a result, column headers for experimental info in your database
may be different from the information shown in this manual.

9.3 Cross Wishlist

An Android ODK application is being developed to record cross information
on a mobile device in the field. To link this mobile application with the
database, the Cross Wishlist can be used to create a plan for which crosses
to perform.

This tool is available on the Manage Cross page. It is currently only avail-
able on certain databases, so when you click this link you may see an alert
mentioning that the cross wishlist is not available on your database.

Breeding Programs -- Folders -- Crosses  Refrash

A

"
L BN BN AN
CuEog=E=DPoaz ==

9.3.1 Create a Cross Wishlist
Step 1. Select the accessions to be crossed in your trial

There are two interfaces for this step, either “Not Using Lists” or “Using
Lists”. Depending on if you already have a list of female and male accessions
to use, you can decide on which interface to use. The end result of using
either interface is the same.
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Create Cross Wishlist

Using Lists Not Using Lists

Trial Name(s): Please select a trial v

Female Accession Name(s): First Select A Trial

Available Cross Wishlist(s) for ODK Use Next Close

We will start by showing “Not Using Lists”. First select the trial in which
the crosses are to be performed. This will populate a select box with all
the accessions used in that trial. From here, one or many accessions can be
selected as the female accession.

Create Cross Wishlist

Using Lists Not Using Lists

Trial Name(s): 05uyt20interiB v

Female Accession Name(s): IITA-TMS-IBA000203
ITA-TMS-IBA000210
IITA-TMS-IBA000211
ITA-TMS-IBA000214
IITA-TMS-IBA000222
IITA-TMS-IBA000252
IITA-TMS-IBA30572

Available Cross Wishlist(s) for ODK Use Next Close

Once the female accessions are selected, a table is populated. Each row in
this table begins with the female accession that was selected, followed by a
select box with all the accessions used in the trial. From here, one or many
accessions can be selected as the male to use in the cross.
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Create Cross Wishlist

Using Lists Mot Using Lists

Trial Name(s): 05uyt20interiB v

Female i IITA-TMS-IB, 0203
IITA-TMS-IBA000210
IITA-TMS-IBADODZ21L

ITA-TMS-IBAD
IITA-TMS-IBA30572 -

Female Parent ‘Select Male Parent Priority ( 1: highest, 10 : lowest )

ITA-TMS-IBA000210 ITA-TMS-IBA00D203 a  Select Male(s)

ITA-TMS-IBADD0210
ITA-TMS-IBADD0211
IITA-TMS-IBADD0214
ITA-TMS-IBADD0222
ITA-TMS-IBADD0252
ITA-TMS-IBA30572

ITA-TMS-IBA0002 14 ITA-TWS-IBA000203 & Select Male(s)

ITA-TMS-IBADD0210
ITA-TMS-IBADD0211
IITA-TMS-IBADD0214
ITA-TMS-IBADD0222
ITA-TMS-IBADD0252

ITA-TMS-IBA0D0222 ITA-TWVS-IBA000203 & Select Male(s)

ITA-TMS-IBADD0210
IITA-TMS-IBADD0211
ITA-TMS-IBADD0214
ITA-TMS-IBADD0222 v

Available Cross Wishlist(s) for ODK Use Close

Once the male accessions are selected to cross with each female accession, a
table indicating priorities appears. Priority is meant to indicate an order in
which to attempt the cross; first the highest priority male will be considered,
but if this cross is not possible then subsequent males will be considered.
An equal priority can be given and this will not indicate a specific order to
follow.
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Create Cross Wishlist

Using Lists

Trial Name(s): 05uyt20interlB

Female Accession Name(s):

ITA-TMS-IBADD0252
IITA-TMS-IBA30572

Female Parent Select Male Parent

ITA-TMS-BAOD0Z10 IITA-TMS-IBA000203

IITA-TMS-IBAD0D0210
IITA-TMS-IBA0D0D0214
IITA-TMS-IBAD00222
IITA-TMS-IBADDD252

IITA-TMS-IBA30572

ITA-TMS-BA000214 IITA-TMS-IBA000203

IITA-TMS-IBA000210
IITA-TMS-IBA0D00211
IITA-TMS-IBA000214
IITA-TMS-IBA000222
IITA-TMS-IBA000252
IITA- TMS-IBA30572

Mot Using Lists

Priority ( 1: highest, 10 : lowest )

Wale Parent Priority
ITA-TMS-IBAD00203 N
ITA-TMS-IBAO00211 5
ITA-TMS-IBAD00252 5
Wale Parent Priority
ITA-TMS-BAD00203 N
ITA-TMS-IBA0002 10 N

Close

Available Cross Wishlist(s) for ODK Use

Alternatively, we could have used the “Using List” interface instead. Here
we select the trial in which the crosses will be performed and we provide a
list of accessions to consider for the females and the males to be crossed.
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Create Cross Wishlist

Using Lists Hot Using Lists
Trial Name(s): 05uyt20interlB
Female Accession List: acc_test
Male Accession List: acc_test

Set Cross Priorities: 1 is highest and 10 is lowest
Female Accessions Are in First Column and Male Accessions Are in Header

Female

........ WTA-TMS ITA-TMS: WTA-TMS: 79 WTA-TMS. WTA-TMS ITA-TMS

IITA-TMS-
IBAD10746

IITA-TMS-
IBA010758

IITA-TMS-
|1BAD10760

IITA-TMS-
1BAD10779

IITA-THS-
IBAD10797

Available Cross Wishlist(s) for ODK Use

Close

Step 2. Select the female plots to be considered in the crosses

After selecting your lists, the table below is populated. The first column
has all the female accessions specified and the header row has all the male
accessions specified. The males to consider crossing with each female are

indicated with priority.



88 CHAPTER 9. MANAGING CROSSES

Create Cross Wishlist
Female Accession List: acc_fest o

Male Accession List: acc_test

Set Cross Priorities: 1is highest and 10 is lowest

Female Accessions Are in First Column and Male Accessions Are in Header

Female

NITA-TMS-BA010779 ITA-TMS. ITA-TMS. TA-TMS:

IITA-TMS
IBAOLO746

ITATHS
1BADL0758 J ! 2

IITA-TMS
IBADLO760

IITA-TMS-
1BA0L0778 ! ! !

IITA-TMS,
IBAD10O7ST

ITA-TMS.
IBAD10816

ITA-TMS.
IBADL0819

o -

After female and male accessions are selected to cross, either by the “Nor
Using List” or “Using List” interface, click Next. The next dialog will allow
selection of specific female plots to use for the cross. Sections for each fe-
male accession selected will appear with the field layout displayed. Selecting
all plots in which the female is present indicates that the cross should be
performed on all plots where that female accession is present.
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Select Plots for Cross Wishlist

Female Plots are in [T

Select Female Plots For Each Desired Cross Below:

I Female: IITA-TMS-IBAOODZlOIMaIeS: NITA-TMS-IBA000203,IITA-TMS-IBA000252,IITA-TMS-IBA000211

Select All Female Plots (4

Block  IITA-TMS IITA-TMS: IITA-TMS: IITA-TMS: IITA-TMS: IITA-TMS: ITATMS-  ITATMS-  ITA-TMS- ITATMS-  ITA-TMS- IMA-TMS-  ITATMS- AT
IBADOD211  IBA6I0325 IBA920326 IBAD00D214  IBAQ4I0099 IBAGS7124 IBAG77032  IBAGGI009S IBAG4I0036  IBA9SI1081 IBA9102324 |IBAO0D0222  IBAGTIO3S3  IBAOC

Block  |[TA-TMS IITA-TMS: IITA-TMS: IITA-TMS: IITA-TMS: IITA-TMS: ITATMS-  ITATMS-  ITA-TMS- TMEBL ITA-TS- IMA-TMS-  ITATMS-  ITA-T

IBAQ7I0358 |BAO20326  |BAQOGI0099 |BA000252  IBAOO02L1  |BA977032 |BAG4I0093 |BA9EI0312 IBA30572 1BA000203 IBADOOZ14  |BAGST124  |BAOE
Block  |ITA-TMS IITA-TMS IITA-TMS IITA-TMS IITA-TMS IITA-TMS IITA-TMS- TMEBL ITA-TMS- ITA-TMS- ITA-TMS- IITA-TMS- IITA-TMS- ITA-T
3 1BA000203 [NEEUGIEIE (BA000214  IBA94I0036 |BASBILOBL |BADDD21L  IBADD0252 IBAG102324 IBA94I0099 IBADD0222  IBASTIO3S3 IBA30S72  IBAOE
Block (TA-TMS.  ITA-TMS-  ITATMS.  ITA-TMS.  WOCSITEEEM (TA-TMS.  ITATMS-  ITATMS-  ITA-TMS- ITATMS-  ITA-THS- IMA-TMS-  TMEBL AT
a IBAGGI009Y  1BADD0252  IBA96ID325 1BA997124 [MELUNIWEANN BA920326 [BADD0222  IBAG4ID099  IBA9BI10BL  IBAODD214  IBA9102324 IBASTT032 IBAOL

IFemaIe: IITA-TMS-IBAODDZl4IMaIeS: NTA-TMS-IBA000203,ITA-TMS-IBA000210

Select All Female Plots

Block  [ITA-TMS IITA-TMS IITA-TMS (ITA-TMS IITA-TMS IITA-TMS IITA-TMS- IITA-TMS- IITA-TMS- ITA-TMS- ITA-TMS- ITA-TMS- ITA-TMS- ITA-T ~
»

Push Cross Wishlist for ODK Use Close

Step 3. Transfer the cross wishlist to your mobile crossing appli-
cation

Clicking “Push Cross Wishlst for ODK Use” will send the cross wishlist plan
to the ONA server for use by the mobile ODK application. Crosses can
then be performed and recorded in the field using the mobile application.
Afterwards, the crosses are sent back to our database and stored.

9.4 Crossing Experiment Detail Page

Information for crosses in the same crossing experiment is compiled in the
crossing experiment detail page.
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Crossing Trial Name

Breeding Program
Location

Year

Trial Type
Planting Date
Harvest Date

Description

Folder

2017

CHAPTER 9. MANAGING CROSSES

Details for ITA_crossingtrial_2017

IITA_crossingtrial 2017
1A

Ibadan

2018

crossing_trial

[Mo Planting Date]

[Mo Harvest Date]

To improve disease resistance

[Mew Folder] | [Change]

Show |10 v entries Search: -
Cross Name & Female Parent Male Parent Cross Type Female Plot Male Plot
UG120030xUG120031 UG120030 UG120031 biparental KASESE_TP2013 1627 KASESE_TP2013_909
0] 32 uG120032 hiparental
UG120030xUG120033 UG120030 UG120033 biparental

Showing 1 to 3 of 3 entries
4

Previous 1 Mext
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Crossing Experimental Info
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Show |10  |entries Search:
Tag Pollinaton Number of Number of Humber of Number of
Cross Hame Number Date Bags Flowers Fruits Seeds
UG120030xUG120031 1627 2017/02421 4 30 25 40
UG120030xUG120032 367 2018/02/02 5 48 30 50
UG120030xUG120033 2018/02/02 40
Showing 1 to 3 of 3 entries Frevious 1 MNext
Show |10 v  entries Search:
Cross Hame - Humber of Progenies
uG12 UG120031 10
uGl2 G112 2 ]
UG120030xUG120033 0
Showing 1 to 3 of 3 entries Frevious i Next

Each cross name, female parent, male parent, female plot and male plot has
a link to its own detail page, which contains information specific to each one.
Note: crossing experimental information is customized based on the need for
each crop. As a result, the details of the information in your database may
be different from the information shown in this manual.

9.5 Cross Detail Page

Information of each cross can also be viewed in its detail page.
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Detail for cross 'UG120030xUG120031"

[Edif]
Organism Solanum lycopersicum
Stock type Cross
Stock name UG120030xUG120031
Uniguename UG120030xUG120031
Description

Cross Type & Female Accession Male Accession Female Plot Male Plot

biparental UG120030 UG120031 KASESE_TP2013_1627 KASESE_TP2013_909

[Edif]

Tag Humber * Pollination Date Number of Bags Number of Flowers Humber of Fruits Number of Seeds

1627 2017/02/21 4 30 25 40
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Seedlots of this Cross

Show 10 v entries
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[Create New Seedlof]

Search:

SeedlotName - Breeding Program Contents SeedlotLocation Count
UG120030xUG120031_2018 ITA UG120030xUG120031 (cross) Ibadan 50
Previous i Next

Showing 1 to 1 of 1 entries

Copy Seedlots 10 aList

UG120030xUG120031FP001
UG120030xUG120031FP002
UG120030xUG120031FP003
UG120030xUG120031P004
UG120030xUG120031P005
UG120030xUG120031P006
UG120030xUG120031P007
UG120030xUG120031P008
UG120030xUG120031P003
UG120030xUG120031P010

Select All
Items: 10
Mew list

accessions_for_solgs_tests

Copy the seedlot names showing in table 1© & new or exisiting list

[add progeny]

add to new list
Al add o list

This page allows you to update or edit crossing experimental information and
add progenies related to that cross. Note: crossing experimental information
is customized based on the need for each crop. As a result, the details of the
information in your database may be different from the information shown

in this manual.

Edit Cross Information

L

Tag Mumber v

Save

WARNING! Changing the parameters can have unpredicatable results
in downstream analyses if they are inconsistent with other data.

Done
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UG120030xUG120031Pg | Add more progeny D|
UG120030:UGI20031P0 |
UG120030xUG 120031P0 ERTHHE L
UG120030xUG120031P0  Start number/1
UG120030xU3120031P0
UG120030xU3120031P0
UG120030xU5120031P0
UG120030xU5120031P0
UG120030xU5120031P0
UG120030xU5120031P0

How many?

SelectAll

Items: 10

accessions_for_solgs_tests




Chapter 10

Managing Field Trials

To view trial details on the database, click on the “Field Trials” link under

the “manage” menu on the toolbar.

[oWll Gregor Mendel LislsE‘ 3

ﬁ CASSAVABASE  Search  Manage  Analyze  Maps  About

Breeding Programs
Locations "7
Accessions

Mucsedesand Crosses !
®
Search “Eensiyping Trials fials
| Field Book App

Phenotyping

Barcodes
Download

S >
Search accessions and trials
Make crossings
Fieldbook App & uploading
Cassava Trait Ontology

Clicking on the “Field Trials” link will bring you to the “Manage Trials” page.
On this page, trials are organized according to their breeding programs. To
access trial details, click on the + icon next to your breeding program.

[eW Gregor_Mendel | ListsE [cd

ﬁ CASSAVABASE  Search  Manage  Analyze  Maps  About

Manage Trials
[Upload Trial] [Add Trial] [Add Multi-location Trial]

©) Trials
Information Breeding Programs -- Folders -- Trials = eTesh
-
Search = ITA
S & NRCRI
Search
) % NaCRRI

) %= ARITanzania

Download Trial Phenotypes % NaCRRIGermplasm Colection
Select multiple trials by holding 'Ctrl". ) 2= CIAT
)= ARl

Download Phenotypes = Rayong

Trials can be placed directly in their breeding program. Alternatively, they
can be organized by using folders within each breeding program. Clicking on
trial name will take you directly to the trial details page.

95
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[} = NaCRRI

() &= ARITanzania
Download Trial Phenotypes 4 ARAL
Select multiple trials by holding 'Ctrl". /@ ARALL
SR 2 NCAR

% NaCRRI Germplasm Collection

() = caT
Double click [} == cARI

trial (4 ) or folder () % Rayong
to view detail page.

&= KU
Breeding programs (%2 ) s (SR
[} %= 5cP
Folders (- SCP_Kenya
() 7 5CP_Mozambique

Create new folder

&

7 5CP_Tanzania

o

Move trial to folder ) @ 5CP_Uganda

@ 5CP_GxE_Kaberamaido_2015A
Move folder @ 5CP_GxE_Nebbi_2015A
/@ 5CP_GxE_Rakai_2015A

/4 5CP_Namulonge_2015

= GN

10.1 Trial Detail Page

Trial detail page displays important information about individual trial includ-
ing breeding program, location, year, description of the trial, design, and any
files associated with that trial.

Trial detall for 2018My Triall

Tiia dewails EaTialDstals

TralName. 2wisTra
Breeding Program st

TrialLocaton Comel Bictech

T Type

Fild Design

Phenotyping

Navigator

Data Agreement

Delet wial data

The “Navigator” section on the trial detail page allows easy access to all
aspects of your trial. This section contains subsections for printing labels
for your plots or plants, recording phenotypes, viewing your trial layout or
design, viewing phenotypes for this trial, or conducting analyses.
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Wether at Trial Lacation

The “transplanting date” field feature will only be shown if it has a
value. To add a transplanting date after creating a trial, change the
show__transplanting date parameter from 0 to 1 in the SGN config file. As
a result, you will be able to add a date under the transplanting date field by
clicking the “Edit Trial Details” on the trial detail page.
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Trial Name:

Breeding Program:

Location:

Year:

Trial Type:

Planting Date:

Transplanting Date:

Harvest Date:

Description:

Field Size (ha):

Plot Width (m):

Plot Length (m):

Trial Will Be Genotyped:

Trial Will Be Crossed:

# Indicates pending change

CHAPTER 10.

Edit Trial Details

199934HBEPR_cara

demo v

test_location v

1999 v

Preliminary Yield Trial v

Clear  06/04/1999

MANAGING FIELD TRIALS

Clear L

Clear < [our v [202a

we Th Fr
EPR 30 3 4 s

10 12
17 18 19
24 25 26

311 2

10.2 Adding Trials

[USI Save Changes

Only users with the account status of “submitter” may create trials. To learn
how to change your account status from “user” to “submitter” visit the 1.2

page.

10.2.1 Prerequisites

« To add a trial, all of your accessions should already exist in the database
before you begin to design a trial. If you have accessions that are not
in the database, see the instructions for adding accessions .

e Breeding program and location for your trial should also exist in the
database. If you need to add breeding program and/or location to
the database, see instructions for adding breeding program and loca-
tion in the “Managing Breeding Programs” and “Managing locations”

respectively.



10.2. ADDING TRIALS 99

On the “Manage Trials” page, there are three alternative methods for you
to add new trials: by using “Add Trial” form, “Upload Trial” form, or “Add
Multi-location Trial” form.

Manage Trials

I[Umnatl Existing Tua\I[Desmn New Tua\‘Des\un INew ulti-location Trial] I

Trials
\nformation Breeding Programs — Folders —Trials  Refresh
-

Search [F 2 test

2 2018 THalUplcacd 1
Search
! 2 018t1

2 w82

10.2.2 Adding a trial by using “Add Trial” form
Step 1. Begin the “Design new trial” workflow

Click on “Design New Trial” to begin.

Manage Trials

Trials [Upload Existing TrialfiDesign New Trial{Design New bulti-loc ation Trial]

Breeding Programs —Folders —Trials  Refresh

Informaton
-
search B = et
2 016 TalUplcacd 1
Search
! 2 0781

2 Wi

The first step in this workflow is an introduction that looks like:

Design New Trial

Irtro Trial Information Design Information Fieldl Map Information Custom Plot Haming Review Designed Trial

This workflow will guide you through designing a new trial in the database

Afield trial represents plots in the field where each plot has a globally ungiue plot_name, a sequential plot_number that is unique in the trial (e.g. 101, 102, 103 for three
separate plots), and an accession representing the genotype being tested in that plot. Each plot can belong to different blocks and reps depending on the experimental design
you are using (e.g. complete black design vs augmented). Each plot can have a row_number and co|_number indicating the relative position of the plot in the field

To design a trial you need to provide a alobally unique trial name. The plot_names will be generated based on the trial name you provide (e .g. if the trial name is 2018MyTrial,
plot_names will be generated like 2018MyTrial_101, 2018y Trial_L02, ete)

You also need to provide a list of accessions to use. Based on the design you have picked, the accessions will be randomized over the blocks o replicates in the trial

Depending on the design you have picked, you will need ta provide different design parameters (e g. for complste block you will need to provide number of blocks, while for
alpha lattice you will need to provide black size and number of replicates )

Go to Next Step

Close

Here it gives information about what is required for a trial, including that to
create a new trial, you need to create a list of the accessions that you would
like to use in the trial. Lists can be viewed, created, and modified with the
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“lists” tool at the upper right of the screen. For more information on lists,
click here.

Step 2. Enter “Trial Information”

On this screen you need to enter basic information about the trial, such as
breeding program and location(s). You must also select a design type, such
as Complete Block Design. The design is important because it influences
how your genotypes are distributed and randomized over the trial. You must
first click validate before proceeding to the next step.

Design New Trial

Intra Trial Information Design Infarmation Field lap Infarmation Custam Plat Haming Review Designed Trial

Enter basic information about the trial

Trial Name:

2018MyTriall

Breeding Program: test R
Location: Cornell Biotech N
Trial Type: phenotyping_trial M
Year: 2018 ’
Description: Phenotyping trial in 2018

-
Design Type:

Complete Block v

generates Randomized Complete Block Design, using the methods of random number generation in R. Creates plot
entities in the database

First validate the form Continue to Next Step

Close

Step 3. Enter “Design Information”

On this screen you need to specify a list of accessions to use in the experiment.
This list must be a valid list of accessions. You must also specify all required
design information, such as number of blocks in this case.
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Design New Trial

Intro Trial Information Design Information Fiell Map Information Custon Plot Naming Review Designed Trial

Design your trial layout

Which accessions will be in the field?

List of accessions to include (required): test_stocks v o
List of checks to include. Checks list should be separate from accessions list. Yo
(optional):

Need to create a list of accessions? Manage Lists

Number of blocks (required):

Continue to Next Step

Close

Step 4. Enter “Field Map Information” (Optional)

On this screen you can specify how the row and column numbers will be
generated for the plots in the trial. The row and column number represent
a relative position of the plot in the field. If you are not exactly sure of how
you will plant the plots in the field or you have an irregular (non-rectangular)
layout, you can skip this step for now. This information can be added on the
Trial Detail Page once the trial is saved in the database in order to reflect
exactly how the plots were planted in the field.
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Design New Trial
Design Information Field Map Information Custom Plot Haming Review Designed Tria

Inro Trial Information
O

Specify the number of rows and columns for the entire field

If you do not know exactly in which rows and columns you will end up planting the plots, do not provide this and go to the next step
If you will plant your plots in an irregular (non-rectangular) layout, do not provide this and go to the next step
You can upload the exact row and column information for your plats (in any layout shape) on the Trial Detail Page after you have created the trial in the database and actually

planted the experiment.

Field map display: wl
Number of rows (optional): Will use number of blacks by default
Plot layout format: ‘ Serpentine v

Continue to Next Step

Close

Step 5. Custom Plot Naming (Optional)

CHAPTER 10. MANAGING FIELD TRIALS

On this screen it is possible to change the format in which plot names will

be generated for your trial. It is recommended to skip this step and just use
the format generated by the database by default.

Design New Trial

Intro Trial Information Design Information Field Map information Custom Plot Narming Review Designed Trial

If you want to change the way in which plot names will be generated by the database

It is recommended to skip this step and move on to the Next Step

Custom plot naming/numbering: 7]

Plot prefix:

Plot start number:

Plot number increment:

Continue to Next Step

Close

Step 6. Review Designed Trial

On this screen you can review the trial that the database has generated.

You will see a graphical representation of the trial. The numbers on the
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squares represent the plot_ number of each plot and on mouse hover you can
see further information about the plot.

Design New Trial

Intro Trial Infarmation Design Information Field lap Information Custom Plot Naming Review Designed Trial

Review the generated trial layout. Make sure to click Submit if you approve of the trial!

Check to confirm that your design looks good. If there are any problems you can redo the randomization step.

Even Block Numbers (e.g. 2,4,..) M Odd Block Numbers (2.g. 1,3,..) BChecks ™= Odd Rep Numbers (e.g. 1,3,..) ™®Even Rep Numbers (e.g. 2.4,..)

1 2 4

Plot Name Accession Check  Plot Row Col Block BlockRow  BlockCol  Rep Seediot  Num Seeds
Name Name Number number number Number Number MNumber Number  Name Per Plot
2018MyTriall_repl_test_accessionl 1001 fest accessionl 001 1 1 1 1
2018MyTriall_repl_test accession5_1002  fest accessions 002 1 2 1 1
Close

You will also see a table representation of all the plots and their information.

If you want to redo the randomization, you can click the “Redo Randomiza-
tion” button.
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Design New Trial
Plot Hame Accession Check  Plot Row Col Block BlockRow  Block Col  Rep Seedlot  Num Seeds
Hame Name  Humber number number Humber Humber Humber Humber  Hame Per Flot
2018MyTriall_repl_test_accession]_1001 test_accessionl 001 1 1 1 1
2018MlyTriall_repl_test_accession5_1002  test_accession§ 1002 1 2 1 1
2018MyTriall_repl test_accession4_1003 test_accessiond 1003 1 3 1 1
2018MlyTriall_repl_test_accession3_1004  test_accession3 1004 1 4 1 1
2018MyTriall_repl_test_accession2_1005  test_accession2 1005 1 5 1 1
2018MyTriall_rep2_test_accession4_2001 test_accessiond 2001 2 5 2 2
2018MlyTriall_rep2_test_accession2_2002  test_accession2 2002 2 4 2 2
2018MlyTriall_rep2_test_accession5_2003  test_accessionS 2003 2 3 2 2
2018MyTriall_rep2_test_accession] 2004 | test_accessionl 2004 2 2 2 2
2018MlyTrial]l_rep2_test_accession3_2005  test_accession3 2005 2 1 2 2
2018MyTriall_rep3_test_accession3_3001 test_accession3 3001 3 1 3 3
2018MyTriall_rep3_test_accession] 3002  test_accessionl 3002 3 2 3 3
2018MyTrial]_rep3_test_accession2_3003  test_accession2 3003 3 3 3 3
2018MyTriall_rep3_test_accession5_3004 test_accessionS 3004 3 4 3 3
2018MlyTriall_rep3_test_accession4_3005  test_accessiond 3005 3 5 3 3
Close

At the bottom there is a brief summary of the trial followed by two buttons.

Design New Trial

v
Trial Is Valid
The following trial will be added

Design type

Randomized Complete Block Design
Number of locations

1

Number of accessions
&
Number of blocks
3
Number of accessions per block
Block 1: 5 accessions
Block 2: 5 accessions
5

Block 3: 5 accessions

Number of reps
3

Treatments:

d Field Management Factor(s) to Design nfirm (Saves Trial In Database)

Close
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Step 7. Add Treatments to your design (Optional)

You can add Treatments by clicking “Add Treatment(s) to Design”. Clicking
this opens a dialog to name your treatment. You can name this to account for
fertilizer or watering regime or inoculation or anything else. This is optional
and can be added from the trial detail page afterwards.

Add Field Management Factor Name: Fertilizer_MNov_9_2017_20%

I Applied To: Plots v

Click “Continue” and a dialog will appear where you can specify plots for
which the treatment was applied. There is a select all button also.

plot_name accession  plot_number  block_number  rep_number  is_a_control  row_number  col_number Fertlizer_Nov_9_2017_20% [Selectall [ ]
2017_tutorial_trial_1001 0020 1001 1 1 undefined undefined

2017_tutorial_trial_100 1002 1 1 undefined undefined

2017_tutorial_rial 1003 1 1 undefined undefined v

2017_tutorlal_irial_1004 004D 1004 1 1 undefined undefined v

2017_tutorial_trial_1005 0028 1005 1 1 undefined undefined

2017 _tutorial_trial o028 1006 1 2 undefined undefined

2017_tutorlal_irial_1007 002D 1007 1 2 undefined undefined

2017_tutorlal_irial_1008 1008 1 1 1 undefined undefined

2017_tutorial_trial_1009 1009 1 1 undefined undefined

2017_tutorial_trial_1010 1010 1 3 undefined undefined

2017_tutorlal_irial_1011 1011 1 2 undefined undefined

2017_tutorial_trial_1012 1012 1 2 undefined undefined

2017_tutorial_trial_1013 1013 1 2 undefined undefined

2017_tutorial_trial_1014 1014 1 1 undefined undefined

2017_tutorlal_irial_10L5  001F 1015 1 2 undefined undefined

2017_tutorial_trial_1016 001D 1016 1 1 1 undefined undefined

2017_tutorial_trial_1017 001D 1017 1 2 1 undefined undefined -

Apply Field Management Factors to Plants (if available) Close

Step 8. Saving new trial in the database

Once you are done reviewing the trial you can click “Confirm” to save the
generated trial into the database. Once the trial has saved you will see the
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final completion screen:

Design New Trial

Intro Trial Information Design Information Field Map Information Custom Plot Naming Review Designed Trial

Complete! Your trial was saved in the database.

© The trial was saved successfully

» Youmay want to proceed to the trial detail page for the trial you just created.
« You can print barcodes for the plots or plants or tissue samples in this trial
« You an add phenatypes for the plots or plants in this trial now.

The trial was saved to the database with no errors! Congrats Click Here

Close

10.2.3 Adding a trial from an uploaded file

If you already have trial design layout in a spreadsheet, you can add your trial
into the database by using “Upload Trial” form. To access “Upload Trial”
form, click on “Upload Existing Trial(s)” button on the “Manage Trials”

page.

Manage Trials

Trials Upload Existing Trial{Design Mew Trial] [Design New hult-location Trial]

Breeding Programs —Folders —Trials | Refresh

Information
=
Search ) o test
@ CAS5_6Genotypes_Sampling_2015
Search

4 Kasese solgs wial

@ simple_plarts1

Download Trial Phenotypes

Select muitiple trials by holding ‘Ctrf-.
Download Phenotypes

Double click
wrial( @) or folder ()
to view detail page.

Breeding programs (=)

Folders

Create new folder
Move frial to folder

Move folder

2 simpla_plarts_1
@ simple_plarts_triall
4 test18

& test_mat_uial

B test_t

2 rest_ial

& 1

4 wial2 NaCRRI

When you click “Upload Existing Trial(s)” you will see the following workflow.
Notice that there are 5 numbered sections to the workflow.
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Step 1:

The first step is to understand what the format of the trial upload is. It is im-
portant to understand that the field layout represents plots in the experiment.
Each plot has a globally unique plot_name, a sequential plot_number that
is unique in the trial (but not globally unique. e.g. 101, 102, 103 for three
separate plots), an accession_name representing what genotype is planted
in that plot, and a block number representing design replication. Each
plot can be thought of as having a row_ number and a column number
representing the relative position of the plot in a grid (e.g. the top left
plot is row 1 column 1 following by row 1 column 2). Each plot can be
planted with an amount of seed from a seedlot, where the seedlot_name
represents the specific seed packet that was used, and num_seed per_ plot
and weight_gram_seed per plot represent amount that were transferred
from the seedlot name to the plot name. Treatments can be applied onto
plots using additional column names in your file, where a 1 represents if the
treatment was applied to the plot and an empty cell means it was not applied.

