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i Statistical Handbook 3 Edition

A Statistical Handbook for

A Statistical Handbook

for Agricultural Field Agricultural Field Trials

Trials Specialists

Third Edition Specialists: A handy companion for
by Gerard de Kerehove s with ARM data management tools

d'Exaerde

R Available as an eBook from:

" Amazon: https://www.amazon.com/Statistical-

A et toae | Handbook-Agricultural-Trials-Specialists-
ebook/dp/BO1KIHIRWQ/ glso offered in Print

B # ® 1 obo: https://store.kobobooks.com/en-us/ebook/a-
statistical-handbook-for-agricultural-field-trials-specialists
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https://www.amazon.com/Statistical-Handbook-Agricultural-Trials-Specialists-ebook/dp/B01KIHJRWQ/
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i Create Trial

= Displays planned trials grid in protocol

= Click in grid row to select trials(s) to create

= Creates each trial using listed Trial ID, opens
In separate ARM sessions

= Option to keep protocol open when finished

ARM Request X

Select 2 Tnal [D'to use for creating a tna

| Protocol Description ]
Tnal Establishment Guidelines

Number
Trial ID Responsible | of Trals | Ste Reguirements
SATSE | SPAIN vE |
G-Al7_Ins4-5 |ITALY M 2

J an 20 17 [:] Keep protocol open after creating tnal, because | plan to create several tnals Cancel 3




'Create this Trial' in Protocol

= Right-click on row
of trial to create in
planned trials grid

of protocol

= Creates each trial
using listed trial ID,
opens in separate

ARM sessions

Jan. 2017

Protocol Description

Trial Establishment Guidelines | Crop/Pest Description | Sail I Application | Crop

Mumber
Trial 1D Fesponsible | of Trials | Sit
G-All7_Ins1-3 | SPAIN 3

G-All7_Ins4-5 | ITALY 2 r

Total Trials: Trial Cost: I:I

Conduct Under GLP:

Conduct Under GEP: CHficialy Recognize

Mo, Guideline
1. |PP1A ?:-EI:?:-]D Prytotoodcity assessment

Insert Repeating Secticon
Delete Repeating Sectic
Save Repeating Sectior

Load Repeating Sectio

Hide Current Field
Display All Fields
Display Hidden Fields w
Set As Default

Protocol Description Vie

Tile Protocel Descriptic

Show Validation List...

Accept All Changes

2. |PP1A 52[3-]D Diesign and analysis of ffi

Ohjectives:

Create this Trial

x

Show Tooltip



eld Map

iFi

1.Add trials from study list
2.Larger zoom range, or manuaIIy type a value
3.Size-to-Fit button ' s= =a <o -

4.Tria
5. Tria
6.5Na

Jan. 2017

Preview tab
legend grid

0 trial to grid

N

Start dute

Var_Strp_01

e -
Inccu o
Goe e
Inocu Sy
Seed 1
Seed

Help



@5 Study List

i Field Map
%m&uw - StF(:: r;']byp‘:tTh Exam
= 'Clear Field Map Link’

right-click on study list

{ Archive File
Clear Field Map Link k

Previous Versions...

= 'Default trial arrangement’ option on

o5 Field Map Settings X

Field Map Settings, to """ ..
auto-arrange trials when s
added to field map B

Jan. 2017 6



i Augmented Designs

= Augmented Randomized Complete Block
= Augmented Completely Random Design
= On Design tab of Settings dialog

= Typically used when:

=« Experimental material for test treatments is
scarce so not possible to replicate in the
design

= Enough control material to replicate

Jan. 2017



Augmented Designs

8 Protocol Settings

General Design Treatment Application Layout

Factors: |1 - Treatments

A | Variety v 39 <] |Donctmese
Extended design settings

. ' -7 Checks |

Unreplicated treatments: | 1;— e 3
% Checks: = Repeats (Reps): L i
Ratio to check Plots” 3 Plots" 12
Minimum number of Plots": 48

'Tip: Select ‘Automatic to approximate square replicate’ on the Layout tab to have
ARM generate a better quality randomization.

October 2016




Navigation Bar 3

‘L Study Rules e

@[] Protocol Description
Assessment Data

€D Schedule Tasks

= Displays as separate study editor| e

@Ntchmem

& Settings

= When a study contains rules: LT —

@Summ ry Across Trials

= Tasks

= Rule count lists on Navigation Bar | Cece
= Rules panel opens as -

o ' Connect with Mirus

UEXEEL UM OE i mm T UL el K EIUBOI®D N+ T L
L adiad + [R—ls e L a—
ower split window = = Sy

T P —
| e iy ———
© Stwtsn e ; T » _— = : -

e Sl Bl s -

= New Editor option Sl - —=a=E=s=s W

v Lae IR TIT T —
[ . b e S b o

to hide
General Studylist Fle  Display Edior
General

[] Always start view at column one when selec
Jan. 2017 Display Study Rules as spiit wundovD




‘L Study Rules

= Selectively hide protocol or site
description fields according to person
who opens study (based on ARM license
information): Conditian

= From everyone else lj

= From everyone Who ¢ 1ot me

IS not in my company-l

Jan. 2017 10




i Study Rules

= Lock protocol or site description fields
(such as Trial ID), to prevent modifying
information in those fields by:

= Everyone else
= Everyone who is not in my company

= Display "All" for an assessment rule that
applies to all data columns

Rule ID Editor Field Condtion/Columns/Trt Lines\ Pemissions
Strict Validation | Assessment Data Rating Type Always | Al All protocol owners

All

Strict Validation | Assessment Data Rating Unt  Always All protocol owners

Jan. 2017 11



‘L Study Rules

'Lock Treatment line to prevent edits’ will
prevent changing an individual Treatment
field or line: use to protect key treatment
information

