straightLen

3.5

3.0

2.5

15

1.0

0.5

Trait: straightLen Co-variate: genotype

PENN 38

genotype



straightLen

1.5 2.0 2.5 3.0 3.5

1.0

0.5

Trait: straightLen Co—-variate: experiment

N
N

™
o
L
nd

™
-

N
o
L
nd

experiment

REPS 4



straightLen

3.5

3.0

2.5

1.0 1.5

0.5

Trait: straightLen Co—variate: germAge

24

germAge

3 14



straightLen

3.0 3.5

2.5

15

1.0

0.5

Trait: straightLen Co—variate: rootAge

13

rootAge

6 25




straightLen

1.5 2.0 2.5 3.0 3.5

1.0

0.5

Trait: straightLen Co—variate: replicate

N
N

™
o
L
nd

™
-
N
o
L
nd

replicate

REPS 4



straightLen

Trait: straightLen Co-variate: collide

5

L
-}
o
=

collide

FALSE 2



straightLen

3.5

3.0

15 2.0 2.5

1.0

0.5

Trait: straightLen Co—variate: along

&
L
]
-
T

along

TRUE ¢



rootLen

3.5

15 2.0 2.5 3.0

1.0

Trait: rootLen Co-variate: genotype

PENN 38

genotype



rootLen

1.5 2.0 2.5 3.0 3.5 4.0

1.0

0.5

Trait: rootLen Co-variate: experiment

N
N

™
o
L
nd

REP2 13
REPS 4

experiment



rootLen

15 2.0 2.5 3.0 3.5

1.0

Trait: rootLen Co-variate: germAge

germAge



rootLen

3.0 3.5

2.5

15 2.0

1.0

Trait: rootLen Co—variate: rootAge

rootAge



rootLen

1.5 2.0 2.5 3.0 3.5 4.0

1.0

0.5

Trait: rootLen Co-variate: replicate

N
N

™
o
L
nd

™
-

N
o
L
nd

replicate

REPS 4



rootLen

4.0

3.5

15 2.0 2.5 3.0

1.0

Trait: rootLen Co—variate: collide

by
L
]
-
T

collide

TRUE 17



rootLen

15 2.0 2.5 3.0 3.5

1.0

Trait: rootLen Co-variate: along

&
L
]
-
T

along

TRUE ¢




waviness

0.1 0.2 0.3 0.4 0.5 0.6

0.0

Trait: waviness Co-variate: genotype

B
é_

PENN 38

genotype



waviness

0.6

0.4

0.2

0.0

Trait: waviness Co—-variate

. experiment

N
N

™
o
L
nd

REPS 4

experiment

REP2 13



waviness

0.6

0.4

0.2

0.0

Trait: waviness Co—-variate: germAge

<
N

germAge

3 14



waviness

0.6

0.4

0.2

0.0

Trait: waviness Co—variate: rootAge

rootAge



waviness

0.6

0.4

0.2

0.0

Trait; waviness Co-variate

: replicate

REP3 21

REPS 4

replicate

REP2 13



waviness

0.6

0.4

0.2

0.0

Trait; waviness Co—-variate: collide

by
L
]
-
T

collide

S

L
-
o
-



waviness

0.6

0.4

0.2

Trait: waviness Co-variate: along

&
L
]
-
T

along

TRUE ¢



wholeAng

60 80 100

20

-20

Trait: wholeAng Co-variate: genotype

PENN 38

genotype



wholeAng

40 60 80 100

20

-20

Trait: wholeAng Co-variate: experiment

™
-
N
o
L
nd

REP3 21

experiment

REPS 4



wholeAng

60 80 100

20

-20

Trait: wholeAng Co-variate: germAge

germAge




wholeAng

60 80 100

20

-20

Trait: wholeAng Co-variate: rootAge

rootAge




wholeAng

40 60 80 100

20

-20

Trait: wholeAng Co-variate: replicate

™
-
N
o
L
nd

REP3 21

replicate

REPS 4



wholeAng

40 60 80 100

20

-20

Trait: wholeAng Co-variate: collide

by
L
]
-
T

collide

TRUE 17



wholeAng

40 60 80 100

20

-20

Trait: wholeAng Co-variate: along

TRUE ¢

along

&
L
]
-
T



quarterAng

40 60 80 100

20

-20

Trait: quarterAng Co—variate: genotype

PENN 38

