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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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‘L "New Protocol" Option Sets

= 'Save Set" button to create appropriate defaults
for different trial types [ ~

= Select set in
New Protocol
dialog or
General tab
of Protocol
Settings

Jan. 2017

-JP otocol Settings -

|8

General | Design | Treatment | Appication | Layout
Replcations :
Treated Plot’ expenmental unt size

G-AI7 def8
| Change DEF., |

conducted under
Cancel
Help
Protocol Settings
Settngs >
Cogna
Defauk
Hebicde
Soybean Varety




Automatic Mix Size Calculator

On Settings - Application tab, to calculate mix
for all plots of 1 I|qU|d treatment application

select:

1. Volume unit

2. Mix unit

3. Overage to fill
applicator lines
per treatment +
before/after plot

Jan. 2017

U Trial Settings

GeneraliD sign | Treatment | | Application La)ut

| Application volum 200 | Liha -1
Mix size
Treatments ' 1
» Replications ' 4
| Pt EUsze | 25m2

_ Application volume . 200 L/ha

Mix size unit ‘ liters v 2
f T [ 2 liters based on 1trs; 4 reps; 25 m2 "Plot’
| Minimum | 2lters | size; 200 L/ha volume

Overage: 150 ‘ﬁ] ‘ 3

@ | Calculated mix size | 2.15liters
(") Userdefined mix size 215



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



Jan. 2017

Augmented Designs

8 Protocol Settings

General Design Treatment Application Layout

(] [

Factors: |1 - Treatments

A | Variety M :| [Donctmene
Extended design settings
Unreplicated treatments: 36 P ('I:':‘:::ems: 3
% Checks: 25 [5] Repeats (Reps): 4
Ratio to check Plots” 3 Plots" 71 2
Minimum number of "Plots™ 48

'Tip: Select ‘Automatic to approximate square replicate’ on the Layout tab to have

ARM generate a better quality randomization.



Power and Efficiency Planner,
i Plan Experiments to Have:

= A reasonable chance of distinguishing
anticipated treatment differences

= The optimum number of replicates
required to meet objectives

= An efficient experimental design and
randomization for desired precision

n Cost-effective utilization of the available
experimental area

Jan. 2017 7



i Why is Planning Critical?

= Can reduce costs by selecting optimum
number of replicates and samples

= Expected treatment differences are
typically < 10%, and frequently < 5%,
so small precision gains can help to:

= Distinguish an actual treatment difference
(reject null hypothesis H,)

= Strengthen evidence of no treatment diff.)
(do not reject null hypothesis H,)

Jan. 2017



* Power and Efficiency Planner

ot Protocol Settings

| General | Design | Treatmert | Application | Layout |

| Randomized Complete Block (RCE) ~|  Powerand Eficiency
] : P = 100 [2{Reps 4 [&]|Power 80 [+]aSL (5%  »|% Mean Drfr
ractors: Treatments 5:533 to Lock at D D
A | g5 B [Donotmege ~| CV | Reps =| Power aSL % Mean Diff | Error DF | Plot EUs
B: | |j | : | | Do ot merge ~ | 383 3 8 15
. | Ij |:| |—D|:| . "’| 453 4 12 20
The Treatment editor Type column field) uses >3 > 10 =
the factor description entered above as the |L| 5.3 6 20 30
default entry. [ 7 a0 - 10 24 35
69 g 28 40
2 11 40 L
10 17 64 a5
12 24 92 120
14 32 124 160
| I I I I I I I

Jan. 2017 9



i Power and Efficiency Planner

= Help plan experiments that successfully
detect expected treatment differences

= Available in both protocols and trials so:

= Protocol writers can more effectively plan
experiments

= Trialists can verify whether CV expectations
are realistic based on local experience for
specified crop(s)

Jan. 2017 10



i Power and Efficiency Planner

Calculates "power" based on:
» Estimated CV of key assessment (e.qg. yield)
=« Number of replicates

=« Power = Level of certainty to detect "real"
treatment effects (80% or 90%)

= Alpha Significance Level (e.g. 5%, 10%)

= % Mean Diff = estimated treatment effect,
expressed as percentage of overall (grand)
mean across treatments of key assessment

Jan. 2017 11



+

Power and Efficiency Planner

Jan. 2017

Power and Hficiency
CV 100 = Reps [4 ={Power 80 = I:I!SL|5=J:'=. ~r|?'; Mean Oif 100 =
Lock: at o J 7

= 'Lock at" to keep 3 columns constant

= Calculates table of possible values for
"unlocked" columns (e.g. Rep or CV)

= Values entered by protocol writer are
carried into trials created from protocaol,
conveying protocol expectations

12



‘L Power and Efficiency Planner

Compare effect of significance level on
minimum replicates for CV=6% vs. 10%

Power and Efficiency

CV (100 =] Reps /4 =] Power 80 :~:%;Meanoﬂ 100 =

lockat [ ] V) v v
Cv Reps Power and Efficiency A
437 ’ 3 ' CV (100 54 Reps 4 = Power 80 CJL-’. Mean Dff (100 =
505 4 lockat [ ] ) v ¥ @
564 5 <
62 ! 6 cv Reps Power aSL % Mean Diff
714 | 8 *593’ | i
s | : eé,;s ' 5
8 | 11 = !
. L \NZ
R | B " 80 10% 10
14 31 |
: T ) \ :
10 13
12 18
Jan. 2017 14 25 13




i Power and Efficiency Planner

Consider impact of Replicates on precision

to detect treatment differences

Power and Efficiency

cv/50 [=|Reps 4 [=]Power |80 =] asL ?';Mean D50 |-

Lock at [l [
CV Reps - Power asL % Mean Diff | Brror OF | "Plot’ ELIs
’//”;7 3 13 g 15
/ 4 10.8 12 20
Click on column 2 9.4 16 25
: 5 25 20 0
h in r
eading to sort 5 . i} ) = > .
9 b 7 22 45
12 5 44 50
17 5 54 g5
26 4 100 130
A i 3 176 225
14

Jan. 2017



i Randomization Quality Review

Goal is to improve experiment precision:
1. Arrange replicates as squares, not strips

2. Equalize treatment distribution

a. Balance average distance from all other
treatments

b. Balance "Edge effect" across treatments
3. Randomize all replicates

Jan. 2017 15
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ol Trial Map

B

®RQ Gr]enr - H
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| Options I Maovemert Amows I Treatment Description I Ccmmer@

Suggested block size ("=optimum):
BockSize | 6 | 8 | 12 [JERID
Rep Width B0 675 1015 2035
Rep Length 103 T 51 25

Surface/frea | 0.058 0056~ 0055 0.050
Trial Width | 505 &75 1015 2035
Trial Length | 415 an 209 103
Unused "Plot’ 0 0] 1 0

b

Replicate shape

14 16217
16 10720
114 116 18
14 16 18 |

3

’ l Randomize All Replicates ]

Replicate 1is defined as
non-andomized. It is best
statistical practice to
randomize all replicates.