Upload Existing Trial

File Formatting Erter trial information Fix missing accessions problem Fix missing seediots problem Try submitting trial again

Make sure your experiment is formatted in the right format

Once you think your file matches, go to Next Step

Close

This information and more can be found by clicking “Information about file
format”, which shows the following:
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Trials may be uploaded in an Excel file (.xls)
(xisx format net supported)

Header:
The first row (header) must contain the following

plot_name accession_name plot_number block_number is_a_confrol rep_number range_number fow_number col_number Seeclof name num_seed_per piot weight gram_seed_per_piot

Header as a string:
plot_name accession_name,plot_number,block_number,is_a_control,rep_number,range_number,row_number,col_number,seediot_name,num_seed_per_plotweight_gram_sssd_per_plo|

Required fields:
« plot_name (must be unique across entire database. this is often a concatenation of the trial nams, the accession name, and the plot number)
« accession_name (must exist in the database. this is the accession being tested in the plot)
« plot_number (a sequential number for the plot in the field (s.g. 1001, 1002, 2001, 2002). these numbers should bs unigue for the trial )
« block_number (a design parameter indicating which block the plot is in)
Optional fields:
« is_a_control (type 1 in this field if the plot is a control, otherwise leave blank. generally you will have accessions that are controls, so you shuold indicate the plots that that
accession s in as a contral)
rep_number (replicate number, numeric)
range_number (range number. often synonymous with col_number, numeric)
row_number (row number. if the field is a grid, this represents the y coordinate, numeric, required for field map generation. the top left plot shuold be row 1, column 1)
col_number (column number. if the field is a grid, this represents the x coordin called range_number, numeric, required for field map generation. the top left plot
shuold be row 1, column 1)
seedlot_name (the sesdlot from where the planted seed originated. must exist in the database)
num_ssed_per_plot (number seeds per plot. seed is transferred from seedlot mentioned in seedlot_name. numesric)
waight_gram_seed_per_plot (weight in gram of seeds in plot. seed is transferred from seedlot mentioned in seedlot name. numesric)

Treatments:
« treatment columns (additional column(s) that specify the name of a treatment (e.g. inoculated, drought, etc). the value for each plot should be 1 if the treatment was applied or

empty)

Close

Minimum File requirements

o All accession names in the file must exist in the database. See adding
accessions for more information.

» The uploaded file should be XLS or XLSX file format (NOT CSV).

o The first row (header) must contain the column names: plot_name ac-
cession_name plot__number block number is a_ control rep number
range_number row_number col number seedlot_name num_ seed_per_ plot
weight gram_seed per plot

Minimal Example:

plot_acassepdnot inken#ienunimmnt mimgbeomnmbimiveadietumasweidzhpergrphot seed_ )

2018pioyl actedsionl 1
2018piny2 ac2edsiol2
2018pioy3 act@sion2
2018pihayd aceefsiodl 1

File validation
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e In case of errors in the uploaded file such as missing or invalid data, a
window will appear listing the specific errors in the file that must be
corrected before a successful upload.

Uploading a trial with Treatments

e You can upload a trial with treatment(s) by adding additional col-

umn(s).

The column header will be the treatment e.g. fertilizer, wa-

tering regime, inoculation, etc. and the values in these columns will
be either 1 or empty, indicating that the treatment was applied to the

plot or not.

Step 2:

Once you feel that your experiment field layout is in the right format, click
on to the Next Step. You will see the following form which must be filled in

Uplead Existing Trial
File Formating nter trial information Fix missing accessions problem Fiz missing szedlots prablem Ty submitting trial again

File format information
Spreasheet format

Trial Name:

Breeding Program:

Location:

Trial Type:

Year:

Description:

Design Type:

Upload File:

Enter information about the experiment and upload your trial layout

2018TrialUpload0l
test

Comell Biotech
phenotyping_trial
201e

Testing of upload

Complete Block

Choose File |wkl7trialupload

First validate the form

Close

The trial name must be globally unique in the database.

standard naming conventions for your group.

Please try to follow
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First you need to validate the form, and then you can click “Upload Trial”.

Step 3:

In the case where you have uploaded an experiment using accession_names
that are not already present in the database, you will be taken to this screen.
If the accession_names in your file are all already in the database, this step
will be skipped. The reason it is necessary for your accessions to be in the
database before you can add a trial using them is that a single accession can
be used among many trials and therefore must exist as a separate entity in
the database; because of this it is also very important to be careful about
adding wrongly duplicated accession_names into the database. From this
screen it is possible to make a new list with the missing accession_names
and then click “Add Accessions to the database” to immediately resolve the
issue. Once all your accessions are in the database, click to move to the Next
Step.

Upload Existing Trial

File Formatting Enter trial informatien Fix missing accessions problem Fix missing seedlots problem Try submitting trial again

Fixing the missing accession(s) problem

o Accessions tested in your trial must exist in the database prior to adding your trial. The reason for this is that an accession can he tested in many trials and
therefore exists as a separate entity in the database. We also want to be careful about adding new accessions into the database because we do not want
incorrectly duplicated data.

o When adding accessions into the datahase, you can use either a list of accessions or an Excel file

Add the missing accessions to a list

Hew list add to new list
accessions_for_solgs_tests A =i o st

Once all your accessions are in the database Click Here

Trial Upload Error Messages

The following accessions are rot in the database as uniquenames or synonyms: acc_not_in_dbs
The following seediots are not in the database: seediot_name_88
The seediot: seediot_name_B8 is not linked to the accession: acc_not_in_db8s.

Close
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Step 4:

In the case where you have uploaded an experiment using seedlot_ names that
are not already present in the database, you will be taken to this screen. If the
seedlots in your file are all already in teh database, this step will be skipped.
The reason it is necessary for your seedlots to be in the database before you
can add a trial using them is that a ginel seedlot can be used among many
trials and therefore must exist as a separate entity in the database. From
this screen it is possible to add the missing seedlots; you can either upload
an XLS or XLSX file to add many at once or you can add them one by one.
Once all your seedlots are in the database, click to move to the Next Step.

Upload Existing Trial

File Formating Enter trial information Fix missing accessions problem Fix missing seedlots problem Ty submitting trial again

©

Fixing the missing seedlot(s) problem

o Seedlots tested in your experimental trial must exist in the database prior to adding your trial. The reason for this is that an accession can be tested in many
trials and therefore exists as a separate entity in the database. We also want to be careful about adding new seed|ots into the database because we do not
want data to be incorrectly linked to duplicates

o When adding seedlots into the database, you can use an Excel file

o When adding seedlots into the database, you can upload an Excel file or you can add seedlots one at a time

Once all your seedlots are in the database Click Here

Trial Upload Error Messages

The fallowing accessions are not in the datalase as unigUERames o synonyms: ace_not_n_dbss
The following seediots are not in the database: seediot_name_88
The seedior: seedlot_name_B8 is not inked to the accession: ace_not_n_daes

Close

Step 5:

If there are any other errors with your file, such as if the plot_names are
not globally unique in the database or your plot_numbers are not unique in
your trial or row__number is not an integer or any other error, you will see
the errors listed in the red box. It is up to you to correct these errors in
your file. Simply open up the file you selected earlier in Excel and correct
the issues and then save the file. Then you can click “Submit Trial” and it
will resubmit it for you. You can continue to edit your file here and submit
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as many times as you need until it is accepted.

Upload Existing Trial

File Formatting Enter trial information Fix missing accessions problem Fix missing seedlots problem Try submitting trial again

Submit your trial again. You should have corrected all errors by now, but if not please take alook at the errors in the red box below. You can
continue to modify your file and then click Upload until it works.

Upload Trial

There exist these problems in your file:

The following accessions are not in the database as uriquenames or synonyms: ace_not_in_dbBg
The following seediots are nat in the database: sesdiot_name_88
The seedior: seediot_name_88 is nat linked to the accession: ace_net_in_db8s.

Close

Completion screen

Whether you were lucky enough to submit your trial successfully on Step 2
or if you tried many times on Step 5, once your trial has been saved in the
database you will see the following screen:

Upload Existing Trial

File Formaring Enter trial information Fix missing accessions problem Fix missing seedlots problem Try submitting trial again

Finished! Your trial is now in the database

© The trial file was uploaded successfully

« You may want to proceed to the trial detail page for the trial you just created
« You can print barcodes for the plots or plants or tissue samples in this trial
« You an add phenotypes for the plots or plants in this trial now.

The trial was saved to the database with no errors! Congrats Click Here

Close

10.2.4 Multi-location trials

To add multi-location trials, simply select the multiple locations while using
the ‘Add Trial” form.

This will create a separate trial for each selected location, but they will share
the same design and will be grouped in a single folder.
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By default each trial design will have a fresh randomization, but if desired
you may check the “Use same randomization for all locations” option.

10.2.5 Email alert for multiple trial design upload

When uploading multiple trials from a file, you have the option to receive
email notifications by clicking the “Email Alert” checkbox. By default, the
system will use the email address associated with your account, but you have
the option to enter a different email address if you prefer. After submitting,
the upload process runs in the background, allowing you to continue using
the interface without interruptions. Once the process completes, you will
receive an email with the upload results.

Upload Existing Trial(s)

Intro File Formatting Enter tral information Trial Linkage Fix missing accessions problem Fix missing seedlots problem Try submitting tral again

Single Trial Design Multiple Trial Designs

Browse... | No file selected.
Ignore Warnings: Off

Email Alert: ﬁJ Email:

noreply@breedbase.com

Close

10.2.6 Viewing Plot Layout and Trait HeatMap
10.2.6.1 Viewing plot layout

In the “Field Layout Tools and Phenotype Heatmap” section of a Trial Detail
page, the trial physical layout is displayed by default. The relative position
of the plots will be displayed based on the row and column positions given to
the plots during the trial creation or upload steps. The plots are color-coded
based on the plot’s rep and block numbers and whether or not it is used as
a check. Hover the mouse over the plot to see details about a specific plot.
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Select: Display Trials in Same Field:

view field layout v (]

Border Plots and Filler Plots ' Even Block Numbers (e.g. 2.4,...) M Odd Block Numbers (e.g. 1,3....) B Checks
M Odd Rep Numbers (e.g. 1,3,...) B Even Rep Numbers (e.g. 2,4,...) BOverlapping Plots (2+ plots at some position)
(] Plot Has Image

Download Plot Order  --Select Type—- ~Select Plot Layout-  ~|  Include Borders [

PlotLayout  --Select Plot Layout- ~|  Invert Rows [

Top Border (] Left Border C]  Right Border )  Bottom Border (]

Change Dimensions Submit Field Layout

If there is more than one trial grown in the same physical field, the trial
layouts of all of the trials can be shown together if the trials share these
properties:

Each trial has the same year
Each trial has the same location
The location type of the trials’ location is set to Field

The row and column positions of all of the plots (across the related trials)
don’t overlap. For example, trial #1 starts at row 1 and trial #2 starts at
row 10.

When these conditions are met and you check the “Select Trials in Same
Field” checkbox, the plots from all of the related trials will be displayed on
the same field layout. The plots will be color-coded by trial. The planting
order and harvest order downloads will include the plots from all of the
displayed trials in the order in which the plots occur in the field.
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Select: Display Trials in Same Field:

view field layout v
Trials in Same Field:

Border Plots and Filler Plots Even Block Numbers (e.g. 2.4,...) MOdd Block Numbers (e.g. 1,3....) B Checks B Odd Rep Numbers (e.g. 1.3....)

H Even Rep Numbers (e.g. 2,4,...) EOverlapping Plots (2+ plots at some position) f.;j Plot Has Image
Download Plot Order  —-Select Type-- ~ ~Select Plot Layout- v Include Borders ()

PlotLayout —Select Plot Layout- v InvertRows (]

Top Border Left Border Right Border Bottom Border
NOTE: Field Map cannot be modified and borders are not shown when linked trials are displayed.

Change Dimensions Submit Field Layout

5 @

10.2.6.2 Viewing plot layout for multiple trials

Tracking plot images on fieldMap

115

Plot images can be seen on fieldMap if a plot is associated to any image.
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(=) Trial Heatmap [Upload trial coordinates] [Edit Field Map][ Usage Help o
Select:
view field layout v

g Even Block Numbers (e.g. 2,4,...) M Odd Block Numbers (e.g. 1,3,..) B Checks

®© ™= Odd Rep Mumbers (e.g. 1,3,...) ™=Even Rep Numbers (e.g. 2,4,..) @ Plot Has Image
£

ke

o

=

2

>

L

=

L

O

2020 | 2019 | 2018 | 2017 | 2016 | 2015 | 2014 | 2013 | 2012 | 2011

To view plot image(s), click on a plot, a dialog will appear.
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Replace Plot Accession

Selected Plot Information:
Plot Name:

HeatmapTrial_repl_CDal4ABMOB8_1001

Plot Number:
1001

Plot Database ID:
105811

Accession:
CDald4ABMOS

Enter New Accession:

Replace Plot Accession

Click to view. . ) Close

On the appeared dialog, click on View plot images. To see more images if a
plot has more that 2 images, click on See more images... Medium size of an
image can be viewed by clicking on an image.
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View Plot Images

7!"' g_'— Click to view medium size image...

heatmap_assayed_trait_view.png

SR
heatmap_defalt_display png

» See 3 more images...

’CIick to view more images... Close

View Plot Images Close Replace Plot Accession

Viewing assayed trait heatmap

Phenotype heatmap can be viewed by selecting a specific assayed trait from
the selectbox drop-down. Mousing over the plots, highlights the plot in green
and also displays the plot’s field information including the selected trait’s
phenotype value.
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Trial Heatmap [Upload trial coordinates] [Edit Field Map][ Usage Help (28]

Select:

‘ Average tuber weight computation in kg|CO_343:0000389 v

Field Map
view field layout

Assayed Traits
Average tuber weight computation in kg|CO_343:0000389
Internode length measurement in cm|CO_343:0000472

=0 == 2 >= 4 >= 3 == 7 >= 18 == 11 == 18 >= 20
8 2 1@

1

] |
] [
1 =

Suppressing Plot Phenotype

Clicking on a plot on the heatmap would display a dialog that has a button
for suppressing a plot phenotype value for a given trait. A suppressed plot
value can be excluded during trial analysis and phenotype download.
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Suppress Plot Phenotype Measurement

Suppressed measurement will be seen as an outlier and can be excluded during
phenotype analysis and download.

Plot Name: HeatmapTrial_repl_CDal4ABML7_1008

Phenotype  *

Value:

Phenotype ID: 7649846

Traitip: 79833

Suppress Phenotype

10.2.7 Adding additional information in the “Trial De-
tail” page

After you added a new trial to the database, you can edit trial details or add
more information for that trial through the“Trial Detail” page.

Uploading Physical Trial Layout

You can upload physical trial layout by clicking on the “Upload trial coordi-
nates” button on the “Trial Detail” page.
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Field Layout Tools

Trial
Heatmap Upload trial coordinates Edit Field Map Download Fieldvap Layout Usage Help @

Please check file format carefully. You can find file format information by

clicking on the “Spreadsheet format” on the “Upload trial coordinates” win-
dow.

Upload trial coordinates

Trial details N [Edit Trial Details]

Spreadsheet format
Trial Name

Breeding P
recding Frogram Upload trial

Trial Location coordinates
file:
Year Choose File | No file selected
Trial Type
Cancel || Ok

Planting Date

Spreadsheet format:
trial coordi may be in tab. imi text file format

(.xls or .xlsx formats are NOT supported)

Header:

The first row (header) should contain the following:
Required fields:

e plot_name (must exist in the database for this trial)
e row_number (needed for the display of physical layout)
e col_number (needed for the display of physical layout)

Notes

e Field plots will be displayed in the physical trial layout based on the coordinates you provided in the row and
column number.
e Physical trial layout will capture serpentine, zigzag and any other planting format use.

OK
NRCRI

Physical Trial Layout File requirements
« All plot names in the file must exist in the database.
o The uploaded file should be tab delimited (txt).

o The first row (header) must contain the column names

Example:
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plot_name row_ number col number

plotl 1 1
plot2 1 2
plot3 1 3

Select the trial layout coordinates file that you want to upload for this trial,
then click “OK” button to upload the file.

Upload trial coordinates

[Edit Trial Details]

File format information
Spreadsheet format

am .
Upload trial
Trial Location coordinates

Y
Year I choose File o file selected I

Cancel

The following message is displayed after the coordinates are uploaded.

The trial coord upload finished.

The field layout can be viewed by clicking on the “Trial Heatmap Section”
to see a drop-down of the field map.
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) Trial Heatmap

Select:

[Upload trial coordinates] [Edit Field Map] [ Usage Help Q)

‘ view field layout

Field Map

view field layout

Assayed Traits

Average tuber weight computation in kg|CO_343:0000389

Internode length measurement in cm|CO_343:0000472

Even Block Numbers (e.g. 2,4,..) M Odd Block Numbers (e.g. 1,3,..) B Checks
"= QOdd Rep Mumbers (e.g. 1,3,...) ™=Even Rep Numbers (e.g. 2,4,...)

2001

2002

2003

2004

2005

2006

2007

2008

2008

2010

2020

2019

2018

2017

2016

2015

2014

2013

2012

2011

Downloading Field Map Spreadsheet

123

Field map spreadsheet can be downloaded if the trial has field coordinate
(row and column numbers) uploaded for it plots. To download, click on the

Download FieldMap Layout link on the Trial Heatmap section.



124 CHAPTER 10. MANAGING FIELD TRIALS

(=) Trial Heatmap [Upload trial coordinates] [Edit Field ManE [Download FieldMap Layoul]] Usage Help (2] ]

Select:

view field layoLt ¥

Even Block Mumbers (e.g. 2,4,...) WOdd Block Numbers (e.g. 1,3,..) B Checks
™= (Odd Rep Numbers (e.g. 1,3,...) ™=Even Rep Numbers (e.g. 2,4,..)
{4 Plot Has Image

2013 | 2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001

A dialog will appear, click on the submit button to download.
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Download TrialFieldMapLayout for mytest

Trial:

Format:

Data Level:

Plots

mytest

Excel (xIs)

Click to view downloaded spreadsheet.

Fle Edit View

Insert Format Jools Data Window Help

B-B-H= X B8R Y XER-¢D-- Wil b @aE 0
G % e le=sE | O-- A

@ S B/U=E==
N16 vIﬁE-|
A | ] | c

125

[

E

| F

| G

[ ] !

1

K | v

ke

Columns
Rows

1 2

1 TDr00000GE TDrO0DO079 TOr0000339 TDr9602024 TDr9618948 TDr0000332 TOr00DD308 TODr00N0358 TDr0000344 TDrOO000ZL TDr9g:8 1
2 TDrd618948 TDr0000361 TDro000308 TDrO000338 TDr0D0002Z1 TDr0000D079 TOrd602024 TDrO000332 TDr9g:8

3

4

5

Editing Physical Trial Layout

6

7

8

9

10 11

TDro000189  TDrO0000K

“Usage Help” link contains information on how to edit physical trial layout.
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Field Layout Tools

Trial
Heammap Upload trial coordinates Edit Field Map Download FieldMap Layout Usage Help @

How to Use and Edit Field Map

Background:

Field map is a tool that enable users to view the physical layout of plots in a trial. Maps can be generated on the fly while adding or
uploading a trial, if that option is enabled or rows and column numbers provided in the trial upload files respectively. Field map
coordinates can also be uploaded independently after trials have been added or uploaded. It's a very intuitive, flexible and user

friendly tool for manipulation/making changes to field trial layouts before phenotypes are uploaded.

Editing Options:
Replace Plot Accession

A plot accession can be replaced by an accession within or outside of the trial. To do this, click on the plot and provide the
name of the new accession (must already exist in the database).

Replace Trial Accession
An accession used in a trial can be replaced by a new accession or another accession from the trial. When this replace option
is used, it replaces every instances (plots and plants) of that accession in the trial. To do this, click on the Edit Field Map link
by the top right of the physical trial layout section; click on Replace Accession button; select accession to replace from
the trial and provide a new accession (must already exit in the database); click on Replace Trial Accession button to
complete the operation.

Substitute Plot Accessions
This feature allows you to switch plot accessions between any two plots. To switch the accessions of two plots, click on the
Edit Field Map link; click on Substitute Accession button; select the plots to switch there accessions; click on
Substitute Plot Accession to switch the accession in those plots.

Features:

Mouse Over
Displays plot field information.

Double Click
Double clicking on a plot, opens the stock page for that plot.

Download Map
Field Map can be downloaded as image using the download button below the map.

Delete Map
Field Map can be deleted if the user have the right privilege.

Note:

- You have to be a curator or a submitter and associated to the breeding program of the trial to use the features of this
tool.

- Input boxes used within the field map tool will automatically (autocomplete) give accession name options from the
database when you start typing the accession name.

- Changes can only be made to the physical layout when phenotypes are not yet upload for the trial.

Close

There are three different options for editing trial layout:
» Replacing plot accession by clicking on the plot in the layout.

o Replacing trial accession by using “Edit Field Map” link.
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o Substituting plot accessions by using “Edit Field Map” link.

When you move a cursor over a plot on the trial layout, information for that

plot appears.

smoy Jnoke pjaid

I Even Block Numbers (e.g. 2,4,...)  Odd Block Numbers (e.g. 1,3,...) ™ Checks
— Odd Rep Numbers (e.g. 1,3,...) =~ Even Rep Numbers (e.g. 2,4,...)

Field Layout Columns

rep_number: 2
block_number: 2
row_number: 3

col_number: §
accession_name: NR070391

23 22 21

26 |27 |28

To edit a specific plot, clicking on that plot. Entering new accession on the
“Replace Plot Accession” form, then clicking on “Replace Plot Accession”

button.
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Replace Plot Accession

Selected Plot Information:
OTOBI_MLT_NEW_1_2013_9
Plot Name:

Plot Number: °

Plot Database 528539
ID:
. NR151023
Accession:

Enter New
Accession:

Close Replace Plot Accession

To replace an accession (in every plot/plant of that accession), clicking on

“Edit Field Map” button.

Folder [New Folder] | [Change]

DemoTrial

Lpload trial coordinates] {Edit Field Map] [ Usage Help @ !

(+) Physical Trial Layout
[Download Layout]

(*) Design

() Weather at Trial Location

On the “Edit Field Map” window, clicking on “Replace Accession” button.

Edit Field Map For DemoTrial_lthaca

Replace Trial Accessions Or Substitute Accessions Within A Trial Plots

Close Replace Accession Substitute Accession
e ———

Selecting any accession that you want to replace and entering your new ac-
cession, then clicking “Replace Trial Accession” button.
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Replace Trial Accession In DemoTrial_lthaca

Select DemoAccession2
Accession:

Enter New DemoAccession10

Close Replace Trial Accession

You can switch plot accessions between any two plots by clicking on “Substi-
tute Accession” button.

Edit Field Map For DemoTrial_lthaca

Replace Trial Accessions Or Substitute Accessions Within A Trial Plots

Close Replace Accession Substitute Accession

On the “Substitute Plot Accession” form, selecting the two plots that you
want to switch, then clicking on the “Substitute Plot Accession” button.

Substitute Plot Accession In DemoTrial_Ithaca

Select Plot 1:

Select Plot 2:

Close Substitute Plot Accession

10.2.8 Downloading the Trial Layout from the “Trial
Detail” page

Click on “Download Layout” on the Trial Detail page.



130 CHAPTER 10. MANAGING FIELD TRIALS

Physica TrialLayout

Rem

Sosdlors Usload SeedirsPaseedin Tl

tacaTreanen)

The trial layout includes all information regarding the observation units in
the experiment. The observation units can be plots, plants, or subplots. The
trial layout can include trial design information such as the block number
and rep number. It can also include physical map information such as the
row_number and col number, if that information is available for the trial.
The trial layout also includes information regarding treatments that have
been applied in the field. Optionally, the layout can give information regard-
ing accession’s global performance for a list of traits.

Downlead TrialLayout for 05uyt20interUB

Trial: 05uyt20interUB
Format: csv M
Treatment:  Ntlude All Treatments in Download
Data Level: Plots "
Included plot_name & Not Included m
Columns: Columns:
block_number @ m
plot_number &
=
i ]
num_seed_per_plot
Average performance of select v

accessions (for all measurements
in database) for list of traits:
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10.2.9 Adding Plant Entries To Your Trial

After you added a new trial to the database you can choose to add plant
entries to your trial. Adding plant entries enables plant level phenotyping.
It is generally better to enter data at the plant level into the database because
it is always possible to calculate plot level phenotypes from the individual
plant data.

Plant entries can be added to your trial in two ways: 1) Automatically gen-
erated by the database. The only input required is the number of plants per
plot. 2) Uploaded in an XLS or XLSX file. This allows you to specifically

name your plant entries.

These two options are available in the “Plant Entries” section on the Trial
Detail Page, as shown in the screen shot below.

Design {Download Layoul]

Atribute Value
Design RCBD
Number of Blocks 2
Number of Replicates 2
Plot Lenath

Plot Width

Plants Per Plot

Seedlots [Upload Seedlots Planted In Trial]

Plant Entries

Add plant entries | Upload plant entries

Field Management Factors [Add Management Factor]

Automatically Generate Plant Entries

Clicking on “Add plant entries” opens the following dialog box. The only
input required is the number of plants per plot. This will create plant entries
that are named as a concatenation of the plot name and the plant’s index
number e.g. plot_name_plant_ 1
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Add plants to 17.GS.C3.PYT.60.UB

Number of plants per plot:

Inherits Management
Factor(s) From Plots:

Close Save

Upload Plant Entries

Alternatively, you can choose to upload an XLS or XLSX file that contains

the names of the plant entries. Clicking on “Upload plant entries” opens the
following dialog box.

Upload plants to 17.GS.C3.PYT.60.UB

File format information
Spreadsheet format

Upload File (.xls): Chaoose File | Mo file chosen

Number of plants per plot:

Inherits Management Factor(s) From =
Plots:

Close Upload
[

Clicking on “Spreadsheet format” will give you information about the XLS
or XLSX file to upload. Clicking this will open the following dialog box.
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This is for recording individual plants in a plot.
Plant names may be uploaded in an Excel file (.xls)
( xlsx format not supported)

Header:
The first row (header) should contain the following:
plot_name plant_narne

Required fields:
plot_name (must exist in the database)
plant_name (must be unigue)

Close

This shows you that the files requires the header to contain “plot_ name” and
“plant_ name”. The plot_name must exist in the database already and the
plant_name must be unique in the database.

Along with the file, you must specify “number of plants per plot”. This is
intended to be the total number of plants that were plants. If the file you
upload shows three plants in one plot and four plants in another plot, that
is fine.

10.2.10 Adding Tissue Sample Entries To Your Trial

Some trials require tissue samples to be collected from plants in a field trial.
The database will generate these tissue sample identifiers for you and will
maintain all relationships with the plant, plot, accession, etc. To begin,
go to the Design section of a trial’s detail page and open the “tissue sample
entries” section. Please note that tissue samples are directly related to plants,
therefore your trial requires plants before you can add tissue samples.
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Design

Atwibute

Design
Mumber of Elocks
Number of Replicates
Plot Length

Flot Width

Plants Per Plot

Accessions
Seedlols
Controls
Plots

PlantEntries

Tissue Sample Entries:

Adl tissue sample entries

Field Management Factors

MANAGING FIELD TRIALS

[Download Layou]

[Upload Seedlots Planted In Trial]

[Upload GPS Coordinates]

[Add Management Factor]

When you click on “Add tissue sample entries” you will see a dialog where you
specify the number of tissue samples you require per plant. Once you have

specified how many tissues samples, you can give specific words to distinguish
samples, such as “root” or “stem”, as seen below.

Add tissue samples to plobox

Number of tissue samples 3
per plant:
© Tissue Name 1: leaf
© Tissue Name 2: root

O Tissue Name 3: examples: leaf or root or stem

Inherits Management
Factor(s) From Plots:

WARNIMNG: This trial cdoes not have plant entries. Tissue samples are added for each plant entry, so you must
add plant entries first. You can do so on the "Plant Entries” section of the trial detail page.

Close Save

Once you have added tissue sample entries they will appear in the design

section of the trial as seen below.
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Tissue Sample Entries

Spt9903_L003_subplot_1_plant_1_leafl
Spt9903_L003_subplot_1_plant_1_rootZ
Spt9903_L003_subplot_1_plant_2_leafl
Spt9903_L003_subplot_1_plant_2_root2
Spt9903_L003_subplot_1_plant_3_leafl
Spt9903_1003_subplot_1_plant_3 rootZ

Spt9903_L003_subplot_2_plant_4_rootZ

Spt9903_1003_subplot_2_plant_5_leafl
spt9903_L003_subplot_2_plant_5_root2 .
SelectAll

Items: 240

Selected: 1

119acc A add fo list

Each tissue sample has a detail page where you can add information about
the sample, such as if it is in transit or in storage somewhere.

Tissue_sample: spt9903_1003_subplot_2_plant_4_leafl

Mew QTL population | Backto stock search

Stock details
[Hew] [Edif [Delete]
Organism Manihot esculenta
Stock type tissue_sample
Stockname SpI9903_1003_subplot_2_plant_4_leafl
Uniquename Sp19903_1003_subplot_2_plant_4_leatl
SGI stock 787404 (spt9903_1003_subplot_2_plant_4_leaf1)
Description

Stock editors:

Synonyms [Add. ]

Additional information [Add..]

notes This tissue is on the way to Erlangen.[¥]

The related stocks section near the bottom of this detail page displays the
relationships between all stocks, including tissue samples.
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Related stocks
Related stocks in mials
Seedlots of this Accession [Create New Seedlof]
Progenies

Groups /members

Related stocks for tissue sample

Show |10 v entries Search:

Name 4 Type

i16_1015 plant 1 leafl tissue_sample

i16_1015_plant_1_root2 tissue_sample

i15_1015_plant_1_stem3 tissue_sample

i16_1015_plant 2_leafl tissue_sample

i16_1015_plant_2_root2 tissue_sample

i15_1015_plant_2_stem3 tissue_sample

i16_1015_plant 3_leafl tissue_sample

i16_1015_plant_3_root2 tissue_sample

i15_1015_plant_3_stem3 tissue_sample

i16_1018_plant 1 leafl tissue_sample

Showing 1 to 10 of 234 entries Previous 1 2 3 4 5 24 Next

Copy Stocks 1o aList Copy the stock names showing in table 1o & new or exisiting list

10.2.11 Uploading GPS Coordinates For Plots

You can upload GPS coordinates for the plots in your trial. There is a link
on the Trial Detail Page as shown below.