Tt | Trt - Treatment | Form | Form | Form Rate Uni
Line | No. ype Name Conc | Unit | Type | Rate ate Unit

1 |1 CHK Untreated

2 |2 FUNG | Cyprodinil M GKG WG 020 kg/10000 m2LWA
SNERRGI Cyprodinil 750 G/KG WG 0.30 kg/10000 m2LWA

Required » ||| ﬂock Field to prevent edits
Recommended . Lock Treatment lines to prevent edits
Hidden Field ock Treatment to prevent edits

Strict Validation
Jan. 2017 Load Rule Set... 12



* Study Rules

= Examples of newer study rules:

Siudy Fules |

Rule RulelD Editor Field Condiion -

Wl | Header Trial Numbee ‘éuckﬁddwuwentms
2 § Limut validation list Assessment Data Header Crop & Pest in Site Descnplion Always

3 \QLock Trial ID 23 position /| Assessment Data image Attachments Always

4 | Swict Validation

5 'Requ'red Image Attachments One of me.PlotsA)

8 | Hidden Fieid Trial Establishment Guidelines - Responsible If not in my company

Jan. 2017 13



Study Rules

= New Protocol and Trial |
'Study Rules' reports on |/ &
the Print Reports dialog

@5 Print Reports

Available Reports

E@rotocol Study Rul@

( Studx Rules 2

Study Rules

[Rule [Rule ID |Editor Field C ondition Permissions

1 Required |Treatments [Rate Lock Treatment line to prevent edits |All protocol owners
2 Required |Treatments |Rate Unit Lock Treatment line to prevent edits |All protocol owners
3 Required |Treatments [Treatment Name |Lock Treatment ine to prevent edits |All protocol owners
H Required |Treatments (Form Conc Lock Treatment line to prevent edits |All protocol owners
15 Required |Treatments |[Form Unit Lock Treatment line to prevent edits |All protocol owners
|Ei Required |Treatments [Form Type Lock Treatment line to prevent edits |All protocol owners

Jan. 2017

14



i Study Rules

= Asks if Study Rules should be copied to
the new protocol after changing the
protocol ID field (a method often used
to create a similar protocol)

= Drop-down fields automatically display

Study Rules

the choice list when [ rer et lcking
clicked with mouse Socmmendes || lank e

Create GUID Choices

Lock Trial ID as pos
Limit validation lis
0* ||
Jan. 2017
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i Study Rules

= Entire trial revalidates after adding new
study rules to a validated trial, and also
that study rules are entered correctly

= Messages for invalid study rules better
identify which information to correct

s 'Delete Rule' button removes a marked
block

= More right-click menus to add rules

Jan. 2017 16




i Study List Filter Form

= Clicking into a field on filter form
automatically scrolls lower grid to the
matching column 2=

Title | “example”

E FParent Protocol

= Right-click menu =

Location Empty (Blank) Fields

= Automatically save P

GEF

Study List filters the | w=e 22777

Other Study Director
Remowve Filter

Client haS applied (£ Site Description - Gemerames

Jan. 2017



‘L Study List Grid

= 'Auto-Size Column Widths' right-click
menu item sizes grid columns based on

Selected | Study ID Parent Protocol Project ID Official Tnal ID
contents g

Filter by G-All7_Fung

Display Al Fields “

Auto-Size Column Widths

Jan. 2017 18



Study List

= Previous Filters list shows recent queries
for locating studies of interest, to easily

o Study List 1
[ ] G-All7_Herb_01srg Mar-1-2014  Aug Previous Filters:
[ sT-Exami Apr-25-2014 Last Used | Study List Filter ~
L] G-AI7_Herb_02 Mar-15-2014  Aug | 1 Jan5-2016 Study Type is 'Trial'. Exclude Latitude is (Blank)
I:' G'A”?_HEI’b_DS Mar-15-2014 ALIg 2 Jan4-2016 StUd‘_f TYP'E is "Trial'
L] ST-BExam4 May-2-2014  Nov | 3 jan4-2016  Study Type is 'Protocol’. Treatment Name is 'Accord’
[] G-All7_Fung_Temp Octi | 4 Jan4-2016  Study Type is 'Trial'. Treatment Name is 'Accord’
[] AuppPC_1 Nov-30-2013  Octy | 5| jan4-2016  Study Type is 'Trial', Study 1D is 'G-All7_Fung'
[] Auppc_2 Nov-30-2013  Oct| | g/ Dec-2-2015  Study Type is 'Trial
< 7| Dec-2-2015  Study |D contains 'herb’
Select All Clear All 81 Nec-1-20N5  File Name contains 'renes’ v
[ ] Include archived studies Tutorial OK Cancel

Jan. 2017 19



i New Study List Fields

Treatment Type (TTT)
Treatment Form. Type (TFD)
Treatment Growth Stage (TGI)

Assessment Part Rated (ECP)
Assessment Rating Type (EDT)
Assessment Rating Unit (ERU)

Crop Group (KF)

Pest Type (~P)

Pest Stage Majority (PS)
Previous Crop (PC)

Jan. 2017

Trial Region (~R)

Reliability (TQ)

Official Trial ID (OT)
Climate Zone (VC)

Study Design (ED)

Trial Usage/Type (VU)
Application Soil Moisture (SM)
Rainfall/Irrigation Type (RT)
Application Equipment (SZ)
Nozzle Type (NT)

Carrier (DC)

Propellant (TP)

20



i Separate Option Reset Buttons

Jan. 2017

Separate "Reset" buttons for ARM Options and
Report Options:

= Tools — Options: Reset program s arwopions
options to default settings without |
affecting your report changes @, o))

= Reset report options to default settings
without changing other | = #rin sepors

Available Reports

ARM program options | "