414 20
20

b e
E

*

[Properties q

Color by

) Replicate

@ Treatment

(7 Curmrent Treatment

[ Auto-sslect for move
@ Treatment

() "Plot” Experimental Unit
() Replicat

(1]

=]

SRS R RS PRI R R R RS W RS L

ummmmmmmm(m

Lwe Dist.

96
/6.5
86

53
58
56
847
53
86
3
56
547
715

60.6
63
73
69

T

262
256
246
20.0
21.0
13.9
18.2
256
232
19.2
218
223
17.6
228
223
24.0
250
18.2
242
274
270
260
27

404
19.1
468
468
83
43
27E
191
285
276
255
255
213

128
128
138
17
106
102
102
7
17
104
106
125

85
125
123
13
110
102
125
128
121
110
138

276
276
276
213
276
255
149
145
383

Settings. .
Re-Randomize
Re-Mumber ‘Plats’
Accept Cument

Cancel
Help

Jan. 2017




Arrange Replicates as Squares

Not

Strips

"Optimum"

IS SMa

llest surface-to-area ratio

| Options | Movement Amows | Treatment Description | Comment | Qualty |

| Options | Movement Amows | Treatment Dezscription | Comment | Quality |

Suggested block size ("=optimum):
- Replicate shape
BlockSize | 6 | 8 | 12 RIS
Rep Wwidth B0E 675 1015 2035 |
Rep Length 103 IEi A1 25
Surfacelirea | 0.055 0.056° 0055 0.050
Trial Width BB 675 1015 2035
Trial Length | 415 i 207 103

Suggested block size ("=optimum): Apphy
Block Size & a8 .g 24
Rep Wwidth B05 675 1015 2035
Rep Length 103 77 51 25
Surfacelfrea | 0.055 0.056 0055 0.05%0
Trial Width | 505 675 1015 2035
Trial Length | 415 n 200 103

—  Replicate shape

| Options I Movement Amows | Treatment Description | Comment | Quality |

Suggested block size ("=optimum): Spply
BlockSize | 6 (M| 12 | 24
Rep \width 0Bl 675 115 2035
Rep Length 103 77 51 25

SurfacefArea | 0.059 0.056° J0.055 0.090
Trial Width | B0} 675 [1015 2035
Trial Length | 415 311 ) 207 103

| Options | Movement Amows | Treatment Description | Comment | Quality |

Replicate shape

Suggested block size ("=optimum): Apphy
Block Size I 8 | 12 | 24
Rep \width B05 675 1015 2035
Fep Length 103 7 51 25
Surface/frea | 0.059 0.056 0059 0.090
Trial Whdth | 505 675 1015 2035
Trial Length | 415 n 200 103

Replicate shape

Jan. 2017
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i Equalize Treatment Distribution

"Undesirable" layout of 7 treatments and 5

replicates in Randomized Com

= Trt. 6 in middle 3
columns of all reps

= Trt. 5in right 2 cols
for all but one plot

Jan. 2017

nlete Block:
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43

Example from Federer, "Experimental Design" 1955
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Uses "Average Distance of
i Treatment" Comparison (ADTC)

= van Es and van Es, "Spatial Nature of Randomization and Its
Effect on the Outcome of Field Experiments"”, Agronomy
Journal, 85:420-428 (1993).

= Comparison between treatments 1 and 2 is taken from 5
plots for each treatment.

= Measure the plot-to-plot distance for each plot containing
treatment 1 to the paired plot within replicate containing
treatment 2, for a total of 5 distances.

= ADTC for the treatment pair 1-2 is the average of the 5
distances.

Jan. 2017 19



‘L Distances, Treatments 1-2

Average distance = 3 plots = 24 feet

for 8 foot
wide plots

Jan. 2017
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i Unequal Treatment Distribution

= Average distance from 17.9 to 24.6

= Ranges from 11.9(T3,T6) to 34(T2,T5)

= Error variances for treatments may not
be homogeneous

Treatment @

Trt| At Edge | Ave Dist. | StDev | Min | Max

HHHH =TT
]l

5
il el e
SEEEEEE




i Unbalanced "Edge effect"

Treatment 1 occurs at edge 4 times,
T2 and T3 at edge only 2 times

Properties

Color by
201 | (202 ||1503 | (204 ||505 Treatment @ ) Replicate
7 2 G 3 4 i Treatment

Trt | At BEdge | Awe Dist. | StDev | Min | Max

nm

245 556 17

401 | Eloea 403 | 404 | (405 @ Cumert Treatment

2 L 3 & 7

Auto-select for move

301 | [302 | [203 |[304 |[305 2 ko sl
[ L L ) @ 198 56 119 255 |ff O TeAmeR
ZRgll 202 | 203 |[204 | [205 3 212 31 17 255 |F HED;"CE:;Eﬂrnerrta rit
7 0B Il | 3 27 583 204 M :

179 353 ML 2
101 (102 | 103 | ez (103 | (106 | 107 - @ 218 43 187 29
2 4 7 1 b 3 ] ' : !

Jan. 2017 22



Balanced Treatment
i Distribution and Edge Effect

= Average distance from 21.3 to 24.4
= Distances range from 18.7 to 27.2
= "Edge effect" is balanced

ol 5
5 2
ol )
{]4 306 Qg307
5 |
R
TR

7

Jan. 2017
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i Randomize All Replicates

= This frame displays when a non-
randomized replicate is defined in Settings

= Select "Randomize All Replicates" to
follow recommended statistical practice

Options | Movement Amows | Treatment Description | Comment | Guality

Sugagested block size (“=optimum): [ Randomize Al HEDEE,IHJ

- - Replicate shape
Block Size & 8 12 Replicate 1is defined as
Rep'width | 505 675 1015 2035 | | nnnﬁndlnmized. It is best
- statistical practice to
Rep Length | 103 o o1 23 randomize all replicates.

