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LTRE fixed design place effect Workflow

1 Description

The Life Table Response Experiments place effect workflow provides an environment to analyse one or
more stage matrices (e.g. matrices of different years from the same place) from two or more places.
The objective of this workflow is to determine the effects of the research places or localities (2 or
more) on A. This workflow performs a fixed LTRE, one way design (Caswell 2001).

LTRE is a retrospective analysis (Caswell 1989), beginning with data on the vital rates and on A under
two or more sets of environmental conditions (in this case plots, places or localities) (Horvitz, Schemske
and Caswell 1997). The goal of the analysis is to quantify the contribution of each of the vital rates to
the variability in A. (Caswell 1989, 1996, 2001 in Horvitz, Schemske and Caswell 1997).

Fixed Treatments: Decomposing Plot, place or locality Treatment Effects

A fixed-effect analysis treats the matrices as representative of particular conditions, either
experimental or natural (high vs. low nutrients in a one-way model, for example, or year and spatial
location in a two-way model). The goal is to determine how much a treatment level (in this case plot,
place or locality) on A is contributed by each of the vital rates. The analysis uses a linear approximation
in which the sensitivities appear as slopes. The effect of a treatment on A depends on its effect on each
matrix entry and on the sensitivity of A to that entry. (Horvitz, Schemske and Caswell 1997).

For more details of the analysis see: Retrospective Analyses: Fixed Treatments (page 262 in Horvitz,
Schemske and Caswell 1997) and Chapter 10 Life Table Response Experiments (page 258 in Caswell
2001).

2.1 Name of the workflow in myExperiment.

Name: Life Table Response Experiments (LTRE) fixed design place effect workflow

Download: The workflow pack can be downloaded at myExperiment under the following address:
http://www.myexperiment.org/packs/574.html or only the workflow:
http://www.myexperiment.org/workflows/4433.html

2.2 Date, version and licensing

Last updated: 13™ Augustus 2014
Version: 1

Licensing: CC-BY-SA
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2.3 How to cite this workflow

To report work that has made use of this workflow, please add the following credit acknowledgement
to your research publication:

The input data and results reported in this publication (tutorial) come from data (Dr. Gerard
Oostermeijer unpublished results and publication: Oostermeijer, J.G.B. M.L. Brugman, E.R. de Boer;
H.C.M. Den Nijs. 1996. Temporal and Spatial Variation in the Demography of Gentiana pneumonanthe,
a Rare Perennial Herb. The Journal of Ecology, 84: 153-166.) using BioVel workflows and services
(www.biovel.eu). The Life Table Response Experiments place effect workflow was run on <date of the
workflow run>. BioVel is funded by the EU’s Seventh Framework Program, grant no. 283359.

3. Scientific specifications

3.1 Keywords

BioVel, demography, fixed design, Life Table Response Experiments, Matrix Population Models, Place
effect, Population Models, Retrospective analysis, stage matrix.

3.2 Scientific workflow description

The aim of the LTRE - Place Effect Workflow is to
provide a connected environment to perform LTRE
analysis of two or more matrices from two or more
places. The workflow accepts input data (matrices) in a
.xt format (decimal numbers indicated by dots e.g.:
0.578). The output is provided as a set of R results and
graphic plots.

|

ﬁl-_limr_a Figure 1. A) Graph of the LTRE — place effect in Taverna

workbench.

For more detailed description of the functions, please
visit the Tutorial section.
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4 Technical specifications

4.1 Execution environment and installation requirements

The Workflow requires a Taverna Engine including the Interaction Service plugin. The simplest way to
install a Taverna Engine is to install Taverna Workbench, and then install the Interaction Service plugin.

The workflow also requires an Rserve installation with the popbio package installed. It is possible to
setup the workflow to use a remote Rserve. However, instructions for installing a local Rserve are
provided below.

4.2 Taverna installation, including updates and plugins

4.2.1 Taverna installations

e Taverna Workbench: Version 2.4 or 2.5. For installation files and instructions, please go to
http://www.taverna.org.uk/download/workbench

4.2.2 Taverna Plug-ins

¢ Please install the Interaction plugin: version 1.0.2+

4.2.3 Taverna Dependencies

Install R software in your computer. See: http://www.r-project.org/
Start R, and install package Rserve:
0 install.packages(“Rserve”)
Install package popbio
0 install.packages(“popbio”)
Local R Server: (Rserve) running at port 6311. See https://wiki.biovel.eu/x/3ICD for additional
information.

4.2.4 How it works

e First, open R, once R is opened, type library(Rserve) and press enter; then type Rserve() and
press enter again. You will see then the following message: Starting Rserve...
"C:\PROGRA~1\R\R-30~1.1\library\Rserve\libs\x64\Rserve.exe"

After this operation you can open Taverna and run the workflow.
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5 Tutorial

5.1 Introduction

This tutorial requires 11 input files; 10 matrices, 2 per place for two consecutive years (88-89 and 89-
90) and a pooled matrix (or a weighted main matrix).

5.2 Input data.

5.2.1 Data preparation/format

The workflow accepts input data (matrices) in a .txt format, all decimal numbers in each matrix must be
indicated by dots e.g.: 0.578. All examples matrices for the tutorial are available in the PACK:
http://www.myexperiment.org/packs/574.html or here below. All the files must be saved in the same
directory.

5.2.2 Input data

The input files are in a .txt format: to download click here in each file:

Dwingeloo 1

e MDwinl 88 89.txt

e MDwinl 89 90.txt
Dwingeloo 2

e MDwin2 88 89.txt

e MDwin2 89 90.txt
Dwingeloo 3

e MDwin3 88 89.txt

e MDwin3 89 90.txt
Lochem

e MLochem88 89.txt

e MLochem89 90.txt
Terschelling

o MTers88 89.txt

o MTers89 90.txt
Pooled matrix

e Pooled matrix_Gentiana.txt

To understand how to calculate a pooled matrix or a weighted main Matrix, please see: Choice of a
reference matrix (pag: 253, in Horvitz, Schemske and Caswell 1997). This list of matrices will be used to
perform a fixed Life Table Response Experiments Place effect analysis.
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5.3 Select input data dialogue boxes.

The first step is to fill out the input ports:

5.3.1 INPUTPORTS

1) Places: The list of places (two or more) where the research has being carried out. The respective
name places must be filled one by one. First, press add value (see arrow in Fig. 2), fill a place name (not
longer than 12 characters) and press enter; then press add value and fill once again the next place
name, repeat the action until you have filled all the place names.

Example of Input page:

= — ~
gg Input values for ‘Life Table Response Experiment fixed design Place EffectLTRE - Place Effect’ from C:Users\mbalmzl\m...élm

Diagram = | places | plat_title | Pooled_matrix_file | stages|
Port description -
Places: The list of places (two or more) where the research has being carried out The respective name places ||

= || mustbe filled one by one. First, press add value, fill a place name (not longer than 12 characters) and press E ‘
enter; then press add value and fill once again the next place name, repeat the action until you have filled all the
place names 4
Example value
3 ’ ~ || [Dwingeloo 1, Dw! . Dwingeloo 3, Lochem, Terschelling]

Workflow description -

The Life Table Response Experiments place 1|z —

effect workflow provides an environment to 'ﬁ Delete atif Add value |5 Add ﬂlw... @ Add URL ...

analyse one or more matrices (e.g. matrices of,

d\ﬁe?entyears from the same p(lacgs}fmm twdfr o List

more places. The objective of this workflow iffto patle

determine the effects of the research places ot Dw!nge\nn 2

localities (2 or more) on A This workflow E"“hI“ Dwingeloo 3

performs a fixed LTRE, one way design -3l Lochem

(Caswell 2001} - wng

Workflow author

Maria Paula Balcazar-Vargas, Jonathan Giddy and

Gerard Qostermeijer

Deleted node

<> Load previous values <> Save values (@ Help st Use examples B Run workflow 3 Cancel |

& —— = = =

Figure 2. Inputs name of the places to be filled in (example).

2) Plot_Title: Descriptive main title for labelling generated outputs (graphs). Press add value, fill a title
and press enter.

e.g: LTRE, Gentiana pneumonanthe (name of the analysis, species taxonomic name)

3) Pooled_matrix_file: Weighted main Matrix in a .txt file format - what popbio (R package) calls pooled
matrix (to see more details: Horvitz, Schemske and Caswell 1997; Horvitz, and Schemske 1995). Click in

Set file location (red arrow in Fig 3), a window dialog appears and the user selects the file (e.g.
Pooled_matrix_Gentiana.txt) and then clicks the Open button. Then the link to the file will appear on

the Taverna window.
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’ - T —
ga Input values for ‘Life Table Response Experiment fixed design Place EffectLTRE - Place Effect’ from C:\Users\mbalcazl\Do... t:l Ehu
.