Report Set
| Add > | | 3= AoV

‘ [ Reset Al Report Options J

21



i More Option Reset Buttons

Additional "Reset" buttons to restore
original default options

= Graph: ‘ ——

e

/ARM ST Options

s ST: °

Jan. 2017 22



Report Sets

= New list box displays available sets
= Click once to select a set from list

= 'More sets" to browse
= Shows lists across all language subfolders

Report Set
° Available sets [+ ]

[ Add -> ] 3~ ADV Means Table i =
[ Remove ] Previous sets_
'Menge factor’ protocal treatments

ADY of selected treatments
Application Overview
Brief AQV repaort

Container Export Labels
[ Clear Set ] Container Multi-Row &2 g
] Corfidential Logo [ Global Report Settings... ] [ Save Set... 73

Jan. 2017



Report Sets

= Last selected set highlighted by default

Report Set - Trial Summany
Available set [+ |
[ Add -> ] > ADV Means Table M:ala i "
) L SUMMary repa -
[ a— ] Site Description - Custom Form My tour report
Protocol Defaults

Protocal Summany

Test Assessment Data Summary | |
Trial Defaults

Trial overview

| ClearSet | Trial Summary [

[ Save Set... ]

[] Corfidertial ~ [] Logo | Global Report Seftings... |

= 'Previous sets" shows the report history

p
ol Select a report set to load

Report Set l Date 1 Reports
4/5/2014 6:43 AM AQV Means Table, Site Description

4/5/2014 6:33 AM AQV Means Table
47472014 2:32 PM Trial Treatments
4/3/2014 3:15 PM ADV Means Table

T

Jan. 2017 24



Reports

Option to:

= Change the order
of treatment fields

ag Global Report Settings

Global - General | Global - Page Heading

Treatments

Treatment fields (columns)

(®) Use treatment ‘Fields to Print’ fro
[ ] Allow hidden fields on report

() Use visible treatment filds (curre

t Select (can change order) }

IJ HiAd~ ~arminhor traatraaat fialde

Treatments - Line 1

—

Specify treatment fields to include in report

on reports, and L
= Save this order into report

sets, to easily use the same

treatment order in future

reports

Jan. 2017

Available sets

Protocol Summa
Raw dats-Appl Code atleft [

Previous sets_. ~
AOV sorted by treatment using
Container Export Labels
Container Multi-Row 4x2
Container Weight Audit Repor
Protocol Defaults

| Clear
Cancel
Trt Treatment Rate Appl
Mo. Name Rate Unit Code Plot 2
4 Tilt 250 0.51/ha ABC 103 500
Trt Appl Treatment Rate
MNo. Code Name Rate Unit Plot 2
4 ABC Tilt 250 0.51lha 103 s00
25




i Reports

'Classification’ option prints at lower-right
corner of each report page, to better

identify distribution = —
i AQV Means Table

scope: =18 —

= Internal

= Restricted

= Secret

estricte 250! ions
RepUit Souors—GBaera ma 0 view
B (= ;A + o+ o -

Jan. 2017 26



‘L Summary Reports

Option to merge assessment data headers

over columns havinc.J the same infcl)rmation

FialdsoPint | Global- General Global - Page ,H-gl'.:' l
General Summary ; wmmm l
g dota estmales  Assessment data header rows [ w
IPect Name | Speckled leaf blotch of wheat
G Merge data headers across columns with identicé Winter wheat
De-Transform means entries LEAF C| PLANT C LEAF3 P
e Jul-15-2014 May-13-2014
Rating Type PHYGEN | VIGOR PESSEV
Rating Unit % | %UNCK
Days After First/Last Applic. 91 7 26 28
Trt-Eval Interval 7 DA-C 28 DA-A
ARM Action Codes TAB[3]
Trt Appl Treatment Rate
Mo. Code Name Rate Unit Plot 1 2 3 4
4 ABC Tilt 250 0.51/ha 102 0.0 100.0 5.00 0.00
205 0.0 100.0 410 0.00
303 0.0 100.0 460 0.00
401 0.0 100.0 450 0.00
Jan. 2017 Mean = 0.0 100.0 455 0.00




i AOV Means Table Report

Prints range of LSD values used to compare

the largest and smallest non-zero means for

any log,

arcsine SQR %,
or square root
transformed data
(are non-linear
transformations)

Jan. 2017

Pest Code SEPTTR SEPTTR
Part Rated LEAF3 P LEAF2 P
Rating Date Jun-18-2014|  Jul-2-2014
Rating Type PESSEY PESSEV
Rating Unit % %
Days After First/Last Applic. 64 15 8 29
ARM Action Codes AL AA
Trt Treatment Rate
No. Name Rate Unit o -
1 Untreated Check 6.89 a 1514 a
2 Tub 0.5 I'ha 128 b 1.23 bc
3 Tub 1 l'ha 104 b 040 c
4 Tilt 250 0.5 I'ha 160 b 1.51 bc
5 Mico 60 1.5 I'ha 119 b 309Db
Fungaol 125 l/ha
LSD P=.05 1.878-3.785)1 218 - 4299
CV Bt ot

28



AQOV Means Table Report

Example using this log transform:

= Compare 6.89 vs. 1.60 using

LSD=~3.785
(largest mean vs. next largest)

Rating Typ PESSEV
Rating Unit %
ARM Actio AL
Trt Treatn
No. Name 5*
1 Untrea 6589 a
2 Tub 128 b
3 Tub 104 b
4 Tilt 25( 160 b
5Mico € 119 b
Fungo
LSD P=.05 1.878-3.785

= Compare 1.04 vs. 1.19 using LSD=*1.878
(smallest mean vs. next smallest)

Jan. 2017

29



Assessment
Data Summary Report

New options for displaying extended 'plot’
experimental unit description on report

Assessment Data Summany Report Options uDamagedu plot
Report Options | General Summary | Report Preview value - handled
Average subsamples as missing data
Include Plot’ espermental unit number durmg analySIS
Display extended "Plot’ expermental unit description information Appl