Cirfaralfire=s | MNRG  MNORE*  NMORG MG

Jan. 2017 24



i Post-hoc Power Analysis

ADV Means Table Report Options

= Optional descriptive statistiC || o e
on AOV Means Table report | (@ resthoc power anaiyss)

= Lists, for each assessment column, the
minimum number of replicates required to
statistically separate treatment means
based on Treatment P(F) and current
significance level

= Use for planning future trials

Jan. 2017 25



i Post-hoc Power Analysis

= In example, LSD can distinguish 25% mean
difference (largest existing difference is 18%)

= Current AOV Trt P(F) P oy e
is 0.2979, so use me o
0.30+ significance 3] 81672
level to separate 5] 9533a

LSD P=.035 {% mean diff) 21.808\(25%

treatment means Standard Deviaton 10972

= Need 8+ replicates to fiamum sésicas pova=w0) =
. . L t M Diff S di 16.333 (18%)
reject null hypothesis feamente — ~154)
Treatment Prob(F) 0.2079

at 0.05 significance

Jan. 2017 26



'Create this Trial' in

= 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

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
27



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 2 8




i 'Create Trial' Checks Plot Size

= Prompts if Treated Plot Width and Length
in protocol description is different than in

Settings

Jan. 2017

Protocol Description
Tnal Establishment Guidelines | Crop/Pest Description | Soil Application | Crop Stage at Appl.
Treated Plot Width: |3 | Im J Country: @
Treated Plot Length: IS I [m J Climate Zone: @
Treated Plot Area: |24 ”m2 J Experimental UnttE
ARM - WARNING

The treated ‘Plot’ size 3 by 8 m entered in protocol description differs
2 l % from Settings. Do you wish to continue creating the trial?

Select 'Yes' to create trial using 2.5 by 5 meters in Settings
Select 'No' to cancel trial creation

Yes No

29



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 31




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 32



‘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... 33



* Study Rules

= Examples of new 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 34



Study Rules

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

@5 Print Reports

Available Reports

E@rotocol Study Rul@

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

( Studx Rules 2
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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

= Improved messages for invalid study
rules, so it is clearer which fields need
to be corrected

s Delete Rule button now removes a
marked block of rules

= More right-click menus to add rules

Jan. 2017 37




‘L Map Trials from Study List 1of3

= Select trials of interest
= Copy map latitude and Iongltude to

clipboard

Jan. 2017

nd Study List
Select study to open
[ Parent Protocol g S
=11 Site Description =
Selected | Study ID » [Selected Study
G-All7 _Ins1 ;-All7_Ins1.dat3 Study ID G-All7_Fung
,'S%dT_‘Idat Tﬂe M W |
1 » 4 m

(#8) [ Coboad v [ OK |

oy mzpiio




‘L Map Trials from Study List 2of3

= ARM opens batchgeo.com website

= Right-click in batchgeo.com location
grid, and then paste

) hittp://www.batchgeo... © ~ © || (¢) Create a map | BatchGeo

\
‘\ | batChgeo make maps features pro pricing mobile support blog
L

Copy and then paste your location data below:

~

click to copy/paste

Jan. 2017
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Map Trials from Study List 30f3

= Select "Map Now" button

NN o TiuLia w o
‘\,\Belgium colagne Germany 0 \
k -
'1{ /{ Prague \)\{’\‘\Kraoow
e i @ zech Republic 7 APV
\ S
252 i o
Munich Slovakia L
% u i Vienna© ?Qratnslavav )\_}’\-\,\/,-—/ T\k\j
Nantes ZUflCh K,_\JH\'/’-“"\) Austria ? "~ OBudapest Moldova
Cluj-N :
F Swnzerland M Graz Hungary / SO 8pOCE Chlsm?uo L
rance e Yo
L Geneva’ N ‘ 7 3
an ('\/x Mlcl)an Sloven OZ greb Romania ( §
T \
uém Croatla
Bosnia and/ Buctgrest
% Herzegovina., gerpia R
se 2
Monaco (M —
R, 3 Italy \ N _
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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



Study List Filter Form

|4 Header
Study D g Parent Protocol
1 1 Title | “example™
= Right-click menu :
ST -
Location Empty (Blank) Fields
e Everything Except L
GLP |- :
2 Header & | Al @ Trals ) Protocols = Contains ;
Wh i modified? Clear Filter For This Field L
Study 1D B Parent Protocol BN was L modiied - )
[D Y b T]Ed D Filter For ... |
Title ‘""'*-...___ on't remember .
[.. - — --...,.\\- Filter (Title) Remuove Filter -
a Site Description - General(1) ] ption - Grereramey
) E ) Whole Field
Location 8 ) Start of field
Keywards ) Empty (Blank) Fields
GLP B  Investigator | © Eventhing Except
GEP Study Direct T @ Contains
B -u or — | ) Clear Fitter for this Field
Project 1D = Fitter Far ...
Cther Study Director B Organizati F
[ Site Description - General(2) T
Techrnic Active Fitter (19):
rieEn B Active Studies
Cther Investigator = Study Type is Tral’
Tt i ] | Title contains ‘example’

Jan. 2017
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i Study List, Recently Changed

= 'Last Opened' column in study list
includes time

= Most recent study is always the top row
until default sort order is changed

-
! Study List
Select study to open
|Selected Study a

Selected | Study 1D Last Assessment | Last Changediff Last Opened l

M G-All7_Herb Jul.08.08 Feb.05.13 Apr.04.14 05:10 PM

] G-All Example8 Jun.30.07 Nov.13.12 Apr.04.14 05:08 PM

] G-All7_Fung Aug.07.08 Oct.27.08 Apr.03.14 02:13 PM

™ AUDPC7 Aug.03.02 Feb.01.11 Apr.03.14 12:13 PM

Jan. 2017 - 43



‘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 44



i Study List

= Guidelines in study list are now listed

I . d d |Selected Study 1| Latitude g Lon
Se a rate I n ro OWn I Filter - Climate Zone
[F] Header GLP EGEP
- - aTreatment E
selection list, to more | Bt e
- Site Descriptica - o uideline
easily find suitable trials | =i
[l cEB189
| - ecle u l:l /
= More indexed fields: BEREEE O oo
[ | FungDd [] PP1/152(2)
= Trial Address L =
L] carsd [ ppi2e3)
L] C]
0 e

