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“"New Protocol” Option Sets

= 'Save Set" button to create appropriate defaults

for different trial types T s
« Select set in | o co s |

New Protocol | e

dialog or N

General tab S

of Protocol

Settings T -
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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

s Cost-effective utilization of the available
experimental area
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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,)
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* Power and Efficiency Planner

i5 Protocol Settings

| General | Desian | Treatmert | Application | Layout |

| Randomized Complete Block (RCB) - | FPowerand Hfficiency
] i R - 10.0 [+ Reps |4 [2]Power [80 [2]aSL 5% v |% Mean D 10.0 |+
e Treatments fields to Lock at [ [
A | H5 [ [Donotmeme - CV | Reps =| Power asL % Mean Diff | Error DF | 'Plot EUs
B: | o | . | | Do not merge ~ | 383 3 2 15
C: | Ij |:| |—D|:| ot merge "| 453 4 12 20
The Treatment editor Type column field) uses — 53 5 16 i
the factor description entered above as the |L| 5.3 6 20 30
default entry. G 7 a0 5, 0 24 a5
6.9 8 28 40
2 11 40 55
10 17 &4 85
12 24 92 120
14 32 124 160
| I I I I I I I
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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)
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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 “rea
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

December 2014 7

|II



i Power and Efficiency Planner

Power and Hficiency

CV 100 = Reps [4 ={Power 80 = I:I!SL|5=J:'=. ~r|?';l'n'1naan Ciff |10.0 =
Lock at J 7 v

= 'Lock at" to keep 3-4 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 protocal,
conveying protocol expectations
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Power and Efficiency Planner

= Compare effect of significance level on
minimum replicates for a CV

Power and Efficiency

CV 10.0 = Reps 4 = Power 80 :HiDSL|5‘L v)":-l"-"lean Diff 10.0 =

lockat [ ]
cy Reps Power and Hficiency
437 7 CV [10.0 = Reps (4 = Power |30 :ﬂ‘ OSL [10% v)‘}; Mean Diff 10.0 =
505 4 Lock at D |:|
EEE; 2 C\V Reps Powser OSL % Mean Diff
- 453
7.4 g =

3
4
: E\ 5.3 5
8 1 E -
10 15\\m\s
12 23 - -
14 31 \ 2

10 13
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i Power and Efficiency Planner

= Consider impact of Replicates on
precision to detect treatment differences

Power and Efficiency

cvI50 |=|Reps |4 |=|Power 80 2] asL 3';.Mean D50

Lock at [ F
CV Reps - Power asL % Mean Diff | Brror OF | "Plot’ ELls
/ 3 13 3 15
/ 4 10.8 12 20
Click on column 2 9.4 16 25
. E 3 ] 2h 20 30
h in r
eading to sort 5 . i} ) = 2 =
9 b 7 22 45
12 5 44 50
17 5 54 g5
26 4 100 130
45 3 176 725
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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
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-

ol Trial Map

B i

|Q er|e s -@ [

—a

10 (41134124413 414
14 24116 (20

[Properties 7 x|
Color by
) Replicate
@ Treatment
(7)) Current Treatment

[ Auto-=select for move

@ Treatment
306 310 312 KR! 15 () "Plot’ Experimental Unit
11 19 14 [Rh i) Replicate
212 |8 14 16217 3 9% 262 404 128
g9 3 s 120 2 75 ZEE 181 128
3 85 246 468 138
2 82 200 468 117
2 69 20 383 106
IR 102 (103 104 [105 106 LK 109 112 114 116 2 67 133 | 4 @
o B3 4 |5 |8 g 12 14 16 2 63 182 276 102
2 8 256 131 117
2 647 232 255 117
2 59 192 276 104
2 66 218 255 106
2 51 223 255 125
— -
|Option5||‘u'|ovemer|t PuTcwslTreatmerrt Desmmicnlmmmeﬂ@ a Z? ;ZE 2;'23 15255
Suggested block size (—optmum): | 3 [ Fandomizs Al Repicates | 2 w7 23 278 @ .
Block Size g | & | 12 “ — Replicate 1is defined as 2 .5 240 e 13
Rep\Width | 505 675 1015 2035 | | | nonandarized. & s bes 2 57 250 276 110
_— statistical practice to
F‘{ED Leng'th 103 i 51 25 randomize all rE:p|iC:EItES. 2 60.6 19.2 213 102 Re-MNumber "Plots
Surface/Area | 0.058 0056 0.059 0.090 2 63 242 276 125 ——
Trial Width | 505 675 1015 2035 2 79 274 255 128
Trial Length | 415 311 207 103 2 69 270 143 121
Unused Plot | 0 0 1 0 2 ™ 260 149 110 Hep
. 400 3 b 277 283 138
o .
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Arrange Replicates as Squares
not Strips