] . Code Plot 2
Bdended assessment data information ABC 103 o
Animal d
Comment ﬂto"g{é? e
Barcode
GPS BSY i, G
204 | 100.0
Image 305 100.0
Width: [2.0cm Hicsin 1000

Jan. 2017



Spray/Seeding Plan Report

Prints Settings Spray Volume and Mix Size
for treatments lines where not specified:

Line | No.| Type | TreatmentName | £t | SRR | SO0 Rate | Rate Uit| E28e | Volume | " Unit~ | Sie| Ut

2 [2 [FuNG |Tub 250 |G |Ec |05 [uhe  [aBC [ | T

3 3 [FUNG |Tub 250 |GL |EC |1 [Lha  |ABC |

4 [+ |FUNG |Tin250 250 |GL |[EC [05 [uha  [ABC |

5 |5 |FUNG |Mico60 60 |GL [EC [15 [Lha  [AB [250 [UHA  [265 [Liters |

Reps: 4 Appl Code: A Plofs: 25 by 10 meters

Tt | Treatment Form Form Form Rate Appl Spray Mix Amt Product |Rep

No. |Name Conc Unit_Type Rate Unit_Code Volume _Size toMeasure |1 |2 |3 |4
3| Tub 250 GIL_EC___ 1lha ABC 200 Lha 215liters | 10.75 mimx [101 |202[301 402
1|Untreated Check ABC 102 [205 [303 | 401
4 Tilt 250 250G/ _EC  0.5lha ABC 200 L/ha 215liters | 5.375 mUmx [103 |204 [305 |404
2| Tub 250GL_EC _ 0.5lha ABC 200 L/ha 215liters | 5.375 m/mx [104 |201[302 [403
5 | Mico 60 600GL EC 15lha AB 250 UHA 265 Liters | 15.9mimx_[105 |203 304 [405

Jan. 2017 31



‘L Spray/Seeding Plan Report

Product Amount is bold font when unit is:
= Scaled differently: ml vs. pl
= Has a different unit basis: /4 pl vs. /mx

Reps: 4 Al t Produ

Spray vol: 200 L/ 5 calcula

Trt |Treatment Mi to Measure

No. |N 3 |4
it bl “ frs | 12mldapl |10

3 | Tub ha 301 | 402

4 [Tilt 250 nafers | 0.6 mi/4 pl 103) | 305 | 404

2 [Tub h 302 | 403
= ers | 06miidapl |1

5 | Fungol ha 304 | 405

NIS ha 2 6.0@4 pl 1/
Jan. 2017 10.75 m 32



‘L Product Amount Totals

Form Unit also differentiates products in
the Product Amount Totals table

mount* |[Unit{Treatment Name [Form ConcgForm UnitjFomm Type |Lot Code
2805ml |Banvel 720 350 L E
4740iml| |FallowMaster 250 L <&
2814\ml [Marksman 385 AL F
0.584m! |Clarity 58 % ASC

Jan. 2017 33



i Print Reports

= Option to:

= Include median with treatment mean on
single trial AOV report, and

= Also include median on multi-trial ST
(Summary Across Trials) AOV reports

= Median helps identify when a single
value is "distorting" the mean

Jan. 2017 34



Mean vs. Median Example

= Phytotoxicity data set: 00 0 5 20
Mean 5
Median 0

s % control data set: 50 90 90 90 95
Mean 83
Median 90

s 'Balanced data set": 5 10 15 20 25
Mean 15
Median 15

Jan. 2017 35




i Assessment Data Editor

Assessment Data view to hide data

columns in which there are no differences
between treatments

General | Swudy List " View | Ste Descripton View Assessment Data View
Column fller -~

Data ongn |
Prompt sble  ~  Bom =
BBCH Scale Entry status

.j L Bom v

Crop Scientific | O] ~
Crop Neme 23 Hide columns with no treatment differenc@
Crop Variety ]

Jan. 2017 36



‘L Assessment Data Editor

Before:

After:

2 3 4 4 5 Properties
v i SEPTTR i SEPTTR > SEPTTR i SEPTTR W SEPTTR o7z | [EEal
View Options...
LEAF V||:: o PLANT i C LEAF3 P i LEAF3 \,\ P LEAF3 v\ P WLEAF3 P WLEAF2 WP w —
Visible Col 8/10
Jul-15-2014  Jul-15-2014  ; May-13-2014 o, Jun-18-2014 ¢, May-13-2014  {Jun-18-2014 i Jul-2-2014 wJu e
PHYGEN v VIGOR i PESSEV i PESSEV v PESSEV  PESSEV i PESSEV YAF  idden 2 ColBow
% v % v % v % v % v % v % A %
Plot~ Trt 1 2 3 4 Piot~ Trt 3 4 5
101 |3 [ 100 1.00 0.80 107 |3 |1.00 0.80 0.40 20
102 |1 |0 100 10.00 7.70 702 |7 [10.00 7.70 9.90 10
103 |4 |0 56- 1.00 1.10 103 |4 |1.00 1.10 1.60 10
104 |2 |0 100‘ 0.00 1.20 o4 |2 |0.00 1.20 0.00 30
105 |5 |0 100 \ 10.00 1.70 705 |5 |10.00 1.70 7.40 0.0
201 |2 |0 100 \ 0.00 1.20 207 |2 |0.00 1.20 1.20 20
202 |3 |0 100 \ 2.00 0.90 202 |3 [2.00 0.90 0.10 20
203 |5 |0 100 \ 0.00 3.30 203 |5 |0.00 3.30 2.90 0.
204 |4 |0 100 \ 5.00 1.70 204 |4 [5.00 1.70 3.00 70
205 |1 |0 100 3.00 9.50 205 |7 [3.00 9.50 16.00 0.

