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https://apariciojohan.github.io/Starting_MrBean/

1.

1. El campo experimental nunca es Completamente Homogéneo.

2. Incluso antes de que las plantas se establezcan en las parcelas de campo, existe

Introduccion

Un escenario comun:

cierto nivel de variabilidad en las propiedades del suelo.

3. Efectos de Manejo.

Las unidades experimentales que estdan mas juntas

4. Fertilizante o Riego. tienden a ser mas similares que las parcelas que

estan separadas por distancias mayores. 1

Isik, F., Holland, J. & Maltecca, C. (2017), Genetic data analysis for plant and animal breeding, Springer. ,‘?\ &=
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Introduccion

Fenotipo = Genotipo + Ambiente

Respuesta Efecto Desviacion
fenotipica genotipico ambiental




Ejemplo

Rasgos:

* Rendimiento

* Dias a floracién

* Dias a madurez

* Peso de 100 semillas
* Contenido de Hierro
* Contenido de Zinc

* Enfermedades

Unidad Experimental
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Algunos disenos experimentales en agricultura

Disefio completamente al azar (DCA)

Diseio completamente al azar (DCA)

v1 v v3 v2 v3 v2
v2 v3 v4 v4 v3 v2
v2 v3 v4 v v2 v4
v3 v v4 v v4 v
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Algunos disenos experimentales en agricultura

Disefio en bloques completos al azar (DBCA)

Diseno en bloques completos al azar (DBCA)

c4

C2

C1

C3

C2

C3

c4
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Algunos disenos experimentales en agricultura

Diseno en bloques aumentados

Disefio en bloques aumentados
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Algunos disenos experimentales en agricultura

Diseno alfa-lattice

Diseno alfa-lattice

Rep1

Rep2

G21 IG13 G06 | Go8
G04 G10 G14 GO3

GO05 II G19 GO7

G14 GO03 G21 G10 G13 GO06 (G14 G09 G04 G10
G02 G18 GO08 GO1 GO09 | Go4 G19 GO08 GO06

Rep3

G02 II G21 GO03
G09 G18 GO7|GO01 IG1B G13

G05 G02 G19
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Algunos disenos experimentales en agricultura

Disefno fila-columna (Espacial)

Diseio fila-columna (Espacial)

nnnnnnnnnnnnn

Rep1 Rep2
GO03 | G34 | G13 | G35 | GO1 | GO1 G27 G29 | G14 | G28
GO05 | G32 | G02 | G27 | GO8 | G33 | G098 | G17 | G18 | G32 | G15 | GO2
G19 | G26 | G29 | G15 G11 | GO7 | G26 | GO5 | G35 | G10 | G30
G10 | G14 G21 | G31 | Gos | G18 G21 | G12 | Go4 G13 | GO03
G20 | G04 | G33 | G28 | GO7 | G12 | G30 | G31 | G19 . G34 | G20 | GO8 | GOB
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Ejemplo Analisis de ensayo de Campo

e Darién 2016
* Tercer Semestre

Table: Datos ejemplo Darién 2016 Alto fésforo

YdHa Gen

507.06 DAB_913
1077.51 RAA 021
802.85 CAL_ 143
633.83 ACC_004
528.19 DAB_ 267
591.57 DAN_ 003

Data taken from the Bean Program — International Center for Tropical Agriculture (CIAT)
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Disefio completamente al azar (DCA)
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Ejemplo

Disefio Completamente al Azar (DCA)

i=1,2,..,a
Yij = HHgemi+&j 395 n

(1)

Genl\
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Fijo o Aleatorio?

Five basic questions to consideration

Are the levels of a factor
determined in a non-random

manner?

If yes: a effect

http://www.biosci.global/customer-stories-en/fag-is-it-a-fixed-or-random-

effect/?utm_source=linkedin&utm_medium=post&utm_campaign=genstat_teachnical&utm_content=is%20it%20a%20fixed%200r%20random%20effect

Fixed vs. Random effect

Would the same levels be used again if the
experiments were to be repeated a second time?

If yas: a affect

Are inferances to be mada Is the number of levels in the

about levels not included in population large ugh to be

the experimant? - ad infinite?

Iy
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Si el nUmero de
hiveles de un factor
es grande, este ,
podria considerarse... 4 j
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Ejemplo

Figure 1: Diseno Completamente al Azar
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Ejemplo

L . . ~
Figure 1: Diseno Completamente al Azar
Trait: YdHa
Fitted data Residuals
= = M
3 2500 3 == -
=== ——
3 2000 3 S 500
o o —_
N 1800 3 T RS o o
Q 2ot — — = : 0
1000 =
[=} [=} — —
o 500 ol :ﬁ: 500
2 e
2 4 6 8 10 12 2 4 6 8 10 12
col col
Effect Design Genotypic BLUPs Histogram
" o _
S le08 o 400 84 ]
3 5e-09 © &
o o 200
3 = ¥ S 8-
o 0e+003 o =
@ ©® 0 (=
L
& Be09 o
o o 200 N
1e-08 o
— T T T 1
2 4 6 8 10 12 -400 0 200 400
col col Histogram

Yij = L+ gen; + &;

Se)




Ejemplo

Figure 1: Diseno Completamente al Azar
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Ejemplo

Figure 1: Diseno Completamente al Azar
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Ejemplo

Figure 1: Diseno Completamente al Azar
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Ejemplo

Figure 1: Diseno Completamente al Azar

Trait: YdHa
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Ejemplo

Figure 1: Diseno Completamente al Azar
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Disefio en bloques completos al azar (DBCA)
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Ejemplo

Disefio en Bloques Completos al Azar (DBCA)