“Optimum” is smallest surface-to-area ratio

| Options | Movement Amows | Treatment Description | Comment | Guality |

Suggested block size "=optimum):

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

Suggested block size ("=optimum): Apply
Boksze | 6 | & | 2 QEWD oo Boksze | 6 | & BEH 2 [ oneshee
Rep'width | 505 &75 1015 2035 | Rep'width | 505 &75 1015 2035
Rep Length 103 IEi A1 25 Rep Length 103 IEi A1 25
Surfacelfrea | 0.055 0.056 0055 0.050 Surfacelfrea | 0.055 0.056 0059 0.050
Trial Wwidth | 505 675 1015 2035 Trial Wwidth | 505 675 1015 2035
Trial Length | 415 an 200 103 Trial Length | 415 n 209 103

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

Suggested block size ("=optimum):

| Options | Maovement Amows | Treatment Description | Comment | Quality |

Spply Suggested block size ("=optimum): Apply
Replicate shape Replicate shape
BlockSize | 6 | AR 2 | 2¢ i g BlockSize BB & | 12 | i g
Rep width B0B| 675 |15 2035 Rep \width B0 B7H 1015 2035
Fep Length 103 77 51 25 Rep Length 103 77 51 25
Surfacelfrea | 0.059 00656 J0.05% 0050 Surface/frea | 0.055 0086 0053 0050
Trial Width | B0OB] €75 [1015 2035 Trial Wwhdth | 505 6&75 1015 2035
Trial Length | 415 311 ) 207 103 Trial Length | 415 311 200 103
December 2014
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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
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Example from Federer, “"Experimental Design” 1955
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Uses “Average Distance of
i Treatment” Comparison (ATDC)

= 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.
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‘L Distances, Treatments 1-2

= Average distance = 3 plots = 24 feet

for 8 fOOt 4e Te be 3e Se
wide plots
7d 3d 4d 6d E 5d

Tc 5¢ 4c bc ‘ 2c ! 3c ! lc \
3b 6b b 5b 4b
Ta 6a 3a 4a ! la \ 5a
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‘L 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

December 2014
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‘L 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 ) Treatment

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

207 | el £0° (204 |05 nmm S, Curert Treatmen
2 L & 6 ! 246 556 17 Auto-select for move
301 | [302 |[303 |[304 |[305 @ 98 | 566 | 119 | 55 @ Treatment

! 3 4 6 2 3 211 118 17 955 ) "Plot’ Expermental Unit
202 203 | P04 |05 ; 2.7 5'53 znﬁ 3"4 ) Replicate

1 7 3 4 6 f : :

101 | [102 [[103 | RloEM [105 @ 173 33 | na| &

2 A 7 1 6 T 3 238 4.3 187 29
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Balanced Treatment
‘L 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 B
FRET
TR

7

December 2014

19



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 Quality

Sugagested block size (“=optimum): [ Randomize Al HEDEETHJ

. - 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.

Cirforalfire=s | MNRG  MNORE*  NMARG MG
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i Post-hoc Power Analysis

ADV Means Table Report Options

= Optional descriptive statistiC || ;... s
on AOV Means Table report | (@ resthoc poner anaisis)

= 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

December 2014 21



i Post-hoc Power Analysis

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

= Current AQOV Trt P(F) B> A
is 0.2979, so use me o
0.30+ significance 3] 81672
level to separate 5] 95332

LSD P=.03% {% mean diff) 21.8081(25%

treatment means Standard Deviaton 10978

= Need 8+ replicates to iiamsm seseas ova =50 ==
. . L t M Diff % di 16.333 (18%)
reject null hypothesis feamente — —1541
Treatment Prob(F) 0.2979

at 0.05 significance
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Factorial AOV Report Options

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

Factoral AOV Table Report Options

Report Options | General Summary | Report Previewl

Mean comparison test AOV tables to print
Test: | Tukey's HSD v| @ Complete
Significance or alpha level: 0% - © Pooled emor

i) Beth
Onby when significart A0V treatment P{F) .
Symbel indicating no significant difference between Analysis method
tregtment means:

() Tradtional A0V

Adjusted treatment mean \

IUse adjusted mean as primary mean @ Least square estimation

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

Coefficient of Vanation _‘/

December 2014
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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

December 2014

Rating Diate
Rating Type
Rating Linit

Trt-Eval Interyal

Apr-22-2014
CONTRO

U

7 DA-A

Ma. Mame

Trt Treatment

Rate
Rate Unit

_1

1 Accord

TABLE OF A (Herbicide) MEANS

23.5D

2 Brominal PLLIS

72.0a

e e

ey

L5SD P=.05 0.76
Standard Deviation 076
ey 1.29)
TABLE OF B (Rate) MEAMS

1 Rate 1 1 LB AlA 45.0 b

Z Rate 2 1.5 L8 AlIA 1.8 a

3 Rate 3 218 AlA 70.0a
[SD P=.05 12,73
Standard Deviation 15.05
-] 25,
TABLE OF A (Herbicide) B (Fate)

1 Accord 26.9a

1 Rate 1 1 LB AlIA

Eo B o Ty iy [ . O = I

3 Cannon FR.E8a

LSD P=.05 22.07

Standard Deviation

15.05
25.54]




‘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
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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
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* Study Rules

= Examples of new study rules:

Editor Field  Condition
Header Trial Number field to prevent adits
Assessment Data Header Crop & Pest in Site Description Always
Assessment Data Image Attachments Ahways
Treatments
' Image Altachments One or mare Plots )
Descnpbion Tnal Establishment Guidelines - Responsible if not in my company
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‘L Map Trials from Study List 1of3

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

clipboard

December 2014

! Study List

Select study to open

[ Parent Protocol 8 St
B8
|
Selected | Study ID ~ |Selected Study
1 G-Al7_lns1 3-All7_Ins1.dat8 Study ID  G-Al7_Fung
L] G-Seed7_1 -Seed7_1.dat Tde An assessment
m
[ SelectAl |[ Qe
] Include archived studies (#4) [ Cioboard [v] [ OK |

o2 - ;2 8




‘L Map Trials from Study List 23

= ARM opens batchgeo.com website

= Right-click in batchgeo.com location

grid, and then paste
ﬂ;mp-bthg 2+ ¢ ]9 Creste s map | BatchGeo
;J batchgeo make maps fealures pro pricing mobile support blog

Copy and then paste your location data below:

g

click to copy/paste
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Map Trials from Study List 30f3

= Select “Map Now” button
' 'Uiﬁigiu%f:'%g"e Germany )\:""6'”' o \
k4\14 /A

N(}“ Slovakia / >

Pra Krak =
gue Qh(\ raoow
Luxembourg - L
N Czech Republic
Paris
o)
@ VlennaO B\fatislava\/m v\’\/’_/“b’/\‘v\\_»
N antes Zurich "\,,"“\—/M Austria j‘{ OBudapest Moldova
France e

Cluj-N
wrtzerlandL\" (\@umaw uj-Napoca Chlsnn?uo 1
-
LYC?"' Genevains Slovema 51\,\