Design [Downioad Layout]
Attribute Value
Design CRD
Mumber of Blocks 1
Number of Replicates 3
Plot Length
Plot Width
Plants Per Plot 3

Accessions.
Seedlots [Upload Seedlots Planted In Trial]
Controls

Plots

PlantEntries

Field Management Factors

[Add Management Factor]

Clicking on this link will bring up the following dialog.
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Upload GPS Coordinates for Plots

File format information
Spreadsheetformat

Upload File (:xls): Choose File | No file chosen

Close Upload

Here you can upload an XLS or XLSX file. To see information on the format
of the file that should be uploaded, click on “Spreadsheet format”. This will
bring up the following dialog.

Upload Template Information

This is for recording the GPS coordinates of plots.
GPS coordinates may be uploaded in an Excel file (.xIs)
(xlsx format not supported)

Header:
The first row (header) should contain the following

Each plot is represented as a polygon with four corners. You can choose to upload UTM31N and/or WGS84 coordinates.

plot_name  WGS84_bottom _left x  WGSB4_bottom_left y  WGSB4_bottom_right x  WGSB4_bottom_right y  WGSB4_top_right x  WGS84_top_right y  WGSB4_top_left X WGSB4_top_lett y

Required fields:

plot_name (must exist in the database)

WGSB4_bottom_left_x (WGS84 longitude coordinate of bottom left corner of plot)
WGSB4_bottom_lefi_y (WGSB4 latitude coordinate of bottom lsft corner of plot)
WGSB4_bottom_right_x (WGS84 longitude coordinate of battom right corner of plot)
WGSB4_bottom_right_y (WGSE4 latitude coordinate of bottom right corner of plot)
WGS84_top_right_x (WGS84 longitude coordinate of top right corner of plot)
WGS84_top_right_y (WES84 latitude coordinate of top right corner of plot)
WGS84_top_left_x (WGSB4 longitude coordinate of top left corner of plot)
WGS84_top_left_y (WGSE4 latitude coordinate of top left corner of plat)

Close

This dialog tells you that the file must be XLS or XLSX and must
contain: plot_name WGS84 bottom_left x WGS84 bottom_ left y
WGS84 _ bottom_right x WGS84  bottom_right y WGS84_ top_ right x
WGS84 top right y WGS84 top left x WGS84 top left y The GPS
coordinates should be WGS84 format and specify a four-pointed polygon
around the plot.

10.2.12 Uploading Additional Files To Trial

It may be of interest to you to upload additional documents, images, or
recordings to your trial. To do this, scroll down to the “Uploaded Additional
File” section on the trial detail page. From here you can view and download
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any of these additional files.

Uploaded Additional Files
Show |10 v entries

Filename

CHAPTER 10. MANAGING FIELD TRIALS

4 pate Uploaded

Uploaded By

[Upload Additional Files]

search:

options

2018-01-17_15:30:45_2016_mchare_pollination_block
2018-01-17_18:03:42_2016_mchare_pollination_block

2018-01-17_18:12:36_Sereenshot from 2017-04-28 12:35:05.png
2018-01-17_18:14:26_Sereenshot from 2017-04-28 12:35:05.png
2018-01-17_18:15:38_Sereenshot from 2017-04-28 12:35:05.png

2018-01-17_18:17:25_Screenshot from 2017-04-28 12:35:05.png

2018-01-17 15:30:40.967178+00
2018-01-17 18:03:47.092829+00
2018-01-17 18:12:40.924951+00
2018-01-17 18:14:30.73281+00

2018-01-17 18:15:42.328389+00

2018-01-17 18:17:20.467101+00

nmorale:

nmorale:

nmorale:

nmorale:

nmorale:

nmorale:

Download

Download

Download

Download

Download

Download

Showing 1 to 6 of 6 entries

To upload an additional file,

Previous

1

Next

click on the “Upload Additional Files” link. A

dialog will appear where you simply select your desired file. For information,

you can click “Upload information” to see the following message.

.
.
.
.

Upload Information

This is for uploading any additional files you may have for a trial.

FPossible additional files inlude, but are not limited to

Trial Related Images, such as a physical field image or an aerial picture of the field
Trial Related Documentation, such as protocols or permits for the trial

Trial Related Reports, such as supplementary information or publications.

Trial Related Recordings, whether audio or video.

Close

10.3 Updating Trial Data

To updated the trial-level metadata (such as the planting date, design type,
description, etc) of one or more existing trials, click the “Update Existing
Trial(s)” button from the Manage > Field Trials page. This upload can
also be used to rename trials or move trials to a different breeding program.
In order to update a trial, you must be a curator or a submitter (that is

associated with the breeding program of the trials).

Trials

Information

Manage Trials
S ——

Breeding Programs -- Folders - Trials
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Here you can upload a file that contains the new metadata for the existing
trials in the database. The first column is labeled ‘trial name’ and includes
the name of the existing trial. Additional columns can be included for the
metadata you want to update. Any columns not included in the file or values
left blank will leave the existing metadata unchanged. The columns that can
be included are:

e new_ trial name: A new name for the trial, must not already exist in
the database

e breeding program: The name of breeding program that managed the
trial, must exist in the database.

e location: The name or abbreviation of the location where the trial was
held, must exist in the database.

o year: The year the trial was held.

o transplanting date: The transplanting date of the trial was con-
ducted. Date in YYYY-MM-DD format or ‘remove’ to remove the
date

o planting date: Date of Planting in YYYY-MM-DD format or ‘remove’
to remove the date

e harvest date: Date of Harvest in YYYY-MM-DD format or ‘remove’
to remove the date

e design_type: The shorthand for the design type, must exist in
the database. Possible values include CRD: Completely Randomized
Design, RCBD: Randomized Complete Block Design, RRC: Resolvable
Row-Column, DRRC: Doubly-Resolvable Row-Column, ARC: Aug-
mented Row-Column, Alpha: Alpha Lattice Design, Lattice: Lattice
Design, Augmented: Augmented Design, MAD: Modified Augmented
Design, greenhouse: undesigned Nursery/Greenhouse, splitplot: Split
Plot, p-rep: Partially Replicated, Westcott: Westcott Design

o description: Additional text with any other relevant information about
the trial.

e trial type: The name of the trial type, must exist in the database.
Possible values include Seedling Nursery, phenotyping trial, Advanced
Yield Trial, Preliminary Yield Trial, Uniform Yield Trial, Variety Re-
lease Trial, Clonal Evaluation, genetic gain trial, storage trial, het-
erosis_ trial, health status_trial, grafting trial, Screen House, Seed
Multiplication, crossing block trial, Specialty Trial

e plot_ width: plot width in meters
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o plot_length: plot length in meters
e field size: field size in hectares

10.4 Deleting Trial Data

To delete a trial data, click on the “Delete trial data” section. There are
links to delete traits, layout and trial entry data.

’ (amBase  Seach  Manage  Analyze  Maps  About Q WHEE] Calendar B )

o data availahle in table

Showing 0 to 0 of 0 entries Previous  Next

Data Agreement [Add/edt data agreement]

Delete trial data Deletion cannot be undone

Delete frait data
Delete layout data
Delete trial entry

To delete assayed trait data, click on “Delete trait data” link. On the ap-
peared dialog, confirm deletion by clicking on the “Select Traits For Deletion”
button, then select one or more traits to delete from the trial.
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Delete Trial Phenotype Data

Are you sure you want to delete assayed traits data for this tria?
Proceed with deletion below..

Close Select Traits For Deletion

Delete Trial Phenotype Data

Traits: Appearance of tuber surface estimation 1-4/CO_343:000("
(Select rraits 10 Average tuber length measurement in cm|CO_343:00004
delete) Average tuber weight computation in kg|CO_343:000038¢
Internode length measurement in cm|CC_343:0000472

Delete Traits Data

To delete trial layout data, click on the “Delete layout data” link. Confirm
deletion on the appeared dialog.

To Delete trial entry, click on “Delete trial entry” link. Confirm deletion on
the appeared dialog.
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Managing Genotyping Plates

Genotyping Plates represent the content of a genotyping plate sent to a
genotyping facility (e.g. samples in specific wells). To streamline this process,
it is possible to upload this information or let the database create a plate for
you. Once the genotyping plate is saved in the database it is then possible
to export the information directly to genotyping facilities that are BrAPI
compliant. The genotyping facility can then provide status information to
us via BrAPL

To begin go to Manage->Genotyping Plates.

143
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Here the genotyping plates are divided by Breeding Program. These sections

CHAPTER 11. MANAGING GENOTYPING PLATES

Manage G

notyping Trials

About Genatyping Trials

What are genotyping wials?

« Genotyping mals represent 95 of 384 wel plates.

« Each wellin the plate has a unique tissue sample D

- The "contents” of sach wel ean be either atissue sample, plant name, piot name, or accession name. This "Source” name must be in the daabase aready.

« It you chaose to SUBMIt your genotyping trislto  ganotyping facilty (CornellIGD, Intertek, BGI, 616) we can generate the files they reduire for you. Please be aware of thelr requirements, SUch as blank well positions and
concentrations

How do | record a genotyping wial?

« 1) Kinow what the "source" urits for each well wil be (sither atissue samme plant, plot, or aceession name). These "source” names must exist in the database (2.0, as tissue samples or plants or plots from a trial or just as
accession names). Ideally you will have the barcodes from the field wi

2) Use the "Coordinate” Ancroid Application to scan your "source” arcades and ecordhe position of the tissus sample inthe 96 or 384 well plate. If you prefer you can create your own XLS file and upload that, if you do not warnt
to use the Caordinate Application. Ahernatively you can let the database generate the genotyping trial for you, and then produce the plate in that layout

- For more info about the “Coordinate™ Android Application go to Coordinate,

3) Click "Add Genotyping Trial" and il n the form completely.

« 4)To ease shipping materials to the genotyping facilty, we can generate the required templates for you atter the data is in the darabase

Genotyping Trials [Add Benotyping Tiiall

Infor mation Breeding Programs — Folders — Genatyping Tials  Refresh

Search

earch
B testing,_folder_g

test_coond2

Folders

Create new folder

Move genatyping wia(s) o folder

Wiove falder

can be expanded by clicking on one.

‘

5CP

AR| Tanzania
BTI

CARI

CIAT
CNRA_PRT
CSIR

IITA

KU

NRCRI
NNRCRI_POLYCROS2
NRCRI_POLYCRS10
HF’CF’I |_GS4

RI_CGM3
rL

\
NRC
HFCFI LGss
NRCFI_POLYCROSL
NRCFI_CGM1
NRCRI_CGM2
NRCRI_PPD1
NRCRI_GS&
NRCRI_CGM4
NRCRI_POLYCROS3
NECFI_POLYCROST
NRCFI_FOLYCROSS

NRCRI_CGS
IRCRIFOLYCROS4
NRCRI_GS1

NaCRRI
Other

Rayong
SRI Kibaha



11.1. ADDING A NEW GENOTYPING PLATE 145

11.1 Adding a New Genotyping Plate

To begin, click on “Add Genotyping Plate”. Notice that this form is split into
three sections: “Plate Information”, “Well Information”, and “Confirm”. The
first section is for defining information about the genotyping plate, such as a
Plate identifier, plate format (96 well), etc. The second section is for defining
the samples in the wells, such as sample names, sample concentrations, well
position, etc. The final section is for Submitting the info.

All fields in the Plate Information section are required.

Add Genotyping Trial
# Plate Information HE Well Information v nfirr
Genotyping Project Name: Should
match Vendor Project
Genotyping Plate ID:
Plate Format: 96 Well
Sample Type: DNA
Breeding Program: IITA
Location:
Year: 2017
Description:
Genotyping Facility: None
Close

In the Well Information section you can choose to either 1) Upload an XLS
or XLSX spreadsheet with your sample layout or 2) let the database create
the sample layout.
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Add Genotyping Trial

# Plate Information Well Information

1. Do you already have a plate layout created?

G GBI Select Plate Layout XLS File: Choose File | Mo file chosen
Spreadsheet format

2. Or do you want us to generate a plate layout for you?

+ Select a st for the source material going into each well. Your list should be a one to one pairing to each well e.g. if you want to fill 95 wells you should supply a list of 95
elements
« Note: From the most desirable to least desirable list type you can choose; tissue samples, plants, plots, or accessions

Source Observation Unit List: 119acc v

Blank Well: (Cornel G0 requires = speoffio well o be biank )

Well Concentration (ngiul]: (if you used the same canc for all wells]

Well Volume [ul): (f you used the same v for ail weiis)

Tissue: (f usd e sams tizsus for 2l wellz)

EXIACTON: (ff used e same exraotion for all wells)

PErSOn: (i same person prepared all wells )

Close

If you choose to upload an XLS or XLSX spreadsheet, the Spreadsheet Tem-
plate info requires the following;:

Upload Template Information

This is for uploading a pr isting g ping plate layout.
File must be Excel file (.xIs)
(Msx format not supported)
Header:
The first row (header) must contain the following
date sample_id  well_AO1  row column  source_obsenvation_unit_name dna_person  notes  fissue_ype  exraclion  concentration volume  is_blank

Required fields:

date (should be YYYY/MM/DD)

sample_id (the unique identifier for the sample in the well)

well_A01 (the position of the sample in the plate)

row (the row position of the sample in the plate e.g. A)

column (the column position of the sample in the plate e.g. 10)

source_observation_unit_name (must exist in the database. the identifier of the origin material. in order of most desirable identifier to least desirable identifier that can be used
here: tissus sample name, plant name, plot name, accession name)

Optional fields:
« dna_person (the name of the person who prepared the well)
notes (any additional notes an the well)
tissue_type (free-text for what type of tissue is present in the well)
extraction (free-text for the extraction method e.g. CTAB)
concentration (concentration in ng/ul)
wolume (volume in uf)
is_blank (indicates if well is blank write 1 if blank, otherwise lsave empty)

Close

In either case, the sample identifier is generally a concatenation of Plate
name and well position, e.g. MyGenotypingTriall AO01. In either case, you
need to provide a “source observation unit_ name” for each sample. This
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can be a tissue sample name, a plant name, a plot name, or an accession
name; however, in any case, the identifier must already exist in the database.
This allows us to link the sample in the well to specific field trial plots, or,
plants, or tissue samples. If you only know which accession is in the well,
you can use the accession name.

In the final Confirm section you can decide whether to submit this informa-
tion to the genotyping facility you selected. This requires that the genotyping
facility is BrAPI compliant to work.

Add Genotyping Trial

# Flate Information i Well Information ' Confirm

Along with saving this information to Yes
this database, | want to submit to the
Genotyping Facility:

Close

11.2 Genotyping Plate Detail Page

If you open a specific genotyping plate, it will take you to the detail page.
Here you can see the Accessions used in the plate (if you created the trial
and the source observation unit names you used were plots, this will still
work because we know the accession of the plot or plant or tissue sample).



148 CHAPTER 11. MANAGING GENOTYPING PLATES

Genotyping trial genou3l

Breeding Program IITA (ITA cassava breeding program, Ibadan, Nigeria)
Trial Type Genotyping Trial
Plate Format 96

SGN trial 3391 (genou3l)
Plate Sample Type DA
Genotyping Facility igd
Submitted 1o Genotyping Facility yes

Genotyping Facility Stams

Live Stats From Genotyping Facility

Dovmload PDF

Design Download layout [4s] [es]
Accessions
Tissue Sources

Tissue Samples

Further down you can see a graphical representation of your plate with well
positions. This can be 96 well or 384 well depending on your plate format.

Plate layout [Plate View]
o 02 03 0 05 % o7 ] 0 b n F¥] -
[
Sample: genou31 ADL  Sample: Sample: Sample: sample sample sample Sample: Sample: sampls Sample Sampl
Accession: 0436 gerou3L_AD2  genou3L A3 genou3lAO4  genou31_AOS  genou3l_ADG  genou3LADT  genou3L_AOB  genou31 A0S genou3L A0 genou3LALL  genou3l_AL2

Accession; 043D Accession: 043F Accession: 0445 Accession: 044D Accession: 0468 | Accession: 046D Accession: 047D Accession: 047F  Accession: 0486 Accession: 048D Accession: 0498

Sample: Sample: Sample: Sample: sample sample sample Sample: Sample: sampls Sample Sampl
genou3] 01 BLANK genou31 B02  genou3lB03  genou3l 504 genou3l B0 genou31BOS  genou3LBO7  genou3lBOB  genou3lB0S  genoulB10  genou31 Bl genou3lBl2
Aceession; BLANK  Aceession; 049D Aceession; 049F  Accession: 0508 Accession: 050D | Accession: 0SOF | Accession: 0528 Accession; 0520 Accession; D52F Accession: 0538  Accession; 0530  Accession: 053F

c
Sample: genou31 CO1  Sample: Sample: Sample: sample sample sample Sample: Sample: Sample Sample Sampl
Accession: 0545 gerou31 €02 genou3l €03 genou3l 04 genou3lCOS  genou31 €05 genoudl €07 genou31COB  genou3lC0S  genoudlCI0 genou3l_C1l  genou3lCl2

Aceession; 059D Aceession; 054F  Accession: 0S5B  Accession: 0SSD | Accessien: 056D Aecession: 0SB Accession: 057D Accession; 057F | Accession: 0588 Accession: 058D  Accession; 058F

)

Sample: genou31 D01 Sample: Sample: Sample: sample sample sample Sample: Sample: Sample Sample Sampl
Accession: 0556 gerou31 P02 genou3L P03 genou3l P04 genou31DOS  genou31 D05 genou3l D07 genou31DOS  genou31DOS  genou1 P10 genou31 D1l genou3l D12

Accession; 059D Accession; 059F Accession: 0605 Accession: 080D Accession: 060F  Accession: 0515 Accession: 061D Accession: 061F  Accession: 0628 Accession: 0520 Accession: 062F

E
Sample: genou31 E0L  Sample: Sample: Sample: sample sample sample Sample: Sample: Sample Sample Sampl
Accession: 0636 gerou3LF02  genou3LF03  genou3lE04  genou31E0S  genou31 0B genoudLFO7  genou31FOB  genou31E0S  genoudLFI0  genou3lFIL  genou3lE1Z

Aceession; 053D Aceession; 054D Accession: 054F Accession: 08SE | Accession: 085D  Aecession: DS5F  Accession: 0665 Accession; 066D Accession: 06F  Accession: 057D  Accession; 06TF

F
Sample: genou31 FO1  Sample Sample: Sample: Sample Sample Sample Sample: Sample Sample Sample: Sample:
Accession: 0686 gerou3LF02  genoudLF03  genou3lFO04  genou31FOS  genou31FOB  genoud1FO7  genou31FOB  genou31F0S  genoudlFI0  genou3lFIL  genou3lF1Z

Accession; 068D Accession; 068F Accession: 0698 Accession: 069D Accession: 069F  Accession: 0708 Accession: 070D Accession: 070F  Accession: 0718 Accession: 071D Accession: 071F

Sample: genou31_GOL  Sample Sample: Sample: Sample Sample Sample Sample: Sample Sample Sample: Sample:
Accession: 072D gerou3L G02  genoudl G03  genou3l GO4  genou31 GOS  genou3lGOG  genoudLGO7  genou3l GOB  genou31 GOS  genoudl G0 genou3LGLL  genou3l G12
Accession; 0738 Accession: 073D Accession: 074D Accession: 075B | Accession: 075D | Accession: O75F  Accession: 0768 Accession: 076D Accession: 076F  Accession: 0778 Accession: 0770

Sample: genou31 HO1  Sample Sample: Sample: Sample Sample Sample Sample: Sample Sample Sample:
Accession: 0786 gerou3LHOZ  genou3LHO3  genou3LHO4  genou31HOS  genou31HOS  genoudLHO7  genou31HOB  genou31HOS  genou3LHI0  genou31_HIL
Aceession; 078D Accession: 078F  Accession: 079D Accession: 079F | Accession: 0808 | Accession: 080D Accession: 0S0F  Accession: 081F  Accession: 0828 Accession: 0820
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Using Field Book App

Field Book

Field Book s a one of the apps developed as part of the One Handheld Per Breeder initiative. Our ultimate
goal is to create a program that can be used by a wide range of researchers to take notes on field
research plots. While there have been several versions of similar software or attempts to create a digital
note-taking tool released in the past, most of these were either simple spreadsheet applications that didn't
allow for fast and flexible data entry or were created for proprietary and expensive hardware,
inaccessible for most research groups.

By working with an open-source software and relatively inexpensive hardware (S200-5300), we have ‘i
created a platform that will not only allow researchers the abiity to replace hard-copy field books

(alleviating the possibility of transcription errors), but allow current technology to be used in environments

where cost and inflexibility have been limiting factors. We have worked with an independent developer to

create a flexible, open-source, note-taking program. Input data can be numeric, percentage, categorical,
date, and Boolean. These data types can be used for a variety of traits.

Field Book is written in Java and can be used on any 7 or 10 inch Android tablet. The file can be installed by
moving the .apk file to the tablet memory, allowing installations from non-Market apps, and opening the
.apk file. Examples of import files are available within the app. Please backup any data before upgrading
from earlier versions of Field Bock.
App | Manual | Source
Developers

Jesse Poland, Project Lead, USDA-ARS / Kansas State University

Technology Projects. Project Programmer

Trevor Rife. Project Designer and Programmer, Kansas State University
Translators

Irazema Fuentes-Bueno, Spanish, LISDA4-ARS

Sandra Dunckel, German, Kansas State University

SGN databases support the Android Field Book App for collecting pheno-
typic data in the field with tablet computers. The app is available here:

https://play.google.com/store /apps/details ?id=com.fieldbook.tracker
e The app can also be downloaded directly from the Google Play store.
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There is no charge for the app.

o Field Book App requires two files for collecting data: Field layout file

and trait file.

o SGN databases can generate the field layout file and trait file, which

can be downloaded onto your computer, then transferred to an Android
tablet device.

12.1 A typical workflow

1.

2.

Creating a field layout file based on the design of field trial
Creating a trait file from the list of traits

Downloading the field layout file and trait file from the database to
your computer

Downloading the field layout file and trait file to the tablet (where the
Field Book App is installed)

Collecting phenotypes
Exporting phenotypes from Field Book App to your computer

Uploading the exported phenotype file from your computer to the
database

12.2 Creating Field Layout Files for the Field

Book App

There are two alternative methods for creating “Field Layout Files”.

1.

2.

Using “Field Book Tools” page

Using “Trial Detail” page.
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12.2.1 Creating “Field Layout Files” by using “Field
Book Tools” page.

To access “Field Book Tools” page, clicking on “Field Book App” in the
“Manage” menu.

ﬁ CASSAVABASE

On the “Field

ﬁ CASSAVABASE

Search Manage Analyze Maps About (oWl Gregor_ Mendel _ [c3

Breeding Programs

ZH Locatons WWW“
€ Accessions e Browse the cassava genome v6.1 @ JGI

Rurserios and Crossss |8 BLAST search @ JGI
. ! Download the annotations @ JGI
Download the Genome Sequence v6.1 @ JGI

enotvoing Tria
Field Book App|
PRenowEmg

Barcodes
Download

Book Tools” page, clicking on “New”

Search Manage Analyze Maps About [¢Q@l| Gregor_Mendel [c3

Field Book Tools

Field Book i an app for collecting phenotypic data on field research plots using an android tablet computer.
Field Book Software

Field Layout Files [New]

Trait Files [New]
Uploaded Phenotype Files None [Upload]

Removed Phenotype Files None

On the “Download Fieldbook” window, selecting trial name and data level
(plots or plants), then clicking on “Submit” button. A treatment can be
selected, which allows you to record phenotypes based on treatment appli-
cation. A list of traits can be selected, which provides a summary of an
accession’s global performance for those traits in the Fieldbook.
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Download Fieldbook for

Trial: 10cetNR10series| UM
Treatment: Mone

Data Level: Plots

Included Not Included
Columns: Columns:

Average performance of select
accessions (for all measurements
in database) for list of traits:

If the field book layout file was successfully created, a pop-up window will
indicate that the field book layout file was saved successfully. Clicking on
the file name will immediately download the file onto your computer. The
file is also available to download on the “Field Book Tools” page, if you need
to re-download it.

Fieldbook for Created

© The field book layout file was saved successfully

/data/prod/archive/482/tablet_field_layout/2017-10-
10_20:36:24_05uyt20pdMK xls

Close

To download field layout file to your computer, clicking on “Download File”,
the file can then be transferred to your tablet. If you no longer want to keep
the field layout file, clicking on “Delete Layout File”.
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g CASSAVABASE ~ Search  Manage  Analyze  Maps  About Q &

Field Book Tools

Field Book is an app for collecting phenotypic data on field research plots using an android tablet computer.
Field Book Software

Field Layout Files [New]

Download File]fj[Delete Layout File]

2016-10-12_20:08:09_05uyt20interUB.xIg

Trait Files [New]
Uploaded Phenotype Files None [Upload]
Removed Phenotype Files None

12.2.2 Creating “Field Layout Files” by using “Trial
Detail” page.

To create “Field Layout Files”, go to the “Trial Detail” page of the trial that
you want to create the file. On the “Trial Detail” page, scrolling down to
the bottom of the page to find “Android Field Book Layout” in the “Files”
section, then clicking on the “Create Field Book” link.

Data Collection Files

Phenotyping Spreadsheets [Create Spreadsheet]
Android Field Book Layout [Create

Data Collector Spreadsheet [Create DataCollector Spreadsheet]

Uploaded Phenotyping Files

Phenotyping Spreadsheets [Upload]
Android Field Book Exported [Upload]
Data Collector Spreadsheet [Upload]

Clicking on the “Create Field Book” link will open a new window showing
the name of the trial that you selected, as well as data level (plots or plants).
A treatment can be selected, which allows you to record phenotypes based on
treatment application. A list of traits can be selected, which provides a sum-
mary of an accession’s global performance for those traits in the Fieldbook.
To proceed, clicking on “Submit” button.
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Download Fieldbook for 0Suyt20interuB
Trial: 05uyt20interlUB
Treatment: None
Data Level: Plots
Included plot_name @ Not Included m
Columns: block number © Columns: m
biot number © [Tocation_name ]
o]
I
6o ]
[esdiotname |
num_seed_per_plot
Average performance of select
accessions (for all measurements
in database) for list of traits:

If the field book layout file was successfully created, a pop-up window will
indicate that the field book layout file was saved successfully. Clicking on
the file name will immediately download the file onto your computer. The
file is also available to download on the “Field Book Tools” page, if you need
to re-download it.

Fieldbook for Created

© The field book layout file was saved successfully

/data/prod/archive/482/tablet_field_layout/2017-10-
10_20:36:24_05uyt20pdMK xls

Close

To download field layout file to your computer, clicking on “Download File”,
the file can then be transferred to your tablet. If you no longer want to keep
the field layout file, clicking on “Delete Layout File”.
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ﬁ CASSAVABASE ~ Search  Manage  Anayze  Maps  About Q &

Field Book Tools

Field Book is an app for collecting phenotypic data on field research plots using an android tablet computer.
Field Book Software

() Field Layout Files [New]
2016-10-12_20:08:09_05uyt20interUB.xigfDownload File]f{ [Delete Layout File]

Trait Files [New]

Uploaded Phenotype Files None [Upload]

Removed Phenotype Files None

12.3 Creating Trait Files for the Field Book
App

Steps to Create a Trait File:

12.3.1 Creating a Trait List

After you logged in, lists can be created and managed using the Search Wiz-
ard or the “Lists” link. For more information on how to create lists, click
here.

ﬁ CASSAVABASE Search Manage  Analyze Maps  About [oWll Gregor Mendel [ Lists E| lcd

s

Accessions and Plots S

Trials grams Search accessions and trials
Markers & Make crossings

Images 3 breeding trials Fieldbook App & uploading
Eioople Cassava Trait Ontology

12.3.2 Creating a Trait File

After you have your trait list, clicking on the “Field Book App” link found
under the “Manage” menu tab. This will take you to the “Field Book Tools”

page.
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Breeding Programs
Locations

The  Accessions |
Nurseries and Crosses €S
Field Trials J

ﬁ CASSAVABASE Search  Manage  Analyze  Maps  About [oWll Gregor Mendel | Lists Bl ey

Browse the cassava genome v6.1 @ JGI
BLAST search @ JGI

Download the annotations @ JGI
Download the Genome Sequence v6.1 @ JGI

PRenOOTs
Barcodes
Download

To create a new trait file, finding the heading “Trait Files”, then clicking on
the “New” link.

"
ﬂ CASSAVABASE ~ Search  Manage  Analyze  Maps  About Q I

Field Book Tools

Field Book is an app for collecting phenotypic data on field research plots using an android tablet computer.
Field Book Software

Field Layout Files [New]
Trait Files [New]
Uploaded Phenotype Files None [Upload]
Removed Phenotype Files None

Clicking on the “New” link will open a dialogue box titled “Create Trait File”.
Please enter your “Trait file name” and select “List of traits to include” from
drop-down list that you previously created. You can only use traits included
in the list. Check the box titled “Include Notes Trait” if you would also like
to record and upload general plot notes in the field. Click “OK” to submit.

I CASSAVABASE  Search  Manage  Analyze  Maps  About [l Gregor_ Mendel | Lists Bl lcd

Field Book Tools

Field Book | Create Trait File let computer.

Field Book
Trait file name: MyTraitFile

List of traits to include:

Field Layout Files I new. trait list . I [New]

Trait Files [New]

Uploaded Phenotype [Upload]
Ok | | Cancel

Removed Phenotype

If your trait file was successfully created, a new window will indicate that
the trait file was saved, then clicking on “Close”.
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After the trait file was saved, you will see your file listed in the “Field Book
Tools” page. Clicking on “Download” link to download the trait file to your
computer.

i CASSAVABASE  Search  Manage  Analyze  Maps  About [*Wl| Gregor Mendel | ListsE Wc

Field Book Tools

Field Book Software

0 Field Book i an app for collecting phenotypic data on field research plots using an android tablet computer.

Field Layout Files [New]
() Trait Files [New]

2016-10-13_19:10:19_MyTraitFile.trf[Download])

Uploaded Phenotype Files None [Upload]
Removed Phenotype Files None

After downloading the trait file to your computer, the file can be trans-
ferred to an Android Tablet. You need the Android Field Book App to
open the file. The Android Field Book App can be downloaded at: htip:
//www.wheatgenetics.orq/bioinformatics/22-android-field-book

12.4 Transferring Files from Your Computer
to Android Tablet

12.4.1 Files on your computer

After downloading, Field Layout files and Trait files can be found in
the “Downloads” folder of your computer. Field Layout files on your
computer will have a prefix “fieldbook layout ” added to the begin-
ning of the file name. For example: “2014-01-28_ 19:14:34_ Trial
Demo_location 6767.xls” on the the database website will be saved as
“field__book_layout_ 2014-01-28_ 19:14:34 Trial Demo_ location


http://www.wheatgenetics.org/bioinformatics/22-android-field-book
http://www.wheatgenetics.org/bioinformatics/22-android-field-book
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6767.x1s” on your computer.

