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Figure 1. Schematic diagram of the study area and experimental treatment structure at the Lon
Mann Cotton Research Station near Marianna, AR. Irrigated, dryland, burn, no burn,
conventional tillage (CT), and no-tillage (NT) treatment blocks, as well as the randomized high
(H) and low (L) residue level treatments are presented. The study area consists of 48, 3- by 6-m
individual plots.
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Figure 2. Tillage [conventional-tillage (CT) and no-tillage (NT)], irrigation [irrigated (IR) and
non-irrigated (NI)] and burn [burn (B) and no-burn (NB)] treatment effects on 2012 and 2015
soil volumetric water content (VWC) prior to tension infiltration measurements in November
2015 following nearly 14 years of consistent management in a wheat-soybean, double-crop
system near Marianna, AR. Different letters atop bars within a panel denote significant
differences between treatment combinations.
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Figure 3. Tillage [conventional-tillage (CT) and no-tillage (NT)], irrigation [irrigated (IR) and
non-irrigated (NI)] and residue-level [high- (H) and low-residue (L)] treatment effects on 2012
and 2015 overall infiltration rate from falling-head infiltration measurements in November 2015
following nearly 14 years of consistent management in a wheat-soybean, double-crop system
near Marianna, AR. Different letters atop bars within a panel denote significant differences
between treatment combinations.
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Figure 4. Tillage [conventional-tillage (CT) and no-tillage (NT)] and residue-level [high- (H)
and low-residue (L)] treatment effects on 2015 soil organic matter (SOM) concentration in
November 2015 following nearly 14 years of consistent management in a wheat-soybean,
double-crop system near Marianna, AR. Different letters atop bars within a panel denote
significant differences between treatment combinations.

208



Summary and Overall Conclusions

Following 11 and nearly 14 years of consistent management in a wheat-soybean, double-
crop production system on a silt-loam soil in the Lower Mississippi River Delta region of eastern
Arkansas, wheat-residue-level, residue-burning, tillage, irrigation, and their combinations
resulted in many differences in soil aggregate and particulate organic matter-related soil
aggregate properties in the top 10-cm and infiltration-related hydraulic properties. Several
similar treatment interactions and main effects were observed across soil and hydraulic
properties.

Residue-level resulted in several interactions with the burn treatment. The burn-low-
residue combination decreased the aggregated soil fraction compared to the other three burn-
residue-level combinations, though the coarse silt-clay-associated C content was greatest under
the no-burn-high- compared to the no-burn-low-residue combination, while the burn-low- and
high-residue combinations were intermediate and did not differ. Comparatively, the fine silt-clay
C content and coarse and fine silt-clay N contents did not differ among burn-residue-level
combinations. The high-residue-burn interaction resulted in a complete burn of aboveground
residue resulting in a cumulative reduction in non-aggregated coarse C content, compared to the
other residue-level-burn combinations. Though not a treatment interaction with residue-level, in
2012, averaged across tillage, residue-level, and irrigation, the overall tension infiltration rate
under the no-burn was 2.1 times greater than under the burn treatment, indicating a reduction in
soil matrix infiltration that could be due to the hydrophobic properties of ash, though no
treatment effects were observed in 2015. Furthermore, the reduction in coarse silt-clay-
associated C content due to the burn treatment may have contributed to reduced soil matrix

infiltration.
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Residue-level resulted in several interactions with the irrigation treatment. The
aggregated soil fraction was greater in the irrigation-high- than the irrigation-low-residue
combination likely due to increased slaking of unstable aggregates, coupled with an increase in
microbial activity, reducing the opportunity for residue incorporation into aggregates, while the
non-irrigated-high- and low-residue combinations were intermediate and did not differ. In
support of this result, coarse total POM N content and coarse LF C and N contents were greater
under the irrigated-low-residue combination compared to all the remaining irrigation-residue-
level combinations, though the fine total POM and LF C and N contents as well as coarse total
POM C content were unaffected by irrigation or residue-level treatments. These results suggest C
and N content retention within coarse POM and LF fractions is maximized due to greater residue
inputs and reduced microbial activity within the irrigated-low-residue combination, despite a
reduction in the aggregated fraction. However, the overall falling-head infiltration rate,
measuring saturated vertical water intrusion, in the non-irrigated-high-residue combination in
2012 was 2.7 times greater than the combined average of all 2015 irrigation-residue-level
combinations, which did not differ. This is contrary to what would be expected, as aggregation
and C and N contents were at least numerically lower within the non-irrigated-residue-level
combinations.

Residue-level resulted in several interactions with the tillage treatments. The NT-high-
and low- compared to the CT-high- and low-residue combinations had substantially lower
macro-aggregate and greater micro-aggregate fractions, total fine C content, and silt-clay C
content, potentially indicating an increase in micro-aggregate-stabilized labile C after nearly 14
years of consistent management and conversion from mono-cropped, CT soybean production.

This suggests CT increases macro-aggregation, but reduces micro-aggregation by increasing the
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aggregate turn-over rate. Comparatively, the NT-high-residue combination had the greatest
micro-aggregate fraction, likely due to reduced microbial degradation, increased residue input,
and less soil disturbance. Adjusted for differences in volumetric water content and averaged for
burn and irrigation, the falling-head overall infiltration rate was more than five times greater in
the CT-high-residue combination in 2012 compared to the average of all remaining tillage-
residue-level-year combinations, with the exception of the 2012 NT-low-residue combination
which was intermediate and did not differ. The greater overall falling-head infiltration rates in
2012 CT-residue-level combination may have occurred, in part, due to the generally greater
macro-aggregated soil within the CT-high-residue treatments resulting in a higher proportion of
large pores compared to an adverse relationship with micro-aggregate fractions and C and N
contents.

Overall, results from this study indicated a multitude of differences in how common and
alternative residue and water management practices affect soil aggregate fractions and their
associated POM-related and microbial biomass properties in the top 10 cm, in addition to
infiltration, in a long-term WSDC production system on a silt-loam soil in the LMRD region of
eastern Arkansas. Specifically, the long-term effects of not burning wheat-residue in a WSDC
generally increased aggregated soil, POM fraction C and N contents in the top 10-cm and matric
infiltration compared. In addition, the long-term effects of wheat-residue fertilization, NT, and
soybean irrigation in a WSDC generally increased aggregated soil, POM fraction C and N
contents in the top 10-cm and infiltration. Results also showed significant variations in
aggregate-associated labile C and N as affected by residue and water management practices that
would otherwise have not been realized from whole-soil C and N analyses. The combination of a

high-residue level with irrigation in addition to NT with low-residue level in a WSDC system
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appear to be beneficial sets of agronomic management practices that promote increased
infiltration. In effect, alternative management practices, through improved infiltration, can be
implemented to better sustain natural resources. An increase in infiltration can lead to greater
water storage, decreasing the dependence on alluvial aquifers, thus indirectly reducing
groundwater depletion.

Though this study reported on cumulative effects of various traditional and alternative
residue and water management practices after 11 and 14 years of consistent management, further
variability in aggregate POM, POM-fraction-associated C and N, and infiltration may become
more distinguishable after additional years of consistent management. This study quantified how
the effects of different, common agronomic management practices and the influence of microbial
biomass can contribute to the distribution of soil aggregates and aggregate POM and POM-
fraction-associated C and N storage. Furthermore, this study demonstrated that certain
agronomic management practice combinations, such as NT, no-burn, high-residue level, and
irrigation, can improve soil aggregation in a highly erodible, loess-derived soil. In addition, this
study demonstrated that certain mangagement practice combinations protect soil C to perhaps
reduce gaseous losses of C as CO; via soil respiration under aerobic soil conditions as would
occur most often even under irrigated soybean production in a WSDC system. Reductions in
CO2 emissions from agriculturally managed soils can partially attenuate rising greenhouse gas
concentrations in the atmosphere, thereby potentially mitigating the negative effects of climate
change. Additionally, greater infiltration can also increase crop growth by increasing the amount
and duration of plant available water into the soil profile in addition to reducing nutrient/topsoil

loss by erosion.

212



Appendices

Appendix A. Example SAS program using ‘soilBD’ in model statement used to analyze the data

in Appendix C for residue-level, burn, and tillage treatment effects in a three-factor ANOVA for
a strip-split model.

title 'Johan Desrochers: ANOVA for strip-split analyses’;
data SoilProp;
infile 'SoilProp.csv' firstobs = 2 delimiter = ",";
input plot thlock bblock till $ brn $ fert $ soilBD;
label plot = 'Plot number
tblock = Tillage block'’
bblock = "brn block'
till = Tillage'
brn = "burning’
fert = 'Residue level'
soilBD = 'Soil Bulk Density'
run;

proc sort data = SoilProp; by tblock bblock till plot ;
quit;

proc mixed data = SoilProp method = type3;
class tblock bblock till brn fert ;

model soilBD =

till

fert

brn

till*fert

till*brn

fert*brn

till*fert*brn / ddfm=kenwardroger

random tblock tblock*till bblock bblock*brn tblock*bblock*till*brn
tblock*bblock*fert thlock*bblock*till*fert tblock*bblock*brn*fert ;

Ismeans till / diff ;

Ismeans fert / diff ;
Ismeans brn / diff ;
Ismeans till*fert / diff ;
Ismeans till*brn / diff ;
Ismeans fert*brn / diff ;
Ismeans till*fert*brn / diff ;

quit;
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Appendix B. Example SAS program using ‘soilBD’ in model statement used to analyze the data

in Appendix C for residue-level, tillage, and irrigation treatment effects in a three-factor
ANOVA for a strip-split model.

title 'Johan Desrochers: ANOVA for strip-split analyses’;
data SoilProp;

infile 'SoilProp.csv' firstobs = 2 delimiter = ",";
input plot thlock iblock till $ irrig $ fert $ soilBD;
label plot = 'Plot number

tblock = Tillage block’

iblock ="Irrig block'

till = Tillage'

irrig = 'lrrigation’

fert = 'Residue level'

soilBD = 'Soil Bulk Density’
run;

proc sort data = SoilProp; by tblock iblock till plot ;
quit;

proc mixed data = SoilProp method=type3 ;
class tblock iblock till irrig fert ;

model soilBD =

till

fert

irrig

till*fert

till*irrig

fert*irrig

till*fert*irrig / ddfm=kenwardroger

random tblock tblock*till iblock iblock*irrig tblock*iblock*till*irrig
tblock*iblock*fert tblock*iblock*till*fert tblock*iblock*irrig*fert ;

Ismeans till / diff ;

Ismeans fert / diff ;

Ismeans irrig / diff ;
Ismeans till*fert / diff ;
Ismeans till*irrig / diff ;
Ismeans fert*irrig / diff ;
Ismeans till*fert*irrig / diff ;

quit;

214



Appendix C-A. Raw data of pH, electrical conductivity (EC pmhos cm™), total nitrogen (TotN;
%), total carbon (TotC %) and loss on ignition (LOI %) soil organic matter that was inserted into

the model statement of the SAS program in Appendix A and B.