= GEP Accreditation Link Sy O e |
= Interval to Prev. Appl. il BRI P
= Crop Stage Majority ==

[ | ArtifiCiaI POpUIation GEP Accreditation Link: ‘http:ngpcertibase.eufcertiﬁcatejdownlcadﬂd52d1‘3d353
Jan. 2017 45




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 46



i Study List

= Asks to rebuild study list after installing an
ARM update with new indexed fields

= Can continue using ARM during rebuild
(which runs in a background ARM sessmn

@ Rebuild Study List
ew flelds have been added to the ARM Study List o mal-ce these fields useful ARM
needs 1o search your computer and load ARN study details jnto the Stud Ak

may take several minutes, buflyou will be able to use ARM durning the rebuild process:
Do you wish to update the Study 1tz 18tE

Select 'OK' to update the Study List database now.

S et WMamesl! fa nimdats e Qhode | etk Aatslhaos oo

OK Cancel Help

Jan. 2017




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)
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‘L Report Options

= Directly set report options on option tab

- simple and intuitive

sl Print Reports

Available Reports
[

Dot m =t

- Site Description
- Spray/Seeding Plan
- Status Report
=)~ Summary
. i Assessment Data Summary
.. ADV Means Table
. Factorial AOV Table
.. Comelations
Dose-Response Analysis
‘... Standardized Summary
- Tour Report
- Treatment LST Comment
- Trial Audit Trail
« Trial Comments
- Trial Map

(L PP P W

[¥] List other settings

Treatments

[7] List validation comments

Multifactor View
" Factors and levels

1 Treatments

b Both

. Report Set
| Report Options | Report Preview
@ List product amount totals...

[¥] List ingredients for pre-mixes...

@ From entered fields in the original protocol

(") From first occumence of each factor and level in trial

| Fields To Prrt... |
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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

50



i More Option Reset Buttons

Additional "Reset" buttons to restore
original default options

= Graph: ‘ ——

e

/ARM ST Options

s ST: °

Jan. 2017 51



i Report Preview

= Report Preview tab stays open
= One-click preview of reports
= Zoom in/out
= Adjust logo size

= Quickly find a label o e
by clicking through |
list of available labels

Gylling

- s, wl o b o AR e e TIID -

Jan. 2017 52



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... 53

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
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s Customize

arrangement

= Simple way to
add a logo and
adjust logo size
and position on

report

Jan. 2017

a5 Global Report Settings

Global - General | Global - Page Heading | Global - Borders

[Full on all pages

Ilse enhanced print

[[] Use fed-width Font
First heading line

Date printed
File name

[[] Confidential
[T |Interim Report
Report name
Page number

Certered  Right

©®f

Format: [F‘age Kof Y

® -0 6% -@ /A

ﬁ.‘a 0514 (G- AT _Hero)

Gylling Data Management, Inc.

ARM 20150 Report name F

when applisd In Epring

Demdmrrmibn mdion off §5e i bomoy and bow asd affecdive do sa mis of HERE 1 sgeinsd monoood ke mnd wolu ndssr grass wesd 5 In Wik

-

(ptions on this tab apply for all reports.

Trisl 1D G- MIT_H arn Lomrion: SERMANY  TrislYesr
Frofomi I0: & ANT_H e T ESSIgED - Your Mame
i | 1]

3

OK || Cance ||  Hep |
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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
56




‘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
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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
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Help for AOV Means Table

Interactive AOV Means Table Report
How does this work?
]
Aug-1-2014 (InteractiveA0V) . ARM 2015.0 AOW Means Table Page 1 of 3
Gylling Data Management, Inc.
An assessment of the efficacy of TUB and other fungicides for the control of Septoria Dizseases in winter wheat
" - Trial ID: Interactive A0V Location: Gembloux  Trial Year:
eW n e ra C Ive Protocol 1D: Interactive Investigator: Your Mame ?
Project ID: Study Director: R.E. Cearch
Sponsor Contact:
Pest Type D Disease| D Disease| D Disease| D Disease
Pest Code SEPTTR SEPTTR ZZXXEE ZZ¥XXEE
Crop Code TRZAW TRZAW TRZAW TRZAW TRZAW TRZAW
Crop Name Winter wheat| Winter wheat| Winter wheat | Winter wheat] Winter wheat| Winter wheat
1] - Part Rated LEAF2 P LEAFZ P LEAF2 P| LEAGRE P LEADIS -{ GRAIN C
r I Rating Diate May-2-2008] Jul-2-2008 Jul-2-2008| Jul-15-2008| Auwg-7-2008| Aug-7-2008
Rating Type PESSEV PESSEY PESSEY AREA AREA YIELD
Rating Unit % % BUNCK SAREA %AREA KG
MNumber of Subsamples 1 1 1 1 1 1
- ARM Action Codes TAB[2] AL ET1
Mumber of Decimals 1 2 2 2 2 2
shows whic fE
Mo, Mame Rate Unit 1 2 3 4 5 G
. 1 Untreated Check 11.7 - 1551 a 0.00 c 23 b 32.58 755b
2TUB 0.5 lha 11.6 - 1.74 b 88.74 ab 2158 a 4.53 be 820 a
Op Ions Con rO iTuB ‘? 1 lha 122 . 083b 9562 a 2898 a 393¢c 816a
4 TILT 250 05 lha 121 - 235b 8511 ab 2782a B59a 820 a
- 5 MICO B0 15 lha 125.- 388b T408b 1146 a 513b 816a
FUNGOL 1.25 lha
Va rI O u S a r S O LSD (P=105) 146 3146 12.747 0435t 0830 0.360
Standard Deviation 0.95 242 5273 0282t 0.509 0233
CW T.86 420 12.04 239 9.19 29
Bartlett's X2 856 10,194 606 BBET 4.2 2316
P(Bartiett's X2) 0.073 0.037* 0.073 0.153 0.239 D678
Skewness 2 0681* 1.7361* -1.3261* -0.7822 12312+ 01737
Kurtosis 5.3045* 23213 0.114& -0.6432 0.3684 -0.5835
Replicate F 0.945 4.361 2117 0673 0842 22649
Replicate Prob{F) 04454 0.0270 0.1515 05849 0.5083 00001
Treatment F 0.695 35181 89772 28.017 B7.461 5873
Treatment Pro&by{F) 0.6094 0.0001 0.0001 00022 0.0001 0.0074
Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
t=Mean descripions are reporied in ransformed data units, and are not de-transformed.
Mean compansons performed only when ACY Treatment P(F) i significant at mean comparison OSL.
Jan . 20 17 Mizsing data estimates are included in columns:y ates=5




Help for AOV Means Table

Interactive AOV Means Table Report

How does this work?

For example,
click on
treatments In
help topic for
options on
treatments and
treatments
fields on report

Jan. 2017

Aug-1-2014 (Inte

Can | print only certain treatments?

An assessment
When the Print Selected option on the Global - General settings dialog is selected, ARM will prompt the

me’QSI IB IREE user to specify which treatment numbers to include when printing one or maore reports. From the Print

Project ICx: Reports dialog, select the Global Report Settings button in the Report set section to display this dialog.

- 2
o Global Report Settings E

Pest Type
Pest Code
Crop Code Global - General | Global - Page Heading | Global - Borders
C M
F';?'Fﬂaatgdf Treatments _
Rating Dat= (@ Print all () Print selected
Rating Type
Rating Linit Identify when selected treatments are summarized
Mumber of Subsd
Hﬁ?j ;EEO;.gUd Print rate units in lower case
Mumber of Decim Frint active ingredient rate units as "Al’
Trt Treatment _
Mo. Mame [] Force Form Conc to %AW/ basis {requires density)

1 Untreated Ci| = I =

2 TUB

3 TUB = Alternatively, there are a couple of ARM Action Codes available to exclude a paricular treatment fram

':' EIIE:TD—EE analysis, while still reporting the treatment mean on the A0V Means Table report.

FUNGOL + The code ES will remaove the untreated check treatment, as specified in the Unireated treatments

LSO (P=.05) sefting on the Treatment tab of the Settings dialog, from the analysis.
Standard Deviati
C ) « The code ETn will remove treatment n from the analysis, while still reporting the treatment mean
ieal on the report
P({Bartlett's X2) )
Skewness
Kurtosis See Also
EEE::E:E E,mhl.,: + See Global Report Seftings - General Tab for more information about the General Global report
Treatment F settings.

Treatment Protb{f

* See Selecting Treatments for information about selecting treatments when printing a report in
ARM.

Means followed E
t=Mean descripiig
Mean comparnsor]
Missing data estin

« SeeARM Action Codes forinformation about the non-analyzable data action codes.




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



Factorial AOV Report Options

Jan. 2017

= "Analysis method" options:
= Least squares analysis (like SAS GLM)
= Print adjusted means (if missing data)

Factoral AOW Table Report Options

Report Options | General Summary | Report F'remriewl

Mean comparison test

Test: | Tukey's HSD

Significance or alpha level:

Onby when significant AQY treatment P{F)

treatment means:

Adjusted treatment mean \
lUse adjusted mean as primary mean

Descriptive statistics for each factor mean section
LSD {or HSD if Tukey's)
Standard Deviation

Symbal indicating no significant difference between

Coefficient of Vanation _‘/

AOV tables to print
@ Complete

™) Pooled emor
) Both

Analysis method

() Traditional AQV
@ Least square estimation
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Factorial AOV Report Options

"Include descriptive statistics
for each Factor means section”
adds Descriptive statistics under
each "Table of X" section:

= LSD (or Tukey's HSD)

= Standard Deviation

» CV

Jan. 2017

Rating Diate Apr-22-2014
Rating Type COMTRO
Rating Linit B
Tri-BEval Interval 7 DA-A
Trt Treatment Rate
Mo, Mame Fate Linit 1
TAEILE OF A (Herbicide) MEANS

1 Accord 53.5b

2 Brominal PLLIS

72.0a

L e

ey

L5D P=.05 0.76
Standard Deviation 076
oY 1.29]
TABLE OF B (Rate) MEAMS

1 Rate 1 1 LB AlA 4500

Z Rate 2 1.5 L8 AlIA 1.8 a

3 Rate 3 218 AlA 70.0a
S0 P=05 12,74
Standard Deviation 15.05
-] 25,
TABLE OF A (Herbicide) B (Fate)

1 Accord 26.9a

1 Rate 1 1 LB AlIA

Eo B o Py sy [ o O B4 25

3 Cannon FR.E8a

LSD P=.05 22.07

Standard Deviation

15.05
25.54]




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 65



i Spray/Seeding Plan Report

Canopy height rates

= Mix size printed for canopy height
treatments is now multiplied by canopy
height entered in Site Description

= Calculated mix size in the table heading
iSs corrected for canopy height treatments

Jan. 2017 66



‘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 67



‘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 68



i Labels Report

Jan. 2017

= Adjusted margin defaults for Avery 3451, 5160,
5161, 5163, L6103, L6105 to better fit label sheets

Added Avery 5162 and 5735 labels

Single-click now loads label defaults

Force right and bottom margins to 0 when printing
Metric label margins are more accurate

Last label row on page not skipped for labels with
vertical buffer between rows
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i Print Reports

= Trial Status and Protocol Data Headers
reports no longer print blank rows

= Technician license can print Data
Collection, Map, and Trial Map reports

= Site Description Named View and

Selected Tabs repor

'S can be previewed

using Report Preview tab

Jan. 2017
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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 71



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 72




|Properties 1

Azsessment View Hidden Fields [ 4|

’ View Options. . ] [7] Pest Scientific N

[] BBCH Scale

’ Igrore Match ] [ Crop Sciertific N
Refrash [ Crop Variety

[ = ] [7] Description -

Assessment Data

=l
(=
3
=
3
X
=
s
b
o
=
i

"Column Properties

[ + |Column 5 Properties nj
D [ Dsease [ Previous ] [ MNeadt ]
SEFTTR [ Column Flags: |Onginal