¢ Milan Romania A
Turin. ©
o) Croatla
Bosma and Bucrgrest
Herzegovma
10 %Se Monaco I t i \ Serbia G’\J\
Ny o) a y 7

December 2014 30

&



i Study List Filter Form

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

matching column
= Right-click menu

= Automatically save
Study List filters the
client has applied

December 2014

|2 Header

Study 1D B Parent Protocol

Title | “example™

Whole Field
|2 Ste Description - Start of Field
Location Empty (Blank) Fields
Keywords

Everything Except

GLF Contains

GEP Clear Filter For This Field
Froject D Filter For ...
Cther Study Director

Remowve Filter

|i Site Description - Goreraney
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Study List Filter Form

|2 Header
Study 1D g Parent Protocol
1 1 Title | “example™
= Right-click menu :
EseDesciionsd (oo -
Location Empty (Blank) Fields
E L Everything Except L
GLP | :
|2 Header | @ Al @ Thals ) Protocaols T Contains ;
Wh & modified? Clear Filter For This Field L
Study 1D B Parent Protocol B wWas L modmed - )
[D " b T]Ed D Filter For ... |
Title ‘""'*-...___ on't remember -
[.. - — '-\.h\\- Filter (Title) Remowve Filter -
a Site Description - General(1) ] ption - Lrsreramey
_ E ) Whole Field
Location = ") Start of field
Keywords 1 Empty (Blank) Fields
GLP B Investigator | ) Eventhing Except
GEP Study Direct T @ Contains
B Sudy or B 1 Clear Fitter for this Field
Project ID S| Filter For ...
Cther Study Director B Organizati From
|2 Site Description - General(2) T
Techrnic Active Fitter (19):
risiEn B Active Studies
Cther Investigator B Study Type is Trial’
Teiml | mmminm i . ] Title contains ‘example
December 2014
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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

g5 Study List
Select study to open
[Selected Study n

Selected | Study D Last Assessment | Last Changed f Last Opened -

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

[ G-All Exampled Jun 30,07 Mow.13.12 Apr.04.14 05:08 PM

[ G-All7_Fung Aug. 07.08 Oct 2708 Apr.03.14 0213 PM

] ALIDPCT Aug.03.02 Feb.01.11 Apr03.14 12:13 PM
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i New Study List Fields

= Treatment Type (TTT)

= [reatment 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)

December 2014

Trial Region (~R)

Reliability (TQ)

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

December 2014

- simple and intuitive

a5 Print Reports

Available Reports

T e .

- Signs
[+~ Site Description
- Spray/Seeding Plan
- Status Report
=] Summary
Assessment Data Summary
ADY Means Table
- Factorial AOV Table
Cormelations
. Dose-Response Analysis
‘... Standardized Summarny
- Tour Report
- Treatment LST Comment
- Trial Audit Trail
- Trial Commerts
- Trial Map

Report Set

'ﬂHEDDﬂ Options | Report Preview

List product amount totals ...
List other settings

Treatments

[7] List validation comments

Multifactor View

(71 Factors and levels

(71 Treatmerts

Q Both

List ingredients for pre-mixes...

| Fields To Prirt... |

@ From entered fields in the orginal protocol

™) From first occumence of each factor and level in trial




i Separate Option Reset Buttons

Separate “"Reset” buttons for ARM Options and

Report Options:

= Tools — Options: Reset program
options to default settings without
affecting your report changes

a! ARM Options

C=_)

_—

= Reset report options to default settings

without changing other [ = prntsepors

Available Reports

ARM program options | ..

