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About

Once the study design has been generated or imported, the Observations table is populated with independent study
variables and sub-observation datasets can be created to record repeated measures.

Observations

The rows of Observations table represent the experimental units, which are randomized or non-randomized depending on
design. Experimental units can be defined in many ways: plots, pots, individual plants, fruits, ect. The manual will use
"plots" to describe the highest level of observation, as this is the most common experimental unit in breeding.

o Saving the trial will paginate the Observations table by environment. Select any environment to review the plot

< |IB|MAIZE 2 SiteAdmin  MyPrograms  €) @ B admin ~
F o D MANAGE STUDIES ©
F4 Study 5 Return to Manage Studies
(BT » BASIC DETAILS m m
>
Settings  Germplasm & Checks Treatment Factors Design i
>
i Observations
>
Observations
v Define Observation Details
¥ TRAITS @ m SELECTIONS @ m
Name Description Input Variables Name Description
1] observations m

Select Environment:  1-jalandhar  * | Filter bystatus: Al j Show Categorical Description

ENTRY_TYPE ¥ GID Y DESIGNATION Y ENTRY_.NO ¥ PLOT.NO ¥
Test entry 75 HybX001 1 1
Test entry 76 HybX002 2 2
Test entry 77 HybX003 3 3
a4 a4

Test entry 78 HybX004

Reveal/Hide Columns

Independent variables can be hidden and revealed in the tabular user interface. One important column, OBS_UNIT_ID, is
hidden by default, because it is not meant to be human readable. OBS_UNIT_ID is an alphanumeric sequence designed
for data capture that uniquely identifies the observation. The OBS_UNIT_ID is appropriate for barcoding the observation
unit (plot, plant, pot, ect...) when the Study Book file is exported

o Make columns of data by visible/hidden by selecting the dotted rectangle.


https://integratedbreeding.net/

< [IB VIGNA VIVA siteAdmin | MyPrograms @ ) s

¥ BREEDING ACTIVITIES
Manage Germplasm
Manage Studies

Manage Samples
»> INFORMATION MANAGEMENT

» STATISTICAL ANALYSIS | TRIAL_INSTANCE ‘

» PROGRAM ADMINISTRATION
GID
DESIGNATION
ENTRY_NO
PLOT_NO

OBS_UNIT_ID is be revealed in the user interface after the selection.
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My Programs
¥ BREEDING ACTIVITIES Y &

Manage Germplasm

Manage Studies

1] observations
Manage Samples
Select Environment: 2 - INT CROPS RES INST FOR THE SEMI-ARID TROPICS Records per page: 100 Showing 1 to 35 of 35 entries a

» INFORMATION MANAGEMENT

> STATSTICAL ANALYSS omwe G0 omewmon o osuwmp  mowe  moowo
0 2

» PROGRAM ADMINISTRATION Test entry 1000085 BMS-14 16 iigil.):;ff::[;ao.:i::- i

865d0787-30c5-4bef-
Test entry 1000087 BMS-16 18 ST 1 2

5d0c1a9a-30db-4e56-
Test entry 1000073 BMS-2 4 265a-6aa81351¢35 12 2

3316e07d-7165-4fbf-
Check entry 1000097 CK-1 1 2662-df1bcoact3ed 13 2

7e83d87-3803-441a-
Test ent 1000080 BMS-9 11 14 2
estentry 2210-d578e623321¢

f1cdc54e-cd9f-4027-a0ba-

Test entry 1000075 BMS-4 6 AT 15 3
e10a7a67-
Test entry 1000083 BMS-12 14 €366-4b82-98eb- 16 3

Add Traits

Traits and trait aliases are defined by the crop ontology. If you do not find a trait of interest from the drop down menu, see
Manage Ontology for instructions on adding new traits. If the desired trait cannot be found, the new trait must be added to
the crop ontology.

o Select the Add button to specify traits to measure, or the dependent variables. Type a word or part of a word that
describes the trait that will be measured. You can search by name or the alias of the variable.

O T ERES < (B TuToRIAL SiteAdmin  MyPrograms @ ) Shawn ~

Manage Germplasm
Manage Nurseries Add Traits

Manage Trials

Select a trait.
Q ear
» STATISTICAL ANALYSIS T
™ Ear length (Morphological)
@ Elng M_cm

Ear number (4gronomic)
EN_Ct_earpint

» INFORMATION MANAGEMENT

» PROGRAM ADMINISTRATION

N Ear position (4gronomic)
@ EPo_Cmp_ratio, EPo_E_Tto3

W Ear rot incidence (Biotic stress)

Once selected, the traits of interest will appear as an empty column of data in the measurements table.


https://bmspro.io/1793/training/manage-ontology
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Comment (General)

» INFORMATION MANAGEMENT

» STATISTICAL ANALYSIS

NOTES
» PROGRAM ADMINISTRATION

' COMMENT (General)

Method: Observed  Scale: Text

Notes_ 1 #

Method: Observation 1 Scale: Text

Notes 2

Method: Observation2 ~ Scale: Text

Notes 3

Method: Observation3  Scale: Text

The saved study is ready for (1) data collection or the creation of a (2) sub-observation dataset to record repeated

measures.

