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Introduction

Kyle Kepner

Position: Chief Operating Officer

Experience:

o 2 Years South Dakota State University Crop Performance
Testing

> 9 Years Assistant Corn Breeder, AgReliant Genetics
o 6 Years Product Manager Wensman Seed Company
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Gylling Data Management, Inc.

Founded in 1982, Steve Gylling created the first version of
what became the ARM software for managing agricultural

research trials.

GDM Evolution

Herbicide Research Manager was first
DOS to WlndOWS, and programmed on Radio Shack Model Il 48 K

from Herbicide Research Manager, Pesticide Research Manager, to ARIM.
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Clients using GDM Software

> 200 university and government organizations

The world's top 12 global agro-chemical companies: syngenta, Bayer, BASF, Dow,
Monsanto, DuPont, Adama, Nufarm, FMC, Sumitomo, UPI/UPL,...

Additional manufacturers:
Chemtura, ISK Biosciences, Novozymes, Scotts, Sipcam, ...

> 100 Contract Research Organizations (CROs):
Eurofins, SGS, SynTech; Anadiag, Agrii, Biotek, Peracto, Staphvt, ...
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Mar 2017

ARM Facilitates to Better...

" Automate and guide for common tasks

=\/isualize data, trials, and fields

=Simplify recommended and typical tasks and actions
="Sophisticated" yet easy-to-use statistics

"Optimize quality and performance

=Remind to review, do, send, ...

sSupport more types of research & trials

7o
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Why use ARM Software?

ARM is the software solution to plan, create, manage, analyze and
report agricultural experiments

Power and B ? Assessment Map - Column 3 - SEPTTR Rating Type PESSEV
CV 0.0 &R 5 & Po 80 5| a5L 5% % Mean Diff 100 5 Q| . m Properties 7 T s = . -
- ens. wer abl 5§ v an & E @ 100% - @ |EA [ Aways szetofit | Culnrrthy x QQ U’ﬂ Q 10% - ® |5 [: a|Rating Unit % UNCK
Lock at || L W | ] O Repiicate ARM Action Codes TABU]
CV | Reps =| Power asL % Mean Diff | Error DF | ‘Plot EUs 5 gg*i:e;' e L 402 | 1403 | Trt Treatment Rate
14 4 3 3 rent Tresim SAI&R Tub1) [Tub.g No. Name Rate Unit 8
42 . . 10 [ s move . 303 305 1 Untreated Check 000¢c
498 3 5 12 glﬁ?&i"- e Tub.UTC Tilt 2 Tub 051/ha |88.74ab
56 7 & 14 e 203 §Z78l205 3 Tub 1lha |9562a
columns and rows within -
s ¢ 8 5% 10 ! e s M+F JLUISRjuTC 4 Tilt 250 0.5 Vha [85.11ab
B ? g 18 103 | o2 5 Mico 60 15ha |7409b
g 3 12 2z Tit | [Tub.4 Fungol 1.25 ’ha
‘u 18 1‘ 3 Options Movement Amows  Treatment Description  Comment  Qua 1 LSD P=05 . 12.749
'Ireatrn:;mi - Line %q e =0 T |Code | Descrption Reset ot v | Color Description  Options  Treatment Description  Ass|St@andard Deviation 8.275
B ) ) 1 Untreated Check eyt i € CcV 12.04
l;rte E;;;ry Eitry Name AcMcJemsiorn Gerrn Esﬁvgﬂ s;e;:g Rate Lt gt;zr BB b5 T 0sLme = R 0.50t0 0.95 3210365 |Grand Mean 68.711
i £ Tub1  Tub 1L/ha e T 0.95t0 1.4 365t0 4.1 Bartlett's X2 6.963
1 |1 CHOICES SP5061 3024 76600 | Seeds/ha 31000 Titt Titt 250 0.5 Lha [~ :z —_— DR P(Ba rtlett's )(2) 0.073
2 |2 JOHNSON FARMS 75000 5018 76600 | Seeds/ha | 31000 [ /Fu  Mico 60 1.5 Liha:Fungol 1.25 Lihe e ‘ ’ ) ’ ’ Skewness -1.3261*
3 |3 JOHNSONFARMS 71881 |5022 76600 | Seeds/ha | 31000 - B 23 4351300 Kurtosis 0.1148
4 |4 | STATE 4760 SSTAXRIB 13018 76600 | Seeds/ha | 31000 230t0 275 Relicate E 2117
5 |5 | STATE 4551 SSTAXRIB 13019 76500 |Seeds/ha | 31000 < > Reglicate Prob(F) 01514
6 6 | STATE 4560 VT5P RIB 13026 76600 |Seeds/ha | 31000 | Seeds/A N 1 Treatment F 89 729
7 |7 | STATE 4560 SSTAXRIB 13027 76600 |Seedssha | 31000 |Seeds/A N 1 Treatment Prob(F) 0.0001
8 |8 | STATE4760 VTSP RIB 13029 76600 |Seeds/ha | 31000 | Seeds/A N 1
9 |9 STATE 4770 VTSP RIB 13030 76600 | Seeds/ha | 31000 | Seeds/A N 1 Means followed by same letter or symbol do n
Mean comparisons performed only when AQV
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Why use ARM Software?

ARM provides: Resulting benefits include:
o Structure for consistent information o Improves efficiency

o Master Lists to standardize vocabulary ° |ncreases accuracy
o Tools for all phases of an experiment ° Promotes quality

Nﬂ'h"igﬂim Bar a [® Yield Conversion
E AH M Yield units Moisture adjustment
! Header EE Pest Code Master List (EPPO_CODES) E“"f:di. | ::i':ms : | v‘:‘;”; ‘r‘n’c‘:;’ul"iii;e:::m
S Treaimerts Ayt ——
i it 1ABAPG pt'c'ml:'c'm’ Abortiporus /gd.eppo intAaxon/ 1ABRPG Test weight {pounds/bushel (O Use percert in data column number |11 =
Site Description 1ABSIG | Absidia Absidia IE I'rl'tps.ffqd.epno.lnt;‘ta:conﬂAESIG
Assessment Data 1ACAWF | Acaulosporaceae Acaulosporaceas IE https://gd eppo int Aaxon/TACAWE
ﬁ Trial Map TACAWG | Acaulospora Acaulospora IE hitps://ad eppo jnt/taxon/1ACAWG :_3;:.5*3‘1 im2) ‘:T‘:;";;mim factor
Sehedule Tasks 1ACCMG | Acrocalymma Acrocalymma IE https://ad eppo int/taxonTACCMG ath: — ) _ .
1ACETF | Acetobacteraceae Acetobacteraceae IE https://gd .eppo.intAaxon/1TACETF [ Use width in data column number |1 - Ciaslivgoauc]
m Calendar 1ACETG | Acstobacter Acetobacter IE https://gd eppo.int taxon/1ACETG Length:
g Comments 1ACHLG Achlya Achlya IE https://gd .eppo.int taxon/ 1ACHLG [ Use length in data column number |1 =
@ Bttachments TACHNF | Achnanthaceae Achnanthaceae IE https://gd eppo int/taxon/TACHNE Unit: | meters o
@ Sﬂﬁlﬂgs il = A 8 A B A 8 D = Convert data column number: 13 5
z Stud}' Rules ctive Fiter B Remove Filter Display Persona Add to Personal Cancel Store in data column number: 14 2 Cancel
FiE-'ld Map LE}'DLI‘t Mumber of decimals accuracy: 1 = Help
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ARM Software Workflow

Tablet Data ih—l

I ] ] Collector —-
Trial Trial Trial ’ '
Location 1 Location 2 Locationn ) ]
| Single-Trial
l Reports
Data Store
—
Local ARM Trial Shared
drive Database drive

I

C’ Summary Across Trials (ST)

Multi-Trial
Analysis
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ARM Software Workflow

5 [No| Te | TrstmertNamo | (Fom fom | | B Obec] Ober,

[ v ! 1 |1 (CHK | Untreated Check
ARM Protocol:
. 44 FUNG | TROS0 2 O e U5 (e 125 gAhe
55 FUNG |MeoS) GL (B |15 |L g Aha
§ 5 FUNG |Funol 20 |G |SC |15 |Uha |20 |gAha
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Components of a study

i = Py T P ‘—”

Ll:; No| Type | Treatment Name “?Pg i,:c Rate e erc :‘;\:—H ’—

1 |1 |CHK |Untreated Check - - - - 4-' I n

- “Protocol:

: n:zscrOlzsc ::OELC‘ Uha m ;:xe ‘* 2 e
5 |5 |FUNG |Mico60 600 |G/ [EC (15 |Lha |00 |gAha [1

§ |5 [FUNG | Fungo 20 |61 [SC (125 [Lha |20 |gAhe Trlal 1

The PLAN for a research experiment The REALIZATION of the protocol plan
for a particular trial locations
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~ “Protocol "

Protocol Components:
o Variety list

o Planned assessments

o Study rules

[ ——

Trial Components:

— = 1> < |Information from protocol

o Variety randomization
o Assessment data

o Site Description
o Application
o Crop and Pest

o Location




Support for Typical Experimental Designs

Randomize and appropriately analyze
o Completely Random Design (CRD)

o Randomized Complete Block (RCB)
o> Augmented RCB and CRD

o Latin Square

o Lattice Designs (Incomplete Block)

Options Movement Amows Treatment Descrption  Comment

o Multi-Factor Designs Tt |Code | Descrption et | A
> RCB with Factorial Arrangement of Treatments CHK SR FAes 7000 e St
o Split-Plot JOHNSON FARMS 71881 76600 Seeds/ha
STATE 4760 SSTAX RIB 76600 Seeds/ha

o Strip-Block (Criss-Cross)




Spatially balanced randomization

For RCB designs, randomization is
optimized to uniformly disperse
treatments across the trial

Balances average distance
between all treatment pairs
across replicates

Protocol Settings

General Design  Treatment Application Layout

Randomised Complete Block (RCB) W

BExtended design settings
Spatially balance treatments for maximum 100 treatments and 20 replicates)

101 | ez (103 [ [104 | 105 | glusee (107
[ & 3 4 1 2

2NN ez 203 (204 | 205 | 206 | 207
1 3 G 7 2 4

2

301 [[302 |[|303 | 304 | EhEm (306 | Kl
7 9 4 (8] 2 K 1
4

02 |1403 [404 | 405 407
7 3 4 G 2

S 002 | 503 | EEa (505 207
2 4 I 1 6 2




Study Rules: Key Protocol Component

Study rules clearly identify

key information to record in each
trial created from the protocol

File Edit Format Toeols Table Utilities Window  Graph  Ad

DEBHEXEHguM- a8 &l

Site Description

=
E. General Trial IDbjectives;'Cﬂn{:Iusiﬂ'ﬁl Contacts | Crop De.scriptinnl Pest Deam
E—.
E,? City: | |j Country: Ij
State/Prov | |j
Pastal Code: | | Climate Jone: Ij
Latitude of LL Comer *: | =
Longitude of LL Caomer ™ | |j |_|j
|Study Rules
Rule |Rule ID Editor Field
3 Reguired Site Descrniphon General Tnal - City
4 Reguired Site Descrniphon General Trnial - Trial State
5 Required Site Description  General Trial - Postal Code
6 Recommended |Site Description  General Trial - Trial Country
7 Required Site Description  General Trial - Latitude of LL Corner ©




Study Rules

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

o Everyone who is not in my company

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

Rule ID Edtor Field it plumns/Trt Lines\ Pemissions
Strict Validation | Assessment Data Rating Type
| Stnct Validation | Assessment Data Rating Unit

All protocol owners

All protocol owners




Study Rules

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

"Messages for invalid study rules identify which information
to correct

='Delete Rule' button removes a marked block

=Right-click menus to add rules




ARM Software Workflow

Trial

Location 1

Fom | Fom | Fom R her

_Protocol:

Trial

Location 2

Trial

Tablet Data ih—’i.

Collector —-

Location n

Single-Trial
Reports




Assessment Editor

'Data out of bounds' dialog identifies the issue plus what
action to take next

Data in column 1 must be within 0-100 when ‘Rating Unit' is set to "% : : -
1000 Data in column 1 must be within 0-100 when the "ARM Action Codes’ contains P

Data in column 20 must be within 0-5 when "Rating Unit’ is set to 0-5".