plot tblock bblock iblock ftill
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CT
NT
CT
CT
NT
NT
CT
NT
CT
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burn irrig
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=R Rl el ol e e e - el oo« e v o B - B ve ol e o O B =
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NI
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H
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pH
7.25
7.15
7.18
7.30
7.35
7.22
7.15
7.01
6.94
7.02
7.20
7.14
6.95
6.96
6.88
6.96
7.00
7.32
7.06
7.00
7.04
6.95
7.05
7.02
6.71
5.75
5.45
6.12
6.18
6.44
6.23
6.45
6.35
6.14
6.40
5.98
6.10
6.04

EC
94
91
104
79
75
92
84
70
97
116
85
83
92
76
90
101
97
83
84
75
93
100
95
94
78
82
92
57
63
63
80
73
63
60
69
92
89
87

TotN
0.17
0.18
0.19
0.15
0.17
0.17
0.17
0.17
0.18
0.19
0.17
0.15
0.16
0.15
0.16
0.16
0.18
0.16
0.17
0.15
0.17
0.17
0.17
0.16
0.18
0.16
0.14
0.15
0.17
0.14
0.16
0.16
0.14
0.15
0.14
0.16
0.14
0.18

TotC
1.38
1.47
1.53
1.08
1.11
1.32
1.32
1.14
1.49
151
1.26
1.06
1.23
0.97
1.03
1.26
1.14
1.13
1.32
1.06
1.20
1.33
1.27
1.18
1.38
1.25
0.87
1.04
1.30
0.99
1.12
1.13
0.93
1.07
0.81
1.12
0.95
1.37

LOI
2.48
2.81
2.88
2.15
2.27
2.73
2.42
2.22
2.65
2.76
2.36
2.35
2.46
1.94
1.90
2.38
2.33
2.38
2.63
2.11
2.37
2.56
2.52
2.50
2.63
241
1.79
2.03
2.56
2.17
2.46
2.37
2.06
2.23
1.92
2.38
2.17
2.86



Appendix C-A (continued).

plot tblock bblock iblock till
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pH
6.28
6.30
6.35
6.36
6.48
6.25
6.12
6.50
6.24
6.30

EC
94
74
83
77
77
63
86
110
92
78

TotN
0.15
0.16
0.17
0.15
0.16
0.16
0.18
0.17
0.19
0.14

TotC
1.08
1.22
1.31
1.09
1.09
1.14
1.30
1.30
1.53
0.92

LOI
2.28
3.91
2.75
2.55
2.46
2.77
2.71
2.84
3.12
2.10



Appendix C-B. Raw data of phosphorus (P mg kg™?), potassium (K mg kg), calcium (Ca mg
kg™), magnesium (Mg mg kg*) and sulfur (S mg kg™) that was inserted into the model statement

of the SAS program in Appendix A and B.

plot tblock bblock iblock
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irrig

IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI

P
28.90
26.07
20.87
18.75
20.15
19.63
24.00
18.05
23.10
19.37
16.26
20.58
25.21
19.96
19.91
31.58
19.22
25.56
23.26
15.42
20.80
27.49
18.73
22.03
25.78
25.37
20.32
21.84
15.93
24.96
28.18
27.50
23.30
23.07
19.18
21.69
23.97
38.30

K
54.00
71.20
58.83
61.54
49.10
63.88
65.55
62.05
64.99
58.66
52.00
63.78
69.29
67.17
63.73
72.10
53.90
65.14
64.07
52.74
66.26
62.31
89.77
62.98
80.40
74.21
65.59
70.62
97.94
88.52
84.13
70.76
77.94
87.72
67.16
72.41
71.53

Ca Mg
1248.00 297.00
1185.66 287.64
1283.02 319.19
1089.47 271.87
1238.75 301.21
1313.77 334.24
1158.94 283.26
1003.78 248.14
1113.21 268.53
1273.81 319.27
1182.50 301.07
1226.54 315.74
1309.70 339.76
1263.15 284.07
1323.08 316.09
1526.08 398.71
1465.40 367.34
1441.79 381.85
1329.75 354.49
1191.48 318.88
1376.36 369.35
1454.92 398.02
1313.76 339.74
1450.77 397.25
1253.97 290.96
1110.00 247.98
1007.01 211.12
1195.77 273.98
1123.08 260.48
1213.22 278.16
1258.67 284.48
1367.02 268.51
1268.32 278.49
1228.61 281.62
1227.42 258.47
1276.65 272.23
1379.89 236.33

104.97 1390.65 260.61

S
8.30
8.88
8.84
8.49
6.99
8.28
8.21
7.41

10.61
11.45
7.95
6.81
7.72
7.29
8.21
9.00
7.78
7.75
7.47
7.39
8.40
9.59
8.18
8.16
8.61
10.75
8.72
7.05
7.55
6.65
8.81
7.81
6.51
6.74
6.71
10.14
8.42
10.78



Appendix C-B (continued).

plot tblock bblock iblock
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irrig
NI
NI
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P
21.07
19.10
29.24
21.50
27.71
19.92
32.52
34.75
25.17
26.87

K Ca Mg
77.02 1420.06 235.63
63.62 1390.37 256.54
84.83 1417.35 271.61
67.06 1427.70 267.82
92.17 1447.30 264.99
74.06 1385.44 230.48
102.53 1363.40 210.20
118.31 1433.12 270.17
101.25 1546.75 262.03
84.71 1522.98 266.72

S
9.16
7.52
8.46
7.79
6.74
6.34
9.90

10.60
9.77
8.04



Appendix C-C. Raw data of sodium (Na mg kg™), iron (Fe mg kg!), manganese (Mn mg kg™?),
zinc (Zn mg kg*) and copper (Cu mg kg™) that was inserted into the model statement of the SAS
program in Appendix A and B.

plot tblock bblock iblock
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irrig
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NI
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Na
17.00
13.71
13.77
16.80
15.29
15.60
13.73
13.73
12.21
19.14
14.64
16.44
16.27
17.37
18.41
19.50
15.47
19.95
14.56
15.61
17.39
18.57
20.37
25.62
10.79
10.26
11.45
12.50
10.26
11.70
12.03
13.42
12.12

9.41
13.45
11.61
16.77
10.00

Fe
193.00
158.56
174.29
154.99
154.73
169.39
165.63
148.78
137.72
163.52
151.55
149.44
177.92
173.17
151.25
229.08
170.81
195.13
185.90
148.06
176.97
220.53
150.82
196.31
194.12
180.80
166.43
201.54
178.94
197.72
189.72
178.57
148.74
196.14
163.11
176.68
168.36
204.08

Mn
251.00
228.05
217.52
243.73
190.55
192.95
260.35
227.88
196.23
232.63
191.94
161.94
185.05
176.24
155.42
195.99
150.41
178.91
203.81
153.53
172.07
192.79
140.13
193.38
155.77
132.81
127.41
170.29
156.37
188.98
159.38
142.97
108.43
174.80
130.37
180.88
147.72
162.71

Zn
2.20
2.04
1.78
1.57
1.18
1.25
1.97
2.35
1.64
141
1.12
1.08
1.32
1.33
1.14
1.23
0.96
1.13
1.64
1.09
1.27
1.24
1.33
1.14
1.50
1.63
1.26
1.63
1.68
1.54
1.53
1.98
1.33
1.43
1.17
1.46
1.25
2.20

Cu
1.50
1.26
1.20
1.35
1.16
1.24
1.34
1.17
1.09
1.26
1.20
1.29
1.33
1.35
1.28
1.50
1.23
1.39
1.49
1.30
1.38
1.42
1.26
1.38
1.37
1.27
1.31
1.40
1.17
1.41
1.45
1.49
1.25
1.34
1.25
1.32
1.41
1.40



Appendix C-C (continued).

plot tblock bblock iblock
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Na
13.60
11.66
10.08
11.39
11.78

9.48
7.98
9.71
8.56
9.18

Fe
169.01
169.24
191.01
165.63
199.29
173.32
154.50
177.32
183.52
169.74

Mn
151.90
166.19
188.19
166.16
173.02
149.35
149.27
200.75
177.15
185.79

Zn
1.54
1.52
1.90
1.71
1.59
1.66
2.36
2.10
2.13
1.55

Cu
1.36
1.46
1.42
1.44
1.54
1.42
1.43
1.50
1.41
1.39



Appendix C-E. Raw data of bulk density in 2015 (BD15 g cm™3), wheat residue 2015
(WheatRes15 kg ha') and soybean yield 2015 (soyyield15 kg ha™) that was inserted into the
model statement of the SAS program in Appendix A and B.

plot tblock bblock iblock till
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BD15
1.27
1.09
1.21
1.26
1.22
1.30
1.27
1.20
1.23
1.34
1.24
1.34
1.29
131
1.27
1.27
1.36
131
1.29
1.23
1.25
1.30
1.28
1.38
1.33
131
1.34
1.34
1.34
1.34
1.37
1.36
1.32
1.32
1.29
1.27
1.20
1.20

WheatRes15
6791.6
12813.2
4599.6
4718
4945.6
4837.2
7376.8
6397.2
5597.6
8796.8
6608.8
3021.2
7373.6
4510.4
6014
3732.8
3487.2
3122.4
3942
7046.4
3283.6
7586.8
2863.2
10354.4
5665.2
6290.4
7144.4
4902.8
7068.8
3138.8
3866.4
5872.4
3492.4
5119.6
3272.8
7748.4
9803.2
2312

Soyyield15
3261.3
3402.5

3327
3801.9
3461.8
3094.2
2866.9
3262.4
2989.5
2654.8
3288.7
2340.2
3159.8
2725.4
2981.3
3455.6
3372.1
3149.6

3574
1517.1
1324.1
4021.6

437.4
5162.9
1859.8
1047.6
1060.9
1986.5
2079.4

940.2
1300.8
1460.5

996.1
1373.6
1857.8
1891.6
1921.9
1792.9



Appendix C-E (continued).

plot tblock bblock iblock till
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BD15
1.16
1.30
1.16
1.26
1.33
1.33
1.29
1.37
1.33
1.35

WheatRes15
7135.2
7850
3362
7523.6
2772.4
6512.4
3106.4
2142 .4
9732
3494

Soyyield15
2114.6
1824.7
1118.2
1164.1
2042.1
1752.4
1795.5
11345
1056.7
1735.5



Appendix C-F. Raw data of macro-aggregate % (macfrac), micro-aggregate % (micfrac) and
silt-clay % (msocfrac) that was inserted into the model statement of the SAS program in

Appendix A and B.

