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1.1 J90 €ou

The SAS Systenm 13:52 Wednesday, March 4, 2009 1
Analysis of Variance Procedure
Class Level Information

Class Levels Values
FARMER 6 Chiangva Choi Liang Maidonke Peun Yone
TREAT 2 TO T1

Number of observations in data set = 862
Group  Obs Dependent Variables
1 749 D
2 751 H

NOTE: Variables in each group are consistent with respect to the presence or
absence of missing values.

The SAS System 13:52 Wednesday, March 4, 2009 2
Analysis of Variance Procedure

Dependent Variable: D

Source DF Sum of Squares Mean Square F Value Pr > F

Model 6 575.22292731 95.87048788 95.67 0.0001

Error 742 743.58441555 1.00213533

Corrected Total 748 1318.80734286

R-Square C.V. Root MSE D Mean

0.436169 40.76480 1.00106710 2.45571429

Source DF Anova SS Mean Square F Value Pr > F

FARMER 5 564.97337900 112.99467580 112.75 0.0001

TREAT 1 10.24954831 10.24954831 10.23 0.0014
The SAS System 13:52 Wednesday, March 4, 2009 3

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: D

NOTE: This test controls the type I comparisonwise error rate, not the

experimentwise error rate
Alpha= 0.05 df= 742 MSE= 1.002135
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 121.3377
Number of Means 2 3 4 5 6
Critical Range .2523 .2657 .2746 .2812 .2863
Means with the same letter are not significantly different.
Duncan Grouping Mean N FARMER

A 3.9335 103 Liang

B 3.5190 100 Yone

C 2.6114 149 Choi

D 2.0199 136 Peun

D 1.8059 111 Maidonke
E 1.4535 150 Chiangva

16



The SAS System 13:52 Wednesday, March 4, 2009 4
Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: D
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 742 MSE= 1.002135
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 340.1015
Number of Means 2
Critical Range .1507
Means with the same letter are not significantly different.

Duncan Grouping Mean N TREAT
A 2.61567 261 TO
B 2.37016 488 T1
The SAS System 13:52 Wednesday, March 4, 2009 5

Analysis of Variance Procedure
Dependent Variable: H

Source DF Sum of Squares Mean Square F Value Pr > F

Model 6 4148504 .80403729 691417.46733955 78.00 0.0001

Error 744 6594790.95095606 8863.96633193

Corrected Total 750 10743295.75499330

R-Square C.V. Root MSE H Mean

0.386148 37.78908 94.14863956 249.14247670

Source DF Anova SS Mean Square F Value Pr > F

FARMER 5 4066219.75570499 813243.95114100 91.75 0.0001

TREAT 1 82285.04833230 82285.04833230 9.28 0.0024
The SAS System 13:52 Wednesday, March 4, 2009 6

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: H
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 744 MSE= 8863.966
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 121.6442
Number of Means 2 3 4 5 6
Critical Range 23.70 24.95 25.79 26.41 26.89
Means with the same letter are not significantly different.
Duncan Grouping Mean N FARMER
A 359.60 103 Liang
A 350.68 100 Yone
B 271.31 149 Choi
C 205.66 112 Maidonke
C 199.72 136 Peun
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D 161.44 151 Chiangva

The SAS System 13:52 Wednesday, March 4, 2009 7
Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: H
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate

Alpha= 0.05 df= 744 MSE= 8863.966

WARNING: Cell sizes are not equal.

Harmonic Mean of cell sizes= 341.1931
Number of Means 2
Critical Range 14.15

Means with the same letter are not significantly different.

Duncan Grouping Mean N TREAT
A 263.443 262 TO
B 241.481 489 T1

12 U9 yoj9
The SAS System 13:52 Wednesday, March 4, 2009 8
Analysis of Variance Procedure
Class Level Information

Class Levels Values
FARMER 4 Goi Khamchan Lhongcha Mhan
TREAT 2 TO T1

Number of observations in data set = 273

The SAS System 13:52 Wednesday, March 4, 2009 9
Analysis of Variance Procedure

Dependent Variable: D

Source DF Sum of Squares Mean Square F Value Pr > F

Model 4 14.98806060 3.74701515 18.43 0.0001

Error 268 54.48023610 0.20328446

Corrected Total 272 69.46829670

R-Square C.V. Root MSE D Mean

0.215754 28.5898 10.45087078 1.57703297

Source DF Anova SS Mean Square F Vvalue Pr > F

FARMER 3 14.96650442 4.98883481 24.54 0.0001

TREAT 1 0.02155618 0.02155618 0.11 0.7450
The SAS Systenm 13:52 Wednesday, March 4, 2009 10

Analysis of Variance Procedure
Dependent Variable: H

Source DF Sum of Squares Mean Square F Value Pr > F
Model 4 424115.01385670 106028.75346417 29.74 0.0001
Error 268 955411.54291986 3564.96844373
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Corrected Total 272 1379526.55677656

R-Square C.V. Root MSE H Mean

0.307435 33.41076 59.70735670 178.70695971

Source DF Anova SS Mean Square F Value Pr > F

FARMER 3 424011.00601779 141337.00200593 39.65 0.0001

TREAT 1 104.00783890 104.00783890 0.03 0.8645
The SAS System 13:52 Wednesday, March 4, 2009 11

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: D
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate

Alpha= 0.05 df= 268 MSE= 0.203284
WARNING: Cell sizes are not equal.

Harmonic Mean of cell sizes= 60.01178
Number of Means 2 3 4
Critical Range .1621 .1706 .1763

Means with the same letter are not significantly different.

Duncan Grouping Mean N FARMER
A 2.06265 49 Khamchan
B 1.52750 104 Lhongcha
B 1.45577 78 Mhan
B 1.35833 42 Goi
The SAS System 13:52 Wednesday, March 4, 2009 12

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: H
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 268 MSE= 3564.968
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 60.01178
Number of Means 2 3 4
Critical Range 21.46 22.59 23.35
Means with the same letter are not significantly different.

Duncan Grouping Mean N FARMER
A 250.94 49 Khamchan
B 185.69 104 Lhongcha
C 150.38 78 Mhan
C 129.74 42 Goi
The SAS Systenm 13:52 Wednesday, March 4, 2009 13

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: D
NOTE: This test controls the type I comparisonwise error rate, not the

19



experimentwise error rate

Alpha= 0.05 df= 268 MSE= 0.203284
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 126.1978
Number of Means 2
Critical Range .1118
Means with the same letter are not significantly different.

Duncan Grouping Mean N TREAT
A 1.58374 174 T1
A 1.56525 99 TO
The SAS System 13:52 Wednesday, March 4, 2009 14

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: H
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 268 MSE= 3564.968
WARNING: Cell sizes are not equal.

Harmonic Mean of cell sizes= 126.1978
Number of Means 2
Critical Range 14.80

Means with the same letter are not significantly different.

Duncan Grouping Mean N TREAT
A 179.525 99 TO
A 178.241 174 T1

douvuiae2: Sunaudwaszgunanas@uduiozegay wtass 6oy Foyntoastinla

2.1 U9 €ou

The SAS System 20:15 Wednesday, January 21, 2009 1
Analysis of Variance Procedure
Class Level Information

Class Levels Values
FARMER 6 Chiangva Choi Lang Maidonke Peun Yone
TREAT 2 TO T1

Number of observations in data set = 76
NOTE: All dependent variable are consistent with respect to the presence or
absence of missing

values. However only 631 observations can be used in this analysis.

The SAS System 20:15 Wednesday, January 21, 2009 2
Analysis of Variance Procedure
Dependent Variable: D

Source DF Sum of Squa Mean Square F Value Pr > F
Model 6 851.48480717 141.91413453 81.76 0.0001

20



Error 624 1083.10814402 1.73575023

Corrected Total 630 1934.59295119

R-Square C.V. Root MSE D Mean

0.440136 32.19947 1.31747874 4.09161648

Source DF Anova SS Mean Square F Value Pr > F

FARMER 5 762.10738124 152.42147625 87.81 0.0001

TREAT 1 89.37742592 89.37742592 51.49 0.0001
The SAS System 20:15 Wednesday, January 21, 2009 3

Analysis of Variance Procedure

Dependent Variable: H

Source DF Sum of Squares Mean Square F Value Pr > F

Model 6 2982045.19781192 497007 .53296865 47.79 0.0001

Error 6489151.35686320 10399.28102061

Corrected Total 30 9471196.55467512

R-Square C.V. Root MSE H Mean

0.314854 30.81949 101.97686512 330.88431062

Source DF Anova SS Mean Square F Vvalue Pr > F

FARMER 5 2612404.44105475 522480.88821095 50.24 0.0001

TREAT 1 369640.75675717 369640.75675717 35.54 0.0001

The SAS System 20:15 Wednesday, January 21, 2009 4

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: D
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 624 MSE= 1.73575
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 93.10034
Number of Means 2 3 4 5 6
Critical Range .3792 .3993 .4127 .4225 .4303

Means with the same letter are not significantly different.

Duncan Grouping Mean N FARMER
A 5.9420 105 Lang
B 5.1604 49 Yone
C 4.4654 150 Choi
D 3.7285 93 Maidonke
E 3.0784 116 Chiangva
E 2.8084 118 Peun
The SAS System 20:15 Wednesday, January 21, 2009 5

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: H
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 624 MSE= 10399.28
WARNING: Cell sizes are not equal.
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Harmonic Mean of cell sizes= 93.10034
Number of Means 2 3 4 5 6
Critical Range 29.35 30.90 31.94 32.71 33.31
Means with the same letter are not significantly different.

