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Experimental Design Crop stand: plot type

One “mixed-stand” plot – 12 rows 

Eight “pure-stand” plots – 6 rows

(2 border rows) 
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Materials and methods

Four  replicates

C8 C4 C1

C6 C5 C3 C7 C2

C5 C1 C7

C2 C4 C3 C6 C8

C1 C5 C3 C7 C8

C4 C2 C6

C8 C5 C4 C1 C7

C3 C6 C2

Mixed-stand

Mixed-stand

Mixed-stand

Mixed-stand

R

4

R

3

R

2

R

1



Amadeo (M2)               SY Telias (M2)               Dentrico (M2)            Claudinio(M2)
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Method and Materials

Method and Materials

Master project report

In the mixed stands, the genotype identity 

of each plant was visually detected based 

on “Registermerkmale”
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Method and Materials

Method and Materials
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Color of silk

Bending angle of side 

tassels 

Color of anther
Color of female glume 

after drying

Color of female glume after drying
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Results

Results
Yield data description: mean value of each cultivar (dt/ha)

Pure-stand

Mixed-stand

Master project report

LSD = 8.40 (P = 0.05)

LSD = 7.37 (P = 0.05)
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Results

Results
Plant height (cm) at flowering time: mean value of each cultivar 

Master project report

Pure-stand

Mixed-stand

LSD = 7.50 (P = 0.05)

LSD = 6.14 (P = 0.05)
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Results

Results
ANOVA table and variance component for yield data σ²G(sum) = σ²G + σ²GL + σ²GY + σ²GLY

h²  = σ²G / σ²P

Repeatability of my 

experiment

Master project report

Plot 

type  
Source DF SS MS Var.cp F-value 

Heritabi

lity 

(Repeat

ability) 

Pure- 

stand 

G 7 154878 22125.47 36.63 4.07*** 0.75 

R 3 93277 31092.46 28.15 5.72*** 

G×R 21 117736 5431.30 40.44 6.60*** 

P: RG 3637 2994189 823.26 823.26  

Total 3647     

Mixed- 

stand 

G 7 183498 26214.10 147.09 17.02*** 0.94 

R 3 65138 21712.58 60.13 14.10*** 

G×R 21 33383 1540.00 15.88 1.76**  

P: RG 1333 1165060 874.01 874.01   

Total 1343         
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Results

(Laidig, Drobek, and Meyer 2008)
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Number of locations = 29 

Number of years = 16 

Number of replicates = 4
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Results

Results

Estimated repeatability (pure-stand plots and mixed-stand plots) of yield under the

circumstance of different number of assessed plants per plot (number of replicates = 4)

Repeatability of pure-stand plots, h2 = 0.75

Repeatability of pure-stand plots (R = 4 P = 

1), h2 = 0.15

Repeatability of mixed-stand plots, h2 = 0.94

Repeatability of mixed-stand plots (R = 4 P = 1), 

h2 = 0.40
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σ²P = σ²G(sum) + (1/4)σ²(RG)(LY) + (1/4P) σ²PR(GLY)               (R=4; L = Y = 1)

h²(in the sense of repeatability) = σ²G(SUM) / σ²P

1
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Results

Results

σ²P = σ²G + σ²GL + σ²GY + σ²GLY + (1/4)σ²(RG)(LY) + (1/4P) σ²PR(GLY)                          (R=4; L = Y = 1)

1

Estimated repeatability and heritability in pure-stand plots of yield under the

circumstance of different number of assessed plants per plot (number of replicates = 4)

Master project report

Repeatability when R = 1 P = 1 (single plant)

h2 = 0.04

Repeatability of pure-stand plots, h2 = 0.75

Repeatability of pure-stand plots (R = 4 P = 

1), h2 = 0.15

Heritability of pure-stand plots, h2 = 0.36

Heritability of pure-stand plots (R = 4 P = 1), 

h2 = 0.07

Heritability when R = 1 P = 1 (single plant)

h2 = 0.02

h²(in the sense of repeatability) = σ²G(SUM) / σ²P
h²(in the sense of heritability) = σ²G/ σ²P
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Results

Results

σ²P = σ²G + σ²GL + σ²GY + σ²GLY + (1/4)σ²(RG)(LY)+ (1/4P) σ²PR(GLY)                      (R=4; L = Y = 1)

σ²P = σ²G + σ²GE

1

Estimated repeatability and heritability in mixed-stand plots of yield under the

circumstance of different number of assessed plants per plot (number of replicates = 4)
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Heritability of mixed-stand plots, h2 = 0.45

Heritability of mixed-stand plots (R = 4 P = 1), 

h2 = 0.18
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Repeatability of mixed-stand plots, h2 = 0.94

Repeatability of mixed-stand plots (R = 4 P = 1), 

h2 = 0.40

Repeatability when R = 1 P = 1 (single plant)

h2 = 0.14

Heritability when R = 1 P = 1 (single plant), h2 = 0.07

h²(in the sense of repeatability) = σ²G(SUM) / σ²P
h²(in the sense of heritability) = σ²G/ σ²P
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Results

Yield relationship in pure-stand plots and in mixed-stand plots (dt/ha)2
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Mean yield of eight cultivars in mixed-stand plots

r = 0.54

R² = 0.29

Master project report
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Results
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Mean yield  of eight cultivars in 1st replicate in pure-stand plots 

r = 0.56

R² = 0.31

Yield relationship in pure-stand plots between 1st and 2nd replicates
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Mean of the correlations between

single replicates in

0.84

Mean of the correlations between

single replicates in

and 0.38

Mean of the correlations between

single replicates in

0.45
pure-stand 

plots:

mixed-stand 

plots:

pure-stand 

plots:

mixed-stand 

plots:


