Appendix C2.b  ANOVA output for August 2010 Percent Cover Data, National Wind Technology

(NWTC) – SunEdison 1 Megawatt PV Array Vegetation Test Plots 
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[Previously saved workspace restored]

> totalveg=read.csv(file.choose())

> attach(totalveg)

> tvaov=aov(Cover~SeedMix*Treatment*Shading)

> summary(tvaov)


Df

Sum

Sq Mean

Sq F value

Pr(>F)

 

SeedMix
3

3528

1175.85

6.8114


0.0001739 ***

Treatment
2

1726

862.85


4.9983


0.0071814 ** 

Shading
2

250

125.04


0.7243


0.4852967    

SeedMix:Treatment
6

4280

713.26


4.1318


0.0004867 ***

SeedMix:Shading
6

565

94.18


0.5456


0.7734466    

Treatment:Shading
4

369

92.15


0.5338


0.7109683    

SeedMix:Treatment:Shading
12

712

59.35


0.3438


0.9804570    

Residuals
396

68361

172.63                      

---

Signif. codes:  0 ‘***’
 0.001 ‘**’ 
0.01 ‘*’ 
0.05 ‘.’ 

0.1 ‘ ’ 
1 

> TukeyHSD(tvaov)

  Tukey multiple comparisons of means

    95% family-wise confidence level

Fit: aov(formula = Cover ~ SeedMix * Treatment * Shading)

$SeedMix


diff

lwr

upr


p adj



P2-P1 
-6.329074

 -10.941985
 
-1.716164 

0.0025184

P3-P1  
1.169259

-3.443651

5.782170

0.9141278

P4-P1
-1.332130

-5.945040

3.280781

0.8787440

P3-P2
7.498333

2.885423

12.111244

0.0001979

P4-P2
4.996944

0.384034

9.609855

0.0277967

P4-P3
-2.501389

-7.114299

2.111522

0.5006905

$Treatment

            
diff        


lwr       


upr     


p adj

A2-A1  
4.5834028  


0.9406378  

8.2261677 

0.0091272

A3-A1  
0.8015972 


-2.8411677  

4.4443622 

0.8627622

A3-A2 

-3.7818056 


-7.4245705 

-0.1390406 

0.0397776

$Shading

         

diff       


lwr      


upr     


p adj

M-E 

-1.152708 


-4.795473 

2.490057 

0.7371611

W-E 

-1.844583 


-5.487348 

1.798182 

0.4590686

W-M

-0.691875 


-4.334640 

2.950890 

0.8958369

$`SeedMix:Treatment`

...[data removed]...

$`SeedMix:Shading`

...[data removed]...

$`Treatment:Shading`

...[data removed]...

$`SeedMix:Treatment:Shading`

...[data removed]...

> print(model.tables(tvaov,"means"),digits=3)

Tables of means

Grand mean

21.10729 

 SeedMix 

SeedMix

   

P1    

P2   

P3    

P4 

22.73 

16.40 

23.90 

21.40 

 Treatment 

Treatment

   

A1    

A2    

A3 

19.31 

23.90 

20.11 

 Shading 

Shading

    

E     

M     

W 

22.11 

20.95 

20.26 

 SeedMix:Treatment 

       

Treatment

SeedMix 
A1    

A2    

A3   

     P1 

27.74 

24.00 

16.45

     P2 

10.87 

19.31 

19.03

     P3 

21.92 

27.53 

22.25

     P4 

16.72 

24.74 

22.73

 SeedMix:Shading 

       

Shading

SeedMix 
E     

M     

W    

     P1 

22.81 

24.53 

20.85

     P2 

16.67 

15.50 

17.03

     P3 

24.50 

23.83 

23.36

     P4 

24.45 

19.95 

19.80

 Treatment:Shading 

         

Shading

Treatment 
E     

M     

W    

       A1 
20.23 

20.46 

17.25

       A2 
24.25 

24.04 

23.39

       A3 
21.84 

18.36 

20.15

 SeedMix:Treatment:Shading 

, , Shading = E

       

Treatment

SeedMix 
A1    

A2    

A3   

     P1 

29.42 

22.42 

16.59

     P2  

8.42 

20.25 

21.34

     P3 

22.84 

26.67 

24.00

     P4 

20.25 

27.67 

25.42

, , Shading = M

       

Treatment

SeedMix 
A1    

A2    

A3   

     P1 
30.42 
27.09 
16.09

     P2 
12.67 
18.33 
15.51

     P3 
23.25 
29.34 
18.92

     P4 
15.50 
21.42 
22.92

, , Shading = W

       

Treatment

SeedMix 
A1    

A2    

A3   

     P1 

23.39 

22.50 

16.67

     P2 

11.51 

19.33 

20.25

     P3 

19.67 

26.58 

23.83

     P4 

14.42 

25.15 

19.84

> loliumaov=aov(Lolium~SeedMix*Treatment*Shading)