> B mazes
¥ TRAITS @
| Name Description
Silk_Date_ymd Date of silking, 50% of plants within a plot have silks visible

Date of anthesis, 50% of the plants in the plot have
produced at least one visible anther

Ant_Date_ymd

GY_DW_kgPlot Grain yield BY DW GY - Measurement IN Kg/plot

) GY.DW_tha Grain yield BY DW GY - Computation IN T/ha

7 | silk DT_day Silking time BY DTS - Computation IN Day
Ant_DT_day Days to anthesis after sowing

() | ASI_Cmp_day Anthesis silking interval BY ASI - Computation IN Day

PH_M_cm_mean Average plant height in cm

EH_M_cm_mean Average ear height in cm

Remove

1] observations

Select Environment:  1-Aurangabad v Filter by status: Al j

» Batch Actions

MyPrograms  €) @ ) admin ~

Site Admin

B3 Ostccrons®

Input Variables Name Description

PlotArea_m2, GY_DW_kg
Plot

SEEDING_DATE, Silk_Date
_ymd

SEEDING_DATE , Ant_Dat
eymd

Silk_DT_day
PH_M_cm

EH_M_cm

Show Categorical Description

—_-— Silk Date ymd ¥ Ant Dateymd ¥ GY_DW kgPlot ¥ GY.DW_tha ¥ Silk DT day ¥ AntDT day ¥ ASl.Cmp.day Y PH.M.cmmean Y EHM.cmm

Testentry 73 HM11 1 1
Testentry 74 | EH43402 2 2
Testentry 1 DH-001 3 3
Test entry 2 DH-002 4 4
Test entry 3 DH-003 5 5

Add Selection

If you want to advance within plot selections a selection variate must be added to the study (see more orAdvancement)

o Select Add Selections. Choose selection variate. Close popup.

> IBImaizE3

Add Selections

Selections (Breedingprocess)

Site Admin

0 9 ’4 admin

My Programs

W SELECTIONS (Breedingprocess)

nEarsSel
Method: Selected

NPSEL #

Method: Counted

RELATED PROPERTIES

Breeding method

The selection variate is included as a column in the measurements table, and is ready to be filled with the number of ears

selected from each plot.

Scale: Number

Scale: Number


https://bmspro.io/1910/training/breeding-management-system-manual-50/advancement

o - < B maize3 SiteAdmin  MyPrograms  €) @ ) admin ~

Manage Germplasm  TRAITS @ m () SELECTIONS @ m

R es Name Description Input Variables Name Description
Silk_Date_ymd Date of silking, 50% of plants within a plot nEarsSel Ears Selected
> INFOR N MANA have silks visible
Remove
» STAT Ant_Date_ymd Date of anthesis, 50% of the plants in the
plot have produced at least one visible
. " NI anther
GY_DW_kgPlot Grain yield BY DW GY - Measurement IN
Ke/plot
GY_DW_tha Grain yield BY DW GY - Computation IN T/ha  PlotArea_m2 , GY_DW
_kgPlot
Silk_DT_day Silking time BY DTS - Computation IN Day SEEDING_DATE, Silk_
Date_ymd
Ant_DT_day Days to anthesis after sowing SEEDING_DATE , Ant_
Date_ymd
ASI_Cmp_day Anthesis silking interval BY AS! - Silk_DT_day
Computation IN Day
PH_M_cm_mean Average plant height in cm PH_M_cm
EH_M_cm_mean Average ear height in cm EH_M_cm
Remove
1 Opservations =3
Select Environment:  1-Aurangabad | v Filter by status: Al j Show Categorical Description

» Batch Actions

ENTRY_TYPE Y GID Y DESIGNATION Y ENTRY.NO Y PLOT.NO ¥ - nEarsSel Y Silk Date ymd Y AntDateymd Y GY_DW kgPlot Y GY.DW_tha Y Silk DT day ¥ Ant DT day ¥

Test entry 73 HM11 1 1
Test entry 74 EH43402 2 2
Test entry 1 DH-001 3 3

Create Sub-Observation Unit Dataset

Once experimental design has been generated and the Observation table established, you are able to create additional
data collection tables for repeated measures (sub-observations units).

Common repeated measures include:

o Measure individual plants within a plot
o Measure different quadrats within a plot
o Measure the same trait at multiple time points -Beta
o Create sub-observation units to take repeated measures.
R < B mAize3 SiteAdmin  MyPrograms  €) @ ) admin ~
COECE A MANAGE STUDIES @
¥ Performance Trial Template Return to Manage Studies
(LI REmErs » BASIC DETAILS m S
Settings  Germplasm & Checks ~ Treatment Factors Design i Design and planning options.