plot tblock bblock
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macfrac
67.07
67.47
66.31
71.89
63.75
71.76
62.92
60.74
61.42
77.24
60.50
66.85
71.43
58.07
40.89
65.76
51.32
66.27
68.21
57.96
61.41
69.91
62.33
68.85
61.73
49.04
51.65
60.13
50.66
51.18
57.03
49.29
56.05
61.85
43.53
56.49
56.82
60.34

micfrac
19.45
16.80
20.12
13.68
21.51
15.93
22.93
23.62
22.34
11.11
25.33
17.93
12.94
24.77
43.94
16.01
35.26
19.05
17.23
27.25
22.95
17.84
22.51
18.92
22.97
35.28
32.56
23.89
31.62
31.43
27.25
34.45
27.79
24.08
42.33
28.48
28.57
26.03

msocfrac
13.48
15.73
13.57
14.42
14.74
12.32
14.14
15.64
16.24
11.65
14.17
15.23
15.63
17.16
15.17
18.23
13.42
14.68
14.56
14.79
15.65
12.25
15.16
12.24
15.31
15.68
15.80
15.98
17.72
17.40
15.71
16.26
16.16
14.07
14.14
15.03
14.61
13.63



Appendix C-F (continued).

plot tblock bblock
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NI
NI
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NI
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macfrac
56.15
69.21
52.33
60.24
60.87
45.63
52.33
63.99
58.09
59.33

micfrac
29.83
16.98
34.20
24.72
25.21
39.38
33.57
21.54
27.54
26.27

msocfrac
14.02
13.81
13.47
15.04
13.92
14.99
14.10
14.47
14.37
14.41



Appendix C-G. Raw data of coarse light fraction carbon (C) concentration [maclfCconc; g C kg
! agg (aggregate)], coarse total particulate organic matter C concentration (macpomCconc; g C
kg agg) and macro-aggregate C concentration (macCconc; g C kg™ agg) that was inserted into
the model statement of the SAS program in Appendix A and B.

plot tblock bblock iblock till burn fert irrig maclfCconc macpomCconc macCconc

1 1 1 1 CT NB H IR 1.71 7.62 15.56
2 1 1 1 NT NB L IR 1.19 5.12 20.53
3 2 1 1 NT NB H IR 1.23 7.54 13.60
4 2 1 1 CT NB L IR 2.00 6.98 18.47
5 3 1 1 NT NB L IR 1.21 6.51 12.90
6 3 1 1 CT NB H IR 1.30 6.87 17.32
7 1 1 1 CT NB L IR 1.98 8.79 24.18
8 1 1 1 NT NB H IR 1.19 8.99 18.82
9 2 1 1 NT NB L IR 1.79 10.14 19.72
10 2 1 1 CT NB H IR 1.61 6.99 13.34
11 3 1 1 NT NB H IR 1.59 8.65 24.83
12 3 1 1 CT NB L IR 1.86 7.40 15.94
13 1 1 2 CT B L IR 1.40 11.18 16.76
14 1 1 2 NT B L IR 2.22 11.15 23.03
15 2 1 2 NT B H IR 1.82 10.11 15.55
16 2 1 2 CT B L IR 0.84 5.65 16.57
17 3 1 2 NT B H IR 1.48 8.11 13.87
18 3 1 2 CT B L IR 1.65 6.85 15.98
19 1 1 2 CT B H IR 0.97 7.89 18.05
20 1 1 2 NT B H IR 1.96 7.76 15.04
21 2 1 2 NT B L IR 1.96 10.78 23.07
22 2 1 2 CT B H IR 0.91 6.38 13.17
23 3 1 2 NT B L IR 1.65 8.36 18.67
24 3 1 2 CT B H IR 0.84 5.59 14.62
25 1 2 1 CT B H NI 0.72 6.26 13.12
26 1 2 1 NT B H NI 2.17 9.12 16.36
27 2 2 1 NT B H NI 1.11 . 10.96
28 2 2 1 CT B L NI 0.32 0.09 15.09
29 3 2 1 NT B H NI 1.38 6.21 18.00
30 3 2 1 CT B L NI 0.96 3.90 11.67
31 1 2 1 CT B L NI 1.18 6.31 16.27
32 1 2 1 NT B L NI 1.09 2.20 15.80
33 2 2 1 NT B L NI 1.70 5.89 15.73
34 2 2 1 CT B H NI 1.35 4.08 9.44
35 3 2 1 NT B L NI 1.39 6.02 10.77
36 3 2 1 CT B H NI 0.79 6.40 11.36
37 1 2 2 CT NB H NI 1.46 5.63 19.30
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Appendix C-G (continued).

plot tblock bblock iblock till burn fert irrig maclfCconc macpomCconc macCconc

38 1 2 2 NT NB L NI 1.12 8.20 16.67
39 2 2 2 NT NB H NI 1.15 6.04 14.57
40 2 2 2 CT NB H NI 0.68 5.25 19.07
41 3 2 2 NT NB L NI 1.10 7.07 17.06
42 3 2 2 CT NB H NI 0.72 5.96 16.29
43 1 2 2 CT NB L NI 1.05 6.20 13.77
44 1 2 2 NT NB H NI 0.65 451 18.05
45 2 2 2 NT NB L NI 1.24 7.35 14.30
46 2 2 2 CT NB L NI 0.78 6.01 14.88
47 3 2 2 NT NB H NI 1.15 7.94 22.46
48 3 2 2 CT NB L NI 1.43 7.96 13.03

226



Appendix C-H. Raw data of fine light fraction carbon (C) concentration [miclfCconc; g C kg™
agg (aggregate)], fine total particulate organic matter C concentration (micpomCconc; g C kg™
agg) and micro-aggregate C concentration (micCconc; g C kg* agg) that was inserted into the
model statement of the SAS program in Appendix A and B.

plot tblock bblock iblock till burn fert irrig miclfCconc micpomCconc micCconc

1 1 1 1 CT NB H IR 0.59 3.59 11.62
2 1 1 1 NT NB L IR 0.71 2.42 14.04
3 2 1 1 NT NB H IR 0.42 4.58 13.78
4 2 1 1 CT NB L IR 0.56 3.91 18.53
5 3 1 1 NT NB L IR 0.43 2.69 9.74
6 3 1 1 CT NB H IR 0.20 1.99 13.29
7 1 1 1 CT NB L IR 0.27 2.78 10.34
8 1 1 1 NT NB H IR 0.44 5.16 15.06
9 2 1 1 NT NB L IR 0.44 5.27 15.40
10 2 1 1 CT NB H IR 0.40 3.07 11.81
11 3 1 1 NT NB H IR 0.47 3.08 11.24
12 3 1 1 CT NB L IR 0.17 2.08 9.21
13 1 1 2 CT B L IR 0.15 2.62 12.03
14 1 1 2 NT B L IR 0.75 3.16 12.71
15 2 1 2 NT B H IR 0.27 1.34 8.02
16 2 1 2 CT B L IR 0.11 1.83 9.55
17 3 1 2 NT B H IR 0.25 1.59 10.12
18 3 1 2 CT B L IR 0.20 2.25 8.74
19 1 1 2 CT B H IR 0.02 0.16 11.10
20 1 1 2 NT B H IR 0.31 241 12.84
21 2 1 2 NT B L IR 0.31 3.91 11.41
22 2 1 2 CT B H IR 0.08 1.75 10.49
23 3 1 2 NT B L IR 0.30 2.14 10.06
24 3 1 2 CT B H IR 0.10 151 7.47
25 1 2 1 CT B H NI 0.11 1.50 12.90
26 1 2 1 NT B H NI 0.25 1.76 11.33
27 2 2 1 NT B H NI . 0.67 12.45
28 2 2 1 CT B L NI 0.32 1.57 8.84
29 3 2 1 NT B H NI 0.17 1.06 9.04
30 3 2 1 CT B L NI 0.04 3.91 8.33
31 1 2 1 CT B L NI 0.12 1.47 8.41
32 1 2 1 NT B L NI 0.19 5.65 10.33
33 2 2 1 NT B L NI 0.19 1.64 9.23
34 2 2 1 CT B H NI 0.14 1.23 8.03
35 3 2 1 NT B L NI 0.06 0.88 6.69
36 3 2 1 CT B H NI 0.13 1.19 8.33
37 1 2 2 CT NB H NI 0.10 1.72 9.07
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Appendix C-H (continued).

plot tblock bblock iblock till burn fert irrig miclfCconc micpomCconc micCconc

38 1 2 2 NT NB L NI 0.09 1.63 8.90
39 2 2 2 NT NB H NI 0.06 1.38 10.15
40 2 2 2 CT NB H NI 0.14 1.60 10.26
41 3 2 2 NT NB L NI 0.07 1.25 7.05
42 3 2 2 CT NB H NI 0.04 1.85 8.61
43 1 2 2 CT NB L NI 0.04 1.47 7.05
44 1 2 2 NT NB H NI 0.05 0.89 8.11
45 2 2 2 NT NB L NI 0.07 2.20 8.35
46 2 2 2 CT NB L NI 0.12 1.96 8.76
47 3 2 2 NT NB H NI 0.11 1.78 12.33
48 3 2 2 CT NB L NI 0.11 1.48 6.80
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Appendix C-1. Raw data of coarse light fraction nitrogen (N) concentration [maclfNconc; g N
kg™ agg (aggregate)], coarse total particulate organic matter N concentration (macpomNconc; g
N kg* agg) and macro-aggregate N concentration (macNconc; g N kg™ agg) that was inserted
into the model statement of the SAS program in Appendix A and B.

plot tblock bblock iblock till burn fert irrig maclfNconc macpomNconc macNconc

1 1 1 1 CT NB H IR 0.11 0.53 1.44
2 1 1 1 NT NB L IR 0.08 0.39 1.88
3 2 1 1 NT NB H IR 0.07 0.55 1.67
4 2 1 1 CT NB L IR 0.12 0.58 1.81
5 3 1 1 NT NB L IR 0.08 0.51 1.41
6 3 1 1 CT NB H IR 0.08 0.45 1.45
7 1 1 1 CT NB L IR 0.12 0.69 1.92
8 1 1 1 NT NB H IR 0.07 0.73 1.78
9 2 1 1 NT NB L IR 0.11 0.84 1.87
10 2 1 1 CT NB H IR 0.10 0.54 1.65
11 3 1 1 NT NB H IR 0.10 0.58 1.95
12 3 1 1 CT NB L IR 0.12 0.62 1.54
13 1 1 2 CT B L IR 0.08 0.77 1.52
14 1 1 2 NT B L IR 0.12 0.88 2.08
15 2 1 2 NT B H IR 0.10 0.69 1.70
16 2 1 2 CT B L IR 0.05 0.45 1.56
17 3 1 2 NT B H IR 0.08 0.56 1.57
18 3 1 2 CT B L IR 0.09 0.50 1.48
19 1 1 2 CT B H IR 0.06 0.53 1.44
20 1 1 2 NT B H IR 0.10 0.55 1.65
21 2 1 2 NT B L IR 0.11 0.92 1.96
22 2 1 2 CT B H IR 0.04 0.43 1.43
23 3 1 2 NT B L IR 0.10 0.64 1.63
24 3 1 2 CT B H IR 0.04 0.43 1.66
25 1 2 1 CT B H NI 0.04 0.41 1.30
26 1 2 1 NT B H NI 0.13 0.59 1.75
27 2 2 1 NT B H NI 0.06 . 1.18
28 2 2 1 CT B L NI 0.02 0.01 1.50
29 3 2 1 NT B H NI 0.07 0.36 1.28
30 3 2 1 CT B L NI 0.05 0.24 1.29
31 1 2 1 CT B L NI 0.06 0.45 1.36
32 1 2 1 NT B L NI 0.06 0.14 1.46
33 2 2 1 NT B L NI 0.09 0.40 1.21
34 2 2 1 CT B H NI 0.09 0.33 1.41
35 3 2 1 NT B L NI 0.07 0.42 1.26
36 3 2 1 CT B H NI 0.04 0.41 121
37 1 2 2 CT NB H NI 0.08 0.47 1.58
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Appendix C-1 (continued).

plot tblock bblock iblock till burn fert irrig maclfNconc macpomNconc macNconc

38 1 2 2 NT NB L NI 0.07 0.60 1.84
39 2 2 2 NT NB H NI 0.07 0.48 1.57
40 2 2 2 CT NB H NI 0.04 0.42 1.41
41 3 2 2 NT NB L NI 0.06 0.55 1.75
42 3 2 2 CT NB H NI 0.04 0.43 1.52
43 1 2 2 CT NB L NI 0.06 0.44 1.35
44 1 2 2 NT NB H NI 0.03 0.40 1.61
45 2 2 2 NT NB L NI 0.09 0.49 1.52
46 2 2 2 CT NB L NI 0.04 0.43 1.54
47 3 2 2 NT NB H NI 0.07 0.64 2.05
48 3 2 2 CT NB L NI 0.09 0.48 1.45
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Appendix C-J. Raw data of fine light fraction nitrogen (N) concentration [miclfNconc; g N kg
agg (aggregate)], fine total particulate organic matter N concentration (micpomNconc; g N kg™
agg) and micro-aggregate N concentration (micNconc; g N kg™ agg) that was inserted into the
model statement of the SAS program in Appendix A and B.

plot tblock bblock iblock till burn fert irrig miclfNconc micipomNconc micNconc

1 1 1 1 CT NB H IR 0.04 0.30 1.16
2 1 1 1 NT NB L IR 0.04 0.24 1.58
3 2 1 1 NT NB H IR 0.04 0.41 151
4 2 1 1 CT NB L IR 0.02 0.35 1.85
5 3 1 1 NT NB L IR 0.02 0.24 1.10
6 3 1 1 CT NB H IR 0.02 0.16 1.26
7 1 1 1 CT NB L IR 0.02 0.24 1.07
8 1 1 1 NT NB H IR 0.03 0.47 1.50
9 2 1 1 NT NB L IR 0.02 0.47 1.41
10 2 1 1 CT NB H IR 0.03 0.23 1.25
11 3 1 1 NT NB H IR 0.03 0.26 1.26
12 3 1 1 CT NB L IR 0.01 0.19 1.07
13 1 1 2 CT B L IR 0.03 0.22 1.17
14 1 1 2 NT B L IR 0.04 0.26 1.06
15 2 1 2 NT B H IR 0.01 0.09 0.82
16 2 1 2 CT B L IR 0.01 0.14 1.04
17 3 1 2 NT B H IR 0.01 0.09 1.03
18 3 1 2 CT B L IR 0.02 0.20 1.07
19 1 1 2 CT B H IR 0.02 0.17 1.10
20 1 1 2 NT B H IR 0.02 0.17 1.25
21 2 1 2 NT B L IR 0.02 0.35 1.22
22 2 1 2 CT B H IR 0.01 0.12 0.93
23 3 1 2 NT B L IR 0.02 0.18 0.94
24 3 1 2 CT B H IR 0.01 0.11 0.83
25 1 2 1 CT B H NI 0.01 0.10 1.03
26 1 2 1 NT B H NI 0.02 0.12 1.03
27 2 2 1 NT B H NI . 0.05 1.03
28 2 2 1 CT B L NI 0.01 0.11 0.94
29 3 2 1 NT B H NI 0.01 0.08 1.03
30 3 2 1 CT B L NI 0.01 0.32 0.99
31 1 2 1 CT B L NI 0.01 0.11 0.94
32 1 2 1 NT B L NI 0.01 0.40 1.14
33 2 2 1 NT B L NI 0.02 0.12 0.93
34 2 2 1 CT B H NI 0.01 0.09 0.93
35 3 2 1 NT B L NI 0.01 0.06 0.72
36 3 2 1 CT B H NI 0.01 0.09 0.93
37 1 2 2 CT NB H NI 0.01 0.12 1.04
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Appendix C-J (continued).

plot tblock bblock iblock till
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NT
CT

burn fert irrig miclfNconc micipomNconc

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

L

rIrOr IrIrr I T

NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
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0.01
0.01
0.01
0.01
0.00
0.01
0.00
0.01
0.01
0.01
0.01

0.14
0.10
0.11
0.10
0.13
0.10
0.06
0.16
0.14
0.14
0.11

micNconc
0.94
1.14
1.24
0.83
0.93
0.83
0.92
0.94
1.04
1.14
0.83



Appendix C-K. Raw data of coarse light fraction C:N ratio by concentration (macLFCNRconc),
coarse total particulate organic matter C:N Ratio by concentration (macPOMCNRconc) and
macro-aggregate C:N ratio by concentration (macCNRconc) that was inserted into the model

statement of the SAS program in Appendix A and B.

plot tblock bblock iblock till

O 0 NOoO Ol b WDN P

W W WWWWwWwWWNDPNDMNDDNDDNDNDNDNNMNNNEPRPRPRPEPRPERPERPERERREER
OO Ol WNPFP OOWOO~NOO O, WNPEPOOOLONO OGP, WDNPEO

[N

W WNDNPEPEPWWPNDNEPERPRPWWNDNPPRPWWODNDNPPEPWWLOPNMNPNNEPEREPRPWWDNDNDEPE

[N

N POPNNPMNNNMNNMNNMNMNNNMNNRPRRPRPRPRRPRPRPRREPRPREPRPREPRPRREPRPRREPRPRERERELSR

[N

P PR RPRPRRPRPRPERPRPERPRENNMNNNMNNMNNNMNOMNNMNNMNNNNRRRPRPRPRPREPRRERPRER

CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT

burn fert irrig

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

W0 WWOWWWWWWOWWOWOWOWWWOW®WEWWwWwW ég

T

rrrrrrOrrrrrrr- r~-rX*T I X IITIrr I XTI

IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
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macLFCNR macPOMCNR

conc
15.55
14.88
17.57
16.67
15.13
16.25
16.50
17.00
16.27
16.10
15.90
15.50
17.50
18.50
18.20
16.80
18.50
18.33
16.17
19.60
17.82
22.75
16.50
21.00
18.00
16.69
18.50
16.00
19.71
19.20
19.67
18.17
18.89
15.00
19.86
19.75

conc
14.38
13.13
13.71
12.03
12.76
15.27
12.74
12.32
12.07
12.94
14.91
11.94
14.52
12.67
14.65
12.56
14.48
13.70
14.89
14.11
11.72
14.84
13.06
13.00
15.27
15.46

9.00
17.25
16.25
14.02
15.71
14.73
12.36
14.33
15.61

macCNRconc

10.81
10.92
8.14
10.20
9.15
11.94
12.59
10.57
10.55
8.08
12.73
10.35
11.03
11.07
9.15
10.62
8.83
10.80
12.53
9.12
11.77
9.21
11.45
8.81
10.09
9.35
9.29
10.06
14.06
9.05
11.96
10.82
13.00
6.70
8.55
9.39



Appendix C-K (continued).

macLFCNR macPOMCNR

plot tblock bblock iblock till burn fert irrig macCNRconc
conc conc
37 1 2 2 CT NB H NI 18.25 11.98 12.22
38 1 2 2 NT NB L NI 16.00 13.67 9.06
39 2 2 2 NT NB H NI 16.43 12.58 9.28
40 2 2 2 CT NB H NI 17.00 12.50 13.52
41 3 2 2 NT NB L NI 18.33 12.85 9.75
42 3 2 2 CT NB H NI 18.00 13.86 10.72
43 1 2 2 CT NB L NI 17.50 14.09 10.20
44 1 2 2 NT NB H NI 21.67 11.28 11.21
45 2 2 2 NT NB L NI 13.78 15.00 9.41
46 2 2 2 CT NB L NI 19.50 13.98 9.66
47 3 2 2 NT NB H NI 16.43 12.41 10.96
48 3 2 2 CT NB L NI 15.89 16.58 8.99
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Appendix C-L. Raw data of fine light fraction C:N ratio by concentration (micLFCNRconc),
fine total particulate organic matter C:N Ratio by concentration (micPOMCNRconc) and micro-
aggregate C:N ratio by concentration (micCNRconc) that was inserted into the model statement

of the SAS program in Appendix A and B.

plot tblock bblock iblock till

O 0 NOoO Ol b WDN P

W W WWWWwWwWWNDPNDMNDDNDDNDNDNDNNMNNNEPRPRPRPEPRPERPERPERERREER
OO Ol WNPFP OOWOO~NOO O, WNPEPOOOLONO OGP, WDNPEO

[N

W WNDNPEPEPWWPNDNEPERPRPWWNDNPPRPWWODNDNPPEPWWLOPNMNPNNEPEREPRPWWDNDNDEPE

[N

N POPNNPMNNNMNNMNNMNMNNNMNNRPRRPRPRPRRPRPRPRREPRPREPRPREPRPRREPRPRREPRPRERERELSR

[N

P PR RPRPRRPRPRPERPRPERPRENNMNNNMNNMNNNMNOMNNMNNMNNNNRRRPRPRPRPREPRRERPRER

CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT

burn fert irrig

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

W0 WWOWWWWWWOWWOWOWOWWWOW®WEWWwWwW ég

T

rrrrrrOrrrrrrr- r~-rX*T I X IITIrr I XTI

IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
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MicLFCNR MicPOMCNR

conc
14.75
17.75
10.50
28.00
21.50
10.00
13.50
14.67
22.00
13.33
15.67
17.00
5.00
18.75
27.00
11.00
25.00
10.00
1.00
15.50
15.50
8.00
15.00
10.00
11.00
12.50

32.00
17.00
4.00
12.00
19.00
9.50
14.00
6.00
13.00

conc
11.97
10.08
11.17
11.17
11.21
12.44
11.58
10.98
11.21
13.35
11.85
10.95
11.91
12.15
14.89
13.07
17.67
11.25
0.94
14.18
11.17
14.58
11.89
13.73
15.00
14.67
13.40
14.27
13.25
12.22
13.36
14.13
13.67
13.67
14.67
13.22

MicCNRconc

10.02
8.89
9.13

10.02
8.85

10.55
9.66

10.04

10.92
9.45
8.92
8.61

10.28

11.99
9.78
9.18
9.83
8.17

10.09

10.27
9.35

11.28

10.70
9.00

12.52

11.00

12.09
9.40
8.78
8.41
8.95
9.06
9.92
8.63
9.29
8.96



Appendix C-L (continued).

plot tblock bblock iblock till

37
38
39
40
41
42
43
44
45
46
47
48

[N

W W NDNNPEPEPWWDNDDNDPE

N

NN DN DNDNDNDNDNDNDNDDNDDNDDND

N

NN DN DNDNDNDNDNDNDNDDNDDNDDND

CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT

burn fert irrig

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

T

mrIrrr I I I

NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
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MicLFCNR MicPOMCNR

conc

10.00
9.00

6.00

14.00
7.00

4.00
7.00
12.00

11.00
11.00

conc
14.33

11.64
13.80
14.55
12.50
14.23
14.70
14.83
13.75
14.00
12.71
13.45

MicCNRconc

8.72
9.47
8.90
8.27
8.49
9.26
8.49
8.82
8.88
8.42
10.82
8.19



Appendix C-M. Raw data of bulk soil carbon (C) content (soilbulkC; g C m2), macro-aggregate
C content (macbulkC; g C m), micro-aggregate C content (micbulkC; g C m) and silt-clay C
content (msocbulkC; g C m) that was inserted into the model statement of the SAS program in
Appendix A and B.

plot tblock bblock iblock till burn fert irrig SoilbulkC macbulkC micbulkC msocbulkC
1 1 1 1 CT NB H IR 133350 1200.97 271.72 721.25

2 1 1 1 NT NB L IR 174400 1367.89 243.60 979.52
3 2 1 1 NT NB H IR 1427.80 978.80 311.61 844.88
4 2 1 1 CT NB L IR 2079.00 1476.48 293.03 1529.79
5 3 1 1 NT NB L IR 1268.00 995.52 255.02 700.31
6 3 1 1 CT NB H IR 153400 144594 262.92 983.19
7 1 1 1 CT NB L IR 138430 1710.04 282.60 762.94
8 1 1 1 NT NB H IR 1596.00 1231.79 399.65 939.52
9 2 1 1 NT NB L IR 1340.70 1276.70 390.22 654.90
10 2 1 1 CT NB H IR 2170.80 1250.40 168.14 1533.85
11 3 1 1 NT NB H IR 1760.80 1646.00 331.04 1173.64
12 3 1 1 CT NB L IR 1433.80 1209.32 206.63 914.69
13 1 1 2 CT B L IR 152220 134331 192.31 718.98
14 1 1 2 NT B L IR 159820 1513.83 381.37 875.29
15 2 1 2 NT B H IR 1600.20 711.51 435.27 1121.93
16 2 1 2 CT B L IR 158750 1292.82 194.42 1155.26
17 3 1 2 NT B H IR 1727.20 865.57 469.87 1203.58
18 3 1 2 CT B L IR 2751.00 121521 204.64 2245.44
19 1 1 2 CT B H IR 157380 1434.22 235.63 955.60
20 1 1 2 NT B H IR 2324.70 976.64 412.30 1791.50
21 2 1 2 NT B L IR 192500 1443.14 295.35 1283.98
22 2 1 2 CT B H IR 1560.00 1090.55 234.29 1041.04
23 3 1 2 NT B L IR 131840 1276.52 276.60 772.34
24 3 1 2 CT B H IR 150420 1254.17 187.95 1034.46
25 1 2 1 CT B H NI 1383.20 993.38 381.77 903.23
26 1 2 1 NT B H NI 1427.90 963.55 508.45 858.49
27 2 2 1 NT B H NI 1527.60 705.90 527.91 .

28 2 2 1 CT B L NI 1125.60  1055.52 272.11 719.68
29 3 2 1 NT B H NI 135340 1147.34 372.80 939.36
30 3 2 1 CT B L NI 1648.20 747.54 320.08 1277.80
31 1 2 1 CT B L NI 1589.20 1125.14 302.42 1152.24
32 1 2 1 NT B L NI 141440 1018.72 426.35 1072.85
3 2 2 1 NT B L NI 1293.60 1057.96 326.48 877.78
34 2 2 1 CT B H NI 1359.60 710.29 247.93 1039.29
3% 3 2 1 NT B L NI 1496.40 527.84 354.94 1193.85
36 3 2 1 CT B H NI 1041.40 738.97 292.92 622.87
37 1 2 2 CT NB H NI 1404.00 1165.90 298.25 1048.66
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Appendix C-M (continued).

plot tblock bblock iblock till

38
39
40
41
42
43
44
45
46
47
48

1

W WNDNEPPFPWWNDDN

2

NN DNDNDDNDNDNDDNDDNDNDDNDDNDDND

2

NN DNDNDDNDNDNDDNDDNDNDDNDDNDDND

NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT

burn fert irrig SoilbulkC macbulkC micbulkC msocbulkC

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

L

mrIrOr IrIrr I T

NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
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1740.00
1658.80
1807.00
1148.40
1814.40
1183.70
984.20

1225.50
1452.20
1516.20
1323.00

1049.96
846.74
1583.57
886.26
1138.61
987.68
952.71
823.60
1183.53
1521.94
937.04

265.51
339.11
218.57
269.81
258.50
228.05
413.81
346.40
247.86
435.88
234.07

1244.06
1301.09
1372.02
788.04
1376.54
743.66
732.56
776.87
965.45
1021.94
759.70



Appendix C-N. Raw data of bulk soil nitrogen (N) content (soilbulkN; g N m), macro-
aggregate N content (macbulkN; g N m), micro-aggregate N content (micbulkN; g N m?) and
silt-clay N content (msocbulkN; g N m) that was inserted into the model statement of the SAS
program in Appendix A and B.

plot tblock bblock iblock till burn fert irrig SoilbulkN macbulkN micbulkN msocbulkN
1 1 1 1 CT NB H IR 152.40 110.73 27.18 108.89

2 1 1 1 NT NB L IR 174.40 125.01 27.47 114.53
3 2 1 1 NT NB H IR 157.30 120.34 34.08 113.08
4 2 1 1 CT NB L IR 163.80 144.94 29.31 118.17
5 3 1 1 NT NB L IR 134.20 108.89 28.92 88.66
6 3 1 1 CT NB H IR 143.00 121.27 24.84 106.70
7 1 1 1 CT NB L IR 139.70 135.84 29.13 90.36
8 1 1 1 NT NB H IR 156.00 116.62 39.68 101.34
9 2 1 1 NT NB L IR 147.60 120.87 35.72 90.37
10 2 1 1 CT NB H IR 174.20 155.26 17.86 125.13
11 3 1 1 NT NB H IR 173.60 128.95 37.13 132.84
12 3 1 1 CT NB L IR 147.40 116.45 24.03 103.67
13 1 1 2 CT B L IR 141.90 122.12 18.72 86.30
14 1 1 2 NT B L IR 170.30 136.93 31.78 113.21
15 2 1 2 NT B H IR 139.70 77.90 44.64 107.17
16 2 1 2 CT B L IR 152.40 121.47 21.13 118.18
17 3 1 2 NT B H IR 149.60 97.73 47.95 114.22
18 3 1 2 CT B L IR 196.50 112.84 24.96 158.75
19 1 1 2 CT B H IR 154.80 114.39 22.23 113.14
20 1 1 2 NT B H IR 159.90 106.94 40.22 122.10
21 2 1 2 NT B L IR 162.50 122.82 31.55 107.46
22 2 1 2 CT B H IR 156.00 118.15 20.88 120.89
23 3 1 2 NT B L IR 140.80 111.69 25.93 98.52
24 3 1 2 CT B H IR 138.00 142.52 20.89 102.09
25 1 2 1 CT B H NI 159.60 98.52 30.54 127.82
26 1 2 1 NT B H NI 144.10 102.78 46.22 106.92
27 2 2 1 NT B H NI 134.00 76.13 43.63 :

28 2 2 1 CT B L NI 134.00 104.75 28.81 104.04
29 3 2 1 NT B H NI 147.40 81.46 42.36 123.01
30 3 2 1 CT B L NI 147.40 82.29 37.90 121.93
31 1 2 1 CT B L NI 137.00 93.76 33.60 105.39
32 1 2 1 NT B L NI 149.60 93.84 46.85 126.41
33 2 2 1 NT B L NI 132.00 81.38 33.01 103.44
34 2 2 1 CT B H NI 145.20 106.14 28.61 119.68
3% 3 2 1 NT B L NI 103.20 61.77 38.23 82.03
36 3 2 1 CT B H NI 127.00 78.92 32.55 99.96
37 1 2 2 CT NB H NI 144.00 95.46 34.28 115.19
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Appendix C-N (continued).

plot tblock bblock iblock till burn fert irrig SoilbulkN macbulkN micbulkN msocbulkN
38 1 2 2 NT NB L NI 144.00 115.85 28.11 107.09

39 2 2 2 NT NB H NI 150.80 91.19 38.06 122.70
40 2 2 2 CT NB H NI 156.00 116.96 26.49 121.63
41 3 2 2 NT NB L NI 127.60 91.05 31.74 99.50
42 3 2 2 CT NB H NI 151.20 106.27 28.03 119.76
43 1 2 2 CT NB L NI 133.00 97.15 26.83 102.11
44 1 2 2 NT NB H NI 106.40 84.96 47.14 85.15
45 2 2 2 NT NB L NI 141.90 87.76 38.97 111.68
46 2 2 2 CT NB L NI 137.00 122.74 29.51 102.32
47 3 2 2 NT NB H NI 159.60 139.06 40.29 120.06
48 3 2 2 CT NB L NI 135.00 104.12 28.37 100.59
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Appendix C-O. Raw data of bulk soil C:N ratio by content (soilbulkCNR), macro-aggregate
C:N ratio by content (macbulkCNR), micro-aggregate C:N ratio by content (micbulk CNR), and
silt-clay C:N ratio by content (msocbulkCNR) that was inserted into the model statement of the
SAS program in Appendix A and B.

plot tblock bblock iblock ftill

1 1 1 1 CT
2 1 1 1 NT
3 2 1 1 NT
4 2 1 1 CT
5 3 1 1 NT
6 3 1 1 CT
7 1 1 1 CT
8 1 1 1 NT
9 2 1 1 NT
10 2 1 1 CT
11 3 1 1 NT
12 3 1 1 CT
13 1 1 2 CT
14 1 1 2 NT
15 2 1 2 NT
16 2 1 2 CT
17 3 1 2 NT
18 3 1 2 CT
19 1 1 2 CT
20 1 1 2 NT
21 2 1 2 NT
22 2 1 2 CT
23 3 1 2 NT
24 3 1 2 CT
25 1 2 1 CT
26 1 2 1 NT
27 2 2 1 NT
28 2 2 1 CT
29 3 2 1 NT
30 3 2 1 CT
31 1 2 1 CT
32 1 2 1 NT
33 2 2 1 NT
34 2 2 1 CT
3% 3 2 1 NT
36 3 2 1 CT

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

wwwwwwwwwwwwwwwwwwwwwwww%

T

rrrrrrOrrrrrrrrr*r- rXT*T- I X ITXIr TIr XTI

burn fert irrig

IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
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soilbulk