> summary(loliumaov)

Df 

Sum Sq 

Mean Sq 

F value  

Pr(>F)    

SeedMix                     

3   

20.7    


6.90  


0.5821 

0.62705    

Treatment                   
2 

2327.8 

1163.89 

98.2190 

< 2e-16 ***

Shading                    

2  

 94.2   


47.10  


3.9751 

0.01953 *  

SeedMix:Treatment           
6   

48.1    


8.01  


0.6759 

0.66918    

SeedMix:Shading             
6   

51.5    


8.58  


0.7237 

0.63076    

Treatment:Shading           
4   

30.8    


7.71  


0.6503 

0.62697    

SeedMix:Treatment:Shading 12  

107.7    

8.97  


0.7573 

0.69452    

Residuals                 

396 

4692.6   

11.85                    

---

Signif. codes:  
0 ‘***’ 

0.001 ‘**’ 

0.01 ‘*’ 

0.05 ‘.’

 0.1 ‘ ’ 

1 

> TukeyHSD(loliumaov)

  Tukey multiple comparisons of means

    95% family-wise confidence level

Fit: aov(formula = Lolium ~ SeedMix * Treatment * Shading)

$SeedMix

            


diff       

lwr       


upr     


p adj

P2-P1 



-0.4353704 

-1.6439531 

0.7732124 

0.7891019

P3-P1 



-0.1852778 

-1.3938606 

1.0233050 

0.9790053

P4-P1 



-0.5649074 

-1.7734902 

0.6436754 

0.6234469

P3-P2  


 0.2500926 

-0.9584902 

1.4586754 

0.9507700

P4-P2 



-0.1295370 

-1.3381198 

1.0790457 

0.9926071

P4-P3



-0.3796296 

-1.5882124 

0.8289531 

0.8495469

$Treatment

             


diff        

lwr       


upr     


p adj

A2-A1  


4.95180556  

3.9974009  

5.906210 

0.0000000

A3-A1  


0.05569444 

-0.8987102  

1.010099 

0.9896636

A3-A2 


          -4.89611111 

-5.8505157 

-3.941707 

0.0000000

$Shading

          



diff       

lwr         

upr     


p adj

M-E 



-0.9303472 

-1.884752  

0.02405739 

0.0578978

W-E 



-1.0415278 

-1.995932 

-0.08712317 

0.0285537

W-M 



-0.1111806 

-1.065585  

0.84322406 

0.9594481

$`SeedMix:Treatment`

...[data removed]...

$`SeedMix:Shading`

...[data removed]...

$`Treatment:Shading`

...[data removed]...

$`SeedMix:Treatment:Shading`

...[data removed]...

> print(model.tables(loliumaov,"means"),digits=3)

Tables of means

Grand mean

2.009444 

 SeedMix 

SeedMix

  

 P1    

P2    

P3    

P4 

2.306 

1.870 

2.121 

1.741 

 Treatment 

Treatment

  

A1   

A2   

A3 

0.34 

5.29 

0.40 

 Shading 

Shading

   

E     

M     

W 

2.667 

1.736 

1.625 

 SeedMix:Treatment 

       

Treatment

SeedMix 
A1   

A2   

A3  

     P1 

1.25 

5.58 

0.08

     P2

0.00 

5.33 

0.28

     P3 

0.08 

5.19 

1.08

     P4 

0.03 

5.06 

0.14

 SeedMix:Shading 

       

Shading

SeedMix 
E    

M    

W   

     P1 

3.64 

1.61 

1.67

     P2 

1.94 

2.11 

1.56

     P3 

2.56 

1.92 

1.89

     P4 

2.53 

1.31 

1.39

 Treatment:Shading 

         

Shading

Treatment 
E   

M    

W   

       A1 
0.96 

0.02 

0.04

       A2 
6.42 

4.90 

4.56

       A3

0.63 

0.29 

0.27

 SeedMix:Treatment:Shading 

, , Shading = E

       

Treatment

SeedMix 
A1   

A2   

A3  

     P1 

3.75 

7.17 

0.00

     P2 

0.00 

5.67 

0.17

     P3 

0.08 

5.50 

2.08

     P4 

0.00 

7.33 

0.25

, , Shading = M

       

Treatment

SeedMix 
A1   

A2   

A3  

     P1 

0.00 

4.83 

0.00

     P2 

0.00 

5.75 

0.58

     P3 

0.00 

5.17 

0.58

     P4 

0.08 

3.83 

0.00

, , Shading = W

     

Treatment

SeedMix 
A1  

 A2   

A3  

     P1 

0.00 

4.75 

0.25

     P2 

0.00 

4.58 

0.08

     P3 

0.17 

4.92 

0.58

     P4 

0.00 

4.00 

0.17

> 
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