genotype



quarterAng

100

50

Trait: quarterAng Co—variate: experiment

™
-

N
o
L
nd

N
~

™
o
L
nd

experiment

REPS 4




quarterAng

100

50

Trait: quarterAng Co—variate: germAge

<
—

germAge

2 24



quarterAng

100

50

Trait: quarterAng Co-variate: rootAge

(32}
b

rootAge

6 25




quarterAng

100

50

Trait: quarterAng Co-variate: replicate

™
-
N
o
L
nd

REP3 21

replicate

REPS 4



quarterAng

100

50

Trait: quarterAng Co-variate: collide

TRUE 17

collide

FALSE 2



quarterAng

40 60 80 100

20

-20

Trait: quarterAng Co-variate: along

TRUE ¢

along

&
L
]
-
T




tenthAng

100

50

Trait: tenthAng Co-variate: genotype

PENN 38

genotype



tenthAng

100

50

Trait: tenthAng Co-variate: experiment

REP2 13

N
~

™
o
L
nd

experiment

<
Lo
o
L
nd




tenthAng

100

50

Trait: tenthAng Co-variate: germAge

germAge




tenthAng

100

50

Trait: tenthAng Co-variate: rootAge

rootAge




tenthAng

100

50

Trait: tenthAng Co-variate: replicate

REP2 13

N
~

™
o
L
nd

replicate

<
Lo
o
L
nd



tenthAng

100

50

Trait: tenthAng Co-variate: collide

5

L
-}
o
=

collide

FALSE 2



tenthAng

40 60 80 100

20

-20

Trait: tenthAng Co-variate: along

TRUE ¢

along

&
L
]
-
T




tipAng

100

50

Trait: tipAng Co-variate: genotype

PENN 38

genotype



tipAng

100

50

Trait: tipAng Co-variate: experiment

N
N

™
o
L
nd

REP2 13

experiment

REPS 4



tipAng

100

50

Trait: tipAng Co-variate: germAge

<
N

germAge




tipAng

100

50

Trait: tipAng Co-variate: rootAge

rootAge

re)
[
©



tipAng

100

50

Trait: tipAng Co-variate: replicate

N
N

™
o
L
nd

REP2 13

replicate

REPS 4



tipAng

100

50

Trait: tipAng Co-variate: collide

5

L
-}
o
=

collide

FALSE 2




tipAng

100

50

Trait: tipAng Co-variate: along

TRUE ¢

along

&
L
]
-
T



avgAbsAng

80

60

40

20

Trait: avgAbsAng Co-variate: genotype

PENN 38

genotype



avgAbsAng

40 60 80 100

20

Trait: avgAbsAng Co-variate: experiment

N
N

™
o
L
nd

™
-

N
o
L
nd

experiment

REPS 4



avgAbsAng

80

60

40

20

Trait: avgAbsAng Co-variate: germAge

germAge



avgAbsAng

40 60 80 100

20

Trait: avgAbsAng Co-variate: rootAge

rootAge



avgAbsAng

40 60 80 100

20

Trait: avgAbsAng Co-variate: replicate

N
N

™
o
L
nd

™
-
N
o
L
nd

replicate

REPS 4



avgAbsAng

40 60 80 100

20

Trait: avgAbsAng Co-variate: collide

FALSE 2t

collide

TRUE 17



avgAbsAng

80

60

40

20

Trait: avgAbsAng Co-variate: along

TRUE ¢

along

&
L
]
-
T




Trait: wholeAngSign Co—variate: genotype

genotype




Number of Roots

12

10

™
o
Ll
o

Trait: wholeAngSign Co—-variate: experiment

N
o
Ll
o

experiment

[Te]
o
1]
o

B Root grows left
B Root grows right




Number of Roots

12

10

Trait: wholeAngSign Co—-variate: germAge

germAge

B Root grows left
B Root grows right




Number of Roots

14

12

10

Trait: wholeAngSign Co-variate: rootAge

rootAge

B Root grows left
B Root grows right




Number of Roots

12

10

™
o
Ll
o

Trait: wholeAngSign Co-variate: replicate