Yijk = W+ gen; + block; + €

i=1,2,..,a
j=12,..,b
k=1,2,..,n

Table 2: Datos ejemplo

YdHa rep Gen
507.06 R1  DAB_913
1077.51 Rl RAA_021
802.85 R1  CAL_143
(2) 633.83 R1  ACC_004
528.19 R1  DAB_267
591.57 R1  DAN_003
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Ejemplo

Diseno en Bloques Completos al Azar (DBCA)

Yijk = W+ gen; + block; + €

i=1,2,..,a
j=12,..,b
k=1,2,..,n

(2)
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Ejemplo

Figure 2: Disefio en Bloques Completos al Azar
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Ejemplo

Figure 2: Disefio en Bloques Completos al Azar
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Ejemplo

Figure 2: Disefio en Bloques Completos al Azar
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Diseno alfa-lattice
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Ejemplo

@ oo oo o
Genl e

Diseno Alfa-Lattice R1

i=12 1 B4 BS B6
Vijk = W+ gen; + rep; + blocky(rep); + &% {J/=12,..,n  (3)
k=12,..,b oD olo o|lo o
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Ejemplo

Diseno Alfa-Lattice

Table 3: Datos ejemplo

YdHa rep block Gen

507.06 R1 B1 DAB_913
1077.51 R1 B1 RAA 021
802.85 R1 B1 CAL_ 143
633.83 R1 B1 ACC_004
528.19 R1 B1 DAB_ 267
591.57 R1 B1 DAN_ 003

Genl /
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O o
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Ejemplo

Figure 3: Alfa-Lattice
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Ejemplo

Figure 3: Alfa-Lattice
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Ejemplo

Figure 3: Alfa-Lattice
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Disefo fila-columna (Espacial)
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Disefo fila-columna (Espacial)

Table 4: Datos ejemplo

YdHa rep block col row Gen

507.06 R1 B1 1 1 DAB_913
1077.51 R1 B1 1 2 RAA_ 021
802.85 R1 B1 1 3 CAL_ 143
633.83 R1 B1 1 4 ACC_004
528.19 R1 B1 1 5 DAB_ 267
591.57 R1 B1 1 6 DAN_ 003
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Analisis Espacial

Espacial
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Ejemplo

Réplica 1




Ejemplo

Réplica 1

Réplica 2
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6x4




Ejemplo

6x4
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Ejemplo

6x4
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Ejemplo

6x4
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Ejemplo

Andlisis Espacial

y=1,6, +ufy + vB, + u®@vp; ++ u®h, (v) + vOh,(u) @ + gen + ¢

u — Coordenada Fila

v = Coordenada Columna o . o _
Unidimensional Bidimensional
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Ejemplo

Figure 4: Modelo Espacial

Trait: YdHa
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Ejemplo

Figure 4: Modelo Espacial

Trait: YdHa
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Ejemplo

Figure 4: Modelo Espacial
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Ordene los siguientes
disehos del mas simple al
mas complejo.

e Diseflo completamente al azar
e Disefo fila-columna

* Disefo alfa-lattice

* Disefo en bloques al azar

* o
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Alliance
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Seleccion de Modelo:

o AIC:—-2 XlogLik+ 2 Xt
Table 5: Comparacion de Modelos

* BIC: =2 X logLik + log(n) X1 Models AIC BIC R? | Heredabilidad | Residual
DCA 11709.84 11723.85 0,406 0,416 358,73
+ Pseudo R2: 1 — 2z iV’
. 7i1=1(3’i_3_’)2 RCBD 11689.59 11708.27 0,431 0,434 353,1
Alpha | 11509.96 | 11533.31 0,542 281,91
e Heredabilidad = 1 — p ng pe’;gcgl) SO 9865.16  9925.87 0,824 0,650 225,38
g

L, , . 2
e Desviacion Estandar = \/ Oresidual

Isik, F., Holland, J. & Maltecca, C. (2017), Genetic data analysis for plant and animal breeding, Springer.




Figure 1: CRD

Figure 2: RCBD

Trait: YdHa
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roean

= Web Application for Spatial Analysis!

A Home

S oata

More info ©
1 Spatial MLM

1 MLM Is a web application for simplifying the analysis of large-scale plant breeding experiments using spatial analysis , as implemented in the
(Rodriguez-Alvarez et al. 2018)* . It provides the possibility for visualizing raw data, indentifying outliers, fitting mixed linear models (MLM) with or without
spatial correction, retrieve BLUPS/BLUES and heritabilites from single-environment trials. Mr. Bean also provides a module for comparing multiple sources
data (e.g. multiple environments, multiple traits, etc.) using Pearson correlation coefficients and principal component analysis (PCA)

iple SPATS
—— Spatial Trend
nted Design
" Moreinfo @
Fit Augmented
Visualization
geplotz

R Factor Analytic
More info ©

Jump

User Guide: htt,
More about: https://bs

T g astepbystep to perform the spatial analysesin theR console.

In addition it explains the output. (We are still working on the english version of this guide).
http:/[rpubs.com/AparicioJohan/432254

! Rodriguez-Alvarez, MX, Boer, M.P., van Eeuwijk, F.A., and Eilers, PH.C. (2018). Correcting for spatial heterogeneity in plant breeding experiments with
P-splines. Spatial Statistics, 23, 52 71.

Let's start

Japarido@cglar.org

]ﬁ;%’

Version Web MrBean: https://beanteam.shinyapps.io/MrBean/
Pagina Web MrBean: https://mrpackages.netlify.app/mrbean.html
Repositorio MrBean: https://apariciojohan.github.io/MrBeanApp/
Pagina del Curso: https://apariciojohan.github.io/Starting MrBean/
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