Downloads

™ Home Downloads

Places | Name | Size Type Modified ~
© Recent . 2015-11-04_19_58_04_My Favorite Traits.trt 521 bytes Text
A H
ome F™ fieldbook_layout_201511-04_20_40_48 Test Tri...  9.2kB Spreadsheet
[ Desktop
[ Documents @ IITA Contacts visa 151028.xlsx 13.5kB Spreadsheet Nov2
@ Pedigree record Umudike.xlsx 46.3kB Spreadsheet Oct30

The files can be transferred to Android tablet by copying the files into the
tablet’s Internal Storage File.

12.4.2 Files on your Android tablet

To transfer Field Layout file and Trait file to your Android tablet, connecting
an Android tablet to your computer, then clicking on tablet icon on your com-
puter. Clicking on the tablet icon will open a window showing an “Internal
Storage” file.

Organize * = Open Mew folder ==« @ @
o MName Date modified Type Size
-l Libraries
_— I| . Internal storage File folder | I
@ Documents
Aﬁ Music
[ Pictures
E Videos

- Computer
&, Local Disk (C)
I CD Drive (D:) 15.
L mtp:host="%5Bu:
5 virtualbox_share

m

9! MNetwork

After you installed the Android Field Book App, all files for the app are
stored in the “fieldBook” folder within the “Internal storage” folder.
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Organize = = Open MNew folder ==« [ @
3 ﬁj ' Dats modificd Juos 225 1
i Libraries | | fieldBook 8/9/2013 6:32 PM File folder |I
@ Documents T inteig 8797 ! e tolder
Aﬁ Music L 1 MathsWorkout 10/27/201311:14 ... File folder
[E=] Pictures 1 media 8/10/20131:50 PM  File folder
B videos || MoreExchange 8/30/2013 4:36 PM  File folder
1. Movies 8/9/2013 2:44 PM File folder
1%/ Computer 1) Music 8/9/2013 244 PM  File folder
& Local Disk (C:) . Notifications 8/9/2013 2:44 PM File folder
) D Drive (D3 154 ) 06Q 8/28/2013 5:49 PM  File folder
5 mtp:host=%5Bu! | panoramas 8/9/20133:04 PM  File folder
5 virtualboy_share 1 pers 12/3/20137:56 AM  File folder
. Pictures 12/14/2013 6:34 PM  File folder
€ Network | Podcasts 8/9/2013 2:44 PM File folder
!

. rdtme 10/16/2013 8:33 PM ___ File folder i
1

Within the “fieldBook” folder, there are five sub-folders:
o field export
o field import
o plot_data
o Tesources
o trait

Field Layout files must be copied into the “field__import” folder.

Organize = =l Open MNew folder =« [ @
i MName : Date modified Type Size
- Libraries . i
@ Documents - - — §
. | | field_import 12/3/2013 4:54 PM  File folder
Aﬁ Music
i — . plot_data a/5/ g e Tolder
[&=] Pictures )
) | resources 8/9/2013 6:32 PM File folder
B videos . .
1 trait 12/3/2013 4:56 PM  File folder

Lo Computer
£, Local Disk (C:)
] CD Drive (D:) 15.
S mtp:host=%5Bu:
5 virtualbox_share

m

Gh MNetwork

4

Trait files must be copied into the “trait” folder.
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Organize = = Open MNew folder >
i MName Date modified Type Size
4 Libraries . ) )
— ) field_export 12/12/201312:13 ... File folder
j Documents . = -
&) Musi J field_import 12/3/2013 4:54 PM  File folder
o' usic
) — J plot_data 8/9/2013 6:32 PM File folder
| Pictures )
/079013 5.3 Ph Eile folder
B2 videos ; -
| trait 12/3/2013 4:56 PM  File folder
1M Computer

£, Local Disk (C)

] CD Drive (D:) 154
S mtp:host=%5Bu:
L virtualbox_share

m

&i MNetwork

You can either drag and drop, or copy the Field Layout file and the Trait file
from your computer to the folders in your Android tablet.

12.5 Setting up “Field Book App” for data
collection

After you transferred the Field Layout file and Trait file from your computer
to Android tablet, you still need to set up “Field Book App” on your tablet
for data collection.

To set up the Field Book App:

1. To open the Field Book App in the Android Tablet, clicking
on the Field Book App icon, which is a green rectangle.
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2. To import Field Layout files, clicking on the “Fields” section
of the main menu of the Field Book App.
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Setup

] «—
Traits

Export

Advanced Settings
Language

Tutorial

Clicking on the “Fields” tab will open a new dialogue that will let you select
the file that you want to import.
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Choose Field File

fieldbook_layout_2014-01-09_04-35-14_
Trial Demo_location 6767.xls

Close

Choosing a Field File will generate a new dialogue that will ask you to choose
between an Excel or CSV format. Since the data from the database is in Excel
format, choose the Excel option.
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Import Field File (CSV)

Import Field File (Excel) I

Close

After submitting the file format, a final dialogue box will appear. Please
provide information about the file that you want to import. Please ensure

that “plot__name” is set as the unique identifier. To finalize the process,
clicking “OK” button.
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Import Fields

plot_id Unique ID

range 1st Level Division
plot 2nd Level Division
rep Extra Information
accession Extra Information

is_a_control Extra Information

OK

3. To import Trait Files, clicking on the “Traits” tab on the main
menu of the Field Book App.
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Setup

Fields

—
Export

Advanced Settings
Language

Tutorial

Then, clicking on the three dots symbol found on the upper right corner of
the Field Book screen. This will open a drop down menu with the choices
“Import” and “Export”. Clicking on “Import”
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u ADD TRAIT DELETEALL 1 |_|

A W Copy Del text codel |'mpmr
Export
M W Copy Del text CO:storage rool size

Clicking on “import” will open a new dialogue that displays a list of trait
files that you can select to import to the Field Book App.
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Import

2014-01-09_05-25-04_SanDiegoTraits.tr
t

Close

The trait file is now imported into the Field Book App. The traits page will
show all trait files and available traits.
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I. ADD TRAIT DELETE ALL
AN Copy Del text COdeaf lobe number
M W Copy Del text CO:storage root size

12.6 Exporting Files from Field Book App

Data that were collected on the Field Book App can be exported back to
your tablet folder, which can then be transferred to your computer.

To export files containing data from the Field Book App to your tablet,
clicking on the “Export” link on the main menu page of the Field Book App.
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Setup

Fields

Traits

Advanced Settings
Language

Tutorial

Clicking on the “Export” link will open a new dialogue window. To ensure
that data are exported in a correct format for the database, checking the
“Database Format” box, then clicking on “OK” button.
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¥ Database Format <=
Table Format

plot_id
range

plot

rep
accession

is_a_control

Filename
2014.01.09_fieldbook_layout_2014-01-09_0

0K Close
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The exported file can then be found in the “field export” sub-folder within
the “fieldBook” folder on your tablet. Once you connect your tablet to your

computer, you can directly transfer the file to your computer.

Organize = = Open

& Downloads

11l Recent Places

4 Libraries
@ Documents
J? Music
[ Pictures

£ videos

.- Computer
£, Local Disk (C)
I CD Drive (D:) 15.

S virtualbox_share

S mtphost=3:5Bu

€l Network

-

New folder =~ 0 @
MName Date modified Type Size
| | field_export 12/12/201312:13 ...  Filefolder I
.. field_import 12/3/2013 4:54 PM File folder
. plot_data 8/9/2013 6:32 PM File folder
| resources 8/9/2013 6:32 PM File folder
J trait 12/3/2013 4:56 PM File folder
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Organize = Open - Print MNew folder = o« i @
B Desktop *  Name Date modified Type Size
& Downloads s . .
. @ 2014.01.09 fieldbook_layout_2014-01-09_... 1/9/2014 3:13 AM Microsoft Excel C... 1 KBI
1= Recent Places

- Libraries
@ Documents
J? Music
(=] Pictures

£ videos

m

. Computer
&, Local Disk (C)
Y <D Drive (D) 15—
L mtp:host=%5Bu:
® virtualbox_share

12.7 Uploading Phenotype Files to an SGN
database

To upload phenotype files to the database, clicking on “Field Book App” in
the “Manage” menu.

2 CASSAVABASE Search  Manage  Analyze ~ Maps  About [eWll Gregor Mendel | Lists Bl 3

Breeding Programs
4%l Locations
The  Accessions

Nurseries and Crosses

Browse the cassava genome v6.1 @ JGI
BLAST search @ JGI

Download the annotations @ JGI
Download the Genome Sequence v6.1 @ JGI

) : K= .

Barcodes
Download

On the “Field Book Tools” page, clicking on “Upload” link in the “Uploaded
Phenotype Files” section.

i' CASSAVABASE  Search  Manage  Analyze  Maps  About Q Y

Field Book Tools

Field Book is an app for collecting phenotypic data on field research plots using an android tablet computer.

Field Book Software

Field Layout Files [New]

Trait Files [New]

Uploaded Phenotype Files None

Removed Phenotype Files None

Clicking on the “Upload” link will open a new dialogue asking you to choose
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a file that you want to upload to the database website. Please ensure that
“plot__name” is the first column of the file to be uploaded. To make sure that
the file has the correct format for uploading, click on the “Verify” button.
After the file format has been verified, click on the “Store” button.

Upload Fieldbook File

Upload Exported Fieldbook Phenotype File in Database Format for Plots or Plants

Data Level: Plots

Fieldbook File: I Choose File no file selected

Images ZipFile Choose File no file selected

(Optional):

owe | 0 (D

The list of uploaded phenotype files can be found on
page

the Field Book Tools

[=] Trait Files

INew]|

2013-10-08_15:22:12_ trt{Download]
2013-10-28_19:48:13_ex1.tri[Downlkad]
2013-11-21_19:52:35_fieldbookdemo tri[Downkoad]
2013-11-25_20:41:31_demotraitstoday. tri[Download]
2013-12-03_21:12:40_my_trait_list.tri{Download]
2014-01-09_05:25:04_SanDiegoTraits.tri[Download]

=] Uploaded Phenotype Files

[Upload] |

2014-01-09_08:23:09_2014.01.09_fiekdbook_layout_2014-01-08_04-35-14_Trial Demo_location

6767 .xds_database.csv X

|Flsm:mad Phenotype Files

None

The uploaded files will also be seen in the corresponding “Trial Detail” page.
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Trial detail for Trial Demo_location 6767

|Bma-ding program change |
Demo (Demonstration Breeding Program) X

|~ram:..]| |
BT6T

LLacation(s) |
Demo_location

|Dun'l|:|ﬂm| |
Demanstration in SanDiego

5] Design |
Design: RCBD

Number of blocks: 4
Number of replicates: 1

[] Accessions

[ Plots

I;’rdlnmw-dl

storage root size (3 assays) .
leaf lobe number (3 assays)
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Managing Phenotypic Data

To facilitate uploading process for phenotypic data, “Manage Phenotypic
Data” page provides two options for uploading: Field Book Phenotype file
in database format and phenotype file in Excel (.xls or .xlsx) file format. To
access “Manage Phenotypic Data” page, clicking on “Phenotyping” in the
“Manage” menu.

i' CASSAVABASE ~ Search  Manage  Analyze  Maps  About W Gregor Mendel 3
reeding Pr o ~ -

Search accessions and trials

Make crossings

Fieldbook App & uploading
Cassava Trait Ontology

Search
el

13.1 Uploading Fieldbook Phenotypes

13.1.1 Export Field Book Database File

)

The database upload of Field Book phenotype data relies on the “Database’
format from the Field Book. Please make sure to export the “Database”
format from the Field Book if you intend to upload the data using the Field
Book Upload we describe below. If you prefer to use the “Table” format
that the Field Book exports, you can modify this format to work with the
Speadsheet Upload we describe below.
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13.1.2 Upload Field Book Database File

To upload a Field Book Phenotype file in a database format, click the “Upload
Fieldbook” link

ﬁ CASSAVABASE Search  Manage  Analyze  Maps  About [oWll Gregor Mendel | ListsE W3

Manage Phenotypic Data

Phenotype Search
Uploaded Files [Upload Fieldbook] [Upload Spreadsheet]

Removed Files

The “Upload Fieldbook” link on this page and “Upload” link on the “Field
Book Tools” page open the same dialogue. Please follow instructions for
uploading phenotypic files on the 12 page.

Upload Fieldbook File

Upload Exported Fieldbook Phenotype File in Database Format for Plots or Plants

Data Level: Plots

Fieldbook File: Choose File ' no file selected

Images ZipFile Choose File ' no file selected

(Optional):

13.2 Uploading Spreadsheet Phenotypes
To upload a phenotype file in an Excel (.xIs or .xlsx) file format, click the
“Upload Spreadsheet” link.

ﬂ CASSAVABASE  Search  Manage  Analyze  Maps  About Q 3

Manage Phenotypic Data

Phenotype Search
Uploaded Files [Upload Fieldbook]l{Upload Spreadsheet]
Removed Files

Please specify “Data Level” (Plots or Plants) and select the Excel file that
you want to upload.
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Upload Phenotype Spreadsheet

13.2.1 Generating Spreadsheet File

You can find more file format information by clicking on “Spreadsheet For-
mat” link. Clicking on “Spreadsheet Format” will open the following dialog.
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Template Information

Phenotype spreadsheet must be uploaded in .xls excel file format

(tab-delimited text formats are NOT supported)

Create Phenotyping Spreadsheet for Trial

Required Data:

+ Please click the abowve button to generate the required phenotype
spreadsheet

Notes:

= For "sprouting proportion”, "trait name|trait id"
should be written as "sprouting proportion|CO_334:0000008".
If spreadsheet file was not generated from the database,

consult the Trait Ontology to ensure you have the correct trait id.
« Two or more traits can be uploaded at the same time.

Timestamps:

= Toinclude timestamp information for your measurements, click the checkbox
"Includes Timestamps".

= Fortimestamps, values should be recorded as "Value, Timestamp".
For no timestamps, values should be recorded as "Value".

= Timestamp format must be YYYY-MM-DD HH:MM:S5-0000 or YYYY-MM-DD
HH:MM:SS+0000

= Example with timestamps:

Close

Clicking on “Create Phenotyping Spreadsheet” will bring up a dialog where
you can indicate the trial(s) you are interested in and the trait list you are
interested in. Clicking “Submit” will download the xlsx file onto your com-
puter, where you can then fill in the phenotypes.
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Download Phenotype Spreadsheet for

Trial: CASS_6Genotypes_Sampling_2015
Kasese solgs trial
test t
test_trial
trial2 NaCRRI
Trait List: traits .
Data Level: Plats .

CIUSE

13.2.2 Uploading Spreadsheet File

To ensure that the file has a correct format for uploading, click on the “Verify”
button. This will check the contents of the file and also perform quality
checks on the values in the file. These checks include checking the trait
definition for categorical values, minimum and maximum values, and data
type checking. It will also check if there are already values uploaded for the
given observation units and traits. If there are, there is an option to overwrite
the existing values with the new values in your file. If the file is valid, only
then can you click “Store” to store the information in the database.
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Upload Phenotype Spreadsheet

File format information
Spreadsheet Format

Timestamps
Included:
Data Level: Plats A
Phenotype Choose File | Mo file chosen
Spreadsheet:
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Managing Barcodes

SGN databases provide tools for generating barcodes for stock identification.

To access “Barcode Tools” page, clicking on “Barcodes” in the “Manage”
menu.

“i' CASSAVABASE ~ Search  Manage  Analyze ~ Maps  About Q (3

Breeding Programs . - .
Locations WL i s VR TAT R
/:‘ccesslons o nes Browse the cassava genomev6.1 @ JGI

urseries and Crosses BLAST search @ JGI

Download the annotations @ JGI

Download the Genome Sequence v6.1 @ JGI
Design VIGS constructs
Cassava Expression Atlas

|

Field Trials
Genotyping Trials
Field Book App

i cassava reveals
ic diversity

Sequ

“Barcode Tools” page provides four options for generating barcodes:

Single barcode

Multiple barcodes

Plot phenotyping barcodes

Trial barcodes

To generate single barcode, clicking on “Generate Barcode” link on the “Bar-
code Tools” page.
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5@ CASSAVABASE ~ Seach  Manage  Analyze  Maps  About Q &
Barcode Tools
|© Generate Barcode |

Download Stock Barcodes

Enter a List of Stock Names:

Or Paste From a List: ITA_WKSHP_D2

In the “Generate Barcode” section, specify the name of the barcode, size of
the barcode, then clicking on “Generate Barcode”

Generate Barcode

Barcode Text: ITM530572\ I

sma: O

Large:

The database will generate a barcode for your stock. The barcode can be
printed for your stock identification. It also appears on its corresponding
stock page.

TMS30572

If you have a list of stocks that you want to generate barcodes, you can
use “Download Stock Barcodes” section. You have three options for entering
stock names:

1. Typing in stock names, or copy and paste from other file into the box
(1)

2. Choosing a list of stocks from your “Lists” (2), and transferring the list
into the box (1) by clicking on “paste” button.

3. Uploading a “Tab-delimited Text File” with stock names.
4. Select an optional printing format from the available formats.

You can select printer settings that you prefer in the “Printer Settings” sec-
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tion. After you enter stock names and specify printer settings, clicking on

“Download Barcodes” button at the bottom of the page.

ﬁ CASSAVABASE  Search  Manage  Analyze  Maps  About

Generate Barcode

Download Stock Barcodes

1

Barcode Tools

Enter a List of Stock Names:

IITA-TMS-BAD9200033
IITA-TMS-BAD9200061

e 2

Or Paste From a List:

IITA_WKSHP_D2

o |

Or Upload
With Stock Names:

Choose File | no file selected

Print Duplicate Labels Per Row:
Print Field Information For Plots:
Print Parents For Nurseries:

Printer Settings

Number of Label

Rows: 10
Page Format: Letter
Top Margin (mm): |,
Bottom Margin I

(mm):

Useful for Printing Field Information of Trials.

Useful for Printing Pedigree Information for Nurseries.

Number of Label Columns

Per Page: 3

Add text to label, e.g.

Y location:

Left Margin (mm):

Right Margin (mm): 20

Clear

If you have a list of plots that you want to generate phenotyping barcodes,
you can use “Download Plot Phenotyping Barcodes” section. You have three

options for entering plot names:

1. Typing in plot names, or copy and paste from other file into the box

(1)

2. Choosing a list of plots from your “Lists” (2), and transferring the list
into the box (1) by clicking on “paste” button.

3. Uploading a “Tab-delimited Text File” with plot names.
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Download Plot Phenotyping Barcodes

Enter a List of Stock Names:

Or Paste From aList 00000_plot_barcode

i Mo file chosen
Or Upload Choose File | M

With Stock Names:

Add Texi to Label, e.g. location:

Clear

If you have a list of trials that you want to generate barcodes, you can use
“Download Trial Barcodes” section. You have three options for entering trial
names:

1. Typing in trial names, or copy and paste from other file into the box
(1)

2. Choosing a list of trial from your “Lists” (2), and transferring the list
into the box (1) by clicking on “paste” button.

3. Uploading a “Tab-delimited Text File” with trial names.

Download Trial Barcodes

Enter a List of Trial Hames:

Or Paste From aList T0_trial_list

Choose File | Mo file chosen
Or Upload

With Trial Hames:

Clear
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Using the Label Designer

Breedbase provides an interactive design tool for creating custom labels. To
access the Label Desginer, click on “Label Designer” in the “Manage” menu.
The following sections explain your many options as you advance through
each step of the design workflow.

15.0.1 First Select a Datasource

The first step is to select a data source. Since the label designer can generate
labels for different data types, you can optionally filter the source selection
by the data type you're interested in. Then, select a field, genotyping, or
crossing trial to populate your labels with the trial design information. Or
select a list to populate your label with the list contents. For data sources
with multiple levels of information you will also be asked to pick a level (plot,
plant, etc.) before proceeding. To generate plot-level labels for more than
one trial at once, select a list of trials as the source and plot as the level.
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e ey
% SweetPotatoBase Search Manage Analyze Genomes About Q Calendar [

Intro and Data Source: Set Page and Label Sze Design Your Label More Options, Save, And Download

Welcome to the Label Designer

This workflow will guide you through each step of the design process. For detailed explanations of each step please refer to
the label designer section of the manual.

To start, select a data source and a data level. When you are finished, click 'Next'

Data Source: Kasese solgs trial - Label For Select a Level v
Every:

SweetPotatoBase is located at the Boyce Thompson Institute for Plant Research and is part of the GT4SF project.

15.0.2 Set Page and Label Size

Now choose whether to create a new design or load a saved design. If you
choose new, you will be prompted to select a page size and label size. If you
do not see your page or label size as an option, then select Custom and enter
your desired dimensions in pixels, or 1/72nds of an inch. If you choose saved,
you will be prompted to select a saved design then will be taken directly to
the design step with the saved design elements preloaded.
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e
g SweetPotatoBase Search Manage Analyze Genomes About Q Calendar & [y

Intro and Data Source Set Page and Label Size Design Your Label More Options, Save, And Download

Now, define your layout. You may retrieve these settings from a saved design, or you can start a new design by selecting a
page and label format.

New or ® New Saved
Saved:
Page Format: US Letter PDF . Label Format: Custom .
Label Width: Label Height:
144 72 Apply

(72 pixels/inch)

m.

15.0.3 Design Your Label

Below is a draw area where you can begin adding elements to your label. First
select a type, then field, size, and font, then click ‘Add’ You can add text
to an exisiting field or create a completely custom field by clicking ‘Create
Custom Field” Once added, you can drag and drop elements, or delete them
by clicking on the red box in their upper left corners. Barcodes can also
be resized by dragging on the green box in their lower right corners. If
you are creating labels for a trial it is highly recommended to include a
barcode encoding your plot, plant, or tissue sample names. These are your
unique identifiers that will need to included with any phenotypic or genotypic
measurements loaded into the database. When you are satisfied with your
design, click next!
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oo e
g SweetPotatoBase Search Manage Analyze Genomes About Q Calendar @ [c

Intro and Data Source Set Page and Label Size Design Your Label WMore Options, Save, And Download

Time to design! Start by selecting a type and field. Then click 'add' to generate your new label element in the draw area.

Add, drag, customize, resize, and delete as many elements as you like. A barcode containing your unigue identifier
(plot_name, plant_name, etc) is strongly recommended.

UG130095

Type: Field: Size: Font:

Text (FDF) v accession_name ¥ 32 Times-Bold v Add

Create Custom Field

15.0.4 Adjust Formatting, Save, and Download

Last step! Here you can tweak your formatting and page layout, save your
design, or download your labels. The additional settings dialog will allow
you to fine tune the print margins and margins between labels. The units
are pixels or 1/72nds of an inch. It’s not recommended to change these until
you've already done a test print. You can also set the # of copies per label,
filter by rep, or download just the first page for test purposes. To save you're
design just type a unique name and hit save. This will save your design
to your list manager where you can set it to public to share it with others.
Finally if you are ready just hit download to generate and download your
labels!
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Additional Settings:

; Top Margin

Iwniunl Gap Horizontal Gap

Top Margin: Left Margin:

36.7 1368
Horizontal Gap: Vertical Gap:

Number of Columns: Number of Rows:

Sort Labels by: Limit by Rep:

plot_number All v

k
Copies per label: Total # to download:
1 10
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Chapter 16

Managing Downloads

You can download phenotype, trial meta-data, pedigree, GBS genotype and
GBS genotype QC files from the database to your computer by using “Lists”.
To download, clicking on “Download” in the “Manage” menu.

| i' CASSAVABASE ~ Seach  Manage  Analyze  Maps  About [ Gregor Mendel - oS
ey Breeding Programs - - _
Locations £ 8 - 8 i e RS TR

Accessions

Nurseries and Crosses

Sequ  Field Trals
Genotyping Trials

| Field Book App

Phenotyping

Browse the cassava genomevé.1 @ JGI
BLAST search @ JGI

Download the annotations @ JGI

Download the Genome Sequence v6.1 @ JGI
Design VIGS constructs

Cassava Expression Atlas

nes

i cassava reveals
ic diversity

For each category, you can select a list of accessions from your “Lists” to
download their phenotypes, pedigree, GBS genotype, GBS genotype QC. In
the case of downloading trial meta-data, you would provide a list of trials,
while for downloading phenotype and GBS genotype QC, you can also use a
list of trials or traits.

Download Metadata

Select Parameters

Trials Options Action

Format
select v Download
XLS v
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ﬂ CASSAVABASE Search Manage  Analyze  Maps  About

Download Using Lists

Choose a list for each parameter and click "Download".

Download Phenotype

Select parameter:

Data
Accessions Trials Traits Format Timestamps  Level Action

. (default)

.csv

html

Select parameter:

Action

select v Download

Download GBS Genotype]

Select parameter:

Acces:

ions Genotyping Protocol Action

select * | v GBS ApeKI Cassava genome v5 J

GBS ApeKI Cassava genome v6
protocol
GBS ApeKI Cassava genome v6_0ct2015

GBS Genotype QC

Select parameter:
Trials Accessions Action

select select 4 GBS ApeKI Cassava genome v5 +




Chapter 17

Managing ODK Data
Collection

To access this page go to Manage and then ODK Data Collection. ODK
is used for remotely collecting data on Android and IOS devices. We cur-
rently are working to support two ODK service providers, namely ONA and
SMAP. We are using ONA to collect crossing information, including all lab
activities following seed production. We are using SMAP for phenotypic data
collection.
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17.1 ONA Crossing Information

17.1.1 Managing ONA Crossing Information

« ODK is an application that allows mobile data collection using user defined forms on Android or 105 devices. Data collected on the device can be instantaneously synched to the ODK server. T find
out more go to the ODK site. Many senices have developed web interfaces to better streamline the ODK experience. These senices assist in creating forms, deploying forms to your mobile
application, and visualizing data uploaded back from the mobile device. Currently we are working with SVAP and 0114 as two ODK senices

« ONA is eurrently being used for collecting crossing information. This requires exporting a crossing plan from here to the ONA server. The crossing plan guides collection of eross information and this
data is synched with ONA using ODK. From here, we run a script twice a day, which pulls data on ONA into our database

+ SMAP is currently being used for collecting phenotype information. The user collects phenotypes using a form they previously created. The questions in the form map directly to terms in the
ontology. As they callect data on the mobile device, the data is synched to SMAP. From here, we run a script twice a day, which pulls data on SMAP into our database

Crossing Data: ONA ODK Application

Select A Cross Wishlist: cross_wishlist_Abuja v

Select An ODK Form on ONA: BtracT_NM2018_01: BTracT - Nelson Mandela. v

Management

“ * Export Cross Wishlist (Crossing Plan) to Selected Form on ONA
=

® Schedule Import For Selected Form: Once per day at midnight v

Scheduled Time: Once per day at midnight

To begin collecting data using the ONA ODK form you must first have a
crossing plan in the form of a Cross Wishlist. To do this from this page, click
the “Export Cross Wishlist to ONA” button. Please refer to the “Create
Cross Wihlist” help section for more information. It is possible to view the
current available cross wishlists by clicking the “Export Cross Wishlist to
ONA?” button and then clicking “Available Cross Wishlists”.

Once your cross wishlist is available, you can use your mobile ODK applica-
tion to record crosses being done realtime. You can also record all laboratory
activities following seed extraction up to greenhouse plantlet hardening.

As you collect data using your mobile ODK application, your responses will
be synchronized with our database. The “Schedule Import for Selected Form”
section gives you options to perform the import daily or more frequently. It
is also possible to initiate a data import from ONA at anytime by clicking
“Import Crossing Data from Selected Form on ONA”.
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17.1.2 Reviewing Plant Status

The mobile ODK application has options to collect information about the
status of plants in the field, such as if they are flowering. Images for each
plant can also be recorded. The database will report this information here
in a summary table that looks like the following. Notice that images are also
transferred to the database.

Show 10 v/ entries search:
PlotName Date v Stawms

null Stawms:
Accession Name: null
Trial Mame: null
User: null
Status Location:
Status: fallen
MNote: null
Image: undefined

16-Huti-white_r8c12_plotl57 2018-02-12 Staws:
Accession Name: Huti-white
Trial Wame: 2016 mchare poliiantion block
User: HM
Status Locafion: in_field
Status: destroyed
MNote: destroyed by elephants

Image: ﬁ’! ﬂ:

16-ITC1460-ihulnkundu_rl7c8_plot344 2018-01-18 Flowering:
Accession Name: ITC1460-ljihu Inkundu
Plant Sex: female
16-ITCO712-AAcvRose_rlcl_plotl 2018-01-17 Flowering:
Accession Name: ITC0712-AAcv Rose
Plant Sex: male
16-ITC1468-Kahuti_rlc2_plot2 2018-01-17 Flowering:

Accession Name: ITC1468-Kahuti
Plant Sex; femnale

17.1.3 Graphical Summary For Performed Crosses

There is a section to summarize activities done for each cross. In this table
each row represents a single cross performed. All the activities that have
been performed will be shown here, such as “first pollination” and “embryo
rescue”. The scatter plot shown tracks seed numbers generated on the Y axis
and date of activity on the X axis.
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Show |10 | entries

Search:
Cross Information v Seeds Produced Graphs
1l Seeds Extracted
p
seedExtraction (1) 550
hanvest_date: 20180522 s g
total_seeds_eitracted: 586 ;’n“; :se s
extraction_date: 20180717
. 450
germinating_after_2wks (1)
tescusd_date: 2018.07-24
tescued_seeds: 50 400
gemni 2uks_date: 20130823
actively_2wis: 46 350
hardening [1): 300
hardening_date: 2018-11-27
sereenhsed_date: 20190731
- 250
screenhouse_humiditychamber (1).
screenhss_tianster_date: 20190731 200
1ooted_date: 2018-12-17
150
rooting (2).
rooting_plantlet: OK Gadeeds
1ooting_date: 2018-12-17 P
B Befeder iaqds
subculture_date: 2018-11.28 sof,
- otiielerds fuanks
oting, plantler: K RRAR Screenhouse Hardatiing

tooting_date: 20180117

——————————————————————————————
20,181,80{182,20{183, 20(1L84,80/185, 30| 10(1L87,20/188,80(189,40/150,200191,000
subculture_date; 2018-11-28 %?a?e %{%ﬁ& v |§

17.1.4 Summary Information For Performed Crosses

There is a secondary section to summarize what has been done across the
entire Cross Wishlist. This tree structure shows all activities performed for
a cross and shows how these crosses relate to the Cross Wishlist.