All values the same or missing/blank (50 in column 2 is "damaged" so is missing)
Jan. 2017
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i Assessment Data Editor

4 5 PFDEI'IIES
SEPTTR ¥ SEPTTR ¥ SEPTTR o zz ﬁf:isé:f;:s
LEAF3 L P I LEAFS P GLEAFZ P @iLE V|5|ble = ET
May-13-2014 i Jun-18-2014 W Jul-2-2014 W Ju Refrosh
PESSEV i PESSEV i PESSEV i AF
% W % W % vy
Flot = Trt 3 4 5
07 |2 (.00 0.80 0.40 20
02 |7 |10.00 7.70 9.90 10
103 |4 (1.00 1.10 1.60 10
104 |2 |0.00 1.20 0.00 80
ds5 & |10.00 1.70 7.40 0.c
207 |2 [0.00 1.20 Column filter
202 |3 |2.00 0.90 Prompt Match
203 & |0.00 3.30 Part Rated (All)
204 | 4 5.00 1.70 Rating Date (Al
205 |7 |3.00 950 Rating Time All
Rating Type
Rating Unit (All)
(Ally
Sample Size, Unit (Al
Clear
Jan_ 2017 [ | Display sort as tabs

Click this "Visible Col"
/ button to choose

@ e petween displaying:

= All data columns, or

= A view that temporarily
hides some columns

Sort | Visible

Data ornigin

Qriginal v
Entry status

Data ~

Hide columns with no treatment differences

<
OO RI|[R) O] R [&]

Show All
Hide All

Clear

38
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Assessment Data Editor

SUMSUB ARM Action Code sums instead of
averages subsamples when viewing 1 value
per plot on editor or reports:
5 subsamples First sub Sum of subs

Assessment Data - Line 8

Column Number 2 2 2
Part Assessed FRUT M P FRUT M P FRUIT M| P
Assessment Date 05/17/2014 05/17/2014 05/17/2014
Assessment Type :COUINS |COUINS 'COUINS
Assessment Unit NUMBER 'NUMBER | NUMBER
Number of Subsamples 5 E 5

Tt-Eval Interval 3DA-A '3DAA '3DAA

ARM Action Codes '

|+ |Sub| Rep | BK | Col |Pot ~ T 2 \Plot ~ Tt 2 \Plot = Tit 2
[al7 [7 [z |7 |mr [2 [oso w1 [z (ie0) w1 (2 (30
(By2 |7 7 1 101 |2 |650 102 |7 |1650 102 |7 [1650
3 |7 7 |1 |mwr |2 Jeso |703 |3 |700 |03 |3 |700
4 |7 17 |1 |mwr |2 |0 ‘104 |4 |550 7104 |4 |550
Jan. 2017 5 |1 |7 |7 |mr |2 lzeo 105 |5 |120 105 |5 |120

39



i Assessment Sorts

= Sort data by any 'plot’ experimental unit
description column Qf_w? B

= Click heading once ®

for ascending sort,
click again for
descending sort

Jan. 2017

7
7
7
7
7

BETEE IR SR N -

T RN ENENENES

EREE - AL O A i T PE B S

Flot It
405
404
403
402
407
305
J04

3

10.00
0.00
3.00
0.00
0.00
3.00
0.00

40



Assessment Sorts

s New sorts are

|H Sort by (Ascending]...
a1 Sort by (Descen ding]...
Transform...

remvatimne

also on right-click menu

= Provides full list of sort orders
from available 'Plot' experimental
unit descriptors

Jan. 2017

(’F‘Teplicate

Block
Column

'"Plot’ Experimental Unit

Treatrment
Alt PlotID
Barcode/RFID
Latitude
Loengitude

ssment Crder

k0¥Hrn.r st Order

\.‘

4

41



i Assessment Editor

= Tablet Data Entry mode: "Subsamples”
data header label displays more columns

= Undo Assessment Comment, Barcode, GPS
coordinate, and Damaged field changes

= Clear 'Damaged’ flag from marked blocks
= Several outlier search panel fixes

Jan. 2017 42



i Assessment Editor

= Range and Row columns are now copied
when select Trial Map Plot Description
copy button in range/row numbered trial

= New warning when cursor moves to top
of a new column in current cursor order
if a key press will overwrite existing data

Jan. 2017 43



i Assessment Editor

= Warning when cursor moves to top of a
new column in current cursor order if a
key press will overwrite existing data

= Option to beep when cursor advances to
a plot that changes movement direction

for Assessment or
Harvest sort order

Jan. 2017

Assessment Data View Data Collector Special Confic

Beep at end of subsample
Beep when movement chang@

Automatically rename images | Prompt

44



‘L Assessment Editor

AUDPC/SAUDPC calculates when all
planned assessments are defined, yet
only some contain data:

Jan. 2017

Column Number 1 2 3 4 5 6 (Calculated)
Pest Name | Powdery milde ¥ Powdery milde § Powdery milde v] Powdery milde ¥ Powdery milde ¥ Powdery milde v
Assessment Date 06/08/2016 | 06/22/2016 | 07/05/2016 M H M ¥
Assessment Type 'counis  Mcounis  NMcoubis  Mcoubis Mcoubis M v
Assessment Lint % E % M % M % vjalore M
Tt-Eval Interval 138DAA 52 DA-A 65 DA-A 80 DA-A 95 DAA |
+ Sub| Rep | Bk | Col |Pot~ Tt 1 2 3
alz (7 |7 |7 lsr [1 10 30 s
7 (7 |7 [2 |22 |o 40 60

1 (7 7 [3 Jms 3 |o 125 |40

45



‘L Assessment Editor

Editor option to always start at column or
header row 1 when selecting data
columns or header rows

General Study List File Display Edtor Toolbar Send To Treatment View Ste De
General
[] Restore header / description field
Auto-select for move
Display personal list before master list
[] Restore user-defined validation list fiter and sort
[] Remember fiter and sort for cument session only
(] Display hidden fields in validation list dialog