CNR
8.75
10.00
9.08
12.69
9.45
10.73
9.91
10.23
9.08
12.46
10.14
9.73
10.73
9.38
11.45
10.42
11.55
14.00
10.17
14.54
11.85
10.00
9.36
10.90
8.67
9.91
11.40
8.40
9.18
11.18
11.60
9.45
9.80
9.36
14.50
8.20

CNR
10.85
10.94
8.13
10.19
9.14
11.92
12.59
10.56
10.56
8.05
12.76
10.38
11.00
11.06
9.13
10.64
8.86
10.77
12.54
9.13
11.75
9.23
11.43
8.80
10.08
9.37
9.27
10.08
14.08
9.08
12.00
10.86
13.00
6.69
8.55
9.36

CNR
11.94
10.26
11.23
11.08
11.36
12.30
11.67
10.97
11.31
13.62
11.91
10.91
11.88
12.07
15.20
13.15
17.03
11.44
15.80
13.91
11.34
14.56
12.00
13.73
14.59
15.08
13.24
13.79
13.54
12.37
13.26
14.19
13.30
14.53
13.71
13.53

macbulk  micbulk msocbulk

CNR
6.62
8.55
7.47

12.95
7.90
9.21
8.44
9.27
7.25

12.26
8.83
8.82
8.33
7.73

10.47
9.78

10.54

14.14
8.45

14.67

11.95
8.61
7.84

10.13
7.07
8.03

6.92
7.64
10.48
10.93
8.49
8.49
8.68
14.55
6.23



Appendix C-O (continued).

plot thlock bblock iblock till burn fert irrig SCheulk  macbulk micbulk  msocbulk

CNR CNR CNR CNR
37 1 2 2 CT NB H NI 9.75 12.21 13.87 9.10
38 1 2 2 NT NB L NI 12.08 9.06 11.82 11.62
39 2 2 2 NT NB H NI 11.00 9.29 13.26 10.60
40 2 2 2 CT NB H NI 11.58 13.54 14.20 11.28
41 3 2 2 NT NB L NI 9.00 9.73 12.84 11.49
42 3 2 2 CT NB H NI 12.00 10.71 14.02 7.28
43 1 2 2 CT NB L NI 8.90 10.17 14.32 8.60
44 1 2 2 NT NB H NI 9.25 11.21 14.54 6.96
45 2 2 2 NT NB L NI 8.64 9.38 13.65 9.44
46 2 2 2 CT NB L NI 10.60 9.64 13.92 8.51
47 3 2 2 NT NB H NI 9.50 10.94 12.86 7.55
48 3 2 2 CT NB L NI 9.80 9.00 14.07 11.49
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Appendix C-P. Raw data of coarse total particulate organic matter (POM) carbon (C) content
(macPOMCcont; g C m?), coarse intra-POM C content (maciPOMCcont; g C m), coarse light
fraction (LF) C content (macLFCcont; g C m™) and coarse silt-clay C content (macmsocCcont; g
C m) that was inserted into the model statement of the SAS program in Appendix A and B.

macPOMC maciPOMC macLFC macmsocC

plot tblock bblock iblock till burn fert irrig
cont cont cont cont

1 1 1 1 CT NB H IR 532.72 412.99 119.72 668.24
2 1 1 1 NT NB L IR 684.07 561.41 122.78 683.62
3 2 1 1 NT NB H IR 486.78 407.58 79.20 492.02
4 2 1 1 CT NB L IR 492.47 351.26 141.24 984.04
5 3 1 1 NT NB L IR 498.21 405.68 92.58 92.58
6 3 1 1 CT NB H IR 513.16 416.03 97.14 932.78
7 1 1 1 CT NB L IR 549.07 426.25 123.83 1160.11
8 1 1 1 NT NB H IR 528.35 458.50 69.87 703.44
9 2 1 1 NT NB L IR 562.73 463.54 99.18 713.97
10 2 1 1 CT NB H IR 595.13 457.76 137.38 657.28
11 3 1 1 NT NB H IR 500.92 408.65 92.27 1145.07
12 3 1 1 CT NB L IR 475.67 355.90 119.67 733.70
13 1 1 2 CT B L IR 763.92 688.42 95.57 579.39
14 1 1 2 NT B L IR 633.36 507.31 126.11 880.47
15 2 1 2 NT B H IR 407.43 334.10 73.34 304.08
16 2 1 2 CT B L IR 396.39 337.45 59.01 896.43
17 3 1 2 NT B H IR 452.41 369.97 82.45 413.15
18 3 1 2 CT B L IR 456.05 346.02 110.22 759.03
19 1 1 2 CT B H IR 565.74 496.36 69.39 868.48
20 1 1 2 NT B H IR 458.93 342.87 116.06 517.71
21 2 1 2 NT B L IR 549.57 449.37 100.12 893.66
22 2 1 2 CT B H IR 481.39 412.87 68.51 609.16
23 3 1 2 NT B L IR 490.03 393.17 96.88 786.46
24 3 1 2 CT B H IR 433.07 368.14 64.93 821.08
25 1 2 1 CT B H NI 437.09 387.21 49.88 556.30
26 1 2 1 NT B H NI 492.67 375.43 117.24 470.88
27 2 2 1 NT B H NI . . 66.78 .

28 2 2 1 CT B L NI 359.17 340.11 19.23 696.12
29 3 2 1 NT B H NI 371.53 289.17 82.36 775.81
30 3 2 1 CT B L NI 232.98 175.82 57.44 514.23
31 1 2 1 CT B L NI 385.92 313.44 72.49 739.22
32 1 2 1 NT B L NI 136.49 68.53 67.65 882.63
33 2 2 1 NT B L NI 359.82 255.82 103.92 698.14
34 2 2 1 CT B H NI 283.39 190.00 93.38 426.90
3% 3 2 1 NT B L NI 257.45 198.18 59.28 270.40
36 3 2 1 CT B H NI 377.81 331.15 46.66 361.16
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Appendix C-P (continued).

macPOMC maciPOMC macLFC macmsocC

plot tblock bblock iblock till burn fert irrig

37
38
39
40
41
42
43
44
45
46
47
48

[N

W WNDNREPPFPWWNDDNPRE

N

NN DNDNDNDNDDNDDNDNDDNDDNDDNDDDN

N

NN DNDNDNDNDDNDDNDNDDNDDNDDNDDDN

CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
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T

mrIrOr I I I

NI
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NI
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cont
301.23

449.58
313.03
402.16
314.26
384.45
394.09
207.33
361.24
433.57
433.42
514.05

cont
223.00

388.35
253.27
350.12
265.45
338.36
327.22
177.59
300.33
377.53
365.28
421.84

cont
78.24

61.24
59.76
52.03
48.81
46.09
66.86
29.71
60.90
56.05
68.14
92.21

cont
864.67

600.38
533.70
1181.41
571.99
754.16
593.53
745.41
462.36
749.96
1088.52
422.99



Appendix C-Q. Raw data of coarse total particulate organic matter (POM) nitrogen (N) content
(macPOMNCcont; g N m?), coarse intra-POM N content (maciPOMNcont; g N m), coarse light
fraction (LF) N content (macLFNcont; g N m) and coarse silt-clay N content (macmsocNcont;
g N m™) that was inserted into the model statement of the SAS program in Appendix A and B.

plot thlock bblock iblock till burn fert irrig MR¢POMN maciPOM macLFN macmsocN

cont Ncont cont cont
1 1 1 1 CT NB H IR 110.73 36.85 29.38 7.47
2 1 1 1 NT NB L IR 125.01 52.04 45.09 6.96
3 2 1 1 NT NB H IR 120.34 35.66 31.17 4.49
4 2 1 1 CT NB L IR 144,94 40.51 31.99 8.52
5 3 1 1 NT NB L IR 108.89 39.36 33.35 6.01
6 3 1 1 CT NB H IR 121.27 33.23 27.26 5.97
7 1 1 1 CT NB L IR 135.84 43.22 35.88 7.35
8 1 1 1 NT NB H IR 116.62 42.98 38.93 4.05
9 2 1 1 NT NB L IR 120.87 46.36 40.30 6.05
10 2 1 1 CT NB H IR 155.26 46.00 37.80 8.20
11 3 1 1 NT NB H IR 128.95 33.52 27.76 5.76
12 3 1 1 CT NB L IR 116.45 39.74 32.10 7.64
13 1 1 2 CT B L IR 122.12 52.30 47.13 5.17
14 1 1 2 NT B L IR 136.93 49.68 42.83 6.85
15 2 1 2 NT B H IR 77.90 27.86 23.97 3.89
16 2 1 2 CT B L IR 121.47 31.50 28.38 3.13
17 3 1 2 NT B H IR 97.73 31.20 26.59 4,62
18 3 1 2 CT B L IR 112.84 33.44 27.36 6.08
19 1 1 2 CT B H IR 114.39 38.34 34.26 4,08
20 1 1 2 NT B H IR 106.94 32.46 26.73 5.73
21 2 1 2 NT B L IR 122.82 46.98 41.21 5.77
22 2 1 2 CT B H IR 118.15 32.53 29.27 3.26
23 3 1 2 NT B L IR 111.69 37.61 31.91 5.70
24 3 1 2 CT B H IR 142.52 33.24 29.93 3.31
25 1 2 1 CT B H NI 98.52 28.85 26.21 2.63
26 1 2 1 NT B H NI 102.78 32.10 25.36 6.74
27 2 2 1 NT B H NI 76.13 . . 3.52
28 2 2 1 CT B L NI 104.75 26.58 25.63 0.94
29 3 2 1 NT B H NI 81.46 21.25 16.99 4,25
30 3 2 1 CT B L NI 82.29 14.38 11.57 2.81
31 1 2 1 CT B L NI 93.76 27.76 24.17 3.59
32 1 2 1 NT B L NI 93.84 8.72 5.03 3.68
33 2 2 1 NT B L NI 81.38 24.35 18.76 5.59
34 2 2 1 CT B H NI 106.14 22.98 17.03 5.94
35 3 2 1 NT B L NI 61.77 17.88 14.95 2.93
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Appendix C-Q (continued).

plot thlock bblock iblock till burn fert irrig Ma¢POMN maciPOM macLFN - macmsocN

cont Ncont cont cont
36 3 2 1 CT B H NI 78.92 24.03 21.56 2.47
37 1 2 2 CT NB H NI 95.46 24.92 20.52 4.38
38 1 2 2 NT NB L NI 115.85 32.99 29.18 3.81
39 2 2 2 NT NB H NI 91.19 24.73 21.06 3.67
40 2 2 2 CT NB H NI 116.96 32.05 28.89 3.17
41 3 2 2 NT NB L NI 91.05 2451 21.79 2.72
42 3 2 2 CT NB H NI 106.27 27.63 24.80 2.83
43 1 2 2 CT NB L NI 97.15 27.69 24.05 3.64
44 1 2 2 NT NB H NI 84.96 18.20 16.65 1.55
45 2 2 2 NT NB L NI 87.76 23.82 19.67 4.15
46 2 2 2 CT NB L NI 122.74 30.85 27.85 3.00
47 3 2 2 NT NB H NI 139.06 34.81 30.59 4.22
48 3 2 2 CT NB L NI 104.12 30.91 25.31 5.60
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Appendix C-R. Raw data of coarse total particulate organic matter (POM) C:N ratio by content
(macPOMCNRcont), coarse intra-POM C:N ratio by content (maciPOMCNRcont), coarse light
fraction (LF) C:N ratio by content (macLFCNRcont) and coarse silt-clay C:N ratio by content
(macmsocCNRcont) that was inserted into the model statement of the SAS program in Appendix
A and B.