Duncan Grouping Mean N FARMER
A 431.48 105 Lang
A 419.29 49 Yone
B 344.49 150 Choi
B 318.80 93 Maidonke
C 279.13 116 Chiangva
D 247.78 118 Peun

The SAS System 20:15 Wednesday, January 21, 2009 6
Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: D
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 624 MSE= 1.73575
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 310.5547
Number of Means 2
Critical Range .2076
Means with the same letter are not significantly different.

Duncan Grouping Mean N TREAT
A 4.4235 355 T1
B 3.6648 276 TO
The SAS System 20:15 Wednesday, January 21, 2009 7

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: H
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 624 MSE= 10399.28
WARNING: Cell sizes are not equal.

Harmonic Mean of cell sizes= 310.5547
Number of Means 2
Critical Range 16.07

Means with the same letter are not significantly different.

Duncan Grouping Mean N TREAT
A 352.225 355 Ti1
B 303.435 276 TO
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2.2 U yoy9
The SAS System 20:15 Wednesday, January 21, 2009 1
Analysis of Variance Procedure

Class Level Information

Class Levels Values
FARMER 4 Choi Khamchan Lhongcha Manh
TREAT 2 TO T1

Number of observations in data set = 430
NOTE: All dependent variable are consistent with respect to the presence or
absence of missing
values. However only 286 observations can be used in this analysis.
The SAS System 20:15 Wednesday, January 21, 2009 2
Analysis of Variance Procedure
Dependent Variable: D

Source DF Sum of Squares Mean Square F Value Pr > F
Model 4 62.90679084 15.72669771 38.77 0.0001
Error 281 113.97261371 0.40559649

Corrected Total 285 176.87940455

R-Square C.V. Root MSE D Mean

0.355648 22.71935 0.63686458 2.80318182

Source DF Anova SS Mean Square F Value Pr > F
FARMER 3 54.54443377 18.18147792 44.83 0.0001
TREAT 1 8.36235707 8.36235707 20.62 0.0001

The SAS System

20:15 Wednesday, January 21, 2009 3

Analysis of Variance Procedure
Dependent Variable: H

Source DF Sum of Squares Mean Square F Value Pr > F
Model 4 581621.79058378 145405.44764595 35.30 0.0001
Error 281 1157586.12899664 4119.52359074
Corrected Total 285 1739207.91958042
R-Square C.V. Root MSE H Mean
0.334418 24.44045 64.18351495 262.61188811
Source DF Anova SS Mean Square F Value Pr > F
FARMER 3 579015.24926681 193005.08308894 46.85 0.0001
TREAT 1 2606.54131697 2606.54131697 0.63 0.4270
The SAS System 20:15 Wednesday, January 21, 2009 4
Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: D
NOTE: This test controls the type I comparisonwise error rate, not the

experimentwise error rate
Alpha= 0.05 df= 281 MSE= 0.405596
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 65.20236
Number of Means 2 3 4
Critical Range .2196 .2311 .2389
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Means with the same letter are not significantly different.

Duncan Grouping Mean N FARMER
A 3.5266 58 Khamchan
B 2.8889 103 Lhongcha
C 2.5111 79 Manh
D 2.2007 46 Choi
The SAS Systenm 20:15 Wednesday, January 21, 2009 5

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: H
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate

Alpha= 0.05 df= 281 MSE= 4119.524
WARNING: Cell sizes are not equal.

Harmonic Mean of cell sizes= 65.20236
Number of Means 2 3 4
Critical Range 22.13 23.29 24.07

Means with the same letter are not significantly different.

Duncan Grouping Mean N FARMER
A 334.83 58 Khamchan
B 273.37 103 Lhongcha
C 233.92 79 Manh
D 196.74 46 Choi
The SAS System 20:15 Wednesday, January 21, 2009 6

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: D
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 281 MSE= 0.405596
WARNING: Cell sizes are not equal.

Harmonic Mean of cell sizes= 141.4266
Number of Means 2
Critical Range .1491

Means with the same letter are not significantly different.

Duncan Grouping Mean N TREAT
A 2.95709 158 T1
B 2.61320 128 TO
The SAS System 20:15 Wednesday, January 21, 2009 7

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: H
NOTE: This test controls the type I comparisonwise error rate, not the
experimentwise error rate
Alpha= 0.05 df= 281 MSE= 4119.524
WARNING: Cell sizes are not equal.

24



Harmonic Mean of cell sizes= 141.4266

Number of Means

Critical Range
Means with the same letter are not significantly different.

Duncan Grouping N TREAT

A 265.329 158 Ti1

A 259.258 128 TO
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