Leftjustify number fields in grids

[] Always start view at column one when selecting assessment data columns or header rows)
Display Study Rules as spit window
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i Assessment Editor

= 'Data out of bounds' dialog identifies
cause plus what actlon to take next

| Data in column 1 must be within 0-100 when Rating Unit'is set to % Deta in cokumn 1 must be within 0-100 when the 'ARM Action Codes’ contains P'
‘ ml 00|
(i ' Data in column 20 must be within 0-5 when "Rating Unit”is set to '0-5
ct 0K af' ng bc:f m nt data bou d es for th lumr;
l ct Cancel 1 I-r 1 .,n f bou d t d tum to sSm r~1 d Data in column 1 must be within 1-10 when "Scale Minimum’ is set to 1" and "Maximum
| ch e the | Categc.z*,' is set to 10

= Can continue pasting to add more
assessment data into a data column
that is already partially filled
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Assessment Map

New 'Color by current treatment' option

Jan. 2017

Easily review
variation in each
treatment

Simpler to find
position in each
replicate for trial
with many
treatments

g Assessment Map - Column & - SEPTTF

® Q \.J e W% - ®

e

401 | 402 | glosae 404 | (405
1 3 2 4 o

301 | 302 | 303 | [304 ||305
3 2 1 0 4

L 202 | 203 | 204 | (205
2 3 o 4 1

101 (102 (103 | eZm (105
3 1 4 2 0

Color Description | Options | Treatment Description | Assessn

0.00to 5.42 56.50to 65.92
18.83t0 28.25 65.92t0 75.34
28 2510 3767 7834t B4.76

84 76to 9417

- 47.09to 56.50

Color by cument
E treatment

Previous Column

Bland Madiarmn

48



i Convert Yield

= Auto-fills 'Adjust to dry moisture percent’
option from '% Standard Moisture' in
Crop Description of the Site Description

= Converted yield is now 0 when original
weight is 0 and adjusted moisture is
missing
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i Excel Rating Shells

Can be Pushed and Pulled as Excel *.xlsx
using 'File type to save' option:

%8¢ Push Trial to Excel Rating Shell

Push Trial to Excel Rating Shell Options

Save trial rating shell to

Glletypeto save: (@ xsx () )ds)

Jan. 2017



Show X axs labels as legend

( i ra h S Display data Options... Previous Column
p 'Plot' experimental unit means W Advanced. .. | MNext Column

{Mone
-

C EXpE E d
Subsample values

'Display data' option on viewer adds scatter

graph showing,plot or mdmdual/subsample

values as p iNts —
rap puons
o0 ; - : . Genera I
Display data s
12.00 /'F’Iut' experimental unit means v | __ . plav data
| e i i 12.00 “ ubsample values
ot experimental unit means
® @ one
8.25 ° 'Plot' exp i

8.00 \ 8.00 -

Jan. 20000 : “ 0.00




i Box-Whisker Graph

'Box percentiles' and 'Outliers based on'
options of 'Plot' or 'Subsamples' for box-

whisker \

16.00 erciatiles based on 16.00 N\ Box percentiles based on
(® 'Plot’ experimental unit \ ) "Plot experimental unit
() Subsample values (®) Subsample values
12.00 opad] C_)_gtliers based on 12.00 575 C.)_ll.JtIiers based on
(®) 'Plot' experimental unit i I_) 'Plot' experimental unit
() Subsample values (®) Subsample values
8.00 4 8.00 >
X
2X
4.00 4 .00 l I
1.83
1 46 1.83 1.46
K
0.00 & + t t 0.00 &
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i Graphs
Graph-Data Column¢  — O [EAN

= New 'Size to Fit' button EW@
re-sizes and re-positions ———=
graph to fit current window "= W w

= Use 'Show X axis labels as legend' to better
display detailed treatment information or

Mda ny tl‘eatments J Untreated Check
0 |

O 4 Tub 0.5 Uha
l 0.0 CUY Bl Tub 1 Lha
0.00 &
1

2| Y Tilt 250 0.5 Lha
L1 Mico 60 1.5 L/ha;Fungol 1.25 L/'ha

Show X axis labels as legend
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Graphs

Jan. 201

Format data labels on Bar and Line graphs

based on 'Number of Decimals' specified in the

Assessment column - avoids displaying too
many decimal digits for calculated data columns

100 1

80 1

60 +

40 }

20 1

7Ul

71.6511 8245609§8%8982938476200

Kx

Unformatted

0.000000000000000
©

1 2 3

100 7

80 1

60 1

40 4

20 1

b

Formatted to 2 digits

0.00

80.07

& }
1 2
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i Merge from Study - Use to:

= Build new protocol (trial plan) from a
similar existing study

= Even from a sponsor’s customized protocol
= Add assessment headers (description)

= Add location, soil, and/or moisture from
another trial in same field

= Combine 2+ identical trials at different
locations into split-plot trial
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* Treatments

= Clearer message when trial treatments
change will unbalance multi-factor trial:

13 |7 |[Hyvarx [80 |wP |4 KG AHA A | A
14 |7 |1maP | ' E
158 Hvarx (80 |(wP [5 (kGAHA [A »
16 |8 |2maP | ] E

Do you wish to change the 'Rate’ for this treatment component across ~ ) Should trial design be downgraded to Randomized Complete Block
all occurrences of A 4?7 (RCB) because treatment level information is no longer consistent
across factors?

Select 'Yes' to change the ‘Rate’ for this treatment component across all

occurrences of A 4, Select 'Yes' to downgrade to Randomized Complete Block (RCB).
WARNING: Not recommended. Downgrade only when the original

Select 'No’ to change only the current field. multifactor design is no longer applicable.