Diagram e - pl.acesl plot_title Pooledfmatrixﬁﬂle|stage5|

Port description -
Pooled matrix file: Weighted main Matrix in a.bd file format - what popbio (R package) calls pooled matrix (to EI

iz, Schemske and Caswell 1997, Horvitz, and Schemske 1995). Click in Setfile location
indow dialog appears and the user selects the file (e.g. Pooled_matrix_Gentiana.bd)

r
=¥ Choose files or directol

Lookin: | |  Place effect = F e & n button. Then the link to the file will appear on the Taverna window. Weighted main
P MDwin2_88_89 or what ponbio (R ) calls pooled matrix (o see more details: Horvitz.
] i s
MDwin2_89_90
Recent =05 e
Hems MDwin3_88_89 7995 0 -
o MDwin3_89_90 4'4283 g N -

- MLochem88_89 o
Desktop MLochem&9_90 ( e [E] Set file location... @ Se§URL ...

MTersg88_89
E p
My MTersg89_90 =
Documents |2} Pooled matrix_place_effect
4 Pooled matrix_place_effect_Demography of monkeyflowers

le' Pooled_matrix_Gentiana
Computer
< n G
@; File name: dels (popbio, diagram, popdemo)\WF13-LTRE\Place effect\Taverna
NeOR  Fics of fype: [l s -

Drag to re-arrange, or drag files, URLs, or text to add

< » Load previous values <> Save values (@ Help st Use examples b= Run workflow 3¢ Cancel

Figure 3. Input Pooled matrix to be filled in. Click in Set file location (red arrow), a window dialog
appears and the user selects the file (e.g. Pooled_matrix_Gentiana.txt) and then clicks the Open button.

4) Stages: the names of the stages or categories of the input matrix. In the following example, the
matrix has 5 stages or categories. The respective name stages must be filled one by one. First press add
value (see arrow in Fig 4), fill a stage name (not longer than 8 characters) and press enter; then press
add value and fill once again the next stage name, repeat the action until you have fill all the stages
names.

In the following example, the matrix has 5 stages or categories:

The stages of this matrix are called:
1) Seedlings S
2) Juveniles J
3) Vegetative \Y;
4) Reproductive individuals G
5) Dormant plants D
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.
gg Input values for ‘'Life Table Response Experiment fixed design Place EffectLTRE - Place Effect’ from C\Users\mbalcaz1\Do... @@Iﬁ

Diagram =~ || places| plot_title | Pooled_matrix_file StﬂQES|

Port description -
Stages: the names of the stages or categories of the input matrix. In the following example, the matrix has 5 =

= || stages or categories. The respective name stages must be filled one by one. First press add value (see arrow
in Fig 4), fill a stage name (notlonger than & characters) and press enter, then press add value and fill once
again the next stage name, repeat the action until you have fill all the stages names.

=
Example value
- 15,4V, G, D]
|| workflow description -

The Life Table Response Experiments place | —

effect workilow provides an environment to Delete st Add value [ Athion... @ Add URL ...

analyse one or more matrices (e.g. matrices of -

different years from the same place) from two o, List of

more places. The objective of this workflow is :

determine the effects of the research places o

localities (2 or more) on A This workflow

I performs a fixed LTRE, one way design i
(Caswell 2001) N -t B

Workflow author \

Maria Paula Balcazar-Vargas, Jonathan Giddy and
Gerard Qostermeijer

Added new value. Edit value on right.

< » Load previous values <> Save values (@ Help ati’ Use examples B+ Run workflow 3 Cancel

Figure 4. Inputs stages names to be filled in (example).

After the user has filled out the input ports and has clicked the Run Workflow button, a dialogue pages
appear in the user’s internet browser. See the next section:

5.3.2 INTERACTION

1) Places: Please be shore that all the files are saved in the same directory. Select multiple stage
matrices from different years for each location. This interaction page will show the names of the places.
When the dialogue appears (Fig 5), click Browse for the first place (Dwingeloo 1). A file dialog appears.
Select the files (one or more matrices that belong to that place) and click Open (Fig 6). The selected
matrices appear in the browser. Repeat the procedure for each place (Fig 7). Once all the matrices are
submitted, click the Confirm button (Fig 8). After clicking Confirm, the confirmation “Matrices
submitted” appears (Fig 9). When the analyses are completed, they appear on different windows under

results in Taverna, the user can save each output separately. The workflow controls whether each
location have submitted at least 1 matrix.