] N ew ed |t0 r a n e I Speckled leaf b Min/Max ertry: | 0 100
= | | Low/High value: |0.00 15.00

TRZAW m(E

Winter wheat [ Descriptive Statistics Refresh

= Presents analysis of the .z =5 =

Cv: | 54387

PESSEVW = .Glanu:l I:'.ﬂeanf 31
current data column = & Een
20~ e o7
. . . - Replicate Prob(F): | 0.6123
= Fix violations of AOV T 1= e et (0000
0.80

m

Does not meet assumptions of

I I l I 0.00 @I AQV: data has heterogeneity of
a SS u p I O n S 200 variance/zkewness/kurtosis
1.00

] . _ . 0.00
Find statistical outliers

. : () Box-Whisker
0.00 = %/~ 2 standard deviations from
0.00 = grand mean
1,00 @ > +/- 3 standard deviations from

. = grand mean

5.00

270 Skip damaged assessments
- [7] Based on subsample values
6.00

11.00
Jan. 2017 73



Assessment Data
i "Column Properties”

Column 5 Properties q|

= Column navigation [C:e“fo SH Net |

] COlumn dESCI‘IptIOn Column Fags: | Orginal, Changed.

ARM action code

= Min, Max, Range | wiseny o 1o
] Low/High value: | 0.00 15.00
= | ransformation Formula AL | LOG(BH 1)
formula description | Refresh |

= Click "Refresh” to update after
changing current data column

Jan. 2017 74



Assessment Data
i "Column Properties”

LSD P=.05: | 2558
Standard Deviation: | 1.686

= Descriptive statistics CV. [54.387

Grand Mean: | 3.1

from full AQV of data PBartlet’s X2): | 0.004

P(Friedman’s X2): | 0.078

= Displays violations of Seewness .48
AOV assumptions TresinersPob): 00004
= "Fix" prompts if can O 5% ot b
resolve violations D
ARM - SPECIAL CONFIRMATION " y—

 Apply automatic data correction transformation 'Log(n+1)’ to data
; I % column5to correct ?

Ys || No || Hep |
Jan. 2017 - 75




Assessment Data
i "Column Properties”

= Search for outliers in current data
column using a standard outller test

Does not meet assumption | Assessment Map

1] 11 :
Find Next" =, T e

Dlspla'_.r cument
10.00 L A | ireatment
IOCateS eaCh 8.00 Outiers Assessme it (Plot 205, Col 5)

5.50 Booe-Whisker Comment:
T T - 30 = >+~ 2 standard deviations from
StatistiCa ’ ~ gand mean
8.00 & = +/- 3 standard deviations from
- 700 = grand mean
outlier '
12.00 | Skip damaged assessments
1500 Based on subsample values GPS:

- "Damaged" 150 Find Next Damaged
drop from outlier test and AOV
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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 77



‘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

79
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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
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i New Assessment Sorts

= Sort data by any 'plot’ experimental unit
description column f_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
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New Assessment Sorts

'21 ZZZZiE‘;‘:‘;f::;iS;;; e )
= New sorts are o
also on right-click menu e
= Provides full list of sort orders
from available 'Plot’ experimental m;ﬂﬂfd )

unit descriptors

Jan. 2017 82



Copy 'Plot’ Assessment Unit

i Description ST
Copy 'Plot’ description columns.

@4’ 7 |7 |2 |2 |7

= New shortcut button | + 7 |7 |5 (w4

: : 1 (1 |1 |4 |10 |2

in assessment editor | ;5 %

= Copies entire plot A C I EA LA CUE

description, including column headings

= Simple transfer of ARM randomization
to planting, application, . « s« coi s -
or harvest software
(shown pasted to Excel) :

Jan. 2017 g

1

2 102

3 103

4 104
] 5 105
1 201
2

k
1
1
1
1
1
2
2 202

T I R T T
TR R R N R L ="




i Assessment Editor

= New 'Across columns within subsample’
cursor order

= 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 84



i Assessment Editor

= When choose formula from ARM Action
Code list, are now asked to select
original column(s) to transform

= 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
=00 If @ key press will overwrite existing datg



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
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‘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
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‘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

Jan. 2017 88



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
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Convert Yield using Harvested
Plot Length/Width per Plot s.0.4

12 13 (Calculated) | 14 (Calculates
Part Rated JGRAN C [GRAIN /C HGRAN HC g
Rating Type _ — MOICON — YIELD — YIELD
Rating Unit 1 = T-MET =] %“UNCK
[+ Sub | Reo| 8| Col| Plot = Tt
alr | 71 1] 1| wr| & m—
HELEECE Curert:  (Kogmms. | [ Adusttodymoiture percent - 150
7 | 7] 7| 4| 104] 2 Desred:  [Tommes/Ha. . .~v| A"e'l:"m,;”.w@m'
1 | 7] 1] 5 w5 & For Bu/Ac only © Use wholetial average percent = |
1 | 2[ 2] 1] 21| 2 Testweiht pounds/oushell || @ Usepercentin data column number |12
7 2 2 2 zm B Cenme [ ']
1 | 2| 2| 3| 203 § Harvested plot size
7 2 2| 4| 204 ":: Width: 11 nversion factor
1 | 2| 2| 5| 25) , n
7 | 3l 3l 7 207 3 " Use width in data column number |
7 3 3| 2| 32| 2 =
3 i A |
1 | 3] 3 3| 303 H _
1 | 3| 3| 4| 4] % Use length in data column number
7 | 33| 5 5 4 _
1 | 4 4] 1] 1] Unit: __|meters ']
7 4 4| 2| a2 Convert data column number: - E




i Convert Yield Automations

s Column to Convert:

= 'Current' unit auto-selected from Rating Unit
« Sample size auto-filled with 1 PLOT if blank

= Sample size in Converted column auto-

filled based on selected Desired unit

YIELD _4 @ Yield Conversion
KG I

b | 1€1d UNItS
1 PLOT)

Curert: " Kiograms 3 v
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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

Jan. 2017 92



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



Insert or Delete Multiple
i Repeating Sections at Once

New option on Site/Protocol Description

Site Description

Properties panel o s et [ seminet: | Posse 5

Application Description [ View Options.. ]

1 . DEﬂ nNne Num be ' | insert Application with Shift+F7, Delete curent App | Hidden Fields (44

Appl. Code in Treatments links with Application Ct

to add or delete B— A ml
2.Select 'Insert' I+
Or 'Delete' Wind Direction: . Repeating Section
button DouPreserce (O — N ;
T Poee: Delete % |1

Jan. 2017 94




i Merge from Study

= New button on properties panels | vewosons.

s Use to add matching Merge from Study...

information from another “...