All Cross Wishlist Entries— Crosses Completed —Lab Actions Completed

g CrossedWishlist Entry: mkaranja @ 2018-01-17 01:00:22.908

Wishlist Femnale Accession: ITC1468-Kanuti

k4

& Wishlist Female Plot: 16-1TC1468-Kahuti_r1c2_plot2

& Wishlist Male Accession: ITCO712-AAcv Rose

24 Cross Name: NM20 180 THM-{123921C1/123517)
@ adive_seeds
M embryoRescue
M firstPollimation
© HM @ 2018-01-17T16:56:44.553+03
M germirating_after_ 2wks
M germirating_after_Bweeks
W hardening
W hansesting
© RI@ 2018-01-17T17:21:08.628+03
W repeatPallimation
M rocting
W screennouse_humiditychamber
W seedExtraction
M subculiture

o Wishlist Male Accession: ITCO766 Paliama



Chapter 18

Managing Tissue Samples

To access this page go to Manage and then Tissue Samples.

18.1 Tissue samples from field trials

A field trial contains plots planted with a specific accession. Each plot can
contain many plants, which in turn can contain many tissue samples. On
the manage tissue sample page we can see the field trials that contain tissue
samples already. We can choose to download the tissue sample layout as seen
in the below picture.

ﬂ View and create tissue samples for field trials. Tissue samples come flom a plantin a plot

Create tissue samples for field trial
Show |10 v entries Search:
. Breeding Trial Planting Harvest
Trial name Description program  Folder Year Location fype Design Date Date Download
. 3! 2015  Copy oftrial with _

postcomposed phenotypes
from cassbase
This trial was loaded into _
the fixture 10 test solgs.

Showing 1 to 2 of 2 entries Previous 1 Next
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If the field trial you want to collect tissue samples from is not in the above
table, you can click the button highlighted below.

Manage Tissue Samples

View and create tissue samples for field trials. Tissue samples come from a plantin a plot.

ﬂ Field Trial Tissue Samples

Create tissue samples for field trial

Field Trials With Tissue Samples

Show 10 v entries Search:

Breeding Trial Planting  Harvest
Trial name Description program  Folder Year Location type Design Date Date  Download

02015 Copy of trial with test -

postcomposed phenotypes
from casshase

This trial was loaded into ~ fest _

the fixture to test solgs.

Showing 1 to 2 of 2 entries Previous 1 Next

Once you have clicked this button, you will enter a workflow that begins with
the following introduction.

Create Tissue Samples for a Field Trial

Intro Selecta field trial Plant Entries Create Tissue Sample Entries.

This workflow will guide you through creating tissue samples for your field trial

Tissue samples are linked to a single plant, which is in turn linked to a single plot.
Many tissue samples can be created for each plant
Each tissue sample needs a globally unique name.

Tissue samples can then be transferred into genotyping trials (96 or 384 well plates).
Go to Next Step

Close

Once you click next, you will need to select your trial.
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Create Tissue Samples for a Field Trial

Intro. Select a field wial Flant Entries Create Tissue Sample Entries

2

Select a field trial

Show entries Search:
4 Trial Breeding Trial Planting Harvest
Select name Description program  Folder Year Location type Design Date Date Download
(=] CASS_6Genotypes_Sampling_2015  Copy of trial with test 2017 test location  Preliminary RCBD -
posteomposed Yield Trial
phenotypes from
cassbase
(5] Kas This trial was loaded test 2014 test_location Clonal Alpha -
into the fixture to test Evaluation
soigs.
(=] PVA20 asd test 2018 Comell Seedling RCED -
Biotech Nursery
(=] new_test_cross new_test_cross test -
(=] selection_population selection_population 2015 -
(=] test_genotyping_project test_genotyping_project 2015 -
(=] test_population2 test_population2 2015 -

Close

Next, if your trial currently only has plot entries saved, you will be asked to
enter how many plants are in each plot.

Create Tissue Samples for a Field Trial

Intro Select a field trial Plant Entries Create Tissue Sample Entries

Plant entries in your field trial

Please create plant entries for this trial.

Number of plants per plot: ‘ g 2

Inherits Management Factor(s) From .

Plots:

Close

Finally you will be asked how many tissue samples you want for each plant.
You can specify a string to include in the tissue sample name, such as leaf or
root.
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Create Tissue Samples for a Field Trial

intr Select a field trial Flant Entries Create Tissue Sample Entries
O
Create tissue sample entries for this trial
® Number of tissue samples per 3
plant:

© Tissue Name 1: leaf

O Tissue Name 2: leaf

© Tissue Name 3: stem

Inherits Management Factor(s) From
Plots:

Close

Afterwards you should see the following success message, indicating that the
tissue samples are saved.

Create Tissue Samples for a Field Trial

Intro Select a field wial Flant Entries Create Tissue Sample Entries

Complete! Your field trial's tissue samples were saved.
G Tissue samples saved successfully

+ You may want to go to the trial detail page for the trial now that it has plants.
+ You can print barcodes for the new tissue samples
+ You can use these fissue samples as source material for a genotyping trial (96 or 384 well plate)

Close

18.2 Genotyping Plate Tissue Samples (96 or
384 well plates)

A genotyping plate represents a 96 or 384 well plate. You can use the Co-
ordinate Android application to create your plate layout, or you can upload
your own Excel plate layout, or you can use the database to generate a plate
layout. Ideally, you will use tissue sample names originating from a field
trial as the “source” for each well tissue sample, but you can also use plant
names, plot names, or accession names.

From the manage tissue samples page, you can see the genotyping plates
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saved in the database. You can also download the layouts as shown below.

(111 Genotyping Trial Tissue Samples View and create fissue samples for genotyping trials. Genotyping trials represent fissue samples in 96 or 384 well plate layout
L L1 ]

Create or upload a genotyping trial | Exportto Genotyping Vendor

Genotyping Trials

Show |10 v | entries Search:

Trialname 4 Description Breeding program Folder ~ Year ~ Location Download

Cornell Biotech _
Carnell Biotech _

Previous 1 Next

18DNAL0L A 96 well DNA sequencing plate test 2017

18Ngenol asd test 2017

Showing 1 to 2 of 2 entries

If you need to create a new genotyping plate, you can click the button shown
below. This will guide you through a workflow for uploading or creating the
new plate layout.

111 Genotyping Trial Tissue Samples View and create fissue samples for genotyping trials. Genotyping trials represent fissue samples in 96 or 384 well plate layout
L L1 ]

Create or upload a genatyping rial | Exportto Genotyping Vendar
Genotyping Trials

Show |10 v entries Search:

Trialname 4 Description Breeding program Folder ~ Year ~ Location Download

Cornell Biotech _
18Ngenol asd test 2017 Comnell Biotech _

Showing 1o 2 of 2 entries

18DNAL0L A 96 well DNA sequencing plate test 2017

Previous 1 Next

Genotyping vendors require you to send a plate layout during submission.
You can download the plate layout as shown above, or you can go to a
genotyping plate detail page to download the Intertek formatted file.

In the future you will be able to directly export your genotyping plate plate
layout to vendors.
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Chapter 19

Managing Observation
Variables

19.1 Managing Observation Variables with
Traits, Methods, and Scales

Observation variables are the identifiers used when collecting phenotypic
data. An observation variable is composed of a trait, a method, and a scale.
The trait describes the attribute being measured e.g. ‘Plant Height. The
method defines the protocol in which the trait was observed e.g. ‘Using a one
meter long measuring stick’. The scale defines the units or dimensions for
which the measurement was taken e.g. ‘Meters’.

Generally, observation variables are defined in ontologies that are predefined.
We often use ontologies from cropontology.org. In this case, you will not be
able to define your own observation variables directly; instead, you will need
to contact us and we will add the observation variable for you.

For databases where the user has greater control, we have an interface to allow
addition of observation variables, along with traits, methods, and scales. To
begin, go to the Search->Traits page.

If the database you are on allows you to directly add observation variables,
you will see the following button at the bottom of the page.
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Help

Is the trait you are looking for not here?

Add A New Observation Variable To the Database

When you click the button, the following workflow will appear. You should
be logged in or else it will not allow addition of the observation variable. The
workflow begins with an introduction.

Add New Observation Variable

Intro Observation Variable Trait Method Scale Confim

©

Need a new observation variable?

o Please be sure the observation variable does not currently exist in the database using the trait search.

o Having many observation variables that are in fact recording the same thing is dangerous and can cause the database data to become fragmented.

o An observation variable is composed of a trait for the attribute being observed, a method describing how the attribute was measured, and a scale indicating the units of the
observation.

o Having descriptive observation variables is critical for downstream analysis.

Go to Next Step

Close

On the next workflow step, you select the ontology that you want to insert
the new observation variable into. You must also give a name and a definition
for the new observation variable.

Add New Observation Variable

Intro Observation Variable Trait Method Scale Confirm

Define your observation variable

An observation variable is composed of a trait for the attribute being observed, a method describing how the attribute was measured, and a scale indicating the units of the
observation.

Observation Variable Ontology Name:
) COMP (Composed traits)

¥ 1sOL (ISoL)
New Observation Variable Name: Plant height in meters extracted from RGB image using ImageJ
New Observation Variable Definition: Plant height in meters extracted from an red green blue (RGB) image using ImageJ

Go to Next Step

Close

On the next workflow step, you select the trait ontology to use. Once you
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select a trait ontology, a select containing all the terms in the selected on-
tology will appear. You can either select a trait or if it does not exist in the
select, you can create a new one by giving a name and a definition for the
new trait.

Add New Observation Variable
Intro Observation Variable Trait Methad Scale Confirm

Define your trait

= Atrait defines the attribute being measured. It is one component of an observation variable; the others are a method and a scale
= Here you can select a trait that already exists in an ontology in the database or you can add a new trait into an ontology.

Trait Ontology Name:
COMP (Composed traits)

¥/ 1SOL (ISOL)

Existing Traits in Selected Ontology: None

If the trait does not exist in the ontology you selected above, you can add a new trait into the ontology here

New Trait Name: Plant height from base of plant to highest point on branch

New Trait Definition: The height of a plant from the base of the plant to the highest possible point on a branch|

Go to Next Step

Close

On the next workflow step, you select the method ontology to use. Once you
select a method ontology, a select containing all the terms in the selected
ontology will appear. You can either select a method or if it does not exist
in the select, you can create a new one by giving a name and a definition for
the new method.
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Add New Observation Variable

Intra Observation Variable Trait Method Scale Confim
A method defines the how it was Itis one of an observation variable; the others are a trait and a scale.

Method Ontology Name:
#| CASSTISS (cass_tissues)

Existing Methods in Selected None v
Ontology:

If the method does not exist in the ontology you selected above, you can add a new method into the ontology here

New Method Name: ImageJ for plant height extraction from RGB image

New Method Definition: A script in Imagel for extracting plant height from a red, green, blue (RGB) imagel

Go to Next Step

Close

On the next workflow step, you select the scale ontology to use. Once you
select a scale ontology, a select containing all the terms in the selected on-
tology will appear. You can either select a scale or if it does not exist in the
select, you can create a new one by giving a name and a definition for the
new scale. You can also define a format, minimum, maximum, categories,
and default value for the new scale.
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Add New Observation Variable
1o Observation variable Trait method scale confirm
Define your scale
Scale Ontology Name:
gy ¥ U0 (Units)
Existing Scales in Selected Ontology: m|U0:0300001 v
If the scale does not exist in the ontology you selected above, you can add a new scale into the ontology here.
New Scale Name: g. mass in kilograms
New Scale Definition: e.g. the mass in kilograms
MNew Scale Format: Select One M
New Scale Minimum: eg. 1
New Scale Maximum: €.g. 10000
New Scale Categories (I separated): o. V3/5/7
New Scale Default Value: eg. 5
Go to Next Step
Close
On the last page of the workflow, you confirm the submission.
Add New Observation Variable
Intra Observation Vanable Trait Method Scale Confirm
Confirm you are creating this observation variable in the database
Close

Afterwards, you can use the newly created observation variable ontology term
in your phenotyping.
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Chapter 20

Managing Image Data

20.1 Image-Phenotyping Dashboard

1.

Upload raw image-captures in a compressed file (.zip) for orthophoto-
mosaic assembly or upload previously stitched orthophotomosaic raster
(.PNG, .JPG) imagery.

Dashboard shows all field trials and uploaded imaging events in col-
lapsible sections.

Follow standard processes to manually create templates for assignment
of plot-polygon images to the field experiment design.

. All imagery is shown with the spectral category within collapsible sec-

tions. Figure shows NIR imagery.

. Apply Fourier transform filtering, thresholding, and vegetation index

masking. Plot-polygon images for all image processes are shown.
Extract and export phenotypic values from plot-polygon images for
analyses and model training.

20.2 Image Input

Clicking “Upload Imagery” will open the following dialog.

209



210 CHAPTER 20. MANAGING IMAGE DATA

Upload Drone Imagery

Intra Field Trial Drone Run Image Info Images

This workflow will guide you through uploading aerial images to the database
Your field trial must already be in the database before you can upload images for it. Please go to Manage->Field Trials if it is not.

Afield trial represents plots in the field where each plot has a globally unigue plot_name, a sequential plot_number that is unique in the trial (e.g. 101, 102, 103 for three separate
plots), and an accession_name representing the genotype being tested in that plot. Each plot can belong to different blocks (block_number) and reps (rep_number) depending on
the experimental design you are using (e.g. complete block vs augmented design). Each plot can have a rew_number and col_number indicating the relative position of the plot in
the field. A field trial can represent a yield trial, a phenotyping trial, a crossing block, a greenhouse, a nursery, etc.

If you have raw aerial images that have not been stitched into an orthophotomosaic image of the whole field, your raw images should be uploaded using a zipfile (.zip). You can
have several drone runs for a single field trial. For an individual drone run, once you have uploaded all photos, you can stitch an orthophotoimage together. Afterwards, you will
have options to cut the ortho image into plot polygons and extract phenotypes for those plots into the database. The maximum zipfile size is 2GB.

If you already have an orthophotomosaic image of your entire field, you can upload that image under a field trial and a drone run. Afterwards, you will have options to cut the ortho-
image into plot polygons and extract phenotypes for those plots into the database. The maximum size for each image is 200MB. The preferred upload format is PNG.

Example Data: Micasense 5 Band Raw Images (Unstitched image-captures) (Upload zipfile for ImageBreed to stitch.)
Example Data: Micasense 5 Band Panel Images (Micasense calibration panel images.) (Upload zipfile for ImageBreed to calibrate Micasense raw-captures during stitching.)

Example Data: Micasense 5 Band Previously Stitched Orthophotomosaic Images (PNG Files in provided zipfile. Can upload each band separately into ImageBreed.)

Go to Next Step

Close

Raw-captures can be uploaded in a compressed (.zip) file so that they can
be assembled into an orthophotomosaic. If orthophotomosaic assembly is
not required, raster images (.PNG, .JPG) can be uploaded. Example data
is given for raw Micasense RedEdge 5-band multispectral captures and for
stitched orthophotomosaics.

Upload Drone Imagery

Intra Field Trial Drone Run Image Info Images

Select your field trial

Field Trial: | 2015 NYH2 N

Go to Next Si

Close

To begin uploading images, a field trial must be selected. The field trial must
already be saved in the database. For information about adding a field trial,
please read the Field Trial documentation.
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Upload Drone Imagery

Intro Field Trial Drone Run Image Info Images

Select or create new drone run

Show entries Search:

Select Imaging Event Name  Imaging Event Type Imaging Event Description Imaging Event Date ~ Camera Field Trial Name  Field Trial Description
@ 2015 NYH2 07212015  Aerial Medium to High Res  Orihos from Nick Kaczmar from Pixdd | 2015-July-21 micasense 5 2015 NYH2 G2F NYH2 2015
Showing 1 to 1 of 1 entries Previous 1 Next

run if not present in tabl

Imaging Event Name:

Imaging Event Type: Select One

Camera Type: Select One v

Imaging Event Description:

Imaging Event Date:

Close

The image data is added to an imaging (drone run) event. Here you can select
a previously saved imaging event or you can create a new one by defining a
name, description, and date.

Upload Drone Imagery

Intra Field Trial Drone Run Image Info Images

Stitched vs Unstitched and Number of Bands (Image Sets) To Upload

le. We can then stitch them together into an orthophotomosaic of the entire drone run.

Raw images (unstitched) coming from your drone can be uploaded in a zi
Or you can choose to upload a single image and skip any stitching

Itis possible to upload regular RGB or Black and White photos.

For multi-spectral cameras, it is possible to upload individual spectra orthomosaicphotos.

‘When uploading many separate bands of unstitched images, you will upload a single zipfile (.zip) which contains all images. In the zipfile each image is named
following the template IMG_0001_1.tif, IMG_0001_2.tf, ..., IMG_0001_5.if, ..., IMG_9999_5.tif. The final number represents the 5 bands coming from the camera,
while the middle number is an index for the image capture. The middle number can be as many digits long as needed. The images should be in order in the zipfile.
You will also need to upload a zipfile (zip) containing the Micasense radiometrix calibration panel images, so that ImageBreed can produce the best orthomosaic
possible.

Do you require stitching an ortho ‘ Select One d
image of the drone run:

Select One
Yes, | am uploading a zipfile of images to stitch
Number of Spectral Bands (Image No
Sets) To Upload:

Go to Next Step

Close
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The uploaded data can be raw image-captures or complete raster images.
Here you can select whether orthophotomosaic stitching is required.

Upload Drone Imagery

Intro Field Trial Drone Run Image Info Images

@ 2 @ ©

Stitched vs Unstitched and Number of Bands (Image Sets) To Upload

= Raw images (unstitched) coming from your drone can be uploaded in a zip file. We can then stitch them together into an orthophotomosaic of the entire drone run.
= Oryou can choose to upload a single image and skip any stitching

o Itis possible to upload regular RGB or Black and White photos.

= For multi-spectral cameras, it is possible to upload individual spectra orthomosaicphotos.

= When uploading many separate bands of unstitched images, you will upload a single zipfile (.zip) which contains all images. In the zipfile each image is named
following the template IMG_0001_1.tif, IMG_0001_2.1if, ..., IMG_0001_5if, ..., IMG_9999_5.1if. The final number represents the 5 bands coming from the camera,
while the middle number is an index for the image capture. The middle number can be as many digits long as needed. The images should be in order in the zipfile.
You will also need to upload a zipfile (.zip) containing the Micasense radiometrix calibration panel images, so that ImageBreed can produce the best orthomosaic

possible.

Do you require stitching an ortho Yes, | am uploading a zipfile of images to stitch

image of the drone run:
Go to Next Step

Close

In the case that orthophotomosaic stitching is required, select ‘yes’. On the
next step you will see the following: Upload a zipfile with the raw-captures.
When uploading Micasense RedEdge raw-captures, provide images of the
Micasense calibration panels in a zipfile as well.

Upload Drone Imagery

Intra Field Trial Crone Run Image Info Images

Select Image(s) to Upload

Drone Images ZipFile (.zip) (2GB Choose File | No file chosen

Maximum):

di ic Calibrati | Choose File | No file chosen

Images ZipFile (.zip):

Working Image Scale (Megapixels): 0.6

Close

In the case that orthophotomosaic assembly is not required, simple upload
the raster images. Select the number of image bands that will be uploaded
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e.g. for a five band multispectral camera, select 5.
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Upload Drone Imagery

Intro Field Trial Drone Run Image Infa

©

Images

Stitched vs Unstitched and Number of Bands (Image Sets) To Upload

Raw images (unstitched) coming from your drone can be uploaded in a zip file. We can then stitch them together into an orthophotomosaic of the entire drone run.
Or you can choose to upload a single image and skip any stitching

Itis possible to upload regular RGB or Black and White photos.

For multi-spectral cameras, it is possible to upload individual spectra orthomosaicphotos.

‘When uploading many separate bands of unstitched images, you will upload a single zipfile (.zip) which contains all images. In the zipfile each image is named
following the template IMG_0001_1.tif, IMG_0001_2.if, ..., IMG_0001_5.tif, ..., IMG_9399_5.tif. The final number represents the 5 bands coming from the camera,
while the middle number is an index for the image capture. The middle number can be as many digits long as needed. The images should be in order in the zipfile.
You will also need to upload a zipfile (.zip) containing the Micasense radiometrix calibration panel images, so that ImageBreed can produce the best orthomosaic
possible.

Do you require stitching an ortho
image of the drone run:

No

Number of Spectral Bands (Image
Sets) To Upload:

Five Separate Spectral Bands

Close

In the caes that orthophotomosaic stitching is not required, select ‘no’. On

the next step you will see the following;:

Upload Drone Imagery

Intro Field Trial Drone Run Image Info Images

Select Image(s) to Upload

Drone Run Band Name:

Drone Run Band Description:

Drone Run Band Type:

Image: (.jpeg, .png)

Drone Run Band Name:

Drone Run Band Description:

Drone Run Band Type:

Image: (jpeg, .png)

Drone Run Band Name:

Drone Run Band Description:

2015_NYH2_07212015_Blue
Ortho from Nick Kaczmar from Pix4d

Blue (450-520nm)

Choose File | No file chosen

2015_NYH2_07212015_Green

Ortho from Nick Kaczmar from Pixad

‘ Green (515-600nm)

Choose File | No file chosen

Close
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Upload an image at each band with a unique name, description, and spectral

type.

20.3 Standard Process

Once imagery is uploaded, it will appear on the dashboard under the field
trial. Clicking the “Run Standard Process” button will begin extracting plot-
polygon phenotypes from the imagery.

Drone Imagery

Uplaad Imagery | Download Image-Phenotypes | Calculate Statistics.

Field Trials > Imaging Events

Field Trial: 2015_NYH2 (2 Imaging Events)

2015 _NYH2 07212015 2015-July-21

2015_NYH2_ 08072015 2015-August-07

Imaging Event Name: 2015_NvH2_DE072015

Imaging Event Type: ‘Aerial Medium to High Res.
Deseription: ‘Orthos from Nick Kaczmar from Pixad
Date: 2015 August- 07

Field Trial 2 2

No Plot Images Saved

image Band(s)

Name: 2015_NvH2_08072015 Biue
Description: Ortho from Nick Kaczmar from Pixéd
Type: Biue (450-5200m)

Name: 2015_NYH2_08072015_Green
Description: Orihe from Nick Kaczmar from Pixdd
Type: Green (515-600nm)

Name: 2015_NvHz_OR072015_Red
Deseription: Orthe from Nick Kaczmar from Pistd
Type: Red (500-590nm)

Name: 2015_NvH2_0B072015_NIR
Description: Ortho from Nick Kaczmar from Pixdd
Type: NIR (760-3000nm)

Name: 2015_NYH2_08072015_Rededge
Description: Ortho from Nick Kaczmar from Pixdd
Type: Red Edge (630-7500m)

Manage Drone Imagery

Upload and view field drone imagery.

Search: [

Delete Imaging Event

imagesiactions

View Images

View Images

View Images

View Images

View Images

Clicking the button will open the following dialog.

Manage Drone Imagery: Run A Standard Process

Intro Drone Run Band Rotate Cropping

Threshalding

Apply Indices Phenatypes

This workflow will guide you through applying a standard process to your aerial imaging bands

Here you can take one of the drone run bands you uploaded all the way through the process to plot image saving. This will require manual steps such as image rotation,
cropping, and plot polygon ing. After you have leted this process for one drone run band, you can apply it to all other drone run bands and other calculated

vegetative indices.

‘Go to Next Step
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Select a drone run band to use in this process. In the case of the Micasense
5 band multispectral camera there will be 5 bands shown here; select the
NIR channel in this case because it has the highest contrast. In the case of
standard color images, there will only be the RGB Color Image option here.

Manage Drone Imagery: Run A Standard Process

Intro Drone Run Band Rotate Cropping Thresholding Flot Polygons Apply Indices Phenotypes

Select a drone run band

Please select one drone run band to take through the process. It is recommended to select a band that has high contrast, such as a NIR band.

Show 10 v entries Search:

Drone
- Drone Run Band Drone Run Drone Run Run Field Trial Field Trial
Select  Drone Run Band Name Description Band Type Drone Run Name Description Date Name Description
2015 NYH2_08072015 Blue Ortho from Mick Blue (450- 2015_NYH2_ 08072015 = Orthos from Nick 2015- 2015 NYHZ | G2F NYH2
Kaczmar from Pix4d 520nm) Kaczmar from Pixdd August- 2015
07
2015 NYH2_08072015_Green Ortho from Mick Green (515- 2015_NYH2_ 08072015 = Orthos from Nick 2015- 2015 NYH2 | G2F NYH2
Kaczmar from Pix4d 600nm) Kaczmar from Pixdd August- 2015
07
2015_NYH2_08072015_Red Ortho from Nick Red (600- 2015 _NYH2 08072015 = Orthos from Nick 2015- 2015 NYH2 | G2F NYH2
Kaczmar from Pix4d 690nm) Kaczmar from Pixdd August- 2015
07
2015_NYH2_08072015_NIR Ortho from Nick NIR (780- 2015 _NYH2 08072015 Orthos from Nick 2015- 2015 NYHZ | G2F NYH2
Kaczmar from Pix4d 3000nm) Kaczmar from Pixdd August- 2015
07
2015_NYH2_08072015_RedEdge = Ortho from Nick Red Edge 2015 _NYH2 08072015 Orthos from Nick 2015- 2015 NYHZ | G2F NYH2
Kaczmar from Pix4d (690-750nm) Kaczmar from Pixdd August- 2015
o7
Showing 1 to 5 of 5 entries Previous 1 Next

Go to Next Step

Rotate the image so that there the plots are oriented in a grid fashion. There
can be a skew in the field layout, as seen in the following example.
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Manage Drone Imagery: Run A Standard Process
Intro Drone Run Band Cropping Thresholding Plot Palygons

|, O, \,

Indices Phenotypes

OF

Apply

{7}

J
Rotate your selected drone run band

o Here you can do a rotation of your drone run image.

o Your image should have precise row-to-row parallel alignment.

Rotate Counter-Clockwise Degrees: -2

Rotate Image (Does Not Save) Draw Crosshairs Assist Restart a ated Image And Go

Perform a rough cropping of the image by clicking on the four corners of the
field. Cropping is important to remove any extraneous parts of the image.
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Manage Drone Imagery: Run A Standard Process

Intro Drone Run Band Rotate Cropping Thresholding Plot Polygons Apply Indices Phenotypes

6 o 6 O O T 005

Crop your drone run band to specific area

< Here you can do a rough cropping of the stitched ortho image to focus only on the actual field experiment.
< Click on four points in the image to make a four-sided polygon.
< Only the last polygon that you draw will be used for the cropping.

Save and Go to Next Step

This step shows a histogram of the cropped image. The standard process
will magnitude threshold the top and low ends of the distribution.
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Intra Drone Run Band Rotate
Remove g Using
Discard Lowest Percent of 25

Pixel Values:

Histogram of pixel values

CHAPTER 20. MANAGING IMAGE DATA

Cropping

Thresholding Plot Polygons

Apply

Indices

Phenotypes

Remove the background by specifying percentage threshold value

Discard Highest Percent of
Pixel Values:

Histogram of Pixel Values
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In this step, the template for the plot polygons in the experimental field
design are associated to the image. First, defined the number of rows and
columns in the field experiment. Then click the four corners of the image,
in respect to the top right, top left, botton left, and bottom right positions.
Next click on “Draw Plot Polygon Template”. Review the template and
clear /repeat the process until the template matches well. It is possible to
“copy/paste” templates in the case where there are large breaks in the field
design. Next, scroll down to the “assign Plot Polygons to Field Trial Entities”
section. Select the location of Plot Number 1 as either “top left” or “top right”
and whether the field design is serpentine or zigzag. Click on “Generate
Assignments” and review that the names of the plots appear correctly in
the overlay on the image. Finally, click “Finish and Save Polygons to Plots”
when you have have confirmed the assignments.
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Manage Drone Imagery: Run A Standard Process

oo Drone Run Band Rotse croppng Trveshokting PlotPolygons Aoply ncices Phenciypes

Define plot polygons relative to the field layout

© Generate Polygon Template Tool (Overiay a uniform grid over the image.

Number of Rows: 10 Number of Columns: 50

Giick Top Left Comner | Cick Top Right Comer | Cick Botiom Lett Comer | ik Bottom Right Comer

© Template Parameters par

s,

ve. Apply Mmultple templatesIf needed )

2

@) Previously Used Plot Polygon Templates

‘Total Image Width: 3316px. Total Image Height: 2680px.

Clear All Polygons | Clear One Polygon  |EIRIEEUER L L

Assign Plot Polygons to Field Trial Entities
Location of Firs Pot (eg. lotnumber | Top Let . ‘Second Plot Follows FirstPlotGoing: | Right .
1
Not Save) [l Finish and Save Polygons To Plots

Show|[10 | entries Search:

rate Assignments (Do

plot_name . accession_name ploL_number block number Is_a_conrol rep_number fow_number  col_number  plot_gea_json  Palygon
Assigned

2015 NYHZ pot 1 PHVBIILHISS 1 1 ol 1 1 5

2015 NYH2 plot 10 CGI0PHZSL 1 1 ol 1 1 st

2015 NYH2_pot 100 LHL4SILHE2 100 4 ot 1 2 s

2015 NYH2_plot 101 PHNII LHL45 0002/PHEA7 101 B nut 1 3 s

2015 NYH2_pot 102 NYH.0BLPHEAT 102 s i 1 3 s

2015 NYH2_plot 103 W10005_0020/PHBAT 108 B il 1 3 @

2015 NYH2_plot 104 BL0GPHZ51 104 B il 1 3 @

2015 NYH2_plol 105 PH207_PHGAT-13/PHBAT 105 s il 1 3 @

2015 NYH2_plot 106 PH207_PHGA7-19/PHBST 106 5 ol 1 s 50

2015 NYH2_plot 107 CGeSILHB2 107 5 ol 1 s 51

Showing 110 10 of 500 entries Pevious |1 2 3 4 5 50  Next
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Next, the dialog shows you that the standard process will be repeated for all
uploaded image bands.

Apply these same steps to other drone run bands in the current drone run

= Here you can apply the same actions you did for the previous steps 1 to 6, to additional drone run bands in this drone run.
= Thresholding will be done dynamically, by removing the top and bottom 20% of pixel values.

Show entries search:

Drone
- Drone Run Band Drone Run Drone Run Run Field Trial -~ Field Trial
Select Drone Run Band Name Description Band Type Drone Run Name Description Date Name Description
v 2015_NYH2_08072015_Blue Ortha from Nick Blue (450- 2015_NYH2 08072015 = Orthos from Nick 2015- G2F NYH2
Kaczmar from Pix4d 520nm) Kaczmar from Pix4d August- 2015
o7
v 2015_NYH2_08072015_Green Ortho from Nick Green (515- 2015_NYH2 08072015 = Orthos from Nick 2015- G2F NYH2
Kaczmar from Pix4d 600nm) Kaczmar from Pix4d August- 2015
o7
v 2015_NYH2_08072015_Red Ortho from Nick Red (600- 2015 NYH2_08072015 = Orthos from Nick 2015- G2F NYH2
Kaczmar from Pix4d 630nm) Kaczmar from Pix4d August- 2015
o7
v 2015_NYH2_08072015_NIR Ortho from Nick NIR (780- 2015_NYH2_08072015 = Orthos from Nick 2015- G2F NYH2
Kaczmar from Pixdd 3000nm) Kaczmar from Pixdd  August- 2015
o7
r 2015_NYH2_08072015_RedEdge = Ortho from Nick Red Edge 2015_NYH2_08072015 = Orthos from Nick 2015- N G2F NYH2
Kaczmar from Pixdd (690-750nm) Kaczmar from Pixdd  August- 2015
o7
Showing 1to 5 of 5 entries Previous ar Next
Next, choose which vegetation indices to apply.
Manage Drone Imagery: Run A Standard Process
Intro Drone Run Band Rotate Crapping Thresholding Plot Palygons Apply Indices Phenotypes

o o = o o

Create and apply these same steps to vegetative indices

Vegetative Indices To Apply: | Triangular Greenness Index (TGI)
¥ Visible Atmospheric Resistant Index (VARI)
[ Normalized Difference Vegetative Index (NDVI)
[ Normalized Difference Red Edge Vegetative Index (NDRE)

Go to Next Step

Next, choose the phenotypic values to extract. You must define the time
point for which the phenotype is; if the field trial has a planting date, the
time point will automatically be populated as image date minus the planting
date.
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Manage Drone Imagery: Run A Standard Process

Intro Drone Run Band Rotate Cropping Thresholding Plot Polygons Apply Indices Phenotypes

Calculate phenotypes for all plot polygon images

Zonal Stafistics to Calculate and Save in Database: # Zonal Statistics: nonzero_pixel_count, total_pixel_sum, mean_pixel_value,
harmonic_mean_value, median_pixel_value, variance_pixel_value,
stdev_pixel_value, pstdev_pixel_value, min_pixel_value, max_pixel_value,
minority_pixel_value, minority_pixel_count, majority_pixel_value,
majority_pixel_count, pixel_variety count

Select Time Point In Drone Run Series: week 1|TIME:0000006 M

Field Trial Planting Date: undefined
Drone Run Date: 2015-August-07
Number of Weeks Ontology Term Difference: undefined
Number of Weeks Ontology Term: undefined

After completing the standard process, the job will continue in the back-
ground until it completes. You can check the status of the job from the
dashboard.

20.4 Ground Control Points

Ground control points can be saved after an imaging event has undergone the
standard process on orhomosaics. Ground control points can then be used
across imaging events on the same field experiment in order to automate the
entire standard process.
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Managing VCF Data

21.1 Uploading VCF Data

Genotyping data in VCF can be loaded from the web-interface. Breedbase
can store any genotypic variants from a VCF, allowing for polyploids, struc-
tural variants, etc. without problems.

To begin go to Manage->Genotyping Plates and click the button seen below:
Note that you do not need to have genotyping plates uploaded to upload
VCF data; you may upload genotyping data to accessions or you can upload
genotyping data for tissue samples in genotyping plates.

About Genotyping Plates
Genotyping Plates Add/Upload Genotyping Plate Upload Genotyping Data (VCF or Intertek Format)

Breeding Programs - Folders -- Genotyping Plates  Refresh

Information

& Breedbase

Create new folder
Move genotyping plate(s) to folder

Move folder

223
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The workflow begins with an intro:

Upload Genotypes

Intro Genotyping Project Genotyping Protocol Genotype Info Confirm

©

This workflow will guide you through uploading genotypes into the database
Select a genotyping project on the next screen. This project can represent a series of genotyping plates sent to a genotyping facilty.

Ideally the sample names in your VCF file will match sample names in genotyping plates in the database; however, the sample names in your file can also match accession
names in the database.

Curently we support the VCF format for upload.

Go to Next Step

Close

On the following step in the workflow, a genotyping project is defined or
selected. A genotyping project is a high-level entity for grouping several
genotyping events. It is defined with a name, description, name, breeding
program, and genotyping facility (IGD, Intertek, etc.).

Upload Genotypes
-
Inie Genatyping Frojset @enotyping Fratocol Genaiype Info Canfirm
Select the genotyping project or create a new one
Show [10 ¥ |entries Search:
Select * Genotyping Project Name Description Breeding program Year Location Genotyping Facility
GenoTestCassava asd Breedbase 2020 igd
GencTestMaize asd Breedbase 2020 igd
GencTestMusa asd Breedbase 2020 igd
Showing 1to 3 of 3 entries Previous 1 Next
My praject is not here. Create a new one.
Genotyping Project Name: e.g. NextGenCa
Should match Vendor Project if you have ane

Genotyping Facility: None v

Breeding Program: Breedbase v

Year: 2020 v

Description:
e
Go to Next Step
-
Close
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The following step is to define or select a genotyping protocol. A genotyping
protocol represents the set of markers being called against a specific reference
genome. A genotyping protocol is defined with a name, description, reference
genome name, species name, and a location of data generation. Note in the
picture that you can select whether the samples in your file are accessions
or tissue samples in the database; tissue samples are for when a genotyping
plate is stored in the database. There is an option to parse the sample names
for appended sequencing numbers from IGD, where the sample names are like
“accession:igdnumber”.

Upload Genotypes
Shawing 110 3 of 3 entries Previous 1 Next -
My protocol is not here. Create a new one.
Genotyping Protocol Name: e.g. GBS ApeKl Cassava genome v6 Jan2015
Gi ing Protocol G 3 lesc

Species: cq ta
Description:
Choose Sample Unit: ® Exported Tissue Sample Name: The sample names in your VCF are tissue_sample_names
that already exist in genotyping plates (e.g. 96 well plates) in the database. The sample names
in your VCF file can be the tissue_sample_name triple pipe joined to the accession_name (e g
tissue_sample_name|||accession_name) or just simply the fissue_sample_name corresponding
to the genotyping plate well
Accession: The sample names are of accession names
Location of Data Generation: Comell Biotech v

Exported Tissue Sample Names Include Numbers Generated
by Genotyping Facility (e.g. sample_name:IGD1001:09):

The generated number is separated from the tissue sample name in the
database by a":' separating character.

Go to Next Step

Close

The final step is to select the VCF from your computer and upload it. The
web interface can be used to upload files arbitrarily large; it is a NGINX
configuration to set this size.
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Upload Genotypes

Intre Genotyping Project Genotyping Pratosel Genatype Info Confirm

Provide genetype information

Select type of genotyping data: VCF v

File format information Select VCF File: | Choose File | No file chosen
VCF format

Go to Next Step

Close

21.2 Searching and Downloading VCF Data

The Search Wizard is the primary means of querying data in the database.
Go to Search->Wizard to begin.

Once genotyping protocols are stored, select Genotyping Protocols from the
first dropdown menu. Then if you select one or more and select Accessions
from the second dropdown menu, you will see the accessions for which geno-
types were stored. As seen in the following picture, there is a section for
filtering genotypes by chromosome, start position, and end position. Geno-
types can be downloaded in VCF or DosageMatrix formats.



21.2. SEARCHING AND DOWNLOADING VCF DATA

Genotyping Protocols. v Accessions

Search

Select All [IzR Clear

GenoProtCassava

GenoProthaize

GenoProthusa

BER BEpoan

Matcn ALL Ma

Add to List... Add to List...

Create New List

Create New L

Load/Create Datasets using natch Columns

Load Dataset

1247981
12479513
1261881
1328451

1352285

12419513

124685-18

1294952

.

v

Search Wizard

Select All [RIEYEN Clear

Create

Don't see your data? Refresh Lists Update Wizard
Select Column Type v Select Column Type v
Search
setect Al [ crear setect All [{J crear

Related Genotype Data

To download related genotype data, select 1 or more Accessions and no more
than 1 Genotyping Protocol in the wizard. Optionally, select a Chromesome and
enter a position range below. If no genotyping protocol is selected, the database
default protocol will be used.

227

3 accessions, selected protocol

Chromoseme  Start Position End Position
All v
VCF v

@ Download Genotypes
@ Download Genetic Relationship Matrix (GRM)

Related Trial Metadata

Related Trial Phenotypes

Using the “Default genotyping protocol” which is configured in a system, you
can query over field phenotypic evaluations before downloading genotypes

and phenotypes.
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Search Wizard

= . - | . = 2
= =
= [ |
= =
by
a
a

a

[ B
- :

21.3 Searching Protocols

Genotyping protocols can be search by going to Search->Genotyping Proto-
cols. To download genotypes accessions must be selected, though any combi-
nation of search criteria can be used to filter and select those accessions. If a
genotyping protocol is not selected, then the default genotyping protocol set
in the configuration will be used. Genotyping protocols can also be selected
in the wizard.

Search Wizard
Don't see your data? ~ Refresh Lists Update Wizard
Traits v Accessions v Trials v Locations v
Search Search Search Search
select Al [EEZRY Clear select Al [ERTRY Clear select Al [ Clear select Al [ clear
abscisic acid content of leaf ug/g|CO_33 AN506/311H6 - 2019_NYH2
amylopectin content ug/g in percentage|( 6F620/3I1H6
amylose amylopectin root content ratio|C. 78010/31IH6
amylose content in ug/g percentage|CO_ A3G-3-3-1-313/311H6
- o p
- R A632/31IH6 .
Grain Moisture [percent]| G2F-0000009 2369/311H6 - 2015_NYH2 M3 Aurora Musgrave Research Farm
Grain Yield [bu/acre]|G2F:0000012 2369/LH123HT 2015_NYH3 P1 Aurora Musgrave Research Farm
Plant Height [cm]|G2F-0000004 2369/PHNS2 2017_NYH2
2369/PHZ51 2018_NYH2
2FACC/3IIHG .
jaten [N ALL watcn [N ALL jaten [N ALL
Add to List... v Add Add to List... v Add Add to List... v Add
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The genotyping download menu on the Search Wizard presents options for
filtering by chromosome, start position, and end position. Genotypes can be
downloaded in VCF of Dosage Matrix formats. The genomic relationship ma-
trix (GRM) can be downloaded for the selected accessions in a tab-delimited
matrix format or in a three-column format that is useful in Asreml. Geno-
types can be computed from the parents in the pedigree if those parents are
genotyped by clicking on the “compute from parents” checkbox. Addition-
ally, the GRM can be computed using genotypes of parents in the pedigree
if the “compute from parents” checkbox is selected.

Related Genotype Data

To download related genotype data, select 1 or more Accessions and no more
than 1 Genotyping Protocol in the wizard. Optionally, select a Chromosome and
enter a position range below. If no genotyping protocol is selected, the database
default protocol will be used.

5 accessions, default protocol

Chromosome  Start Position End Position Compute
From
v
Al Parents
v
Dosage Matrix (tsv) v
® Download Genotypes
3-Column Format (tsv) v

® Download Genetic Relationship Matrix (GRM)

As is described elsewhere, the Search Wizard presents a way to filter pheno-

typic values by minimum and maximum values, and allow for download in
CSV and Excel formats.



230

Related Trial Phenotypes

4 trials

csv

Include timestamps

Trait Name Contains

@ Phenotypes

CHAPTER 21.

MANAGING VCF DATA

Plots

Supress user defined phenotype outliers

Min Value

Max Value

21.4 Detail Pages and Deletion

The genotyping protocol detail page will show all information about the
protocol such as the reference genome used, the header information lines in
the uploaded VCF file, the markers involved, and the samples genotyped.

The markers section will show all markers used and their annotations, such
as position, chromosome, alternate allele, reference allele, marker format, etc.

o Markers

Marker Name(s):

Show 10 ¥ entries

Marker Name
S0_1000880
50_1000890
S0_1000912
S0_1000916
S0_1000922
S0_1000924
S0_101126
S0_1027188

S0_1152731

Chromosome

0

Position

1000880

1000890

1000912

1000916

1000922

1000924

101126

1027188

1152731

Alternate

T

Reference

View information about the markers used in this protocol.

Quality ~ Filter
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

PASS

Info  Format

GT

GT

GT

GT

GT

GT

GT

GT

GT

Showing 1 to 10 of 955,690 entries

Previous

1 2 3

4 5 .. 995569 Next

The samples section will show all samples genotyped. Notice the Download
links in the table which can be used to easily get the VCF file results for each
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genotyped samples with all markers in the genotyping protocol. For getting
mulitple samples at once, use the Search Wizard as discussed above.

[ Genotype Data ‘View and download genotyping data from this protocol.
Iy )
Show (10 ¥ entries
Number
of
Sample Marker  1GD
Protocol Sample Name Type Accession Name Synonyms  Description Scores  Number  Download
554353-1-1-8 accession  554353-1-1-8 SNP genotypes for stock (name = 554353-1- 955630 100000044 Downioad
18,id = 41812)
554353-1.1.8 accession 554353118 SNP genotypes for stock (name = 554353-1- 955630 100000101 Download
1B, id = 41812)
GenoProthaize 554360118 accession 554360118 SNP genotypes for stock (name = 554360-1- 955630 100000106 Download
1B,id = 41813)
GenoProtMaize  554363-1-1-8 accession  554363-1-1-8 SNP genolypes for stock (name = 554363-1- 955690 100000107 Dawnioad
18,10 = 41814)
GenoPr 554371-1-1-8 accession  554371-1-1-8 SNP genotypes for stock (name = 554371-1- 955630 100000113 Download
1.8, id = 41815)
554372-1.1.8 accession 554372118 SNP genotypes for stock (name = 554372-1- 955630 100000108 Download
1.8, id = 41816)
GenoProthaize 554372118 accession 554372118 SNP genotypes for stock (name = 554372-1- 955630 100000460 Download
1B,id = 41816)
GenoProtMaize  6F629 accession  6F629 SNP genotypes for stock (name = 6F620,id = 955600 100000797 Dawnload
41817)
GenoPr am129 accession  BM129 SNP genotypes for stock (name = 8M129, id 955630 100000153 Downioad
= 41815)
BM129 accession  BM129 SNP genotypes for stock (name =8M129,id 955630 100000450 Download
=41815)
Showing 31 to 40 of 1,577 entries Previous 1 2 3 | 4| 5 158 Next

The genotyping protocol and all associated genotyping data can be deleted
from the genotyping protocol page.

- —

[

Delete Genotyping Protocol and All Data Delete genotyping protocol and all data from this pratocol

Delete Genotyping Data For this Protocol
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Chapter 22

Managing Spectral Data

Breedbase has implemented a flexible spectral data storage protocol that han-
dles spectral data irrespective of the source spectrometer. Spectral data stor-
age and analysis in Breedbase makes use of the R package waves for outlier
identification, plotting, sample aggregation, and prediction model training.

— BREEDBASE

Raw spectral
data

AggregateSpectra()
Spectral Analysis Tool
Barcoded sample
(=]=] .
oz Filtered and vesy. DoPreprocessing(
- Apply 12 . Predicted
spectral data & ) — R
spectral
NI‘7 preprocessing filters
Lab-based v,
phenotype assays FormatCV()
ypic data Divide into training
S.\ and test sets Ouput results
No—4
| —
TrainSpectralModel()

Tune model
hyperparameters on ———#-  Save model?
training set and test on
test set

Yes—p SaveModel) ——» Saved model

Yellow background indicates
waves R function
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22.1 Upload Spectral Data

Spectral data can be added as a CSV file that includes metadata in the
leftmost columns followed by one column per spectral measurement to the
right. Rows represent a single scan or sample, each with a unique ID that
must match to a Breedbase observationUnitName. Future data transfer using
BrAPI will allow for interoperability with data collection software.

To upload a spectral dataset, navigate to the ‘Manage NIRS Data’ page
by selecting ‘NIRS’ in the ‘Manage” menu and click the blue ‘Upload NIRS’
button. This will open an upload workflow. A link to the required file format
and an example .csv file can be found by clicking in the light blue info box
in this workflow. Another example of the file format is shown below.

o id: Optional identifier for each NIRS read. The id must be an integer.

o sampling_id: Optional identifier for each sample. Strings are al-
lowed.

« sampling_date: Optional field. The format allowed is: YYYY-MM-
DD.

e observationunit_ name: Required field that matches existing data
in the database. It can be the plot name, subplots, plant name, or
tissue sample, depending how your trial is designed.

o device__id: Optional field to identify your device. Strings are allowed.

o device_ type: Required field. It is possible upload data for a single
device type. They can be: SCiO, QST, Foss6500, BunchiN500, or
LinkSquare.

« comments: Optional field for general comments. All other columns
are required wavelengths. You can add how many columns you want
upload — there is no limit.
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Manage NIRS Data

NIRS Upload and perform analyses using NIRS data

Upload NIRS Train NIRS Models Predict Phenotypes

Uploaded NIRS Data \View and manage uploaded NIRS data files

NIRS Analyses View and manage your NIRS analyses

Trained NIRS Models View and manage your NIRS models
" id sample_id sampling_date  observationunit_name device_id device_type comments 740 741 742 743 744 745 746
1 7aBac477-4291-4d07-a¢ 2020624 myTrial20_rep1_aco 001 S03E4BFCAES23099 SCIO 0885707950 08857203 0885500265  0BSAGI4S7  08ESA0162 0865572662  0.885626732
2 7a6ac77-d291-4do7-at 2020624 myTriai20_rep1_aco 002 S03E4BFCAES23999 SCIO 0909132904 0908724220 090824451 0JO7EOIT06 007607281 0907626115 090755938
3 7a6a0477-d291-4d07-at 2020624 myTrial20_rep1_aco 003 S03E4BFCAES23099 SCIO 0689220207 0689013119 0888681812 0888431257 0.8GE310362 0886297321  0.888284052
4 73c648ca-f5fb-4231-a1€ 2020-6-24 myTrial20_rep1_acc_004 S503E4BFC4E923099 SCIO 0.8900087  0.889604969  0.889191073  0.888958654 0.88893379  0.889072741 0.8892472
5 73c648ca-f5fb-4231-a1€ 2020-6-24 myTrial20_rep1_acc_005 503E4BFC4E923999 SCIO 0939101707 0.93868202 093820132 0937873867 0937742819  0.937775129 0.93784594
6 7ac648cafsib-4231-a1E 2020624 myTriai20_rep1_aco 006 SO3E4BFCAES23999 SCIO 0676280461 0675081159 0675579263 075269805 0875162225  O87S171404 067520442
7 dsbS5caa-dcse-del6-9ct 2020624 myTrial20_rep1_aco 007 S03E4BFCAES23099 SCIO 0679217838 0878925781 087858441  O§763672 08786547 0876423920  0.878495730
8 7aBac477-d291-4d07-a€ 2020-6-24 myTrial20_rep1_acc_008 503E4BFC4E923099 SCIO 0.890746588  0.890515672 089016542  0.880903562  0.889783304  0.889782828  0.889792154
9 7a6ac77-d291-4do7-at 2020.6:24 myTral20_rep?_acc 009 S03EABFCAES23999 SCIO 0850444208 085032022 0850094039 08499495 0849942163 0850052119  0.850175036

22.2 Evaluate and Remove Outliers

Spectral calibration models can be heavily affected by the presence of out-
liers, whether they come from spectrometer spectral artifacts or user errors.
Mahalanobis distance (Mahalanobis, 1936) is a measure of the distance be-
tween a single observation and a larger distribution and is commonly used
in the identification of outliers in a multivariate space (Des Maesschalck et
al, 2000). The FilterSpectra() function in the R package waves calculates the
Mahalanobis distance of each observation in a given spectral matrix using the
stats::mahalanobis() function. Observations are identified as outliers if the
squared distance is greater than the 95th percentile of a y2-distribution with
p degrees of freedom, where p is the number of columns (wavelengths) in the
spectral matrix (Johnson and Wichern, 2007). In Breedbase, this procedure
is applied on a per-dataset basis on upload and outliers are given binary tags
“Outlier.”

22.3 Plot Spectra

After outlier identification, a plot is generated using the PlotSpectra() func-
tion in waves. This function uses the filtered spectra and ggplot2::ggplot() to


https://CRAN.R-project.org/package=waves
https://CRAN.R-project.org/package=waves
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create a line plot with outliers highlighted by color. A list of rows identified
as outliers are shown beneath the plot. Plots are saved as .png files and
linked to the original input datasets. Plot image files can be downloaded via
the “Download Plot” button in the upload workflow.

Chi-Square (331 df) 95% cutoff for Mahalanobis distance

Raw spectra

0.8

Outlier?
— FALSE

0.6 — TRUE

Spectral Value

0.4

800 900 1000
Wavelength

22.4 Aggregate Spectra

To obtain a stable and reliable spectral profile, most spectrometer manufac-
turers recommend that multiple spectral scans are captured for each sample.
While some spectrometers aggregate these scans internally, many do not, re-
quiring the user to do so before analysis can take place. Breedbase handles
these cases upon data upload following filtering steps by calling the Aggre-
gateSpectra() function from waves, saving the aggregated scans for future
access through the search wizard feature. Scans are aggregated by sample
mean (e.g. plot-level basis) according to the provided observationUnitName
field. After aggregation, the user exits the upload workflow and the raw data
file is saved in the upload archive.


https://CRAN.R-project.org/package=waves
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Chapter 23

Managing Sequence Metadata

Manage Sequence Metadata

Sequence Metadata Upload and query sequence metadata.

Upload Sequence Metadata ‘

Sequence Metadata Protocols View and query existing sequence metadata

View sequence metadata protocols associated with each sequence metadata data type. Click the name of the sequence metadata protocol to
query data from that protocol.

GWAS Results  Report of quantitative trait loci (QTLS) indentified by running rrBLUP analysis on phenotype trials and genotype trials within the T3 database.

Protocol Name * Description Properties
Akhunov eQTL eQTL analysis Data Type: GWAS Results
Analysis performed by the Reference Genome: RefSeq_v1
Akhunov lab. Score: effect size
Attributes:
Key Description
effect effect size
r2 coefficient of determination
gene gene name
t t-statistic
p p-value
fdr false discovery rate
tissue tissue sampled, either 'seedling’ or 'spike'
Links:
Title URL Template
JBrowse - https: //graingenes.org/jb/?data=/ggds/whe-iwgsc20188&loc=chr{{feature}}:
eQTL SNP {{start}}..{{end} }&tracks=eQTL-annot,eQTL-seedling,eQTL-spike
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23.1 What is Sequence Metadata?

Sequence Metadata is a feature that allows for the efficient storage and re-
trieval of sequence annotations for a specific region along a reference genome.
The annotation data can contain a primary “score” value and any number of
secondary key/value attribute data. For example, Sequence Metatadata can
store MNase open chromatin scores for every 10 basepairs along the reference
genome as well as genome-wide association study (GWAS) statistics, includ-
ing the trait information associated with the result. This data can then be
filtered by position and/or scores/attribute values and even cross-referenced
with markers stored in the database.

23.2 Loading Sequence Metadata

Sequence Metadata can be loaded into the database using a gff3-formatted
file. The following columns are used to load the data:

o #1 / seqid: The name of the database feature (ie chromosome) the
metadata is associated with (The feature name must already exist as
a feature in the database)

o #4 / start: The metadata’s start position

o #5 / end: The metadata’s end position

e #6 / score: (optional) The primary score attribute of the metadata

o #9 / attributes: (optional) Secondary key//value attributes to be
saved with the score. These should be formatted using the gff3 standard
(keyl=valuel;key2=value2). The attribute key cannot be either score,
start, or end.

To upload the gff3 file:

1. Go to the Manage > Sequence Metadata page
2. Click the Upload Sequence Metadata button
3. On Step 2 of the Wizard, select the Type of data to be uploaded
o This groups similar datasets together in the same Data Type cat-
egory
4. On Step 3 of the Wizard, select an existing Protocol or create a new
one
o The Protocol is used to describe how the data was generated and
define the score value and any secondary attributes. Adding the
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attributes (and their descriptions) to the Protocol will allow the
Sequence Metadata queries to filter the data based on the value
of one or more of these attributes. Attributes not defined in the
Protocol will still be stored and displayed on retrieval, but will
not be able to be used in a search filter.
5. Finally, select and upload your gff3 file to the database. The database
will verify the format of the file before its contents are stored.

23.3 Searching Sequence Metadata

To retrieve stored Sequence Metadata, go to the Search > Sequence Meta-
data page.

23.3.1 Basic Search

The basic Sequence Metadata search options include selecting the reference
genome and species, the chromosome, and (optionally) the start and/or end
position(s) along the reference genome. In addition, one or more specific
protocols can be selected to limit the results.
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Search Sequence Metadata

Filter the sequence metadata by position, sequence metadata type and/or protocol, and/or by protocol attribute value(s).

Query Range
Reference Genome: RefSeq_v1 (Triticum aestivum) v
Feature: 1A v
Start: 1200000 End: | 1300000
Protocol
Gene
IWGSC Assembly
Variant Effect Predictor
@ Data Type Info GWAS Results
Akhunov eQTL Analysis
@ Protocol Info T3 Automated GWAS
MNase
MNase Open Chromatin
Advanced Search Filter by attribute values

The Sequence Metadata search results are returned as a table, including
the chromosome and start/stop positions of the annotation, along with the
primary score value and any additional key/value attributes. The markers
column will include a list of marker names of any stored markers that are
found within the start/stop positions of the Sequence Metadata. The data
can be downloaded as a table in an Excel or CSV file or a machine-readable
(code-friendly) JSON file. If the Sequence Metadata JBrowse configuration
is set, the filtered results can be displayed as a dynamic JBrowse track.

Excel CSV | JSON GA4GH GFF | (4 JBrowse search: [ ]

Protocol Feature Start * End Score Attributes External Links Markers

T3 1A 1207522 1207522  0.0454952857260828 ID: RACB75_c20883 801 EnsemblPlants - 1 marker found:
Automated Locus: TraesCS1A02G002300 Gene Summary 1A @ 1207522 (T/C)
GWAS Population: TCAPSOK_SpringAM_panel - RAC875_c20883_801 (Infinium

x SW-AMPanel_2012_Saskatoon GrainGenes - ‘90K)

Trait: SDS sedimentation Probe Report

Variable: CO_321:0001138

pvalue: 0.00080725065468678 JBrowse - Gene

qvalue: 0.0454952857260828 Annotations,

zvalue: 3.350296620481 Variants, and

GWAS

Knetminer - Gene
Network
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23.3.2 Advanced Search

Any number of advanced search filters can be applied to the query. The
advanced filters can limit the search results by the value of the primary score
and/or any of the secondary attribute values.

Advancet d Search Filter by attribute values

Return only sequence metadata features that have attribute values that match the added comparisons. If more than one attribute filter is added, the sequence metadata
feature must match all of the filters.

Score: Protocol Comparison Value

T3 Automated GWAS ~ Greater Than or Equal ~
Attribute: Protocol Key Comparison Value
T3 Automated GWAS ~ Trait v Equal v
Attribute Filters:
Protocol Attribute Comparison Value

e
o
b3

T3 Automated GwAS ~ score Greater Than or Equal

T3 Automated GWAS Trait Equal qgrain yield

23.4 Marker Integration

A table of Sequence Metadata annotations are embedded on the
Marker/Variant detail page. The table will include any annotations
that span the poisiton of the marker (for data of the same reference genome
and species).

23.5 Sequence Metadata API

A publicly accessible RESTful API (Application Programming Interface) is
available to query the database for Sequence Metadata directly from your
programming environment (R, python, etc) to be used in analysis. The data
is returned in a JSON format. Documentation for the API can be found on
the Manage > Sequence Metadata page
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Chapter 24

Managing Outliers in Dataset

24.1 What is Outliers Functionality in

Dataset ?

As in step The Search Wizard we can create a dataset.

The dataset incorporates a feature to identify outlier points, which we may
choose to exclude from a specific dataset. It’s important to note that these ex-
clusions only apply at the dataset level, and no data is permanently removed
from the database. Additionally, outlier categorization can be modified at
any time, and these changes are visible to all other functionalities within the
system.

Each dataset stores a wholly unique set of outlier points, completely indepen-
dent of any other dataset in the database. Outliers are specifically designated
for traits within datasets, exclusively encompassing phenotype data. If a par-
ticular dataset lacks traits as a part of wizard selection, this functionality is
not available.

Each trait has its own set of defined outliers.

245
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24.2 Accessing Trait Visualization

Once you've selected a specific trait, the web application provides access to
a visualization of the data points associated with that trait.

Select a Trait:

Select Trait v

# © Median = O  Mean
Add selection 1o outliers Reset outliers for current trait Reset all outliers Download Phenotype Table without Outliers

24.3 Interpreting Visual Elements

Once you've selected a specific trait, the web application provides access to
a visualization of the data points associated with that trait.

o Green Points: As per the legend, represent values for the selected
trait that fall below the cut-off point set by the slider. (non-outliers)

e Black Outlined Points: These data points are outlined with black
borders, indicating that they are currently designated as outliers in the
database.

* Red Points: The red data points denote the cut-off points established
by the slider for the allowable deviation value.
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Select a Trait:

dry matter content percentage|CO_334:0000092 v

._____&©©»\ ] © Median O Mean

@ normal data point

4 Q outliers value stored in database
© outliers from current cutoff
Median : 28.25 MAD : 5.15

40 L. Cutoff: 17.95 R. Cutoff: 38.55

Trait Value

1%

Add selection to outliers | Reset outliers for current trait | Reset all outliers | Download Phenotype Table without Outliers

24.4 Choosing Cut-Off Values

You have two fundamental options for setting cut-off points:

o Median with MAD: This option involves using the median (middle
value) along with the Mean Absolute Deviation (MAD) as a reference
point for determining cut-off values.

e Mean with Standard Deviation: Alternatively, you can choose to
use the mean (average) in conjunction with the Standard Deviation to
set cut-off points.