In the following example, there are 5 places:
1) Dwingeloo 1
2) Dwingeloo 2
3) Dwingeloo 3
4) Lochem
5) Terschelling
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Tavtens inteeaction
4 B ocalbos A mteacon al 238407

18 ot Vit 1B B Resosrcher Trairing KO0 CCMC HACER UNA P

mi v ¢ ||l coacie Fd B-n o BEAB =S
Home [ vio de G 7 Tavem: nce [ o @ ke o o HomePag. & Disersal foology and_. | Taseema interaction

Select multiple stage matrices from different years for each location

Select matrix files, then click Confirm

Dwingeloo  Browse.. | No filas selected.

Dwingeloo 2 Browse.. | No files selected.

Dwingelao 3  Browse... | No files selected.

Lochem Browse.. | No files selected.

Terschelling Browse. | No files selected.
Confirm

The mfcraction service was developed in the BioVel. mroject

Figure 5. Places dialogue appears.

Tnstens inteeation

@ File Upicad -
()0 - W TR » Placeefect » — +[4|[ searchPiceefict P

Organize > New folger =- 0 @
Select multiple stage matrices from different years for eac Fe— Documents: Bray o,
I Desktop Place effect Amange by: Folder
Select matrix files, then click Confirm s Downloads - — -
T e Files vq Doreor ] Workfiow 13 LTRE place effect mean matrix 16:5-20121649  Micros
- - - = A Hecent Races, ] Workfiow 13 LTRE_place effect poaled matrix B-5-20121450  Micros
Dwingelos Qﬁm_ No files selected. @ Comandos SUMPRODUCT in R 25-9-20131525 RFile
Dwingeloo 2 No files selectad. 4 “;;'““ - 9 Comandos workfiow 13A place effect 27920131355  RFile
A r e 1 2k Decune: © Comandos workflow 13A_place effect 2012-5-2 26-9-2013 14:04 Rfile
Dwingeloo 3 L WWJ No files selected. & Music © Comandos workllow 13A_place effect2 2013925 18-10-20131412  RFile
Lochem Browse.. E Mo files selected. &8 Pictures R 16-10-20131346 R Worl
Terschelling Browse.. | No files selectad. B Vi, Risory 1610081346 RHSTC
- Average place effect 10-1-20141636  Text |
Confirm & Computer | ) MDwin 88 89 15-6-20121453  TextD
S | MDwin1_89.90 15-6-20121454  TextD
¥ mhbalcazl (\wanhd MDwin2_88_89 15-6-20121454  TextD
St pablic (oo MDwin2_89.90 15620121434 TextD
“w applicatieshare (\\ge MDwin3_88 89 15-6-2012 1454 Text D=}
! MDwin3_89.90 15620121455 TextD|
& etwork Miochemes 89 20121455 Text D)
MLochem_ 90 -20121455  TextD
MTers88_89 15-6-2012 1455 Text D|
MTersB9_90 15-6-2012 14:55 Text D
! Pooled_matrix Gentiana 10-1-20141636  TextD v,
<[ . ' »
File name: “MDwin1_89_90" "MDwin1_88_83" -

The mbcraction service was developed in the BioVel. project

Figure 6. Places dialogue browse. Click in browse (Dwingeloo 1), and select the files (one or more) and
then click the Open button.
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Tnswens inteeaction

4 & iccatbos s 2 i

8 Most Vriited I8 & Arssaeches Training . D0 COMO HACER UNA P g Home [T]

Select multiple stage matrices from different years for each location

Select matrix files, then click Confirm

Location Files

Dwingeloo 1 |"B|unu. | 2 files selectad.

Dwingeloo 2 | Browse.. | No files d.
Dwingeloo 3 | Browse... | No files selected.

Terschelling

Confirm

vio . Tavem: fcn [ & ke o,
Matrices
[] [ S.TTITTTE [}
i o 0 1.88988885 )
1486989 0.6923076% 9.38€88172 ) (3
| o 0.1724137% 1 0.07692300
i [ 0 ] 0.52307692
B o [ T85O
b. 02272727 Q o .95 0o
.10727273 094117647 0,41 ¢EE66T 0.45  0.25
. 03q0s091 0.05882353 0.13444444 €.3 0.23
o €.11111311 835 9.5

The mfcraction service was developed in the BioVel. mroject

P& -

f B0 =

Figure 7. Places dialogue. The selected matrices appear. Repeat the procedure for each place.