December 2014
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Add - | [ 52 Ao




i Report Preview

= Report Preview tab stays open
= One-click preview of reports
= Z0Oom in/out
= Adjust logo size

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

Gylling

i s e, wrkh e el R e e TIND -
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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 [ 4 ]

[ Add = ] 3 ADV Means Table T— "
[ T ] Previous sets_

‘Menge factor’ protocol treatments
AQY of selected treatments
Application Cverview
Brief ACQY repart
Container Export Labels
[ Clear Set ] Container Multi-Row &2

-

] Corfidential Logo [ Global Report Settings... l [ Save Set... 38
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Report Sets

» Last selected set highlighted by default

Report Set - Trial Summany
Awailable set [« |
[ Add -> ] > ADV Means Table ru;ala = 5EE "
) L SUMMary repa -
[ a— ] Site Description - Custom Farm My tour report
Protocol Defaults

Protocaol Summany i
Test Assessment Data Summary | |
Trial Defaults
Trial overview

| ClearSet | Trial Summary [

[ Save Set... ]

[] Confidential [ Logo [ Global Report Settings... ]

= 'Previous sets” shows the report history
, ——

a5 Select a report set to load

Report Set Date + | Reports

Trial Summary | 452014 6:43 AM A0V Means Table, Site Description
4/52014 6:35 AM ADY Means Table
4/4/2014 2:32 FM Trial Treatments
4732014 3.15 PM ADY Means Table

| OK || Cancel || Hek
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= Customize
arrangement

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

December 2014

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

Tl 000 G- AT e

Frofomi 10: G- AI7_H e i ESTIgAT - Your Mame

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

Losthon: SERMANTY  Trial Year:

-

i | 1]

(ptions on this tab apply for all reports.

3

OK || Cance ||  Hep |

40




Help for AOV Means Table

Interactive AOV Means Table Report
How does this work?
]
FAug-1-2014 {Interactive A0V) . AR 2015.0 A0V 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
“ 1 Trial ID: Interactive A0 Location: Gembloux Trial Year:
eW n e ra C Ive Protocol 1D: Interactive Investigator: Your Name ;’}
Project ID: Study Director: B.E. Cearch
Sponsor Contact:
Pest Type D Disease| D Disease| D Disease| D Disease
Pest Code SEPTTR SEPTTR ZZXXEE ZZXNEE
Crop Code TRZAW TRZAW TRZAW TRZAW TRZAW TRZAW
Crop Name Winter wheat| Winter wheat| Winter wheat | Winter wheat] Winter wheat| Winter wheat
144 - Part Rated LEAF2 P LEAFZ P LEAF2Z P| LEAGRE P LEADIS - GRAIN C
r I Rating Date May-2-2008] Jul-2-2008 Jul-2-2008| Jul-15-2008| Aug-7-2008| Aug-7-2008
Rating Type PESSEV PESSEY PESSEY AREA AREA YIELD
Rating Unit % % LLUMCK BEAREA AREA KG
MNumber of Subsamples | 1 1 1 1 1
- ARM Action Codes TAB[Z] AL ET1
Mumber of Decimals 1 2 2 2 2 2
SNOWS WnIC e e
Mo, Name Rate Unit 1 2 3 - 5 &
. 1 Untreated Check 11.7 - 1551 a 0.00c 2Mb 3288 755 b
2TUB 0.5 lha 11.6 - 1.74 b 88.74 ab 2158 a 453 be 820 a
Op IonS Con rO 1TuB ‘}' 1 lha 122 . 083b 9562 a 2898 a 393¢c 816a
4 TILT 250 0.5 lha 12.1 - 235b 85.11 ab 2782a B59a 520 a
- 5 MICO BD 1.5 lha 12.5 - 388D T4.08 b 1146 a 313b G.16a
FUNGOL 1.25 lha
Va rI O u S a r S O LSD (P=105) 146 3148 12.747 04358 0230 0360
Standard Deviation 095 2042 8273 02824 0.509 0.233
CV T.86 420 12.04 239 9.19 29
Bartlett's X2 856 10,194 e B.BET 422 2318
P(Bartiett's X2) 0.073 0.037* 0073 0.153 0.239 0.678
Skewness 2 06E1* 1.7361* -1.3261* -0.7822 12312 01737
Kurtosis 5.3045* 23213 0.1148 -0.6432 03584 -0.5835
Replicate F 0.945 4361 2117 0673 0842 22649
Replicate Prob(F) 0.4494 0.0270 0.1515 05549 05083 0.0001
Treatment F 0.695 35181 89772 8017 67.461 5873
Treatment Prob{F) 0.6094 0.0001 0.0001 00022 00001 0.0074
Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls)
F;Mean descriplions aFfE repodrtedlinl.gjan SFPBTE:[J data unimﬁi Ia:nl.‘.l are n?t de-ransformed. =
ean compansons performed only when ACQY Treatment P{F) iz significant at mean comparison OSL.
Decem ber 20 14 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