Select 0K after entering a number within cument data boundaries for this column.
Select Cancel to keep the out of bound data and retum to assessment editor to
change the limits.

Data in column 1 must be within 1-10 when "Scale Minimum’is set to "1" and "Maxdmum
Category’is set to "10".

For a data column that is already partially filled, can
continue pasting to add more assessment data into that
column




Mirus Connection
C:\HarvestMaster\Mirus

EXPORT

IMPORT




Data Review Tools — column properties

"Data analysis (Analysis of Variance)

"Box-Whisker Graph Tools
AOV Means Table
=Assessment Map o
E:f; Box-Whisker
Assessment Map
] Display cument Merge from Study...

treatment




Entry E ntry Seeding Rate
No. Name Rate Unit 7
39 WIESM W1118VT5RIB 76600 seedsha 6 £k AOV I\/l T b ‘
40 WIE SM W80878STXRIB 76600 seeds’ha 7 b-i e a n S a e
41 WIE SM W11007VTSRIB 76600 seeds/ha 7 a-g
42 WIE SM W10875VTSRIB 76600 seeds/ha 6 d-j
43 WIE SM W10886VTSRIB 76600 seeds/ha 7 a-
44 HEINZ715STXRIB 76600 seeds/ha 6cd
45 HEINZ 756VTSPRORIB 76600 seeds/ha 5 h-
46 HEINZB65VTSPRORIB 76600 seeds/ha 5 g n —_— 1 1
483 HEINZ667STX 76600 seeds/ha 7 b-i
49 HEINZ65SS0VTSPRO 76600 seeds/ha 8 a-e ]
50 KSEE DS 76600 seedsha 5a Treatment means
51 STATION 187-S0STXRIB 76800 seeds/ha 8 a-¢
52 STATION 185-11VTSPRIB 76600 seeds/ha 8 a-f m :
Tukeys HSD P=.05 (% mean diff) 2.1 (34%) Mean Comparlson teSt
Standard Deviation 0.7
cv 11.66 - D . . . .
Grand Mean 6.4
Grand et , 84 escriptive statistics
Levene's Prob(F) 0.435
Eke;mess 60.6280573 - . R I R
urtosis -0 6854
Minimum Replicates (power = 80) 2 AOV assumpthn V|O atIOnS
Largest Mean Difference (% mean diff) 5.8 (90%)
Replicate F 0.851 [ | i I i1fi /
Lo 0851 Evidence of significant treatment/rep.
Treatment F 16.176 .
Treatment Prob(F) 0.0001 differences

Means followed by same letter or symbol do not significantly differ (P =.05, Tukeys HSD)

Mean comparisons performed only when AOV Treatment P(F)is significant at mean comparison OSL.

Could not calculate Tukeys HSD (% mean diff) for columns 12,13 because errormean square = 0.

Could not calculate Largest Mean Difference (% mean diff) for columns 12,13 because emror mean square = 0.
For a useful analysis of future trials, trial Error DF should be >=12.




Oct. 2017

Variability Graph (Box-Whisker)

Mean comparison test at 5%

ab b

Stable across ———%x
replicates

80 +

60 +

More variable
across replicates — 't

20 +
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Box-Whisker Graph

Box height shows treatment stability across replicates

Skewed waist position shows a 100
replicate difference

Simplest method 80
to view treatment 85.11
variance(s)

60




- e el e ko
X 0 039 041 J1042 §1043
Safasalatos
"Heat map" shows response 12 W. e ..E 22
differences per assessment data .@..13"’ T

column by color intensity:

Assessment Map

o Treatment consistency Color Descrption  Options  Treatment Description  Assessment Description
o Possible site variations S0 2% e
d k I . ht 28.36t0 29.45 33.78t0 34.87
as dark or Ig Z0Nes 29.4510 30.53 34.87t0 35.95