Select ‘Cancel’ to stop changes. Select 'No' to keep the study as multi-factor,

Jan. 2017



i Treatments

= 'Mixed' formulation concentration unit
for pre-mixed products that contain
different concentration units, such as
g AI/L + BCFU/mL.

= Calculate Other Rate for Units ending in
'Row-m' or 'Row-FT'

= Calculate Other Rate even when
'Calculated Mix Size' in Settings is 0
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‘L Edit - Delete Treatments

Selected treatments are marked to better

show which treatments will be deleted
|Tmabmrts-Line10

Jg' Type Treatment Name

Foom @ Formm | Form Rate
Conc | Unt | Type | Rate Unit

1.CHk P —

-~ wg! Delete Treatment ? X B
2 | FUN -
. FUN  Numberto delete: . . -
FUN Starting at number: 3 s L |

5 | FUN Select OK to delete 4

> PN ™8R] | Cancel Help 9

S |AD e ' Ppep—————— -V
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i Site/Protocol Description

= Grid columns auto-size to fit text in
repeating section grids after pasting,
such as when paste weather data

= Read-only grid fields display in italic font

Application Date: '(J-é-"DZ 2074 0471272074 04232074 05/03/2074

Crop 1 Code. B8CH Scale: | MABSD, 6POM MABSD BPOM MABSD BPOM MABSD BPOM

Lesf el Area, Unit: ‘ 12903 | m2ha | 16729 | m2ha 167129 | m2ha 167129 | m2ha
LIWA Formula: 10000/3. 1272 10000/3. 1252 10000/3. 1252 10000/3.1252
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Site/Protocol Description
i Application Equipment tab

= Message to enter Mix Size per
'/10000 m2 LWA' when Application
Volume is 'L/10000 m2 LWA'

= Mix Size auto-copied from Settings only
when Application Volume in Site
Description is same as Settings

= 'Application Volume Unit' and 'Mix Size
Unit' fields auto-filled only when
20, associated value field contains an entry



Site/Protocol Description
‘L Rich Text Comments

Automatically sized to match print margins

Stte Description
General Tnal Objectives/Conclusions I Contacts | Crop Dﬁcriptionl Pest D&scripﬁon' Site and Designl Maintenance | Sail | Moisture] Application' Crop Stz ¢« |*
[Nomal] A I U @ = — = 1 00 |
13 5w o et m o woemisaton 0 % 8 weneelSem % & 0 osaabe © 5 8 g L | . T |
Objectives
1€ >
Conclusi
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Tablet Data Collector

Properties 2]
1 1 . === Tools v
Set GPS' button &t DT | 6w weans Tatie
. \Data  [ialalel | BoxWhisker |
records location of: == G5 | sscmeniao
Assessment (Plot 101, Col 14) «“

Comment: | ]

= Current data value
= Current plot
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i Tablet Data Collector

Starting 'Tablet Data Entry' mode displays a
wizard to also define 'Image Auto-Capture’,
reducing number of steps to take pictures

a3 Tablet Data Entry Options

Sort order

) 'Plot' experimental unit (®) Assessment (Serpentine within blocks)

Cursor order
| By column across 'Plot’ |} Across

'3§3' Across columns within 'Plot'

() Treatment () Harvest (Serpentine across blocks)

columns within subsample

Show shortcut keys on tablet data entry keypad

[ ] Record current GPS location when entering

Trial backup interval ('Plot' experimental units):

Help

Jan. 2017

assessment data

B

Cancel ' Next = )

Tablet Data Entry - Image Options

Copy to trial folder

File name components

v 1

Trt: 2

Asm. Date: 3

-
b4

Y
L4

b4

v

[+] Plot: |4
[]Sub: |5

LI

Add T, P, S (Trt, Plot, Sub) prefix to file name components

G-All7_Fung_T0003_25-Jan-2016_P1(1

Number of images per ‘Plot’ experimental unit within

an assessment column:

Cancel

B

C = Back

Finish )
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i Tablet Data Collector

= Starting Tablet Data Entry automatically
starts camera app in Windows 10

= Remembers ARM + camera app size and
position for both landscape & portrait mode

= Larger text on 'Copy Down’, 'Missing’,
'Enter’, and "Tab' keypad buttons

= Several more data column and editor sizing
and scrolling enhancements
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Tablet Data Collector

Jan. 2017

= Auto-open Camera app (Windows 10+)

= 'Audible verification of key press' makes
a 'click' sound when each TDC keypad

button is pressed

@5’ Tablet Data Entry Options
Sort order

[] Record cument GPS location when entering assessment data
Automatically launch Windows Camera app
Audible verffication of key press

Tnal backup interval (Plot’ expenmental units): 1
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‘L Tablet Hardware

HarvestMaster Mesa? _ies

= / inch Windows 10 tablet

= Waterproof, dustproof
= Released 2Q2016

re W

Pral
--‘JJ Jan. 2017
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i GDM and HarvestMaster

ARM Connect to |

HarvestMaster
Mirus Software:

[y ) HarvestMaster

= ARM pushes field or trial map to Mirus

= Mirus uses with:

= HarvestMaster Harvest Data Systems

= Research sprayers

= Other research equipment

= Mirus pushes harvest results to ARM

"

‘ Details at GDM and HarvestMaster booths in exhibit hall




i Connect with Mirus
L]

File Edt Format Tools Table ities Window  Graph
DEFEHEXSEMNGE -8 2
(Navigaton Bar

Links ARM with HarvestMaster's
Do ™ Mirus™ Field Data Collection
iy . software

@ Attachments

e = ARM toolbar and Navigation Bar

- Tasks

5] Master Calonder shortcuts
 comectwinmins)  m SiMple 'push’ and 'pull’ connector
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* Connect with Mirus

= Wizard interface for simplicity

a- Conne )

({' HarvestMaster

O Pull field or trial from HarvestMaster Mirus B2 ¢ HarvestMaster
software

Help l

= Choose field or trialisi from Study List

Select trial(s) to push to HarvestMaster Mirus software.