macPOM maciPOM macLF macmsoc

plot tblock bblock iblock till burn fert irrig CNRcont CNRcont CNRcont CNRcont

1 1 1 1 CT NB H IR 14.46 14.06 16.03 9.04
2 1 1 1 NT NB L IR 13.15 12.45 17.64 9.37
3 2 1 1 NT NB H IR 13.65 13.08 17.64 5.81
4 2 1 1 CT NB L IR 12.16 10.98 16.58 9.42
5 3 1 1 NT NB L IR 12.66 12.16 15.40 15.40
6 3 1 1 CT NB H IR 15.44 15.26 16.27 10.59
7 1 1 1 CT NB L IR 12.70 11.88 16.85 12.53
8 1 1 1 NT NB H IR 12.29 11.78 17.25 9.55
9 2 1 1 NT NB L IR 12.14 11.50 16.39 9.58
10 2 1 1 CT NB H IR 12.94 12.11 16.75 6.02
11 3 1 1 NT NB H IR 14.94 14.72 16.02 12.00
12 3 1 1 CT NB L IR 11.97 11.09 15.66 9.57
13 1 1 2 CT B L IR 14.61 14.61 18.49 8.30
14 1 1 2 NT B L IR 12.75 11.84 18.41 10.09
15 2 1 2 NT B H IR 14.62 13.94 18.85 6.03
16 2 1 2 CT B L IR 12.58 11.89 18.85 9.96
17 3 1 2 NT B H IR 14.50 13.91 17.85 6.21
18 3 1 2 CT B L IR 13.64 12.65 18.13 9.56
19 1 1 2 CT B H IR 14.76 14.49 17.01 11.42
20 1 1 2 NT B H IR 14.14 12.83 20.25 6.95
21 2 1 2 NT B L IR 11.70 10.90 17.35 11.78
22 2 1 2 CT B H IR 14.80 14.11 21.02 7.11
23 3 1 2 NT B L IR 13.03 12.32 17.00 10.61
24 3 1 2 CT B H IR 13.03 12.30 19.62 7.51
25 1 2 1 CT B H NI 15.15 14.77 18.97 7.98
26 1 2 1 NT B H NI 15.35 14.80 17.39 6.66
27 2 2 1 NT B H NI . . 18.97 .

28 2 2 1 CT B L NI 13.51 13.27 20.46 8.91
29 3 2 1 NT B H NI 17.48 17.02 19.38 12.88
30 3 2 1 CT B L NI 16.20 15.20 20.44 7.57
31 1 2 1 CT B L NI 13.90 12.97 20.19 11.20
32 1 2 1 NT B L NI 15.65 13.62 18.38 10.37
3 2 2 1 NT B L NI 14.78 13.64 18.59 12.24
34 2 2 1 CT B H NI 12.33 11.16 15.72 5.13
3% 3 2 1 NT B L NI 14.40 13.26 20.23 6.16
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Appendix C-R (continued).

macPOM maciPOM macLF macmsoc

plot tblock bblock iblock till burn fert irrig CNRcont CNRcont CNRcont CNRcont

36 3 2 1 CT B H NI 15.72 15.36 18.89 6.58
37 1 2 2 CT NB H NI 12.09 10.87 17.86 12.26
38 1 2 2 NT NB L NI 13.63 13.31 16.07 7.24
39 2 2 2 NT NB H NI 12.66 12.03 16.28 8.03
40 2 2 2 CT NB H NI 12.55 12.12 16.41 13.91
41 3 2 2 NT NB L NI 12.82 12.18 17.94 8.60
42 3 2 2 CT NB H NI 13.91 13.64 16.29 9.59
43 1 2 2 CT NB L NI 14.23 13.61 18.37 8.54
4 1 2 2 NT NB H NI 11.39 10.67 19.17 11.17
45 2 2 2 NT NB L NI 15.17 15.27 14.67 7.23
46 2 2 2 CT NB L NI 14.05 13.56 18.68 8.16
47 3 2 2 NT NB H NI 12.45 11.94 16.15 10.44
48 3 2 2 CT NB L NI 16.63 16.67 16.47 5.78
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Appendix C-S. Raw data of fine total particulate organic matter (POM) carbon (C) content
(micPOMCcont; g C m?), fine intra-POM C content (miciPOMCcont; g C m), fine light
fraction (LF) C content (micLFCcont; g C m) and fine silt-clay C content (micmsocCcont; g C
m2) that was inserted into the model statement of the SAS program in Appendix A and B.

mMicPOMC miciPOMC micLFC micmsocC

plot tblock bblock iblock till burn fert irrig
cont cont cont cont

1 1 1 1 CT NB H IR 79.51 66.37 13.15 192.23
2 1 1 1 NT NB L IR 80.31 66.69 13.61 163.30
3 2 1 1 NT NB H IR 96.14 87.23 8.91 215.47
4 2 1 1 CT NB L IR 56.71 48.63 8.07 236.37
5 3 1 1 NT NB L IR 70.21 59.01 11.22 184.77
6 3 1 1 CT NB H IR 37.65 33.79 3.86 225.27
7 1 1 1 CT NB L IR 71.29 64.48 6.81 211.24
8 1 1 1 NT NB H IR 128.13 117.33 10.80 271.59
9 2 1 1 NT NB L IR 123.06 112.89 10.18 267.15
10 2 1 1 CT NB H IR 41.82 36.41 541 126.32
11 3 1 1 NT NB H IR 86.24 72.96 13.28 24481
12 3 1 1 CT NB L IR 43.53 39.90 3.65 163.03
13 1 1 2 CT B L IR 39.22 37.05 2.19 153.07
14 1 1 2 NT B L IR 89.46 68.23 21.25 291.94
15 2 1 2 NT B H IR 70.82 56.63 14.20 364.43
16 2 1 2 CT B L IR 35.77 33.71 2.08 160.68
17 3 1 2 NT B H IR 71.20 59.80 11.40 398.66
18 3 1 2 CT B L IR 49.30 44.84 4.46 155.36
19 1 1 2 CT B H IR 52.46 46.14 6.32 183.17
20 1 1 2 NT B H IR 74.27 64.83 9.45 338.03
21 2 1 2 NT B L IR 91.54 84.35 7.18 203.86
22 2 1 2 CT B H IR 37.57 35.83 1.74 196.72
23 3 1 2 NT B L IR 56.02 48.19 7.83 220.61
24 3 1 2 CT B H IR 36.66 34.28 2.39 151.28
25 1 2 1 CT B H NI 42.88 39.73 3.15 338.88
26 1 2 1 NT B H NI 76.74 65.87 10.87 431.71
27 2 2 1 NT B H NI 27.68 . . 500.23
28 2 2 1 CT B L NI 46.60 37.07 9.52 225.54
29 3 2 1 NT B H NI 42.50 35.78 6.73 330.29
30 3 2 1 CT B L NI 137.16 135.62 1.53 182.94
31 1 2 1 CT B L NI 51.04 47.03 4.01 251.38
32 1 2 1 NT B L NI 205.40 198.33 7.05 220.99
33 2 2 1 NT B L NI 56.01 49.68 6.33 270.48
34 2 2 1 CT B H NI 36.91 32.72 4.20 211.03
3% 3 2 1 NT B L NI 45.10 41.89 3.22 309.87
36 3 2 1 CT B H NI 40.73 36.30 4.42 252.20
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Appendix C-S (continued).

plot thlock bblock iblock till burn fert irrig McPOMC MICIPOMC micLFC - micmsocC

cont cont cont cont
37 1 2 2 CT NB H NI 54.11 50.87 3.24 244.15
38 1 2 2 NT NB L NI 46.35 43.74 2.62 219.17
39 2 2 2 NT NB H NI 44.68 42.61 2.07 294.43
40 2 2 2 CT NB H NI 32.81 29.99 2.83 185.75
41 3 2 2 NT NB L NI 46.11 43.55 2.56 223.71
42 3 2 2 CT NB H NI 53.41 52.28 1.12 205.09
43 1 2 2 CT NB L NI 45.96 44.65 131 182.10
44 1 2 2 NT NB H NI 44.34 42.09 2.25 369.47
45 2 2 2 NT NB L NI 87.38 84.47 2.92 259.01
46 2 2 2 CT NB L NI 53.18 50.05 3.14 194.67
47 3 2 2 NT NB H NI 60.84 56.99 3.85 375.03
48 3 2 2 CT NB L NI 49.24 45.59 3.66 184.83
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Appendix C-T. Raw data of fine total particulate organic matter (POM) nitrogen (N) content
(micPOMNcont; g N m?), fine intra-POM N content (miciPOMNCcont; g N m), fine light
fraction (LF) N content (micLFNcont; g N m) and fine silt-clay N content (micmsocNcont; g N
m2) that was inserted into the model statement of the SAS program in Appendix A and B.

plot thlock bblock iblock till burn fert irrig M OMNMICIPOMN micLFN - micmsocN

cont cont cont cont
1 1 1 1 CT NB H IR 6.66 5.89 0.77 20.52
2 1 1 1 NT NB L IR 7.83 7.07 0.77 19.64
3 2 1 1 NT NB H IR 8.56 7.78 0.78 25.52
4 2 1 1 CT NB L IR 5.12 4.90 0.22 24.19
5 3 1 1 NT NB L IR 6.18 5.58 0.60 22.74
6 3 1 1 CT NB H IR 3.06 2.73 0.33 21.78
7 1 1 1 CT NB L IR 6.11 5.58 0.53 23.02
8 1 1 1 NT NB H IR 11.68 11.03 0.65 28.01
9 2 1 1 NT NB L IR 10.88 10.38 0.50 24.85
10 2 1 1 CT NB H IR 3.07 2.63 0.45 14.78
11 3 1 1 NT NB H IR 7.24 6.47 0.77 29.89
12 3 1 1 CT NB L IR 3.99 3.79 0.19 20.03
13 1 1 2 CT B L IR 3.30 291 0.38 15.42
14 1 1 2 NT B L IR 7.41 6.37 1.04 24.37
15 2 1 2 NT B H IR 4.66 3.98 0.68 39.98
16 2 1 2 CT B L IR 2.72 2.49 0.23 18.64
17 3 1 2 NT B H IR 4.18 3.56 0.62 43.77
18 3 1 2 CT B L IR 431 3.99 0.32 20.65
19 1 1 2 CT B H IR 3.32 2.95 0.37 18.91
20 1 1 2 NT B H IR 5.34 4.73 0.60 34.89
21 2 1 2 NT B L IR 8.07 7.60 0.47 23.48
22 2 1 2 CT B H IR 2.58 2.31 0.27 18.30
23 3 1 2 NT B L IR 4.67 412 0.54 21.27
24 3 1 2 CT B H IR 2.67 2.45 0.21 18.22
25 1 2 1 CT B H NI 2.94 2.67 0.27 27.60
26 1 2 1 NT B H NI 5.09 4.42 0.67 41.13
27 2 2 1 NT B H NI 2.09 . . 41.54
28 2 2 1 CT B L NI 3.38 3.08 0.30 25.43
29 3 2 1 NT B H NI 3.14 2.67 0.47 39.22
30 3 2 1 CT B L NI 11.09 10.72 0.37 26.81
31 1 2 1 CT B L NI 3.85 3.51 0.34 29.75
32 1 2 1 NT B L NI 14.47 14.07 0.41 32.38
33 2 2 1 NT B L NI 4.21 3.54 0.67 28.81
34 2 2 1 CT B H NI 2.54 2.34 0.20 26.07
3% 3 2 1 NT B L NI 3.29 2.73 0.56 34.94
36 3 2 1 CT B H NI 3.01 2.79 0.22 29.54
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Appendix C-T (continued).