35.95t0 37.04

316210 32.7 37.04t0 38.12

oPlot problems . 30.53to 31.62




Assessment Map

oS Assessment Map - Column 6 - SEPTTF

@R QM@ 0% -@

'Color by current treatment' option
o Easily review treatment variation

o |dentify treatment positions
within replicate

401 | 402 | gl 404 | 405
1 3 2 4 D

301 303 | 304 ||305
3 1 9 4

plamn 202 | 203 | [204 | [205
2 3 2 4 1

101 |102 | 103 | geZae 105
3 1 4 2 2

Color Description | Options | Trestment Description | Assessr

0.00tc 542 565010 65.92
18.83t0 28.25 659210 75.34
28.25t0 37.67 753410 8476
470910 56.50 847610 3417

Color by cument
El treatment

Previous Column

Blzart T ediarmm
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Assessment Data
"Column Properties”

=Offers data overview

"Presents analysis of current
data column

=Fixes violations of AOV
assumptions

=Finds statistical outliers

Column Number 1 A [Column 1 Properties o
BBCH Scale BCOR Previous MNext
Crop Scientific Name Zea mays indentata Column Flags: |Original
Crop Name Dent com e Low/High value: | 53 71
Description Stand Count Descriptive Statistics Refresh
Part Rated PLANT i Tukey's HSD P=05: |89
Rating Date 10/5/2017 he Standard Deviation: | 3.1
i CV: |47
Rating Data Type COUPLA I~ Grand Mean: |64.52
Rating Unit _NUM BER w Levene's Prob(F) | 0.647
Collection Basis, Unit 1 PLOT ™ P{Fnedsrlaﬂ's X2): 'E;-Egaszd
I : ewness: |-1.
MNumber of Subsamples _1 _ Kurtosis- | 2.0936
Crop Stage Scale _‘u’R | Replicate Prob(F): | 0.4354
Crop Stage Majority V1 L Treatment Prob(F): | 0.6781
Assessed By -Kyle K M @ Does not meet assumptions of AOV:
I data has heterogeneity of
SE Group No. 7 variance/skewness/kurtosis
SE Description ” v Fix
[T ] .
Sub| Rep | Bk | Col | Aot~ Tt 1 N
* ® > +/- 3 standard deviations from grand
a7 7 7 | woor |7 67 mean
By 7 7 7 2 212 |64 O > +/- 2 standard deviations from grand
mean
7 7 7 3 1003 |3 |62 () Box-Whisker
7 7 7 4 1004 |4 |58
; 7 7 5 1005 5 |67 [] Skip damaged assessments
Based on subsample values
7 7 7 ) 1006 |6 |63 [ e
1 |7 7 17 Twer|7 e2 e
7 7 7 g 108\ 8 |65




Tablet Data Collector (TDCx) Add-In

Includes Tablet Data Collector (TDC)
features for:
* An activated ARM license serial number

* on your touch-enabled Windows tablet

The "x" in "TDCx" indicates that you:
1. Purchase a touch-enabled Windows tablet, then

2. Install and activate your ARM license on this
tablet - either:

a) Transfer your current ARM license to computer and
purchase TDCx Add-In, or

b) Purchase NEW ARM Field license to obtain ARM field
data entry license plus TDCx

7o
b

e (an ool Lible Usimer Window Guaph Litiet Addm  ep

DEFHEXSgM- a8 vina - I-RNEGiy DQUBEONE .
“lew

Cobamn Namber 1“4

PHYGEN CONTRO

w;z
33
r )

Voo
ot
R atioaal
W Pt
ol
12
103
104
105
0
204
203
202
200
o0
o2
Jay

Recommended minimum requirements to use TDCx:

Camera (6+ megapixel) GPS
SD card or micro flash (backup) Stylus
64+ GB Internal Storage 4+ GB RAM

28



TDCx Improves Assessment Quality

"Enter data only once to avoid transcription errors

"Employ appropriate range checking for assessed values

=Perform data quality checks before leaving trial site (analyze,
graph)

"Include photographs that illustrate or support measurements &
observations




Image Documentation/Storage

T et1001.5oi 5 as' Assessment (Plot 3012, Col 3)