24.5 Setting Deviation Multiplier

The slider allows you to specify the deviation multiplier from a central point,
which influences the cut-off values.
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24.6 Utilizing Graph Controls

Beneath the graph, you'll find four buttons, each serving a distinct function:

e Add selection to outliers: This button enables you to save the
current cut-off points to the database for future reference.

e Reset outliers for current trait: You can use this option to reset
outliers for the selected trait.

e Reset all outliers: This button allows you to reset outliers for the
entire dataset.

« Download Phenotype Table without outliers: You can download
the phenotype data table in a comma-separated value format file, using
this feature, with outliers excluded for selected dataset.

Add selection to outliers Reset outliers for current trait Reset all outliers Download Phenotype Table without Outliers

These tools and functions are designed to provide you with control and in-
sights when working with data visualization and outliers.
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Data Analysis Tools

SGN databases provides several tools for phenotype data analysis, marker-
assisted selection, sequence and expression analyses, as well as ontology

browser. These tools can be found in the “Analyze” menu.

g CASSAVABASE

Search  Manage | Analyze] Maps  About

Genomic selectior  Genomic Selection

Selection Index
Barcode Tools

Genomic Selection
Population Structure
Maps & Marker Search

9

Population Structure

Sequence Analysis
BLAST

VIGS Tool
Expression Atlas
| ERRIJ NARO

/ R

Ontology Browser c £ i diction
T AL mily Pre:

Genomic Serection: Within Family Rootdy

_ -~ Dacistance/Tolerance: t

25.1 Selection Index

To determine rankings of accessions based on more than one desirable trait,
SGN databases provide a “Selection Index” tool that allows you to specify a

weighting on each trait. To access the tool, clicking on “Selection Index” in
the “Analyze” menu.

249
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“" CASSAVABASE  Searcch  Manage  Analyze  Maps  About Q Y

_Se\ecuon Index|
Barcode Tools

Genomic selectior  Genomic Selection
Population Structure

Genomic Selection
Population Structure

Maps & Marker Search
|

I
Other ARO g
T Ontology Browser RRwIitI{inEam“y Prediction

A —==mis Saolection: SR oot drY]

Sequence Analysis
BLAST

VIGS Tool
Expression Atlas

On the Selection Index page, selecting a trial that you want to analyze.

Build a Selection Index
Parameters -~

Trialselect: Trait select:

Please select a trial

«

Traits and weights:

Trait name Trait CO id Trait synonym Weight Remove?

After you selected a trial, you can find traits that were assayed in that trial
in the “Trait” box.

Build a Selection Index

Parameters ~
Trial select: Trait select:
0Buyt25Ncmdlk 4 |V Selectatrait
boiled tuberous root color visual 1-3
Tralts and weights: cassava bacterial blight severity 3-month evaluation

cassava bacterial blight severity 9-month evaluation
Trait sync  cassava mosaic disease incidence 1-month evaluation
cassava mosaic disease incidence 3-month evaluation

Trait name Trait CO id

cassava mosaic disease severity 1-month evaluation
cassava mosaic disease severity 3-month evaluation
dry matter content percentage
dry yield
ease of peeling root cortex visual rating 1-7
Select a reference accession o fibre content estimation in percentage
e
fresh root yield
fresh shoot weight measurement in kg

Additional options:
Include i with missing

Scale values to a reference accession:

harvest index variable
Rankings initial vigor assessment 1-7
plant stands harvested counting
poundability assessment 0-4

Selection Index Raw Averages N E
9 root neck length visual rating 0-7

root number counting

Selecting a trait that you want to include in the analysis will open a new
dialogue showing the selected trait and a box that you can assign a “Weight”
of that trait. After you are done, you can continue by selecting another trait
by clicking on “Add another trait” link.
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Build a Selection Index

Parameters

Trial select:

06uyt25Ncmdlk v

Traits and weights:
Trait name Trait CO id Trait synonym Weight Remove?

fresh root weight €0:0000012 RtWt_Wgh_kg Must be a number (+ or -), d ‘ *

Add another trait

SIN formula:

Additional options:
SIN =1 * (fresh root weight )

Include accessions with missing phenotypes
" Scale values to a reference accession:

Select a reference accession v
Calculate Rankings

After you selected another trait, this page will automatically update infor-
mation for you by showing all of the traits that you selected for the analysis.

Build a Selection Index

Parameters

Trial select:

06uyt25Ncmdlk B

Traits and weights:

Trait name TraitCOid  Trait synonym Weight Remove?
fresh root weight C0:0000012 Rtwt_Wgh_kg 7 x
x

initial vigor assessment 1-7  C0:0000009  IVig_IITAVisScg_1to7

Add another trait

SIN formula:
SIN =7 * (fresh root weight ) + 3 * (initial vigor
assessment 1-7)

Additional options:
Include i with missing
"~ Scale values to a reference accession:

Select a reference accession v
Calculate Rankings

You also have options to choose a reference accession, choose to include
accessions with missing phenotypes, scaling values to a reference accession.
After you complete your setting, clicking on “Calculate Rankings”
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Parameters

Trial select:

06uyte5Nemdlk
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Build a Selection Index

Traits and weights:
Trait name Trait COid  Trait synonym Weight Remove?
fresh root weight €0:0000012  RtWt Wgh_kg 7 x
initial vigor assessment 1-7  C0:0000009  1Vig_IITAVisScg_1to? 3 x
Add another trait

Additional options: SIN formula:

Include

with missing
~Scale values to a reference accession:

Select a reference accession

SIN =7 * (fresh root weight) + 3 * (initial vigor

assessment 1-7)
Calculate Rankings

The Selection Index tool will generate rankings of accessions based on the
information that you specified. You can copy the results to your system
clipboard, convert the table data to CSV format, or print the data.

Rankings

Selection Index Raw Averages

Accession

IITA-TMS-IBA940006

IITA-TMS-IBAB200058

IITA-TMS-IBA961708

IITA-TMS-IBA990554

IITA-TMS-1BA982132

IITA-TMS-IBA010090

IITA-TMS-IBA9102327

IITA-TMS-IBA961432

IITA-TMS-IBA000028

IITA-TMS-MM961751

7 * (fresh root weight )
156.8

138.25

131.6

115.5

113.75

108.15

108.5

103.25

98.7

94.5

Search:

3 * (initial vigor assessment 1-7 ) SIN , SIN Rank
21 177.80 1
21 159.25 2
18 149.60 3
21 136.50 4
19.5 13325 5
21 129.15 6
18 126.50 7
19.5 12275 8
21 119.70 9
19.5 114.00 10

Table description: weighted_values for trial 06uyt25NcmdIK.

Showing 1 to 10 of 25 entries

Previous 1 2 3 Next

Clicking on “Raw Average” will display average values of the phenotypes

those ranked accessions.

of
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EIEI sewn

Accession fresh root weight initial vigor assessment 1-7

<

1ITA-TMS-IBA940006 22.40 7.00

1ITA-TMS-IBA8200058 19.75 7.00

IITA-TMS-IBA961708 18.80 6.00

IITA-TMS-IBA990554 16.50 7.00

1ITA-TMS-1BA982132 16.25 6.50

I1ITA-TMS-1BA9102327 15.50 6.00

IITA-TMS-IBA010090 15.45 7.00

IITA-TMS-IBA961432 14.75 6.50

1ITA-TMS-IBA000028 14.10 7.00

I1ITA-TMS-MM961751 13.50 6.50

Table description: raw_avgs for trial 06uyt25Ncmdlk.

Showing 1 to 10 of 25 entries Previous 1 2 3 Next

Selection Index tool also allows you to save top ranked accessions directly to
“Lists”. You can retrieve top ranked accessions by selecting a number or a
percent.

Save top ranked accessions to a list:

By number: Or percent:

Select a number v Select a percent v

25.2 Genomic Selection

The prediction of breeding values for a trait is a one step or two steps process,
depending on what stage in your breeding cycle you are. The first step is to
build a prediction model for a trait using a training population of clones with
phenotype and genotype data. If you have yet to select parents for crossing
for your first cycle of selection you can use the breeding values of the training
population. If you are at later stages of your selection program, you need to
do the second step which is applying the prediction model on your selection
population. All clones in your training and selection populations must exist
in the database.

To use the genomic selection tool, on cassavabase.org, select “Genomic Selec-
tion” from the “analyze” pull-down menu.


http://cassavabase.org/
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CASSAVABASE . heme | forum | contact | help | wiki

search manage analyze maps _ sol search

Isaak Tecle lists my account log out

solGS: start building a G5 model by searching for a trait or selecting a training population
Search for a trait
Use a trial as a training population

Create a training population

There are three ways to build a model for a trait.

25.2.1 Building a Model - Method 1:

One way to build a model is, using a trait name, to search for trials in which
the trait was phenotyped and use a trial or a combination of trials to build
a model for the trait. For example, if you search for “mosaic disease severity,
you will get a list of trials you can use as training populations.

CASSAVABASE home | forum | contact | help | wiki

search manage analyze  maps _sol search

Isaak Tecle lists my account |og out

solGS: start building a GS model by searching for a trait or selecting a training population

[Z] Search for a trait

Traits index: B| C|D|E|[F|H|I|P|R|S|T

mosaic
cassava mosaic disease incidence

cassava mosaic disease severity

Use a trial as a training population

Create a training population

You will get a list of trials (as shown below) in which the trait of your inter-
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ested was phenotyped. From the list, you can use a single trial as a training
population or combine several trails to form a training population for the
prediction model of the trait. Let”s say, you want to create a training pop-
ulation using individuals from trials “cassava ibadan 2001/02” and “cassava
ibadan 02/03” and build a model for “cassava mosaic disease severity” using
all clones from the training population.

llations evaluated for cassava mosaic disease severity

[Z] Select a training population or creale a new one using one or more trials

Trial Description Location Year Tip(?)
o bad Plants assayed at Ibadan in 2002/03 ibadan 200203 [
o Cassava |badan 2001/02 Plants assayed at Ibadan in 2001/02 Ibadan 2001/02 -

AYT 2011-2012 AYT 2011-2012 Trial NROS Umudike 2011

Cassava |badan 2003/04 Plants assayed at Ibadan in 2003/04 Ibadan 2003/04

Cassava Ibadan 2004/05 Plants assayed at Ibadan in 2004/05 Ibadan 200405 [

Cassava Igbariam 2009 Flants assayed at Igbariam in 2009 Igbariam 2009

Cassava |badan 2005/06 Plants assayed at Ibadan in 2005/06 Ibadan 2005/06 -

Cassava |badan 2000/01 Flarms assayed at Ibadan in 2000/01 Ibadan 2000/01 -

Cassava Ibadan 1998/00 Plants assayed at Ibadan in 1999/00 Ibadan 1999/00 -

Cassava |badan 2006/07 Plants assayed at Ibadan in 2006/07 Ibadan 200607 [

2345>
[ oo saecrs

Trials to combine

Trial Description Location Year
o bad Plants assayed at Ibadan in 2002/03 Ibadan 200203 [
¥ Cassava Ibadan 2001/02 Plants assayed at Ibadan in 2001/02 Ibadan 2001/02 [

Combine trials & build model

Select the trials to combine (the same coloured), click ‘done selecting’, click
the “combine trials and build model” button, and you will get a model and its
output for the trait. On the model detail page, you can view the description
of input data used in the model, output from the model and search interface
for selection populations the model you can apply to predict their breeding
values. The description of the input data for the model includes the number
of phenotyped clones, and the number of markers, scatter and frequency
distribution plots for the phenotype data, relationship between the phenotype
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data and GEBVs, population structure. The model output includes model
parameters, heritability of the trait , prediction accuracy, GEBVs of the
individuals from the training population and marker effects.

Training population summary

Mame Tralning population 2907368219 Mo, of lines 239
Description  This training population is a combination of Cassava Ibadan 2001/02 and Mo, of markers 97337
Cassava Ibadan 2002/03
Genotyping GBS Apekl Cassava
Owner Peter Kulakow version genome vs

Trait phenotype data

Model accuracy

Population structure analysis -PCA

Model Parameters

Genomic estimated breeding values (GEBVs) - GBLUP method
Marker Eflects

Predict GEBVs of a selection population using the model

Expand each section to see detailed information.

If you expand the ‘Trait phenotype data’ section, you will find plots to explore
the phenotype data used in the model. You can assess the phenotype data
using a scatter and histogram plots and the descriptive statistics.
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Genomic selection model for Cassava mosalc disease severity (CMDS) In Training population

2907368219

() Training population summary

[ Trait phenotype daia

Phenatype scatter plot Frequency distnbution

50

GEBVs vs. phenotypes

45

40

o
w

values
L)
o

?e

Phenof
— 5]
mn o

=
o

05

() Model accuracy

1 SWLCTLITE ¥ -PCA
! Model Parameters

() Genomic estimated breeding values [GEBVS) - GBLUP method
(%) Marker Effects

() Predict GEBVs of a selection population using the model

Clones

257
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Genomic selection model for Cassava mosaic disease severity (CMDS) in Training population
2907368219
Trsiing poguilation summary
Traift phenotype data

Fhenctype scatter plot Frequency distribution GEBVs vs, phenotypes

Freguancy'

Taotal fin. of ganohpes 21
Ganatynas missing data :
Minimum 1

M aximism ez
Arfmmatic mean 2
Madian 238
Standand davialion L H
Coafiiciont of vasintian A0 03%

Mol oot acy

Popalition st e analyais - PCA

Bl s aimaber s

Ganemic on Bmased beesding vahies [GEIVE) - GILP method
Belwioer EMecs

Predic| GEBYS of a selecbon populaion wsing he maode

A regression line between observed phenotypes and GEBVs shows the rela-
tionship between the two.
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Genomic selection model for Cassava mosaic disease severity (CMDS) in Training population

2907368219
L0 Tradning popailation summary
0 Tralt phenatype data
Fhenotype scatter plot Frequency distribution GEBVs vs. phenotypes

y =017 + 0.64x
R-squared = 0.9

[ Model accuracy

[ Population swucwre analysis - PCA

(=) Model Parameters

[+) Genomic estimated breeding values [GEBVs) - GELUP method
[ Marker Effects

(%) Predict GEBVs of a selection population using the model

You can also explore if there is any sub-clustering in the training population
using PCA.
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Genomic selection model for Cassava mosaic disease severity (CMDS) in Training population

2907368219
+) Training populaton summary
© Tralt phenatyps data
) Mol accur ey
| Populalion structre analysis - PCA
ET .
*
( i -’
3
21 " e # e
I . ® '..? LI . ®
Tope o lga g e
o LIPTT ""‘".: -
e o, T - - . ® .
] L L -
1 O .:" :3 I .
-
et s, ) @ w0, .
I . -. 7.% % .
30 4
- - e T o
L ’ ‘e ..,

& 1 PE1 - 15.45%

[ Download PCA scores |

£ Model Paramelers
() Genomic estmaned breeding vales [GEBVS) - GBLUP method
() Marker Etfects

() Predict GEBVs of a selection population using the model

To check the model accuracy, a 10-fold cross-validation test, expand the
‘model accuracy’ section.
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Genomic selection model for Cassava mosaic disease severity (CMDS) in Training population
2907368219
Training population summary
Trait phenotype data

Maodel accuracy

Runs Accuracy(r)
\alidation test & 0.648
alidation test 3 0.612
Validation test 9 0571
‘alidation tast 4 0556
alidation fest 7 0555
Validation last 5 0.478
‘Validation tast 8 0.444
Validation tast 2 0422
‘alidation test 10 0.417
‘alidation test 1 0.335
AwErage 05

[ Download model accuracy report |

Population struciire analysis - PCA

Maodel Parameters

Genomic estmated breeding values [GEBVs) - GBLUF method
Marker Effects

Predict GEBV's of a selection population using the model

Marker effects are also available for download. To do so, expanad the ‘Marker
Effects’ section and click the ‘Download all marker effects’ link and you will
get a tab delimited output to save on your computer.
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Genomic selection model for Cassava mosaic disease severity (CMDS) in Training populatior

2907368219
Training population summary
Traii phenotype daia
Maidel accuracy
Population structure analysis - PCA
Madel Parameters
Genomic estimated breeding values |GEBVS] - GELUP method
Marker Effects

Top 10 markers:

Marker Effacts
S1_317473 0.00308
S9_16963656 000298
S514_18164196 0.00285
S19_117475272 0.00281
519 113674348 000274
S8_472214 0.00256
S53_6218223 0.00256
SH_Ta05425 000253
S4_L15467245 000245
S4_15467248 000248
[ Download all marker elfects

Fredict GEBVs of a selecion population using the model

The breeding values of the individuals used in the training population are
displayed graphically. Mousing over each data point displays the clone and
its breeding value. To examine better, you can zoom in into the plot by
selecting an area on the plot. You can download them also by following the
“Download all GEBVs” link.
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Traiming populaion siminay

Traii phanotyps data

Madlil Paramisis

Maodel securacy

Population swuciure analysis - PCA

Genomic estimated breeding values |GEBVs] - GELUP method

Clomas

ot ol s

[ Download all GEBVs |

Marker Effects

Pradict GEBVS of a selecton populaton using te model

Estimating breeding values in a selection population

If you already have a selection population (in the database), from the same
model page, you can apply the model to the selection population and estimate
breeding values for all the clones in the population. You can search for a
selection population of clones in the database using the search interface or
you can make a custom list of clones using the list interface. If you click
the “search for all relevant selection populations”, you will see all relevant
selection populations for that model. However, this option takes long time
decause of the large set of populations in the database and the filtering.
Therefore, the fastest way is to search for each of your selection populations
by name. If you are logged in to the website you will also see a list of your
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custom set of genotyped clones.

Genomic selection model for Cassava mosaic disease severity (CMDS) in Training population
2907368219

() Training population summary

(2} Traltphenotype daia

(*) Model accuracy

() Population structure analysis - PCA

() Model Parameters

() Genomic estimated breeding values [GEBVs) - GBLUP method
(2} Marker Effects

(=) Predict GEBVs of a selection population using the model

search for a selection population n Search for all relevant selection populations

Selection populaton Description Year Predict GEBVs
Cassavalbadan 2005/06 Plants assayed at Ibadan in 2005 CMDS
200506
Cassavalbadan 2003/04 Plants assayed al lbadanin 2003 CMDS
2003704
Cassavalbadan 200607 Flants assayed atlbadanin 2006 [ Predict]
200607
List-based selection population Salection candidates list 2015 :Il + Make a new list of clones
List-based selection population Predict GEBVs
Selection candidates list 2015 [ Predict]

To apply the model to a selection population, simply click your population
name or “Predict Now” and you will get the predicted breeding values. When
you see a name of (or acronym]) of the trait, follow the link and you will see
an interactive plot of the breeding values and a link to download the breeding
values of your selection population.
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BvVs for ywa mosalc disease severity (CMDS) in Cassava Ibadan 2005/06

Training populamion sumimay
Genomic astinand breading values |GERYS) - GELUF madod

GEBvs

Clanes

Top 10 genatypes

Ganolypes GERY
TA-THS- 2050202511
TA- THS-IBAT1ATI] Fal
TA-THS-OMNTITE2L FL |
TA- THS-ZAFOS0ER0] 'l
TA THS-ZAFB202501 50
TA- THS-IBAGDSO0] 4l
TA-THS-OMNHB4002TE] (k]
TA-TIS-IEADLL 331 i28
TA-TWS-IBA302111 1012

1008

TA-THS-WARS400049]

[ Downbosd all GEBVE |

25.2.2 Building a Model - Method 2

Another way to build a model is by selecting a trial, instead of selecting
and searching for a specific trait. This approach is useful when you know a
particular trial that is relevant to the environment you are targeting to breed
material for. This method allows you to build models and predict genomic
estimated breeding values (GEBVs) for several traits within a single trial at
once. You can also calculate selection index for your clones when GEBVs are
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estimated for multiple traits.

To do this select the “Genomic Selection” link found under the “analyze”
menu. This will take you to the same home page as used with Method 1.
However, instead of entering information to search for in “Search for a trait”,
click on “Use a trait as a trial population”. This will expand a new menu
that will show all available trials.

CASSAVABASE home | forum | contact | help | wiki
_search manage analyze maps (_sol search

Liana Acevedo lists my account |og out

solGS: start building a GS model by searching for a trait or selecting a training population

[2] Search for a trait

Traits index: B|C|D|E|F|H|I|L|P|R|S|T

I Use a trial as a training population I |

Create a training population |
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solGS: start building a GS model by searching for a trait or selecting a training population

Search for a trait

[E] Select a training lation or te a new one using one or more trials
Trial Description Location Year  Tip(?)

& Cassava Ibadan Plants assayed at Ibadan in 2002/03 lbadan  2002/03 [N

7] Cassava Ibadan 200 Plants assayed at Ibadan in 2001/02 ibadan  2001/02 [

71 AYT 2011-2012 AYT 2011-2012 Trial NR09 Umudike 2011

| Cassava |badan 2003/04  Plants assayed at Ibadan in 2003/04 |badan 2003/04

7| Cassava lbadan 2004/05  Planls assayed al Ibadan in 2004/05 lbadan  2004/05 [N

~| Cassava Igbariam 2009 Plants assayed at Igbariam in 2009 Igbariam 2009

| Cassava lbadan 2005/06  Plants assayed at Ibadan in 2005/06  Ibadan  2005/06 |
assava lbadan 200001 Plants assayed at Ibadan in 2000/01 lbadan  2000/01 [N
assava lbadan 190900 Plants assayed at Ibadan in 1999/00 lbadan  1999/00 [N
assava lbadan 2006/07  Plants assayed at Ibadan in 20068/07  Ibadan  2006/07 [N

2 345678910111213 14151617 18 19 20 21 22 23 24 25 26 27 >

Select a list-based training population or create a new one

To begin creating the model, select the existing trial that you would like to
use. In this example I will be using the trial and trait data from “Cassava
Ibadan 2002/03” trial. Clicking on a trial will take you to a page where you
can find information such as number of markers and number of phenotypes
clones.



268

Select one or more traits from training population

model and predict GEBVs

Training population summary

Mame Cassava Ibadan 2002/03

Description Plants assayed at Ibadan in 2002/03

Owner Pater Kulakow
Traits
boiled tuberous root colorvisual 1-3

Cassava bacterial blight incidence
Cassava bacterial blight severity
Cassava green mite severity
Cassava mosaic disease incidence
™ Cassava mosaic disease severity
dry matter content percentage
M ary yvield
top yield

Build model

Phenotypic correlation analysis

Trait names and their acronyms

0. of lines

{o. of traits
No. of markers

Genotyping version

Daqan £ 2/C

CHAPTER 25. DATA ANALYSIS TOOLS

237
20
97337

GBS ApeKl Cassava genome v

In addition to the number of phenotype clones and number of markers, the
main page for the trial selected also has information and graphs on pheno-
typic correlation for all of the traits. By moving your cursor over the graph
you can read the different values for correlation between two traits. A key
with all of the trait names of the acronyms used can be found in the tab

below the graph.
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Select one or more traits from training population "Cassava Ibadan 2002/03" to build a GS model and
predict GEBVs for.

*) Training population summary
) Traits

) Phenotypic correlation analysis

PAD .
BTACVI .
G HE Tl |

TOBART J .

coes | | [ negative
Hiv N | D Neutral
oce J | | . Positive

cwos

|
B [CMDS vs. DY: -0.07]
||

FSWMiK

T
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At
882
KD
H5H
<20
AlH
s880
e
IHEE0L <
ONH
LADELE <
vd =

MIWASS

[ Download correlation coefficients )

'+ Trait names and their acronyms

Below the “Training population summary” there is a tab for “Traits”. Click-
ing on this tab will show all available traits for the specific trial. You can
create a model by choosing one or multiple traits in the trial and clicking
“Build Model”. In this example, the traits for “cassava bacterial blight sever-
ity” and “cassava mosaic disease severity” have been selected.
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Select one or more traits from training population "C ava |Ibadan 2002/03" to build a GS

model and predict GEBVs for.
Training population summary
Mame Cassava Ibadan 2002/03 MNo. of lines 237
Description Plants assayed at Ibadan in 2002/03 Mo. of traits 20
Owner Pater Kulakow No. of markers 97337
Genotyping version GBS ApeKl Cassava genome v5

Traits

boiled tuberous root colorvisual 1-3
Cassava bacterial blight incidence
Cassava bacterial blight severity
Cassava green mite severity
Cassava mosaic disease incidence
™ Cassava mosaic disease severity
dry matter content percentage
@dr;rylelcl
top yield

Build model

(+) Phenotypic correlaion analysis

) Traitnames and their acronyms

Clicking on “Build Model” will take you to a new page with the models
outputs for the traits. Under the “Genomic Selection Model Output” tab
you can view the model output and the model accuracy. Clicking on any of
the traits will take you to a page with information about the model output
on that individual trait within the trial. There you can view all of the trait
information that was seen in more detail in Method 1.

Prediction models from Cassava |Ibadan 2002/03

Models summary
Training population Description Maodels
Cassava lbadan 2002/03 Plants assayed at Ibadan in 2002/03 Trait Model accuracy
Dy 0.46

CMDS 0.46

Predict GEBVs of a selection population using the models
Genetic correlation analysis
Calculane selecuon index

Trait names and their acronyms
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You can apply the models to simultaneously predict GEBVs for respective
traits in a selection population by clicking on “Predict Now” or the name
of the selection population. You can also apply the models to any set of
genotyped clones that you can create using the “lists” feature. For more
information on lists, click here. Follow the link to the trait name to view and
download the predicted GEBVs for the trait in a selection population.

Mpdels memmary
Tisning popiilsssn Dheietr ip B Bkl
Cassma Badan 200E0) Plavs astaeed ol lheden 0 290200 Trat Mo 10 ey

Predict CEBVS o1 & seber e population using the mises

Search for all relevant selection populations

Sl e ispialin CHrRCT N Tea Presscy CERVE

Cassasa lbadan Z005DE Flants assayvd af Badan n
200504

€k i b adan J004 Pranty aidaped @ Bidis o
200857

Lixi-based seher b populabon Predici CEHVS
Selecion candidabes hsi 2015 Predict

Gere B conrelabon analyws
. Calculaie seleciom index

Tradtnamis and s Aol o

To compare clones based on their performance on multiple traits, you can
calculate selection indices using the form below. Choose from the pulldown
menu the population with predicted GEBVs for the traits and assign relative
weights for each trait. The relative weight of each trait must be between 0
- 1. 0 being of least weight and importance, not wanting to consider that
particular trait in selecting a genotype and 1 being a trait that you give
highest importance.

In this example we will be using the “Cassava Ibadan 2002/03” population
and assigning values to each of the traits. Remember that there is a list of
acronyms and trait names at the bottom of the page for reference. After en-
tering whatever values you would like for each trait click on the “Calculate”
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button to generate results. This will create a list of the top 10 genotypes that
most closely match the criteria that you entered. The list will be displayed
right below the “selection index” tab. This information can also be down-
loaded onto your computer by clicking on the “Download selection indices”
link underneath the listed genotypes and selection indices.

Prediction models from Cassava Ibadan 2002/03
) Models summary
) Predict GEBVS of a selecition population wsing the modets
) Gemnee conelaion analysis
U Caleulate selacion indax

Cassava Ibadan 200203 E And assign relative weights 1o rails

DY. 06 CuDS ||;| I

' Ganetype ranking based on maltple Talts periormance [selec Bon index)

Top 10 genoiypes:
GenaTypes

Sebecon ndices

TATMS-IBASTATER 237
ITA-TMS-IBRITATTE 281
IITA TMS-IBASI0266 288
ITA-TMS-IRASSGL 271
IITA- TMS-IBASAD2TE Pl

NTA-TMS-IARSA0]53 245
IITA-TMS-IBASTZ205 236
TR TMS-IBASSR01 & 211
IITA-TMS-IRASI0E 187
A TMS-ZARS30151 178

[ Download selection indices |
Relative weights: DY: 0.6 CMDS: 0.4
MName: Cassava |badan 200203

=) Correlason between sebection index and GEBVS of waits

=]

D Negative
D Meutral
. Fosilive

CMDS

I n
E z
- 9

2
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25.2.3 Building a Model - Method 3

In addition to creating a model by searching for pre-existing traits or by
preexisting trial name, models can also be created by using your own list of
clones. This creates a model by using or creating a training population.

The page to use the third Method for creating a population model is the
same as for the other two models. Select “Genomic Selection” from under
the “analyze” menu of the main toolbar. This will take you to the Genomic
Selection homepage and show you all three available methods to create a
model. To see and use Method 3 scroll down and click on the tab labeled
“Create a Training Population”. This will open a set of tools that will allow
you to use pre-existing lists or to create a new list.

solGS: start building a GS model by searching for a trait or selecting a training population
Search for a trait

Selecta waining population or create a new one using one or more wials
Selectalist-based training population or create a new one
Trials list

Once the “Create a Training Population” tab is opened you have the option
to use a pre-existing list or create new one. To learn how to create a list,
click here. The “Make a new list of plots” link will take you directly to the
Search Wizard that is usually used to create lists.

Please note: the only lists that can be used in Method 3 to create a model
are lists of plots and trials. If the pre-existing list is not of plots or trials (for
example, traits, or locations) it will not show up and cannot be used as a
training population. When you create you use a list of trials, the trials data
will be combined to create a training data set.

To use your custom list of plots or trials as a training population, select
the list and click “Go”. This will take you to a detail page for the training
population.
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Select one or more traits from training population "Training population 1 " to build a G5
model and predict GEBVs for.
Training population summary
Hame Training population 1 Mo. of lines 195
Descripion Uploaded on: Wed Jan 6 14:46 2016 No. o traits 26
Cwmer isaakiecle No. of markers 97337
Genolyping version GBS Apek] Cassava genome v

Traits:

Phenotypic correlation analysis

Trait naames and hedr acronyms

From here on you can build models and predict breeding values as described
in Method 2.

25.3 Genome Browsing

There are two ways to evaluate genotype information within the browser,
from an accession detail page or a trial detail page.

25.3.1 Browsing Genotype data by Accession

If you are interested in browsing genotype information for a single accession,
for example ‘BAHKYEHEMAA’, navigate to the accession detail page.
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Search Results
Show |10 T |entries

Stock Name Stock Type

BAHKYEHEMAS accession

2

Showing 1 to 1 of 1 entries

Near the bottom of the detail page is a collapsible section called “Accession
Jbrowse”.

Genotype data
Accession JBrowse

View the tracks for this accession in JBrowse

This section will contain a link to the accession jbrowse page if the necessary
genotype data is available. Clicking the link should take you to a page that
looks like this, a which point you can browsre the genotype data in the form
of a vef track aligned to the latest build of the genome.