December 2014

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

meQSI IB IREE userto specify which treatment numbers to include when printing one or maore reports. From the Print
Project |0 Reports dialog, select the Global Report Settings button in the Report set section to display this dialog.
- ]
a5 Global Report Settings E
Pest Type
Pest Code
Crop Code Global - General | Global - Page Heading | Global - Borders
C M
P;?_tpﬂa;ig&e Treatments
Rating Date (@ Print all () Print selected
Rating Type
Rating Linit Identify when selected treatments are summarized
Mumber of Subsd
H#ﬁ Agfo;.%od 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."W basis (requires density)
1 Untreated Ci = I =
2 TUB
3TUB

Alternatively, there are a couple of ARM Action Codes available to exclude a particular treatment fram

: EI';:T;:‘; analysis, while still reporting the treatment mean on the ADV Means Table report.
" FUNGOL +« The code ES will remaove the untreated check treatment, as specified in the Untreated treatments
LSD (P=.05) setting on the Treatment tab of the Settings dialog, from the analysis.
Standard Deviati
cV ) « The code ETn will remove treatment n from the analysis, while still reporting the treatment mean
sl on the report
P{Bartlett's X2) )
Skewness
Kurtosis See Also
Replicate F » See Global Report Settings - General Tab for more information about the General Global report
Replicate Prob(F .
Treatment F seftings.

Treatment Prob(j . ) ) ) _— ]
« See Selecting Treatments for information about selecting treatments when printing a reportin

Means followed ARM.

f.;g“;nﬁggﬁﬁggﬂggﬁ + See ARM Action Codes for information about the non-analyzable data action codes.

Mizssing data estir




Assessment Data
“Column Properties

December 2014

New editor panel

Presents analysis of the
current data column

Fix violations of AQOV

assumptions

Find statistical outliers

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

|Properties 1

Azsessment View Hidden Fields [ 4 |
’ View Options... l [7] Pest Scientfic N .
[] BBCH Scale

| lgnore Match [ Crop Scientiic N

[] Crop Variety
[ Refresh ] [ Description b

10 P(Friedman's X2): | 0.078
2 Skewness: | 1.8459
et Kurtosis: | 26407

Replicate F: | 0.625
15DAB ~ | Replicate Prob(F): | 0.6123

5 « |Column 5 Properties q
D [ Disease [ Previous ][ Nesd ]
SEFTTR Column 1D: |5
Speckled leaf bl Column Flags: |Original
GLYMA Min/Max entry: |0 100

Low./High value: | 0.00 15.00

Soybean =| Descriptive Statistics Befech
LEAF3 = P

LSD P=.05: | 2558
18-Jun-2014 Standard Deviation: | 1,686
PESSEV CV: [54.387
z Grand Mean: | 3.1
PiBartlett's X2): | 0.004

Treatment F: [ 11.778

5 * [ reatment Prob(F): |0.0004
0.80 =
Does not mest assumptions of
0.00 Q ADV: data has heterogeneity of
2.00 varance/skewness/kurtosis
1.00
000
100 (_:'LI‘HIEFS
0.00 ) Bom-Whisker
. = > +/- 2 standard deviations from
0.00 = grand mean
3.00 @ > +/- 3 standard deviations from
500 grand mean
770 [7] Skip damaged assessments
£ 00 [7] Based on subsample values




Assessment Data
i “Column Properties”

'Column 5 Properties |

J [ Nex

= Column navigation | [ Freves

= Min, Max, Range Min/Max entry

formula description

Column ID:
= Column description | Colum Fags:

Low/High value:

= | ransformation Foanuda AL

5

Original, Changed,
ARM action code
changed

10 100

0.00 15.00
LOG([5}+ 1)

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

December 2014
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Assessment Data

LSD P=.05: | 2.558

i “Column PropertieS" StandardDeviat:g:f: 1.686

- | b4 387
Grand Mean: | 3.1
. . . . .Eartlettl's KE 155
= Descriptive statistics T
from full AOV of data e T8
] . . I'Furtn:usisE 2.6407
O Dlsplays VIOIa;tIOnS Of Heplin::teepllljcrzthil-_}lrg g?;-
AQV assumptions Trosimert oo, 106004
= “Fix” prompts if can © A5 ety
resolve violations T )
FAFLM—SPECL&L COMNFIRMATION 2

December 2014

! -"

Apply automatic data correction transfermation 'Login+1)' to data
column 5 to correct 7

Yes | | MNo | | Help |
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Assessment Data

i “Column Properties”

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

Does not meet assumption | Assessment Map
\ n”n
Find Next” = S e L
' Dlspla'_.rcurrent
10,00 Fix: treshment

IOCateS eaCh 8.00 HLTE Assessment (Plot 205, Col 5)

B.50 Boo-Whisker Comment:
» +/- 2 standard deviations from

statistical 0 L2

8.00 & = +/- 3 standard deviations from
- 700 = grand mean
outlier '
12.00 | Skip damaged assessments
1500 Based on subsample values GPS:

- \ Da mag ed " % Find Next Damaged

December 2014

drop from outlier test and AOV
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i New Assessment Sorts

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

= Click heading once ®

for ascending sort,
click again for
descending sort

December 2014

7
7
7
7
7

BETEETRIE S K N

T RN ENENENES

R - T T S -

Flof It
405
404
403
402
407
305
J04

3

10.00
0.00
3.00
0.00
0.00
3.00
0.00

47



New Assessment Sorts

':# zz::: ESZZZ?;?fZ;.. e )
= New sorts are K
also on right-click menu .
= Provides full list of sort orders
from available ‘Plot’ experimental W:ﬂ;w )

unit descriptors

December 2014 48



Copy 'Plot’ Assessment Unit

i Description ST
Copy 'Plot’ description columns.

@4’ 7 |7 |2 |2 |7

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

: : 1 (1 |1 |4 |104 |2

in assessment editor |, . %

= Copies entire plot A EA LA LU

description, including column headings

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

December 2014 )

1

2 102

3 103

4 104
] 5 105
1 201
2

k
1
1
1
1
1
2
2 202

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




Convert Yield using Harvested
Plot Length/Width per Plot 52014

Assessment Data - Line 15

Column Number 11 12 13 Calculated) | 14 (Calculated) 15
Part Rated PLOT @€ [ GRAIN C [GRAN C [GRAN C [GRAN [fC o
Rating Type /LENGTH = YIELD MOICON YIELD YIELD
Rating Uit m —KG % T-MET LUNCK
[ - —
[ ss [awlalcalpar 74| & vea oo W DR RN
[&)7 | 7| 7| 7| 1| 3 9.00 - —
BEEEEZE| oo | TYieldunts Moisture adjustment —
7 7l 7l 3| 702 | 9,00 Current: [ﬁog’ams v] MHtu#mﬁmmi: 15.0
7 | 1] 1| 4] e 4 900] | Desied: [ Tonnes/Ha g | | [[{ereae mosten ek 2t harvast
7 7| 1] 5] w5 & 900 |  For Bu/tc only: © Use wholetral average percent = |
7 20 2 1 207 I Test weight (pounds/bushel): : i@ Use percent in data column number IE
1 | 2|2 2] 22| § o <]
7 | 2| 2| 3| 23 4 Harvested plot size
7| 2|2 4 2| A4 Width: 1.1 e
1 | 2| 2| 5] 5] A o
7 2l 3l 71 2p7 | | Use width in data column number |1
1| 3| 3 2| w2 4 soll _ . |5 |
7| 3 3 3 33 1 9.00
7 3| 3| 4| 304 I 9.00 lse length in data column number iE =
7| 3| 3 5 a5 4 9.00 _
1 | 4| 4] 1] 1] gonf \Unt: [’"Etem M
7 4 4| 2| 2 1 Convert data column number: = :