Field map options
Otsenations Data collection options
§ : Execute calculated variable
» Define Observation Details

Create genotyping samples

] observations n Advance study options
Close study
Select Environment:  1-Aurangabad  *  Filter by status: Al j ShowCst e cuy

Lock Study
» Batch Actions

ENTRY.TYPE Y GID Y DESIGNATION Y ENTRY.NO Y PLOTNO Y ' nEarsSel Y Silk Date ymd Y Ant Dateymd Y GY_DW kgPlot Y GYDW_tha Y Silk DT day Y Ant DT day Y

Test entry 73 HM11 1 1
Test entry 74 EH43402 2 2
Test entry 1 DH-001 3 3
Test entry 2 DH-002 a a
Test entry 3 DH-003 5 5
Tect entry a DH-004 & 3

Define Sub-Observation Units

Example Plant Sub-Sampling

In the following example, a maize breeder is planning to measure the height of 5 plants per plot at maturity.

o Select Plants as the sub-observation units.



< [B/maizes

¥ BREEDING ACTIVITIES
Manage Germplasm

[V Studi . N
Snses oo Subdivide Observations
Manage samples

* indicates a mandatory field

» INFORMATION MANAGEMENT
How would you like to define the number of sub-observations per parent unit? *

» STATISTICAL ANALYSIS © Plants

» PROGRAM ADMINISTRATION Quadrats
Time Series
7 Custom

o Give the sub-observation data set a unique name. Specify 5 plants per plot. Leave PLANT_NO as the default
numbering variable. Choose to sub-sample all study locations and Save.

Site Admin My Programs dmin
¥ BREEDING ACTIVITIES ( B MAIZE 3 Y 8 o o .J admin

Manage Germplasm

Manage Studies :

g Specify Plants

Manage Samples

* indicates @ mandatory field

» INFORMATION MANAGEMENT

Name for plants dataset: * 5 Plants

» STATISTICAL ANALYSIS

> PROGRAM ADMINISTRATION Specify a maximum number of plants for each parent unit (up to 25): *

Choose a variable to number the plants: * @

PLANT_NO M

Select the environments for which you would like to generate plants: *

Search:

LOCATION_NAME
Aurangabad - (AUR)
Bengaluru - (BENG)
Davangere - (DAV)
Hydrerabad - (HYD)
Jalandhar - (ALA)

Udaipur - (UDAI)

Showing 1 to 6 of 6 entries

o Select Add to add plant level trait details.

My P d
¥ BREEDING ACTIVITIES MAIZE 3 " plrteien- 0 9 .J adm
G MANAGE STUDIES ©
¥ Performance Trial Template u Return to Manage Studies
CHIENETs » BASIC DETAILS -3
» INFORMATION MANAGEMENT
Settings  Germplasm & Checks Treatment Factors Design Plants: 5 Plants

» STATISTICAL ANALYSIS
3 Plants: 5 Plants

» PROGRAM ADMINISTRATION
5Plants.
¥ Define Observation Details

¥ TRAITS @ B3 Ostecrions@ =3

Name. Description Input Variables Name. Description

48 ouservations = e

Select Environment:  1-Aurangabad  *  Filter by status: | Al j Show Categorical Description

» Batch Actions

Test entry 3 HM11 1 1 1
Test entry 3 HM11 1 1 2
Test entry 73 HM11 1 1 3
Test entry 3 HM11 1 1 4
Test entry 73 HM11 1 1 5

Each plot now contains 5 rows corresponding to 5 plants per plot.
o Select the traits and/or selection variables of interest to include as columns in the sub-observation dataset.



v SREEDINE ACTIVITIES < B maize3 SiteAdmin | MyPrograms  €) @ ) admin ~
Wanage Germplasm MANAGE STUDIES ©

Manage Studies ¥ Performance Trial Template ﬂ Return to Manage Studies
e Epies » BASIC DETAILS [ m

» INFORMATION MANAGEMENT
Settings ~ Germplasm & Checks ~Treatment Factors Design Plants: 5 Plants

» STATISTICAL ANALYSIS

# Plants: 5 Plants
» PROGRAM ADMINISTRATION

5Plants.

¥ Define Observation Details

¥ TRAITS @ B3 Osuccons@ =23
Name Description Input Variables Name Description
PH_M_cm Plant height BY PH - Measurement IN cm
T EHM.cm Ear height BY EH - Measurement IN Cm
Remove
i observations =
Select Environment:  1-Aurangabad v Filter by status: | Al j Show Categorical Description

» Batch Actions.