[ ] Add header

study into current study o

[ ] Add site description

\Properties

[ ] Add scheduled tasks

= Also on right-click menus .o

7 Undo Aszessme nt Data

Merge Header from Study...

| Merge Treatments from Study...

| Merge Data Headers from Study...

| Merge Protocol Description from Study...

Jan. 2017 95



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

Jan. 2017 96



i Merge Studies

= When merge protocol description, are
now asked whether to update all
merged dates to the current year
« Simplifies using a previous year's protocol
= Select study to merge either from study
list or by using Browse button

Jan. 2017 97



i Assist Migration to a New PC

= Create migration package of original PC

1 Utilities | Window  Graph  Add-Ins  Hel
(In ARM 9'2014'2+) Historical Tools p ;
containi ng: I e

. Rebuild Study List

= ARM StUdIeS Migrate Studies and Settings to New Computer...

= Personal lists = S

= ARM and report options, report sets

= ARMbackup folder contents (if package is
stored on ARM's backup device)

Jan. 2017 98



Migration Wizard

s Select ARM version that will be installed
On the neW PC Are yvou migrating files to ARM S or ARM 20157

s Select items to EO
include in the
package

[ Note: Full migration is onby supported for ARM 2015 |

|| Cancel | <Back Next >

Help

Select which components to migrate to an ARM 2015 jor newer) computer.
| Settings folder options

Personalization of study definition files

Study data files

Migration files will be created in F\ARMbackup®.

Jan. 2017 | Hep || Cameel || <Back 99




i Import Migration in ARM

On the new PC with ARM, either:
= Use migration package when installing ARM
= Use Utilities menu "Load Migration Package”

Load Migration Package

Select which migration components to load.
V] Settings folder options

'] Personalization of study definition files
V] Study data files

Loading a migration package from a different computer will replace your cument
validation lists, ARM options and settings.

OK || Cancel || Hep |
Jan. 2017 C 7100




i Data Export

New 'Completion action” options:

= Auto-open exported data in the registered
Windows program for selected file type (such as
Excel for *.csv exports)

= Auto-open in Data Export Options
Windows Explorer
the fOIder amental unit numbers Completion action

(@) Auto-open file
() Open file location
() Close dialog

containing Phot’ expadmental unk
exported data ™

Jan. 2017 101



i Data Export

Export extended 'Plot' description:

- sw_ Rep | Bk . Co/ |Flot«~ Trt | At Piot ID | Barcode/RFID Lat Long
87 7 ] |7 _707 _2
G 7 | 7 7 '2 '7a2 _5 |

= New format option‘
= Use to include plot IDs and location

information when exporting to other
programs

Jan. 2017 102



‘L Export Success Messages

Message color indicates success
= 'Export Successful' is green

I - @ Export successful for C:\Users\ s\ Documents\ARM Déta".Tutoraal".G-AlI7_Herb edp

@ Errors: None, Warnings: None, Information: None

= 'Export not Successful' is red

= 0 Export Not Successful for c:\users\ww s \documents'arm data'tutorial\G-All7_Herb.pri0
= 0 Errors
0 Required Treatments field is blank: "Spray Volume' in treatment line 2
€ Study failed validation

Jan. 2017
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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

o 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 104



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

Jan. 2017 105




‘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

Jan. 2017 106



i Treatments

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

= Calculate Other Rate even when
'Calculated Mix Size' in Settings is 0

Jan. 2017 107



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

Jan. 2017 108



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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‘L Tablet Data Collector

Jan. 2017

Pinch-to-zoom, for easier screen resizing

[P,

File Eda Format

Tools

Table Ualities Window Graph Tablet Asd

DEPFREXS UM 88 vinn v- IWEG 2
L - 1

on Windows touch tablets

5 Melp

v BQUEROY B B ¢ 7+4

Column Number
Rating Type
Rating Unit

s 1 T01

103

e e T T T S I O U S

. Sub Plot

20 21 3
PHYGEN « CONTRO
% v% v
20 21 -
4

Fropete

Toot
o
Totiet ADN Meons Tably
Devia Bow Whaker
Contry Asseravact Moy

Assecwnent (Pt 101, Cof 200
Comevent

s

Owrages
rage 1 —

A

8 >
5 +
2
Lroee
< <
100%
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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

Jan. 2017 112



i Tablet Data Collector - GPS

Displays Trial Map to show actual trial shape
when recording GPS for trial corners

Trial GPS Coordinates n

‘5012022032042054014024034044053
SO 3 2 4 5

101102 103 104 105 301 302 303 304 305

SRS NGl 2 1 5 4

| Latitl_lde | Longitudg

clelels
%8?3%
SIR (%S
il fab] ot
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i Tablet Data Collector 2016.1

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 Tablet Data Entry - Image Options
Saidalne Copy to trial folder |+
) 'Plot experimental unit (®) Assessment (Serpentine within blocks) File name components
() Treatment () Harvest (Serpentine across blocks) v 1 E Plot: 4 =
Cursor order Trt: 2 & sub: 5
O By column across 'Plot’ () Across columns within subsample

= L Asm. Date: 3 &
(®) Across columns within 'Plot’

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

Show shortcut keys on tablet data entry keypad G-All7_Fung_T0003_25-Jan-2016_P101
[ ] Record current GPS location when entering assessment data

= Number of images per ‘Plot’ experimental unit within 1 -
Trial backup interval ('Plot' experimental units): |1 = an assessment column- =

Help Cancel ' MNext = ) Cancel C < Back Finish )
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i Tablet Data Collector 2016.1

Further touch interface improvements:
= Study List fits on 7" tablet
= Touchpad:

= Text auto-sizes for button size
= Tab and arrow keys are larger

= Larger 'display list' buttons
are easier with fingers

= Auto-closes Study Rules tab

Jan. 2017
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i Tablet Data Collector 2016.2

= 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

Jan. 2017 116



Tablet Data Collector

= 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

Jan. 2017 117



‘L New Tablet Hardware

HarvestMaster Mesa? _ies
= 7 inch Windows 10 tablet | B

= Waterproof, dustproof
= Released 2Q2016

re W

Pl

I"JJ Jan. 2017 118



i Trial Map

Change plot number format at any time
without re-randomizing the triaI:

= Standard by rep/block

= Range by Row
= Sequential

Trial Settings

'Plot' numbering:

Jan. 2017

Layout

Standard by rep (101,102, etc)  w

Standard by rep (101,102, etc.