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

December 2014

5 Trial Settings
| General I Diesign ITreat ent | Application | Lr:r{,'out|
Application volum 200 |Uha v| 1
Mex size
Treatment 1
Replicatio 4
Plot” EL =i 25m2
Application wol 200 L'ha
Mex size unit liters - 2
Minimum 2 liters izl'é 2[':':'[:- L.=1E|| 1|m ;4 reps; 25 m2 ‘Plat’
Overage: 150 [mL_~]| 3
Calculated mi 2 15 liters
lUser-defined 1 it
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Insert or Delete Multiple
i Repeating Sections at Once

New option on Site/Protocol Description

Site Description

Properties panel o s [ tpim [ seminet: | Possie 5

Application Description [ View Options.. ]

1 . DEﬁ nNne Num be P | insert Applcation with Shift+F7, Delete cument App | Hidden Fields (44

Appl. Code in Treatments links with Application Ct

to add or delete|[ A ml
2.Select ‘Insert’ =+
OI‘ ‘DGlEtG' \wind Direction: . : Repeating Section
button Do Prsence (3 — . ;
o ome Delete % |1

December 2014 52




i Assist Migration to a New PC

= Create migration package of original PC

(in ARM 9.2014.2+)
containing:

= ARM studies

= Personal lists

Utilities | Window  Graph  Add-Ins  Help

Historical Tools
Install License...

Rebuild Study List

Migrate Studies and Settings to New Computer...

s smemimm 1 mleoadme

= ARM and report options, report sets

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

December 2014
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Migration Wizard

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

s Select items to O
include in the
package

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

|| Camcel || <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®.

December 2014 . Hep || Camesl || <Back Next > 54




i Import Migration in ARM 2015

On the new PC with ARM 2015, either:
= Use migration package when installing ARM
= Use Utilities menu "Load Migration Package”

L-:uad Migration Package

Select which migration components to load.
Settings folder options

Personalization of study definition files
Study data files

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

OK || Cancel || Hep
December 2014 X, 4 55




‘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

December 2014

Protocol Description

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

Mumber
Trial 1D Responsible | of Tnals | Sit
G-AlI7 _Ins1-3 | SPAIN il 3

G-All7_Ins4-5 | ITALY 2 r

Total Trials: Trial Cost: I:I

Conduct Under GLP:

Conduct Under GEP: Cfficialy Recognize

Mo, Guideline

1. |PP 1A 35[3]|: Phytotowicity 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 Protocol Descriptic

Show Validation List...

Accept All Changes

2 |PP1A E-El:?:-]m Design and analysis of effi

Objectives:

Create this Trial

X

Show Tooltip
56



i Summary Across Trials 2015

= ST Report option to print Mean Level CV

December 2014

Identify on ST Report the error term
used for mean comparison tests when
either Trial or Treatment is random, as

defined on ST %" ~
Summary Opt|0ns Method: IFI.::I'u'an::ed ST48

dlalog Foeed effect: @ Tral
1 Treatment
) Bath
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i Summary Across Trials 2015

= Graph helps identify “location” (trial)
groups when a significant location
effect (treatment x trial interaction) is
detected
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‘L ST 2015

= Dendogram

s [reatment *
Trial graph

CHEA

- E— — pa— - [ F— [ o P —a [ [— .

December 2014 | | " Trial Average



i Summary

New ARM 2015 tools can help improve
trial quality and efficiency:

= Plan appropriate number of replicates
= Improve quality of randomizations

= Analyze results to improve planning of
follow-up experiments

December 2014
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i Summary

= ARM 2015 release 4t quarter 2014
= Upgrade from ARM 9/8 for reduced cost

= See www.gdmdata.com for the newest
information on ARM 2015

December 2014
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http://www.gdmdata.com/