R Q8] @ 1%

4
Gos trbreerce |

ARM Action Codes




EI S!Jmmar:.'
: Assessment Data Summary

Spatial Analysis

Trend analysis

AQVY - Spatial Report Options

Report options A0V Means Table General Summary Report Preview

Spatial Method Automatic ot
o Analyze effects across whole field Mean comparison tes: = 9
. . Descriptive statistics
Nearest Neighbor analysis Spatial AIC
> Analyze effects only in space i dTeo e
adjacent to individual plots  reamen o -
Mo. Name Rate Unit 12*
° . 1 Untreated Check T84 b
Automatic — ARM will select 2Tub 0Eihe | Be3a
. 3Tub 1 Vha 245 a
bESt'performlng model 4 Tilt 250 0.5 Iha 8704
i . . 5 Mico 60 1.5 Iha 8434
o AIC — estimates relative quality of 5D P-05 0.347
. . Standard Deviation 0.217
avallable mOdels (Iower IS better) &:ndumized Complete Block (RCB) AIC 5.124%
Spatial AIC SPa 36037

|5F‘a = Qluadratic spatial trend |




I

I 5 5 5 G

Spatial Analysis

Attempts to recover
information about hidden
variables across a field

°] I I I ] 5
I )

|

Eiﬁ i el

CRD + Quadratic spatial trend A0V For TRZAWY Winter wheat GRAIN C
Source DF Sum of Squares Mean Square F ProbiF})
Total 18 51709581+

Treatment Type 11l 4 1.441301 0.360325 7.676 0.0056
Blk 1 3.181476 318147667.772 0.0001
Col 1 0.004313 0.004818 0.103 0.7580
Blk 2 1 0.053373 0.053378 1.137 0.3140
Colt2 1 0.055852 0.055852 1.190 0.3037
Blk:Col 1 0.011706 0.011706 0.249 0.6295
Error(adj) 9 0.0455940

Original Neighbor-adjusted




Weather Data Integration

Weather analysis explains varying product
performance within efficacy trials (year,
ocation)

ncreased emphasis on developing
niostimulants, plant health products —
nighly responsive to weather conditions.




Weather Data Integration
iteris ClearAg Collaboration

Iteris ClearAg weather and environmental content is now available by
subscription to GDM clients

Directly import ClearAg’s historical and current weather information and soil
data from around the world through ARM software

Request more information about ClearAg at:
http://info.clearag.com/ARMinfo.html

ClearAg®



http://info.clearag.com/ARMinfo.html

Weather Data Integration
Site Description — additional fields added

Daily and 30-Year average: Others:
o Precipitation > % Cloud Cover
o Air Temperature — Min/Max/Average o Soil Temp — Average
o Wind speed — Min/Max/Average o Soil Moisture — Scaled 0-10cm or 0-200cm

o Sunlight (Shortwave Radiation)

Moisture 30Y

Total ‘ Unit Min Temp | Max Temp } Avg Temp | Unit
04  |mm MRAN : |23 18 & 3
174 2 c®

WE_WII‘E l_Wind i 3 i ~ Uni §_oi| Moisture
1 (14 |6




Weather Data Integration

Trial GPS Coordinates

Required fields:

Site Description editor > General Trial tab >
Latitude of LL Corner® and Longitude of LL Corner®

Mavigation Bar -i
Step 1
= Step 1

=] Header
& Treatments
EI[[;I] Site Description

| Objectives/Conclusions

Latitude of LL Comer *:
Longitude of LL Comer *;

M e

E e




Weather Data Integration
Weather API provider subscription

Tools > Import Weather Data

Application: | ters Clearfa e

Settings > enter License ID (from
subscriber) and Data Center

Weather Import Settings

Connection

Application: | ters Clearfig W

I |sssssses

Data Center: | United States L

g OK Cancel Help
® | Impaort missing application weather data for dates within last 2 years [

Measurement unit: (@) Metric () US standard




Weather Data Integration
Import daily historical weather conditions

Add a row to the Weather table in Site Weather Import
Description for each day in the
specified range.

Application: | teris Clearfa w

) Import weather data to blank weather fields

(@) Import daily weather data for specified date range

. From: | Apr-15-2017 P
Imports daily averages or totals for To: [Am720T7 .
moisture, temperature, wind, and soil
- Cptions
CondItIOnS. Import daily weather data prior to starting date 14 < days
[ ] Import daily weather data after ending date 1 < days

Impaort missing application weather data for dates within last 2 years
Measurement unit: (@ Metic () US standard

Settings. . QK Cancel Help




Weather Data Integration
Import daily historical weather conditions

Maoisture Min Max | Avg | Temp | % Relative| Min | Max | Awvg % Cloud | Avg Shortwave BAg
MNa. Diate Total Unit | Precipitation |  Unit Type | Temp | Temp | Temp | Umit | Humidity | VWind | Wind | Wind | Uit | Cover Radiation LInit Soil Temp
1. | Apr-1-2013 v LU mm | 0 mm ) BAIN b -15 4 -4 C 62 0 14 |6 kph ) 31 217 W/m2 M4
2. | Apr-2-2013 v LU mm | 0 mm ) BAIN | -8 0 -4 C MBas 1 37 |13 |kphp| 51 128 W/m2 M4
3. | Apr-3-2013 e LE mm [~ 0 mm ) BAIN | -13 1 4 c a3 0 14 |6 kph [~ 36 186 W/m2 4
4. | Apr-4-2013 v LU mm | 0 mm ) BAIN | -5 4 -2 c 82 4 32 |17 |kphp| 54 131 W/m2 M4
5. | Apr-5-2013 v LU mm | 0 mm ) BAIN | -4 -2 -4 C 92 2 26 |15 |kphp| 100 61 W/m2 M4
6. |Apr6-2013 v LU mm | 0 mm ) BAIN | -4 2 -1 C M2Ea9 0 20 |7 kph ) 100 107 W/m2 p|-3




Weather Data Integration
Batch import historical weather

Import weather data into multiple trials, based on Trial Initiation
and Trial Completion dates of each trial.

Selected | Study ID 'm' Intigtion Date~ | Completion Date | Weather Import
G-AlI7_Weather 327 9729207
.......... D LWA 4/20/2017 Application: | kers Clearfg e
......... i -Sc=d7-Broceoli_Var_t
] ST-Examd 24 10/ 14 (® Import daily weather data from trial inttiation to trial completion
Ll ST-Intermediate4 5/ () Import weather data to blank weather fields
L1 )5T-Bxam2 4/3( Delete File
[0 |5T-ntemediate2 4/3 Rename File =35 Options
Step 2
] ST-Exam? A7 M - “ Impart daily weather data prior to starting date 14 | days
ove File
] ST-Intermediate3 4,28 ] ] ] Import daily weather data after ending date 1 = days
| Archive File
Ll ST-Exam1 4/28 e e T ] Import missing application weather data for dates within last 2 years
[ ST-Examd 4/ car el Viap Hin Measuremert urit: (@ Metic () US standard
] ST-Examb 4,:“21]| Import Weather Data For Selected Trial(s)... |
3 1 E T it cxrmmcaiti 1 A FTE Seftings... Cancel Help




Benefits of using ARM

sSophisticated Integrated statistics package
o analysis of variance

o several mean separation tests
o correlation analysis

"|ntegrated functions for data transformation on nonhomogeneous data (Log, square root,
Arcsin)

sSeveral integrated calculation formulas
ovyield area, relative yields
o Henderson & Tilton, Abbott
o user-defined calculations




ARM Software Workflow

TN | Tipe | Trshoot Nano |(om (Fomjfom | | e \Ober) Ober
1 |1 (CHK |Untreated Check

N DCO

4 |4 FUNG |Ti250 A0 |GLEC 105 (Uha |15 gAha
5 |5 [FUNG |Mco60 GL [EC |15 |L gAha
6 |5 FUNG | Fungol 200 |G |SC 125 |Lha |50 gAMe

Tablet Data |12
Collector |

Trial Trial Trial

Location 1 Location 2 Location n

| Single-Trial
l Reports

Local ARM Trial Shared
drive Database drive




ATD: ARM Trial Database
=Optional ARM add-in

=Define queries to search and select trials of
Interest

=Report trial information in Word or Excel
documents that are linked to the database

J"

"Permanent storage of trial information |

sShare ARM trials across a network




ARM Software Workflow

Trial

Location 1

TN | Tipe | Trshoot Nano |(om (Fomjfom | | e \Ober) Ober
1 |1 (CHK |Untreated Check

N DCO

4 |4 FUNG |Ti250 A0 |GLEC 105 (Uha |15 gAha
5 |5 [FUNG |Mco60 GL [EC |15 |L gAha
6 |5 FUNG | Fungol 200 |G |SC 125 |Lha |50 gAMe

Trial

Location 2

Trial

Location n

!