Standard by block (101,102, etc )
Range by Row
Sequential (1,2, 3, etc)

301

203

404 405

S

305

104
[

406

I

i)

207

I

108
1

1

—

1
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i Trial Map

= Dynamically auto-resize map and zoom level
so entire trial always fits into trial map dialog

= New movement arrow choices:
= Serpentine within replicates

= Reversed serpentine = \  TrialMap
W|th|n I‘ep|lcateS ® u @ 100% - @ [ [¥] Always size to fit
= Within replicates EE EriN EREN EREY EE EREN E AN
- Reversed Wlthln \Dnmwnz al":::menm rrrrr Treatment Description | Commen t | Quality
replicates ) v
Jan. 2017 () Harvest order



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
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i GDM and HarvestMaster

ARM Connect to
HarvestMaster |
Mirus Software:

= 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
‘ DSHtalls at GDM and HarvestMaster booths in exhibit hall

[y ) HarvestMaster

"

23



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

= Choose field or trialisi from Study List

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

Jan. 2017

s Wizard |

nterface for s

O Pull field or trial from HarvestMaster Mirus
software

implicity

({' HarvestMaster

1 HarvestMaster

Help l

Field Map

Location

Crop Code

Study ID

Shipman, IL 62012

TRZAW

AUDPC 2

125



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 |||




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 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
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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 [[] TRZAW 132




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 becomes obsolete and unsupported after
December 31, 2016
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i GDMdef Study Definitions

= Trial Year field in Header
» Is auto-filled with current year
= Is validated to help avoid invalid entries

= Changed Appl. Start Time and Moisture
Time fields to time format, not free text

= Renamed 'Density' to 'Specific Gravity' in
treatments editor
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i GDMdef Study Definitions

s New GPS Precision field in General Trial
tab of Site Description

= 'CFU/g' displays in the Rate Unit list
= More rate units in Other Rate Unit list

Jan. 2017 135



i GDMdef Study Definitions

'LWA Formula' Crop Stage at Appl field shows
values for Leaf Wall Area calculations *

A B C
Application Date: 02/04/2014 12/04/2014 23/04/2014
Crop T Code. BECH Scale: MAEBSD| BPOM MAEBSLD BPOM MABSD| BPOM

Treated Canopy Height. Unit: | 2 m w207 m M 2.2 m ™1
Leaf Wall Area, Unit: 12803 | m2ha 13548 | mZ2hs 147194 | mZhs
LWA Formula: 10000/3 17272 GDDDDISJ*EJ*E :)1 1000073172272

=1 ha/ 3.1 m row width * 2.1 m treated height * 2 row sides

* Leaf Wall Area is used in EU for all crop protection product applications
to 3-D crops such as orchards and vines - see EPPO Guideline 1/239
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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
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Summary Across Trials

= Graph helps identify "location" (trial)
groups when evidence of location effect
(treatment X trial interaction) is detected

. ARM ST Options

= Option to rotate the cluster .. e suoven 5
analysis dendogram, Sk o e
useful when analyzing ] TesmertsFacorLovel

[ | Trals

many trials S T

] Horizontal Trial Cluster

= 'Print ST Summary' dialog displays faster

Jan. 2017
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Summary Across Trials

Treatment Stability and Trial Clusters for Grand Mean 11

[Legend a|

PN | = || 4=

Trials Means “
ST-Examd 1042

ST-Exam3 105

ST-Exam1 1062

ST-BExamb 1099

ST-BExamé 1111

ST-Exam2 1133

[ YU Y S

Treatments
Super Stomp 1.5 L'ha
Stamper 4 L'ha CR0220 0.5 L'ha
Sure Kill 2 Uha CBO220 1 Liha
Untreated

H
o
3
4
o .3
o
22 :
i=] % =
E= o+ .
E b:E _‘_‘_,-—'-"'-'-’-—_‘:-
E L=
= | e
SF—MW-— = — = —=— M m— e e e — e — - — - — - —_——— - — - — - — = = — = — * —
106 08 10 12
43 5 ] 2
LH L |
Trial Mean
Graph Type
() Treatments (Factor Levels)
) Trials Options... ] [ Previous Column ] [ Print ]
i@ Treatments x Trial [ Meat Column ] [ Clipboard ] [ Save As... ] [ Help

“Jan. 2017
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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



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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Residuals Graphs (Coming soon)

= On assessment editor LM@g«;x“;wg’ -

Descriptive Statistics Refresh

= Shows unexplained variability  ..2o2 2

‘cv oao

after removing treatment and xz :

P(Friedman's X2): 1 0

replicate effects from analysis . ==

Treatment Prob(F): | 1.0000

= Can indicate when using ... . o
a data correction trans- - *®¥ |
formation may help meet
AQV assumptions |

Jan. 2017
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Residuals Graphs (Coming soon)

Jan. 2017

Residuals

JIStandardized residuals|

-10

1.0 20

0.0

Residuals vs Fitted

Fitted values

Scale-Location

L2030

Fitted values

Standardized residuals

Standardized residuals

Normal Q-Q
30
| :
o —
NI IS
bl 10253 T T T T T
-3 -2 -1 0 1 2 3
Theoretical Quantiles
Residuals vs Leverage
N —e
o —
i
TS| B Cook's dig{ggce
: T T T T T T T
0.00 0.10 0.20 0.30
Leverage
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‘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 2016/2015 via electronic download
by ARM Check for Updates program
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