Tinswens inteeation

4 & iccatbos BAI3E4a0as S = 2 ||l oot
8 Most Vrsited I8 B Arsearches Training . D0 COMO HACER UNA P g Home [T] i . Tavems oo | ion & fncder o,
e : ) oGt 0.000  0.000  0.0000  G.000 e
343 0.000 0000 0.335  9.000
J143 1.000  0.818  0.654  0.333
000 0.000 0.121  0.33L  0.167
000 0.000 0000 0.077 9.500
[ o T 0.05002353 T
P (] o 0.20888236 &
k 1 o 0.20588235 0.25
I o ©.2  0.67647059 0.33333333
S 5 e ek | 2 0.2 o 3. 416E€667
i _- .- i f [ ] D.CEST1428 0
o 0 ] 0.46571429 o
o 1 0,625 0.62057143 0.20571429
d ° 0.0635 0.23057143 0.07142857
3 (] £.1875 0.11428571 0. 64285514
[f-oceziize © @ 5.04S47EZE
23602404 0.005586593 2 52173913 ]
27950311 G, 754189944 0.81762948 0.08895653 0,625
k 0.016758777 0.10077518 0.91304348 9.25
- k 0.005586552 9.01937004 ° 9.125
ing [Browso. |2 e selected. —
Terschelling | Browse.. - - . s -
. 051282051 ] o 1.4807€823 o
. 126034182 ©.52380952 7.69055477 0.51923077 0.7242057
l 0.01887302 0.01005928 0.34615388 9.1428871
L 0.02116402 0.05276332 0.05769231 01428571

Confirm

Figure 8. Places dialogue. Once all the matrices are submitted, click in Confirm.

The mfcraction service was developed in the BioVel. mroject
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Tantens interaction
v & || - concie P B-n o BEAB =S
m vio d  Tavem: on [ o @ Inclex of, th_ HomePag. © Disersl Foology and_. | Tasema interaction

£ @ localbes BAT interacTonrTer T

18 ot Vit 1B I Resoancher Trairing KO0 COMO HACER UNAP i

Returmed results

The inferaction service was developed in the BioVel. project

Figure 9. Places dialogue. After the user clicks Confirm, the confirmation “Returned results” appears.
Refer back to Taverna workbench.
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5.4 Save data/results

5.4.1 OUTPUTS

First, click in the selected result window e.g. LTRE_Analysis (Fig 10, red circle). Second, click in the left
window on value 1 (Fig 10, blue circle), you will see the LTRE_Analysis results in the right window.
Third, on the right window click on save value (Fig 10, green oval). Fourth, name the file and
determinate the extension file. For a text file: e.g. .csv or .txt. For images: .jpg or .png (Fig 10 and 11).
Finally, save the file in the chosen map (Fig 11).

@ Taverma Werkbench 240 - . . il
Elle EQIT Jen View Woekows Components Advanced Help

) e e rals

T ——

Figure 10. Taverna workbench results. When the analyses are completed, they appear on different
windows under results in Taverna.
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@ Teverrs Workiench 148 _1 p—— - P———- g@ﬁ

o Eon Isevt Wirw Vierkfiows Comgponents Aavanced Help
CeedxBirave B¥e+a0 ¥

= Bunge &0 mytpernere O Serace Catakigen
[T —— R || 1ot | Pragrass rapart.

o e s s s Erey

o & rvice 1 the Sagram - - -
Fo s imtermadaty cobies (f pendsbis] tﬁr-.

Flece_Shert 214-81-13 10926 r

Finca_Sfiect 3144115 LIRS [ ]
e -
Save jn: | | 2 years several places = ¥erm
& | Taverna “ MDwin3_88_|
o i y .
Recent .Rhistory MDwin3_89_|
Items - Average_place_effect - MLochemg8,
[@ Comandos workflow 13B_2 years several places effect_2012-5-16 ~ MLochemg9.
ke e e ! [& Comandos workflow 13B_2 years several places effect_2013-9-27 " MTers88_89
osthars vy Desktop "X Matrix modelling workflow13B_2years efect, several places_2012-5-16 ~ MTers89_90
| rosed e | & pnces] & pe e & mmges. T UIRE Aoy | cive_smpn | ‘F 21’ Matrix modelling workflow13B_2years efect, several places_2012-5-16 ~ Pooled_matr]
-“g""‘"“ .| velee oe Tee I My " MDwinl_88 89 ) Workflow 13
& Banprie -,-’ Documents " MDwin1_89 90 1 Workflow 13 -
= -3 erenimesn o sosene | . “ MDwin2_88_89 W Workflow 13
Valmisane cam: LY * MDwin2_89_90 = Workflow 13
P i Computer
I i > =
s 5 I
s | File name:  LTRE_Analysis.td| | [ s |
Wik | Files of type: [ Al Files
P ——
T r————