N
o
Ll
o

replicate

[Te]
o
1]
o

B Root grows left
B Root grows right




Number of Roots

10

Ll
%2}
|
£

Trait: wholeAngSign Co-variate: collide

collide

w
2
o
'_

B Root grows left
B Root grows right




Number of Roots

15

10

Ll
%2}
|
£

Trait: wholeAngSign Co-variate: along

along

w
2
o
'_

B Root grows left
B Root grows right




Trait: quarterAngSign Co-variate: genotype

genotype




Number of Roots

12

10

™
o
Ll
o

Trait: quarterAngSign Co-variate: experiment

N
o
Ll
o

experiment

[Te]
o
1]
o

B Root grows left
B Root grows right




Number of Roots

12

10

Trait: quarterAngSign Co-variate: germAge

germAge

B Root grows left
B Root grows right




Number of Roots

14

12

10

Trait: quarterAngSign Co-variate: rootAge

rootAge

B Root grows left
B Root grows right




Number of Roots

12

10

™
o
Ll
o

Trait: quarterAngSign Co-variate: replicate

N
o
Ll
o

replicate

[Te]
o
1]
o

B Root grows left
B Root grows right




Number of Roots

10

Ll
%2}
|
£

Trait: quarterAngSign Co-variate: collide

collide

w
2
o
'_

B Root grows left
B Root grows right




Number of Roots

15

10

Ll
%2}
|
£

Trait: quarterAngSign Co-variate: along

along

w
2
o
'_

B Root grows left
B Root grows right




Trait: tenthAngSign Co-variate: genotype

genotype




Number of Roots

12

10

™
o
Ll
o

Trait: tenthAngSign Co-variate: experiment

N
o
Ll
o

experiment

[Te]
o
1]
o

B Root grows left
B Root grows right




Number of Roots

12

10

Trait: tenthAngSign Co-variate: germAge

germAge

B Root grows left
B Root grows right




Number of Roots

14

12

10

Trait: tenthAngSign Co-variate: rootAge

rootAge

B Root grows left
B Root grows right




Number of Roots

12

10

™
o
Ll
o

Trait: tenthAngSign Co-variate: replicate

N
o
Ll
o

replicate

[Te]
o
1]
o

B Root grows left
B Root grows right




Number of Roots

10

Ll
%2}
|
£

Trait: tenthAngSign Co-variate: collide

collide

w
2
o
'_

B Root grows left
B Root grows right




Number of Roots

15

10

Ll
%2}
|
£

Trait: tenthAngSign Co-variate: along

along

w
2
o
'_

B Root grows left
B Root grows right




Trait: tipAngSign Co-variate: genotype

genotype




Number of Roots

12

10

™
o
Ll
o

Trait: tipAngSign Co-variate: experiment

N
o
Ll
o

experiment

[Te]
o
1]
o

B Root grows left
B Root grows right




Number of Roots

12

10

Trait: tipAngSign Co-variate: germAge

germAge

B Root grows left
B Root grows right




Number of Roots

14

12

10

Trait: tipAngSign Co-variate: rootAge

rootAge

B Root grows left
B Root grows right




Number of Roots

12

10

™
o
Ll
o

Trait: tipAngSign Co-variate: replicate

N
o
Ll
o

replicate

[Te]
o
1]
o

B Root grows left
B Root grows right




Number of Roots

10

Ll
%2}
|
£

Trait: tipAngSign Co-variate: collide

collide

w
2
o
'_

B Root grows left
B Root grows right




Number of Roots

15

10

Ll
%2}
|
£

Trait: tipAngSign Co-variate: along

along

w
2
o
'_

B Root grows left
B Root grows right