Genome  Track View  Help

o 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000 12,000,000 14,0000
==
) Q Q& @\ Chromosome01| - || Chromosome01:16553953..18416¢ Go | &
¢ tracks 16.750,000 17,000,000 17,250,000
T
3 Reference sequence Zoom in to see sequence Zoom in to See sequence z
“ Gene exons i e S e | L i +H
ha hal L ads] > -
— +
| -

BAHKYEHEMAA _2015_V6_imputed

25.3.2 Browsing Genotype data by Trial

If you are interested in browsing genotype information for the accessions
within a given trial, navigate to the trial detail page.
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Trial Search

Show |10 v entries

N Breeding
Trial name Description program Folder
12ayt30whriME  Assessment of Varieties of Cassava for high IITA 12_Mokwa
[} yield, high dry matter and disease resistance

using Advance Yield Trial (30 clones) in Mokwa
2012/2013 Breeding Season

Halfway down the page is a collapsible section called “Trial Jbrowse”. This
section will contain a link to the trial jbrowse page if the necessary genotype
data for at least two accessions planted in the trial is available.

Compute Trait Phenotypes

Trial JBrowse

View the data

t for this trial in .JE‘sr-:-,'.‘.-:.f}

Files

Clicking the link should take you to a page that looks like this, a which point

you can browse the genotype data in the form of vcf tracks aligned to the
latest build of the genome.

Genome Track View Help

) 5,000,000 10,000,000 15,000,000 20,000,000
—_— .
— e\ Q @\@\ Chromosome01| + | Chromosome01:17481659. 174826 Go | &)
racks [481.750 17,482,000 17,482,250

o Reference sequence

im in to see sequence Zoom in to see sequence Zoom in to see sequence

Gene exons

. 1

TMEB419_2015 V6_imputed S1 17482210 51 17482381
SNVG->C SNVT->C

TMEB419_2015 V6_rep2_imputed Ist 17482210 51 17482381
SNV G->C SNVT->C

TMEB419_2015 V6_rep3_imputed ISl 17482210 51 17482381
SNV G->C SNVT->C

25.4 Principal Component Analysis (PCA)

Principal component analysis helps estimate and visualize if there is sub-
grouping of individuals within a dataset based on a number of variables.
Currently, you can use marker data to run PCA on datasets.
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You can run PCA from multiple places on the website. To do PCA on

(1)

(2)

(3)

(4)

(5)

individuals from a trial, go to the trial detail page and find the PCA
tool under the “Analysis tools” section.

individuals from a training population you used in a GS modeling, do
your modeling and find the PCA tool in the model output page.

individuals in a training population and selection population you ap-
plied the training model, do your modeling, apply the model on the
selection population and find the PCA tool on the selection population
prediction output page.

individuals in a list of accessions you created, for example using the
search wizard, go to the “Analyze” menu and select the “Population
Structure”, select your list of individuals and run PCA.

individuals from multiple trials, create a list of the trials using the
search wizard, go to the “Analyze” menu and select the “Population
Structure”, select your list of trials and run PCA.

B casSAvABASE  semen waase  mvne b oo a e

Select a dataset and analyze its population structure -- principal component analysis (PCA)

1 I

List type Run PCA
trials [Run PCA ]

[l Cessava Mokwa 2003/04
. Uganda Cassava Training Population Kasese 2013

o
o
0z~
0

PC1:5.66 %
[ Download PCA scores ] - iita-nacrri 2 trials

With all the options, you will get a interactive plot of the two PCs (shown
below) that explain the largest variance. Point the cursor at any data point
and you will see the individual name with its corresponding PCs scores. By
clicking the ‘Download all PCs’, you can also download the 10 PCs scores in
the text format.
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25.5 ANOVA

Currently, ANOVA is implemented for a single trial (single year and single
location). You can do ANOVA for RCBD, CRD, Alpha and Augmented
trial designs. ANOVA is done using linear mixed effects model, where the
genotypes is fixed effect and the replications and blocks are random effects.
Fixed effect significance level is computed using “lmer” from “lmeTest” R
package.

You can do ANOVA from two places: trial detail and training population
detail. In both cases, if the phenotype data was from the supported trial
designs,

— Go to the ANOVA section down in the trial or training population page
— Select the trait of you want to perform ANOVA
— Click the “Run ANOVA” and wait for the result

ANOVA

dry matter content percentage E]

ANOVA result DMCP

Sum Sq Mean HumDF DenDF Fuvalue Pr(=
3q F)
genotypes 7,266.18 24.38 208 102.95 1.69 0.001

Download: [Anova table] | Model Summary] | [Adjusted kMeans] | Wodel Diagnostics]

25.6 Clustering (K-Means, Hierarchical)

The K-Means method allows you to partition a dataset into groups (K num-
ber). The hierarchical clustering, agglomerative, allows you to explore under-
lying similarity and visualize in a tree structure (dendrogram) the different
levels of similarities (clusters) among samples. You can do clustering based
on marker data, phenotype data and GEBVs. When you use phenotype
data, first clone averages for each trait are calculated. Both methods use
Euclidean distance as a measure of similarity. For the hierachical clustering,
the complete-linkage (farthest neighbour) method is used to link up clusters.

There are three pathways to using this tool.
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(1) When you have data in the form of a list or dataset from the search
wizard:

(A) — go to the “Analyze” menu and select the clustering option
(B) — make sure you are logged in

(C) — Select the relevant genotyping protocol, if you are clustering using
genotype data

(D) — select your list or dataset, click “Go”

(E) — select clustering type

(F) — select the data type to use

(G) — If you are running K-Means clustering, provide the number of par-
titions (K). If left blank it will partition the data set into optimal

numbers for the dataset.

(H) — click the “Run Cluster” and wait for the analysis to finish or queue
the request and wait for an email with the analysis result.

(I) — You can download the outputs following the download links.
(2) From the trial detail page:

(A) — Go to the “Analysis Tools” section

(B) — Follow steps D to G in (1)

(3) In the solGS pipeline:

(A) — Once you you are in a model output put page, you will see a section
where you can do clustering in the same way as above (option 2).

K-Means clustering:
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Selectalist of accessions or trials and run cluster analysis using k-means method

EHI 250 clones ﬂl + Create an

Hame Data Structure Cluster type Data type

HNo. of Clusters Run

250 clones list K-Means j Genotype j 3 [ Run Cluster ]

PC2(707%)

oz

5o
PCI (787%)
Download 250 clones : [K-means plof] | [Clusters] | [Analysis Repord]

Hierarchical clustering:
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& OGN CY
0

w'--"u.
g,

ownload 349 clones drogral lewick tree formal | Analysis Report

25.7 Genetic Gain

You can check for genetic gain by comparing the the GEBVs of a training
and a selection population. You can do this in the solGS pipepline once
you build a model and apply the model to predict the GEBVs of a selection
population. Once at that stage, you will see a section “Check Genetic Gain”.
Select a selection population to compare with the training population and
click the “Check Genetic Gain” button. The genetic gain will be visualized
in boxplots. You can download the boxplot(s) as well as the GEBVs data
used for the plot(s).
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) Check Genetic Gain

trial2 NaCRRI E] Check Genetic Gain

2.400 2.390 . 5570 . 5,540

0.732

0 -0.020

-0.230 -0.205

-0.880 -0.843

-2.640 -2.650 -2.420 -2.450

training selection training selection

Download: boxplot | Data

25.8 Kinship and Inbreeding Coefficients

This tool allows you to estimate genetic relatedness between a pair of in-
dividuals (kinship), homozygousity across loci in an individual (inbreeding
coefficient), and genetic similarity of an individual relative to the rest of the
population (averge kinship).

There are three pathways to using this tool.

(1) When you have a list or dataset clones, created from the search wizard:
A) — go to the “Analyze” menu and select the kinship and inbreeding
B) — make sure you are logged in

(A)
(B)
(C) — Select the genotypic protocol for the marker data
(D) — select your list or dataset of clones, click “Go”
(E)

E) — click the “Run Kinship” and wait for the analysis to finish, depending
on the data size this may take minutes. You can choose to submit the
analysis and wait for an email notice to view the results or wait for it
to complete.
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(F) - You can download the output following the download links.
2) From the trial detail page:
(2) pag

(A) — Go to the “Analysis Tools” section
(B) — Follow steps C to G in (1)
(3) In the solGS pipeline:

(A) — Once you you are in a model output put page, scroll down to the
“Kinship and Inbreeding” section and run kinship.

UG120034
UG120033
UG120032
UG120031
UG120030
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UG120025
UG120024
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Download: 34 clones Kinship matrix< | &verage kinship | Inbreeding coefiicients

25.9 Creating Crossing Groups

B o
.>0

[l Cicgonals: insreeding coefiicients
[l orciagonals: kinship caefficients

If you calculate selection index based on GEBVs of multiple traits, and you
want to select a certain proportion of the indexed individuals (e.g. top 10%,
or bottom 10%) and then you want to partition the selected individuals
into a number of groups based on their genotypes, you can use the k-means
clustering method.
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The procedure is:

(1) predict GEBVs for 2 or more traits

(2) In the models output page, calculate selection indices. Note the name
of the selection index data.

(3) Go to the clustering section,

— select the selection index data,

— select “K-means”,

— select “Genotype”,

— in the K-numbers textbox, fill in the number of groups you want to create,

— in the selection proportion textbox, fill in the proportion of the indexed
individuals you want to select, e.g. for the top 15 percent, 15. if you wish to
select bottom performing, prefix the number with minus sign (e.g. -15)

— then run cluster and wait for the result.
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) Cabculate seloction inlex
Kasese solgs trial @ Amd assign reletive welghts 1o traits,
DMCP 2 FRW 3

] Genotype ranking based on muliple waits porformance [selection ndax)

Top 10 genotypes.

Genotypes Selection indices
WG120221 19,43
UG120001 1556
UGlz0182 1472
LIG1Z0071 143
LIG1Z0057 11.43
LG1Z0072 112
LIG1Z0006 297
LWG1Z0264 a.88
LG1Z0E7E a49
UGlzole4 835

Doy selection indices | Index Mame: 133-0DMCP-2-FRW-3
Populatien name: Fasese solgs trial | Relative weights: DMCP: 2 FRW: 3

() Chustering

139-DMCP-2 FRW-3 ®  cneans _l Genslype :I 4 15

0=
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- \v
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.
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¥
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Download 139-DMCP-2-FRW-3 : [K-means plot] | [Clusters] | [Anakysis Repor]
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25.10 Search Wizard Genomic Relationship
Matrix (GRM) Download

The genomic relationship matrix (GRM) is useful for understanding under-
lying structure in your population. Breedbase can compute the GRM using
rrBLUP. First, select accessions in the search wizard and optionally select a
genotyping protocol. If no genotyping protocol is selected, the default geno-
typing protocol in your system is used (as defined in sgn_ local.conf). Specify
the minor allele frequency, missing marker data, and missing individuals data
filters to apply. The GRM can be returned in a matrix format (.tsv) which
shows all pairwise relationships between the selected accessions and is useful
for visualization; alternatively, the GRM can be returned in a three-column
format (.tsv) which is useful for programs like ASReml outside of Breedbase.
The GRM can also be returned as a simple correlation heatmap image (.pdf).
The GRM can be computed from parents of the selected accessions granted
the parents were genotyped, by clicking the checkbox “compute from par-
ents”; this is useful for programs where parental lines are genotyped and
then hybrids are created and evaluated in the field.
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Trials v

Select Al Clear

CassavaTrial
GenoTesiCassava
GenoTesthlaize
GenoTestMusa

MaizeTrial

MaizelnbredTrial

Match [N ALL
Add to List v Add

ate New List

Load/Create Datasets using Match Columns
Load Dataset

Create New Dataset

Search Wizard

Don'tsee your data? Refresh Lists | Update Wizard

Accessions v Traits v Select Column Type v

setect Al [EBTY Clear seiect Al [B crear
Plot Weight Ibs]|G2F.0000011
. Pollen DAP [days]|G2F0000013
Bl Root Lodoing [plants)[G2F0000015
Silk DAP [days]|G2F 0000017
o - *
= 554353118 - Bl crain voisture percent}G2F0000005
n 554360118 n Grain Yield [bu/acre]|G2F-0000007
n 554363-1-1-8 “ Plant Height [cm](G2F-0000009
[ x| 554371118
= 554372118 .
match [ ALL watch R AL
Add to List N Add o List v Add
NewList New List
Related Genotype Data
. @ Download Genotype Data Compute From Parents.
135 accessions, default protocol
Chromosome Start Position End Position
Al v
Genotypes Download Format Marker Set Filier
CF File Format v | Selectamarker set v

@ Download Genotypes

Marker Set Filter

Manage Marker Sets

@ Download Genotyp

MinorAllele Frequency Marker Filter Individuals Filter

0.05 0.60 080

Genomic Relationship Matrix (GRM) Download Format

Marix (tsv)

8 Download GRM

Genome Wide Association Study (GWAS) Download Format
Manhatan +QQ Plots (pdf v

Selected Traits Are All Repeated Measurements
No

8 Run GWAS

@ Download GWAS

Related Trial Metadata

25.11 Search Wizard Genome Wide Associa-
tion Study (GWAS)

Performing a genome wide association study (GWAS) can determine geno-
typic markers which are significantly correlated to phenotypic traits. Breed-
base can compute GWAS using rrBLUP. First, select accessions and trait(s)
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in the search wizard, and optionally select a genotyping protocol. If no
genotyping protocol is selected, the default genotyping protocol in your sys-
tem is used (as defined in sgn local.conf). Several traits can be selected
in the search wizard; if the traits are not to be treated as repeated mea-
surements then select “no” in the select box and this will tell Breedbase to
return GWAS results independently for the selected traits. If the selected
traits are indeed all repeated measurements then select “yes” in the select
box and Breedbase will return as single GWAS analysis across all the pheno-
typic records. Specify the minor allele frequency, missing marker data, and
missing individuals data filters to apply. GWAS results can be returned in
a tabular format (.tsv) where the -logl0(p-values) for the selected traits are
returned; alternatively, the GWAS results can be returned as Manhattan and
QQ plots for the selected traits. The GWAS can be computed from parents
of the selected accessions granted the parents were genotyped, by clicking the
checkbox “compute from parents”; this is useful for programs where parental
lines are genotyped and then hybrids are created and evaluated in the field.

The GWAS will filter the data by the input MAF and missing data filters pro-
vided. After filtering the data is imputed using an “EM” method in rrBLUP.
The Kinship matrix (GRM) is computed from the imputed genotypic data
and used in the GWAS model. The GWAS uses fixed effects for different
field trials and replicates in the phenotypic data.
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Manhattan Plot X0001
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25.12 Spectral Analysis

Visible and near-infrared spectroscopy (vis-NIRS) can be related to reference
phenotypes through statistical models to produce accurate phenotypic pre-
dictions for unobserved samples, increasing phenotyping throughput. This
technique is commonly used for predicting traits such as total starch, protein,
carotenoid, and water content in many plant breeding programs. Breedbase
implements the R package waves to offer training, evaluation, storage, and
use of vis-NIRS prediction models for a wide range of spectrometers and
phenotypes.


https://CRAN.R-project.org/package=waves
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— BREEDBASE

AggregateSpectra()

Raw spectral
data

Spectral Analysis Tool
Barcoded sample

on Filtered and

o " DoPreprocessing()
—Yes—p -
Apply 12 " Predicted
spectral data of Py ) = phenotypes
| spectral
ing fit
NS preprocessing filters
Lab-based Y
phenotype assays FormatCV()
ypic data Divide into training
S‘= and test sels Ouput results
NO—‘
| —
TrainSpectralModel()

Tune model
hyperparameters on ———=  Save model?
training set and test on
test set

Yes—p SaveModel) ——» Saved model

Yellow background indicates
waves R function

25.12.1 Dataset selection

In order to initiate an analysis, the user must select one or more datasets
using 2.1. A dataset in Breedbase can contain observationUnit-level (plot-,
plant-, or sample-level) trial metadata and phenotypic data from one or more
trials. After navigating to the “NIRS” webpage under the “Manage” tab in
Breedbase, the user can initiate an analysis and select one of these datasets
as input for model training. An optional test dataset can be selected in the
second step of the workflow.

Predict Phenotypes From Spectral Model

Intro Test Dataset Spectral Model Summary
This workflow will guide you through predicting phenotypes from trained spectral models in the database.

Go to Next Step

Close
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Predict Phenotypes From Spectral Model

Intro Test Dataset

Select the dataset you are interested in predicting phenotypes fol

spectra uploaded):

Dataset: Show [2_~]entries

4 Dataset
Select  Name Contents

[m] darasery . . .
Trials Accessions Traits

(the accessions or plots or tissues

Spectral Madel

samples in the dataset need to have

Showing 1 fo 2 of 3 entries

Go to Next Step

Previous

1

2

Next

Close

25.12.2 Cross-validation

Five cross-validation schemes that represent scenarios common in plant breed-
ing are available for this analysis. These include CV1, CV2, CV0, and CV00
as outlined below and described in depth by Jarquin et al. (2017) as well as
random and stratified random sampling with a 70% training and 30% val-
idation split. For those schemes from Jarquin et al. (2017), specific input
datasets must be chosen based on genotype and environment relatedness.
Cross-validation choices: * Random sampling (70% training / 30% valida-
tion) * Stratified random sampling, stratified based on phenotype (70%
training / 30% validation) * CV1, untested lines in tested environments *
CV2, tested lines in tested environments * CVO, tested lines in untested
environments * CV00, untested lines in untested environments
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25.12.3 Preprocessing

Preprocessing, also known as pretreatment, is often used to increase the
signal to noise ratio in vis-NIR datasets. The waves function DoPreprocess-
ing() applies functions from the stats and prospectr packages for common
spectral preprocessing methods with the following options: * Raw data (de-
fault) * First derivative * Second derivative * Gap segment derivative * Stan-
dard normal variate (SNV; Barnes et al., 1989) * Savitzky-Golay polynomial
smoothing (Savitzky and Golay, 1964)

For more information on preprocessing methods and implementation, see the
waves manual, available through CRAN: waves.pdf


https://CRAN.R-project.org/package=waves
https://cran.r-project.org/web/packages/waves/waves.pdf
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25.12.4 Algorithms

Several algorithms are available for calibration model development in Breed-
base via the waves package. The TrainSpectralModel() function in waves per-
forms hyperparameter tuning as applicable using these algorithms in com-
bination with cross validation and train functions from the package caret.
Currently, only regression algorithms are available, but classification algo-
rithms such as PLS-DA and SVM clasification are under development. *
Partial least squares regression (PLSR; Wold et al., 1982; Wold et al.,
1984) is a popular method for spectral calibrations, as it can handle datasets
with high levels of collinearity, reducing the dimensionality of these data
into orthogonal latent variables (components) that are then related to the
response variable through a linear model (reviewed in Wold et al., 2001). To
avoid overfitting, the number of these components included in the final model
must be tuned for each use case. The PLSR algorithm from the pls package
is implemented by waves. * Random Forest regression (RF; Ho, 1995) is
a machine learning algorithm based on a series of decision trees. The num-


https://CRAN.R-project.org/package=waves
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ber of trees and decisions at each junction are hyperparameters that must
be tuned for each model. Another feature of this algorithm is the ability to
extract variable importance measures from a fitted model (Breiman, 2001).
In Breedbase, this option is made available through implementation of the
RF algorithm from the package randomForest in the waves function Train-
SpectralModel(). This function outputs both model performance statistics
and a downloadable table of importance values for each wavelength. It is
worth noting that this algorithm is computationally intensive, so the user
should not be alarmed if results do not come right away. Breedbase will
continue to work in the background and will display results when the anal-
ysis is finished. * Support vector machine regression (SVM; Vapnik,
2000) is another useful algorithm for working with high-dimension datasets
consisting of non-linear data, with applications in both classification and re-
gression. The package waves implements SVM with both linear and radial
basis function kernels using the kernlab package.

25.12.5 QOutput: common model summary statistics

After training, model performance statistics are both displayed on a results
webpage and made available for download in .csv format. These statistics
are calculated by the TrainSpectralModel() function in waves using the caret
and spectacles packages. Reported statistics include: * Tuned parameters
depending on the model algoritm * Best.n.comp, the best number of com-
ponents to be included in a PLSR model * Best.ntree, the best number of
trees in an RF model * Best.mtry, the best number of variables to include
at every decision point in an RF model * RMSECYV, the root mean squared
error of cross-validation * R2cv, the coefficient of multiple determination of
cross-validation for PLSR models * RMSEP, the root mean squared error of
prediction * R2p, the squared Pearson’s correlation between predicted and
observed test set values * RPD, the ratio of standard deviation of observed
test set values to RMSEP * RPIQ, the ratio of performance to interquartile
distance * CCC, the concordance correlation coefficient * Bias, the average
difference between the predicted and observed values * SEP, the standard er-
ror of prediction * R2sp, the squared Spearman”s rank correlation between
predicted and observed test set values


https://CRAN.R-project.org/package=waves
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25.12.6 Export model for later use

Once a model has been trained, it can be stored for later use. This action
calls the SaveModel() function from waves. Metadata regarding the training
dataset and other parameters specified by the user upon training initializa-
tion are stored alongside the model object itself in the database.

@ View basic information about the analysis.
Analysis  NIRS_MODEL_1 PREDICTION
Name ul
Breeding
Program

Year 2020
Description ~ Testing predicting phenotypes from saved trained NIRS model NIRS_MODEL_1_PREDICTION BB240

Protocol  waves:SaveModel( di = train ready, save.model = FALSE, autoselect. preprocessing = FALSE,
preprocessing.method = pis, model.save. folder = NULL, model.name = PredictionModel.
best model metric ='RMSE', tune_length = 10, model method = model.method, num.ferations = 10,
wavelengths = wis, stratified.sampling = stratified.sampling, cv.scheme = random, triall = NULL, trial2 =
NULL, triald = NULL)

DatasetiD 2
Created 2020-08-10 20:33:58

Result
Summary

25.12.7 Predict phenotypes from an exported model
(routine use)

For phenotype predictions, users select a dataset and can then choose from
models in the database that were trained using the same spectrometer type
as the spectral data in the chosen dataset. Predicted phenotypes are stored
as such in the database and are tagged with an ontology term specifying that
they are predicted and not directly measured. Metadata regarding the model
used for prediction is stored alongside the predicted value in the database.
Predicted phenotypes can then be used as normal in other Breedbase analysis
tools such as the Selection Index and GWAS.


https://CRAN.R-project.org/package=waves

298 CHAPTER 25. DATA ANALYSIS TOOLS

Predict Phenotypes From Spectral Model

Intro Test Dataset Spectral Madel Summary

3

Select the spectral model to use in predictions

Select 4 Model Name Description Format Trait Algorithm
O nir_modell asd scio dry matter content percentage|CO_334:0000092 pls
NIRS_MODEL_1 NIRS to predict dry matter content scio dry matter content percentage|CO_334:0000092 pls

showing 11 to 12 of 12 entries Previous 1 2 Next

Close
Predict Phenotypes From Spectral Model
Intro Test Dataset Spectral Model Summary i
Summary of the predictions
Do you want to save the prediction
results?:
Stock Prediction
SCiOTest_CASS_IBAD11368 1 27.2301403275642
SCiOTest_CASS_|BAD11368_2 27.9752347564317
SCiOTest_CASS_IBAD11368 3 20.194847396204
SCiOTest_CASS_|BAD11368_4 28.1528775118183
SCiOTest_CASS_IBAD11368 5 20.0267489566395
SCiOTest_CASS_|BAD11371 1 24.3428851923192
SCiOTest_CASS_IBAD11371 2 26.196242114604.
SCiOTest_CASS_|BAD11371 3 26.031275629321
SCiOTest_CASS_IBAD11371 4 23.3548384379248
SCiOTest_CASS_|BAD11371 5 23.1089800379728
SCiOTest_CASS_IBA141092_ 1 30.2819198542414
QCiNToct CARS IRATAINGD 2 22 9734877070127 hd
Close

25.12.8 FAQ

The Breedbase Spectral Analysis Tool does not allow for prediction models
involving data from multiple spectrometer types at once.

References * Barnes, R.J., M.S. Dhanoa, and S.J. Lister. 1989. Stan-
dard normal variate transformation and de-trending of near-infrared
diffuse reflectance spectra. Appl. Spectrosc. 43(5): 772-777. doi:
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25.13 General Mixed Model Tool

The general mixed model tool is available at /tools/mixedmodels and a link
is provided from the Analyze menu.

To use the mixed model tool, first create dataset using the Wizard containing
the data that you would like to analyze.

Select the Mixed Model tool from the Analyze menu.
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You are presented with a workflow. On the first step of the workflow, select
the dataset that you wish to analyze, click on “Choose dataset” to continue.

The second part of the workflow presents you with the traits in the dataset;
you can select one or more traits from the lists using the select buttons. If
you selected one trait, a bargraph of the trait distribution will be shown.
Click the “Next step” button to move to the next screen.
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On the model build screen, all the factors are displayed that are contained
within the dataset. The factors are presented as a list of blue buttons that
can be dragged using the mouse to areas on the screen which build a mixed
model equation. The areas correspond to fixed factors, random factors, and
optionally to more complex factors, such as fixed factors with interaction
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and fixe factors with vriable slope/intersects. Drag the available factors
to the corresponding area. To calculate BLUPs for germplasm, drag the
germplasmName button to the “Random factors” area. To calculate BLUEsS,
drag it to the “Fixed factors” area. The factors need to have different levels
contained within them, for example, if there is only one trial in the dataset,
it cannot be used as one of the factors. Click on “Run analysis and got to
next step” to run the mixed model and display the results.

The result view contains two tabs, one with the raw data, either BLUPS or
BLUESs, and the other the adjusted means from the raw data.

The results can be stored in the database as an analysis, by clicking the
button provided on the top of the data.

25.14 Genomic Prediction of Cross Perfor-
mance (GPCP)

The GPCP tool is available at /tools/gcpe and a link is provided from the
Analyze menu. The GCPC tool implements genomic prediction with additive
and directional dominance in the linear mixed model to predict for cross
performance.

Before using the tool, first create a dataset using the Wizard containing
the data that you would like to analyze. (The dataset should have geno-
typing_protocols). Second, create Selection Indices for your traits using
Selection Index in Analyze Menu.

To use the tool, Select the GPCP tool from the Analyze menu.

Then, select the dataset with genotyping protocols that you wish to analyze,
click on “Proceed to Factor Selection” to load available factors that can be
included in the model.

Select the factors you wish to include in the model either as Fixed or Random.
Click “None” for factors that you don”t want to include in the model. Note
that the “germplasmName” is factored as Random by default.

The next step is to select the selection index for your traits on the dropdown
ment.
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Once you are through, click “Run GPCP” to run the model. The output will
be presented in form of a table with “ID”, “Parent1”, “Parent2” and their
cross prediction merit organized in descending order. The results will also
have sex information based on whether the dataset has plant sexes available
in the database.

25.15 Tool Compatibility

The dataset definition enables one to predict whether the dataset can be used
in various analysis tools.

Upon creating a dataset, the site will automatically predict its compatibility
with the available analysis tools and report these values on the dataset details

page.

Tool
Compatibility Correlation v Stability ~ Mixed Models v Population Clustering Heritability ~ Boxplotter «
x Structure x
traits traits types traits

types
fresh root fresh root Phenotype fresh root

weight weight Genotype Genotype weight

harvest index harvest index Phenotype harvest index
aaaaa ble variable variable

dry matter dry matter dry matter
content content content.
percentage percentage percentage

fresh shoot fresh shoot fresh shoot

In the table, each tool will report to the user which traits are available to
be analyzed based on phenotype data, and if different types of analyses are
available, these will also be reported to the user. Some tools may give a
warning sign to indicate that this dataset is compatible, but with potentially
low sample sizes. Hover over the warning symbol to get a readout of the
reason for the warning.

Below the table, there is a button that enables the user to re-calculate tool
compatibility. This can be useful if a dataset is created before phenotypes are
uploaded to a trial, since phenotype data is used in determining dataset com-
patibility. Even if the page appears to hang, do not worry; the compatibility
check will continue in the background, and you can check later.
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trait observations per location

test_location

fresh root
weight : 549

harvest index
variable : 268

dry matter
content
percentage :
531

fresh shoot
weight

[Computation]

fresh root
weight :

harvest index
variable :

dry matter
content
percentage :

fresh shoot
weight
measurement

number of
observations per
trait

fresh root
weight : 549

harvest index
variable : 268

dry matter
content
percentage
531

fresh shoot
weight

number of
accessions
per trial

Shared
across
all
trials :
o
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number of
phenotyped
accessions per trait

fresh root
weight : 272

harvest index
variable : 268

dry matter
content
percentage :
266

fresh shoot
weight

measurement inkg :
in kg : 575

measurement
inkg : 575

measurement
inkg : 280

Check Tool Compatibility

Below the tool compatibilities, there is also a summary of the data encom-
passed by the dataset and the criteria used for determining tool compatibility.
Those criteria are used in the following way: - Correlation: A dataset can be
used in a correlation analysis if there are many phenotype measurements for
different traits made on the same accession. - Population Structure (PCA):
A genotype PCA can be run if there are many accessions all genotyped with
the same protocol. A phenotype PCA can be run if many accessions all have
measurements on many traits. - Clustering: Like a PCA, clustering can be
done in both phenotype and genotype modes. They have the same require-
ments as PCA. - Kinship & Inbreeding: A dataset with many accessions
genotyped with the same protocol can be used for kinship analyses. - Sta-
bility: A dataset containing many accessions with the same trait measured
across multiple locations can be used in stability analyses. - Heritability:
This requires one or more trials with the same trait measured on the same
accession across those trial(s). - Mixed Models: This requires sufficient ac-
cession numbers, trait measurements, and trial designs. - GWAS: A dataset
is compatible with GWAS if there are many accessions genotyped for the
same genotyping protocol, and the genotyping protocol has enough markers
to run a GWAS. In addition, each accession needs to be phenotyped for a
trait. - Boxplotter: There must be sufficient trait measurements to make a
boxplot of the trait.

In addition to being on the dataset details page, tool compatibilities may be
listed on the dataset selection screens for analysis tools. The compatibilities
are non-blocking; you may always try using a dataset in an analysis even
if there are warnings or if it is deemed non-compatible. As before, you can
hover over the warning symbols to see why a dataset may not have statistical
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power. For analyses with multiple modes, such as clustering and PCA, you
can also hover over the compatibliity checkmark to see what types (phenotype
or genotype) the dataset is compatible with.
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