[T
1

3
£ .0.0eiSSSI00 C.0000000 .0EDRICN = TAIIENATL .000M00E
SEAD ©9,6000050 5 SHNIICRIE 000380208

# 1 3
© 0.001030000 2. BOZT441M0 »3,03184203 ~1.08ADTIAZS 0.DOLLIBANTA

Figure 11. Name the file, adding the extension for the file. For a text file: e.g. .csv or .txt. For images:
e.g.: .jpg or png.

LTRE fixed design place effect
1) LTRE_Analysis: Intermediary results showing the matrices calculated on the LTRE analysis per place.

After this step the workflow sums up all the values per matrix giving us the final result: LTRE_ Results
(Fig 12).

Fa ey
_ bt Vg lamd Feemalet | Dats | Beews  ew  Afd  Areba
' y y ) T R — . = — T S ————
wm i B 8 2 LI el ==1 | = = B W@ 87
B B Brem Bomivhie Friteg  Rsfeih : Bl ten | R o Tertin Remeve  Duts  Cosshdete WhaeE  Cosop Uegroup tesestal
Sest Wik fed  Sewinc Comechon | Alc S LRin b iheced | Colmarn Dupioates Valuliicn A -

Gt Esterral Dty Zosncatism Sart & Ftsr Dt Tesk: Duties
ol - | 5 Dwingrioo 1
e e e e e T e T e e e T e [ e e e T e

AL

1 v L 1]

0. o

1ns 177941 o 46651

13V TARROTS g -0 a
14 04 00451 2TIL1TS0 0.
15 0 o Ut 173607 135 9 3153900

17 S Dwingedon 3
18 5 ] v L o
12 s 172611 5 [

s :
2 10 760 114344 0781 a
ELI 691

30 E 0.1 73403199 -0.4 | 3 00073
0] R 0.06017324RS 301738 -0
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1

2 5 v G D

is 000068 o 0 -003E 0
4 00430 00088 0 -0,06013 o B
5 v D074 002503 -O0RGIR- 0,06 000735
6 G 003307 002577 DO3I0AD 0063154 000527
70 0 -0M148 -001054 -0,00059 0010363
8

9 S Dwingelon 2

10 5 v G D

1ns 00009 o 0 -0,04651 [
LS -D03558 000066 0 -0,08054 o
15V 0059364 OOZR0E2 -001801 D,00I03R 000019
4G D049 004056 -D0MMBE  D0CENE 004108
15D 0 0005335 -0M7FF -0,00356 0007054
16 —
17 S Dwingelon 3

1% 5 v G D

155 000057 o 0 -n1037 0
) 002989 000085 0 -0,33859 o
n v DO55T2 UMTEZ -001505 000545 Q0007
naG 004247 0054722 DOGAOTT 0006951 000315
bR 0 -000R74 -D0NISE D043 0001155
"

5 Slachem

L] 5 v G D

nls D003 o 0 -Daaa 0
% nDAIe 000079 0 028129 o
nv DOTIST QOSS5E3 -006923 -D.00044 000524
WG O3S OIS 00396 05T 0002371
Mo 0 00091 D0SO1F3 -0,00077 0005705

1
W4 b W LTRE Analysis wd 2014 0013 3
Ready

Figure 12. LTRE_Analysis output file open in excel, A) Original data before apply text to columns, B)
After apply text to columns (.csv).

2) LTRE_Graph: a histogram to display the LTRE_Results (Fig 13). The place effect is shown in the Figure.
In this example: The localities Dwingeloo 3 and Lochem had the largest negative effect on A, and no
place had a positive effect.

LTRE, Gentiana pneumonanthe
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Flaces

Figure 12. LTRE_Graph opens as a coloured graph.

Page 15 of 18



LTRE fixed design place effect Workflow

3) LTRE_ Results: The results of the LTRE per location or place. These are the generated values of the
plotted LTRE graph (Fig 14).
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Figure 14. LTRE_Results output file open in excel (.csv).
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6 Support

For questions with using the workflow, please write support @biovel.eu

For definitions of technical and biological terms, please visit the BioVel glossary page:
https://wiki.biovel.eu/display/BioVel/Glossary
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