Local ARM Trial Shared
drive Database drive
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C’ Summary Across Trials (ST)

Multi-Trial
Analysis

Tablet Data
Collector |

Single-Trial
Reports




ST:Summary Across Trials

=Optional ARM add-in to summarize
a trial series

sSummarize selected entries/treatments
across a wide range of trials

=\/iew and arrange summary on a grid
"Export the report to Word, Excel, PDF
=Data graphs of across-trial means

"Export raw data to other statistics software




Sharing information

Send To
o Combines:

o Protocol with attachments, or

o Trial with assessment images, reports, and other attachments
o Validates study for missing or invalid information before sending
o Share through email, cloud storage

@z Outlook &3 Dropbox

Data Export
o Converts trial information to preferred file types for additional analysis or graphing

B Osas (p
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B Gylling Data Management, Inc.

. _LI Providing Research Software Solution Since 1982! | Search ]@

Video
Tutorials

HOME PRODUCTS SUPPORT RESOURCES ABOUT US

Home Resources © Video Tutorials Meeting Calendar

Video Tutorials

Meeting Handouts
Below is a list of tutorial-style videos that are available to help perform various tasks with GDM products.
. ) . . . . . Training
Click on an image thumbnail to navigate to the full article and view the video.
Contract Researchers
ARM Software Qverview
s Research Sponsors
il A e L =
S ~ | Inthis video, we provide a high-level overview of the ARM Software Suite. We e
the base ARM program, and between its .__more m
Installing ARM
"?:ELH"E In this video, we demonstrate how to download and install ARM to your compute Data Handling Service
viewing the video below, click here to ... more _

This video demonstrates how to set up a factorial protocol in ARM and enter treatment information, then
views a Split-Plot trial to see how the ... more

Editing the Trial Map

Creating a Split-Plot Factorial Study

In this video, the basics of editing the trial map randomization are illustrated: Swapping treatments Moving
replicates Inserting empty plots. If having troubles viewing ... mare

Creating an ARM Report Set

This video covers the basics of using ARM report sets, including: Configuring the report list Saving the
report set Loading a report set If .__maore

TDC Tutorial Video

Dr. Bernd Stratmann, of ADC GmbH, has created a tutorial video to assist researchers in getting started
with the Tablet Data Collector. He steps through ...more
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Benefits of Using ARM

ARM Offers:
oStructure so trials are entered consistently

cDictionaries to standardize vocabulary
o Enter information only once

Resulting Benefits:
o Portability across languages and platforms

o Automation of routine tasks
c|mproved efficiency, accuracy, and quality




Benefits of Using ARM

®Includes ideas from thousands of clients

=Easily exchange data with other researchers
"Maintained by stable staff

"GDM in the research trial management software
business more than 30 years




Future needs

=Ag research industry is always changing
"Computer technology changes even more rapidly

"Constant development to add requested features
and keep up with current practices
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Software Must "Grow"

As research methods and objectives change and improve, software
must also adapt to support those new research objectives and
methods.

"Unchanging" software:
> Becomes less useful each year.

o Can be costly by "losing" (not supporting) information gathered
with new technology.

SCC-33 National Crop Variety Testing Group | Feb 2018



Thank you! Learn more about ARM software!

Watch video tutorials at
www.gdmdata.com/Resources/Video Tutorials

>l

ad ‘ “' v | Give ARM a try!
v A O AV
R Request a FREE demo version

www.gdmdata.com/Support/Write to Us/#demo

Purchase ARM today!

Request a price list
www.gdmdata.com/Support/Write to Us/#request
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