Test entry 73 HM11 1 1 1
Test entry 73 HM11 1 1 2
Test entry 73 HM11 1 1 3
Test entry 73 HM11 1 1 4
Test entry 73 HM11 1 1 5
Test entry 74 EH43402 2 2 1

In this sub-observation dataset plant and ear heights (cm) will be measured from 5 representative plants in each plot. Each
plant in the sub-observation dataset receives a unique OBS_UNIT_ID (see above for more info) suitable for barcoding
individual plants within the plot.

Example Custom Sub-Sampling

In the following example, a maize breeder is planning to gather ears of interest from experimental plots to take ear-specific
measurements. The breeder doesn't know in advance how may ears will be collected, but expects to collect no more than
7 per plot.

o 'Ears'is not a default sub-sampling option. Select the Custom option and Continue.

i Site Admin My Programs ®) shawn ~

¥ BREEDING ACTIVITIES < B SY MAIZE 'y Prog 9 =2 &
Manage Germplasm
M: i P .
ZBEEELIES Subdivide Observations

Manage Samples

* indicates a mandatory field
» INFORMATION MANAGEMENT

How would you like to define the number of sub-observations per parent unit? *

» STATISTICAL ANALYSIS Plants

» PROGRAM ADMINISTRATION Quadrats
* Time Series

© Custom

o Give the sub-observation data set a unique name.

o Specify 7 ears as the maximum collected per plot.

o Choose a numbering variable. In this case, Obs_NO. Note: custom sub-observations units will not have a
corresponding numbering variable until you create one (see details in blue info box below).

o Choose to sub-sample both study locations.

o Save.



e Admin My Programs
¥ BREEDING ACTIVITIES < B SYMAIZE ey

Manage Germplasm

Manage Studies Specify Sub-Observation Units

Manage Samples

* indicates a mandatory field
» INFORMATION MANAGEMENT

Name for sub-observation units dataset: *
Ears19A

» STATISTICAL ANALYSIS

» PROGRAM ADMINISTRATION Specify a maxi number of sub ion units for each parent unit
(up to 25): %

Choose a variable to number the sub-observation units: * @

‘ Obs_NO v

Select the environments for which you would like to generate sub-observation units: *
Search:
LOCATION_NAME

Ibadan - (IBAD)

Winters - (Wint)

Showing 1 to 2 of 2 entries

Customize Observation Unit Variable
The observation unit variable, Obs_NO, provides a generic way to number any observation. Alternatively a more specific
term, like EAR_NO, could be created via Manage Ontologies.

< B sy MAIZE Site Admin  MyPrograms @ #9)

% Obs_NO [ cou ]

Name  Obs_NO

wn v
Y BREEDING ACTIVITIES

Manage Germplasm
Manage Studies

Manage Samples

v
INFORMATION MANAGEMENT Description observation number

Import Germplasm
Manage Genotyping Data Property  Observation

Browse Studies
Method  Enumerated

Head to Head Query
Manage Ontologies Scale  Number
Import Datasets

P Variable Type Observation Unit
Weighted Multi-trait Query

Expected Range Al values allowed

» STATISTICAL ANALYSIS
» PROGRAM ADMINISTRATION

> Metadata

o The Ears sub-observation dataset is now ready to accept 7 ear measurements per plot. Add ear traits to the dataset

and Save.
T e T < B MAIZE Site Admin My Programs Shawn ~
Manage Germplasm O REG) m
Manage Samples Name Description Input Variables
() EDmgE_1to5 Ear damage BY EDmg - Estimation IN 1-5 damage scoring scale
» INFORMATION MANAGEMENT
[J EDia_M_cm Ear diameter BY EDia - Measurement IN Cm
> STATISTICAL ANALYSS O ELW.Mg Ear leaf weight BY ELW - Measurement IN G
» PROGRAM ADMINISTRATION ) ELng M_cm Ear length BY ELng - Measurement IN Cm
) EndoCol_E_1to6 Endosperm color BY EndoCol - Estimation IN 1-6 Endosperm color
scale
[ PericCol_E_1to5 Pericarpcolor BY PericCol - Estimation IN 1-5 Pericarp color scale
CiSelectAll  Remove
Select Environment: 1-Ibadan ¥ Records per page: 50 j Showing 1 to 50 of 2,800 entries Show Categorical Description HH
__ EDmg E_1to5 EDia M_cm ELW_M.g ELng M_.cm EndoCol E_1to6 P
Test entry 351021 1B49-1-1-1 49 1 1 1 2
Test entry 351021 1B49-1-1-1 49 1 1 1 3
Testentry 351021 1B49-1-1-1 49 1 1 1 4
Testentry 351021 [B49-1-1-1 49 1 1 1 5
Testentry 351021 [B49-1-1-1 49 1 1 1 6
Testentry 351021 [B49-1-1-1 49 1 1 1 7
Test entry 351061 1B89-1-1-1 89 1 1 2 1
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