Field Map |Location Crop Code | Study 1D
Shipman, IL 62012 TRZAW  AUDPC_2

Jan. 2017 Brighton, IL 62012 TRZAW _ [YIDLE




i Connect with Mirus

Jan. 2017

Major improvements to ARM field map to
support layout and harvest of muIt| trlal

fleldS such as: I 1R

= Plot grid for trial layout
= Drag to arrange trials
= Use GPS trial coordinates |||




i Supports Larger Trials

Jan. 2017

p to 9999 treatments per trial
oreviously 999, then 2500)

p to 32,767 data columns per trial
oreviously limited to 999 on some
dialogs, such as when inserting data
columns @ insert Column ? X

20 B

L
(
L
(

Number to insert:

Starting at number

OK Cancsl Help

/1



i High Contrast Display Button

Help

= High contrast display 1% 0@ & (D
button on ARM toolbar, changes between:
» Standard display colors, and

= Windows High Contrast colors

= Can improve readability in bright sunlight

! File Edit Format Tools Table Utilites Window Graph Add-Ins Help
‘R e RS B - & 5 fn W | v '(;35;1\ -
Navigation Bar Data - Line 11

s ARM Column Number

B Header
& Treatments
B8 Ste Description
General Tnal est Name [5] Speckled leaf
Jan. 2017 Objectives/Conclusions ode DTRZA\N




i 'Save As' Enhancements

= Protect study rules supported only in
ARM 2016/2015 or newer by preventing
saving in ARM 9 format*

= No longer prompts about overwriting
existing study file when keeping the
same name and changing version

= Defaults to .prt0/.dat0 in ARM 2017+

* ARM 9 became obsolete and unsupported after
December 31, 2016
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‘L GDMdef Study Definitions

= GEP Accreditation Link field on General
Trial tab of site description: click on
cereniTial | QFFOW tO display certificate

GEP Accreditation Link: |http://gepceribase.eu/cerificate/download/T =+ & !| ! v

= Crop & Pest code lists include links to
EPPO species database: click link to open

o' Crop Code Master List (Crops)

Crop Code |Crop Scientific Name Crop Name Language |Online Reference
wheat (winter) ______ Winter wheat _IE_____

https://gd __hﬁtﬂxmw
TRZAX Triticum aestivum Soft wheat IE https:fod. eppo.inttaxon/ TR &

TRZDU Triticum durum Durum wheat IE hitps:/fod eppo.inttaxonTEZDL
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GDMdef Study Definitions

Jan. 2017

Added Koppen-Geiger climate zones to

new Climate Zone master list

85 Climate Zone Master List (SART)

|Climate Zone |Climate Zone

Aw
BSh
BSk
BWh
BWk
Cfa
Cfb
Cfc
Csa
Csb
Cwa
Cwb

Cwe

Tropical Savannah

Arid Steppe Hot

Arid Steppe Cold

Arid Desert Hot

Arid Desert Cold

Temperate, Perennial Rain, Hot Summer
Temperate, Perennial Rain, Warm Summer
Temperate, Perennial Rain, Cold Summer
Temperate, Dry, Hot Summer
Temperate, Dry, Warm Summer
Temperate, Dry Winter, Hot Summer
Temperate, Dry Winter, Warm Summer

Temperate, Dry Winter, Cold Summer

Type

Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger
Koppen-Geiger

Online Reference

http:

{koeppen-geiger.vu-wien.ac.at

http:

Hkoeppen-geiger.vu-wien.ac.at

http:

Hkoeppen-geiger.vu-wien. ac.at

http:

Hkoeppen-geiger.vu-wien.ac.at

http:

/{koeppen-geiger.vu-wien.ac.at

http:

Hkoeppen-geiger.vu-wien.ac.at

http:

Hkoeppen-geiger.vu-wien.ac.at

http:

Hkoeppen-geiger.vu-wien.ac.at

http:

/{koeppen-geiger.vu-wien.ac.at

http:

Hkoeppen-geiger.vu-wien.ac.at

http:

Hkoeppen-geiger.vu-wien.ac.at

http:

Hkoeppen-geiger.vu-wien.ac.at

http:

/{koeppen-geiger.vu-wien.ac.at
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Sponsor Customizations May
i be Set to Expire

= Sponsors may 'expire' their customized
study definitions for contractors:

= ARM displays warning messages when
customization Is expiring

= Are identified as 'obsolete' in About ARM
= Cannot create protocol or trial

= Can request customization again from
sponsor after expired
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i Summary Across Trials

Jan. 2017

= ST Report option to print Mean Level CV
= Identify on ST Report the error term

used for mean comparison tests when
either Trial or Treatment is random, as

defined on ST PO

] Table: (Full
Summary Options Method: | Advanced ST 8

dlalog Fixed effect: @ Tral
() Treatment
1 Both
77




i ST Graph

'Horizontal Trial Cluster' option shortcut on

graph viewer for a Treatment x Trial graph
== = Better displays large
"= .. | number of trials
= Includes its own X-axis

Trestments

Troatments (Factor Levels) Y

Qptions



‘L Licensing

= Less frequent internet connect to verify
license information

= More license information on About ARM

About ARM

i ARM
l Revision 2017.3 January 1, 2017 (B=34547)
8 Copyright © 1982-2017 Gylling Data Manage
Activation Senal Number: -
ext Activation Validation: ‘02/01/2017)
aintenance Expiration: | 03/31/2017
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i ARM 2017

= IS available now

= Is a key benefit of the new
Annual Software Maintenance payment

= Automatically provided to clients using
ARM 2016 via electronic download by
ARM Check for Updates program

Jan. 2017
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