plot thlock bblock iblock till burn fert irrig M OMNMICIPOMN micLFN - micmsocN

cont cont cont cont
37 1 2 2 CT NB H NI 3.90 3.55 0.36 30.38
38 1 2 2 NT NB L NI 3.92 3.77 0.15 24.19
39 2 2 2 NT NB H NI 3.37 3.04 0.32 34.70
40 2 2 2 CT NB H NI 2.31 2.08 0.23 24.19
41 3 2 2 NT NB L NI 3.99 3.39 0.20 28.15
42 3 2 2 CT NB H NI 3.81 3.65 0.15 24.22
43 1 2 2 CT NB L NI 3.21 2.95 0.25 23.62
44 1 2 2 NT NB H NI 3.05 2.85 0.20 44.10
45 2 2 2 NT NB L NI 6.40 6.19 0.21 32.57
46 2 2 2 CT NB L NI 3.82 3.67 0.16 25.68
47 3 2 2 NT NB H NI 4.73 4.48 0.25 35.56
48 3 2 2 CT NB L NI 3.50 3.20 0.30 24.87
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Appendix C-U. Raw data of fine total particulate organic matter (POM) C:N ratio by content
(micPOMCNRcont), fine intra-POM C:N ratio by content (miciPOMCNRcont), fine light
fraction (LF) C:N ratio by content (micLFCNRcont) and fine silt-clay C:N ratio by content
(micmsocCNRcont) that was inserted into the model statement of the SAS program in Appendix
A and B.

plot tblock bblock iblock till
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burn fert irri micPOM miciPOM
9 CNRcont CNRcont CNRcont

11.94
10.26
11.23
11.08
11.36
12.30
11.67
10.97
11.31
13.62
11.91
10.91
11.88
12.07
15.20
13.15
17.03
11.44
15.80
13.91
11.34
14.56
12.00
13.73
14.59
15.08
13.24
13.79
13.54
12.37
13.26
14.19
13.30
14.53
13.71

11.27
9.43
11.21
9.92
10.58
12.38
11.56
10.64
10.88
13.84
11.28
10.53
12.73
10.71
14.23
13.54
16.80
11.24
15.64
13.71
11.10
15.51
11.70
13.99
14.88
14.90

12.04
13.40
12.65
13.40
14.10
14.03
13.98
15.34

micLF

17.08
17.68
11.42
36.68
18.70
11.70
12.85
16.62
20.36
12.02
17.25
19.21
5.76
20.43
20.88
9.04
18.39
13.94
17.08
15.75
15.28
6.44
14.50
11.38
11.67
16.22

31.73
14.32
414
11.79
17.20
9.45
21.00
5.75

micmsocC
NRcont
9.37
8.31
8.44
9.77
8.13
10.34
9.18
9.70
10.75
8.55
8.19
8.14
9.93
11.98
9.12
8.62
9.11
7.52
9.69
9.69
8.68
10.75
10.37
8.30
12.28
10.50
12.04
8.87
8.42
6.82
8.45
6.82
9.39
8.09
8.87



Appendix C-U (continued).

micPOM  miciPOM  micLF micmsocC

plot tblock bblock iblock till burn fert irrig CNRcont CNRcont CNRcont  NRcont

36 3 2 1 CT B H NI 13.53 13.01 20.09 8.54
37 1 2 2 CT NB H NI 13.87 14.33 9.00 8.04
38 1 2 2 NT NB L NI 11.82 11.60 17.47 9.06
39 2 2 2 NT NB H NI 13.26 14.02 6.47 8.49
40 2 2 2 CT NB H NI 14.20 14.42 12.30 7.68
41 3 2 2 NT NB L NI 12.84 12.85 12.80 7.95
42 3 2 2 CT NB H NI 14.02 14.32 7.47 8.47
43 1 2 2 CT NB L NI 14.32 15.14 5.24 7.71
4 1 2 2 NT NB H NI 14.54 14.77 11.25 8.38
45 2 2 2 NT NB L NI 13.65 13.65 13.90 7.95
46 2 2 2 CT NB L NI 13.92 13.64 19.63 7.58
47 3 2 2 NT NB H NI 12.86 12.72 15.40 10.55
48 3 2 2 CT NB L NI 14.07 14.25 12.20 7.43
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Appendix C-V. Raw data of total bacterial biomass concentration (TOTBAC; ug g™ soil), total

fungal biomass concentration (TOTFUN; g g soil), total fungal : total biomass ratio by
concentration (TFTB) that was inserted into the model statement of the SAS program in
Appendix A and B.

plot tblock bblock iblock
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irrig  TOTBAC TOTFUN
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1103
854

1152
2079
1830
1473
2123
1259
1131
1785
906

2042
1377
853

734

1412
1544
1450
1339
828

948

1738
948

1874
1499
992

1457
1473
1079
1658
1769
1854
1316
1537
2028
1424
1338

552
589
704
771
890
575
797
696
656
677
720
542
753
977
573
954
1018
1066
643
512
507
940
491
804
609
529
657
615
606
712
786
452
758
750
417
366
426

TFTB
0.50
0.69
0.61
0.31
0.49
0.39
0.38
0.55
0.58
0.38
0.79
0.27
0.55
1.15
0.78
0.68
0.66
0.74
0.48
0.62
0.53
0.54
0.50
0.43
0.41
0.53
0.45
0.42
0.56
0.43
0.44
0.24
0.58
0.49
0.21
0.26
0.32



Appendix C-V (continued).

plot tblock bblock iblock
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irrig  TOTBAC TOTFUN
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NI

2179
1156
1707
1834
1793
2006
1985
1366
1393
1046
1409

578
527
406
1097
696
ST
453
712
593
421
432

TFTB
0.27
0.46
0.24
0.60
0.39
0.29
0.23
0.52
0.43
0.40
0.31



Appendix C-W. Raw data of total bacterial biomass content (TOTBACCONT; kg ha* soil),
total fungal biomass (TOTFUN; kg ha™* soil), total fungal : total biomass ratio by content (TFTB)
that was inserted into the model statement of the SAS program in Appendix A and B.

plot tblock bblock iblock till burn fert irrig TOTBACCONT TOTFUNCONT ACTBACCONT

1 1 1 1 CT NB H IR 1400810 701040 28575
2 1 1 1 NT NB L IR 930860 642010 36624
3 2 1 1 NT NB H IR 1393920 851840 26620
4 2 1 1 CT NB L IR 2619540 971460 63756
5 3 1 1 NT NB L IR 2232600 1085800 43676
6 3 1 1 CT NB H IR 1914900 747500 25350
7 1 1 1 CT NB L IR 2696210 1012190 29591
8 1 1 1 NT NB H IR 1510800 835200 18720
9 2 1 1 NT NB L IR 1391130 806880 30627
10 2 1 1 CT NB H IR 2391900 907180 13091.8
11 3 1 1 NT NB H IR 1123440 892800 19468
12 3 1 1 CT NB L IR 2736280 726280 23316
13 1 1 2 CT B L IR 1776330 971370 33927
14 1 1 2 NT B L IR 1117430 1279870 20174
15 2 1 2 NT B H IR 932180 727710 24003
16 2 1 2 CT B L IR 1793240 1211580 28575
17 3 1 2 NT B H IR 2099840 1384480 39440
18 3 1 2 CT B L IR 1899500 1396460 34060
19 1 1 2 CT B H IR 1727310 829470 25155
20 1 1 2 NT B H IR 1018440 629760 12669
21 2 1 2 NT B L IR 1185000 633750 15750
22 2 1 2 CT B H IR 2259400 1222000 42770
23 3 1 2 NT B L IR 1213440 628480 13440
24 3 1 2 CT B H IR 2586120 1109520 26910
25 1 2 1 CT B H NI 1993670 809970 18487
26 1 2 1 NT B H NI 1299520 692990 12104.4
27 2 2 1 NT B H NI 1952380 880380 24790
28 2 2 1 CT B L NI 1973820 824100 25058
29 3 2 1 NT B H NI 1445860 812040 16884
30 3 2 1 CT B L NI 2221720 954080 25594
31 1 2 1 CT B L NI 2423530 1076820 30140
32 1 2 1 NT B L NI 2521440 614720 14416
33 2 2 1 NT B L NI 1737120 1000560 20724
34 2 2 1 CT B H NI 2028840 990000 16500
35 3 2 1 NT B L NI 2616120 537930 24381
36 3 2 1 CT B H NI 1808480 464820 26670
37 1 2 2 CT NB H NI 1605600 511200 25200
38 1 2 2 NT NB L NI 2614800 693600 20160
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Appendix C-W (continued).

plot tblock bblock iblock till burn fert irrig TOTBACCONT TOTFUNCONT ACTBACCONT

39 2 2 2 NT NB H NI 1340960 611320 25868
40 2 2 2 CT NB H NI 2219100 527800 16250
41 3 2 2 NT NB L NI 2127440 1272520 32828
42 3 2 2 CT NB H NI 2259180 876960 19656
43 1 2 2 CT NB L NI 2667980 767410 24605
4 1 2 2 NT NB H NI 2640050 602490 8285.9
45 2 2 2 NT NB L NI 1762140 918480 36120
46 2 2 2 CT NB L NI 1908410 812410 33702
47 3 2 2 NT NB H NI 1391180 559930 16625
48 3 2 2 CT NB L NI 1902150 583200 16875
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Appendix D. Example SAS program using microbial properties in Appendix E for effects of
time using a one-factor ANOVA.

title 'Johan Desrochers: Microbial biomass comparison (2002 to 2015)";
data MTD;

infile 'E:\Graduate School\Thesis\Research\Data\Microbial Biomass\Results\Organized
Data\2002vs2015conc.csv' firstobs = 2 delimiter =",";

input plot time totbac totfun totmicro totbaccont totfuncont totmicrocont;
label plot = 'Plot number

time = "Time (13 year difference)’

totbac = 'Total bacteria concentration 2002 vs 2015'

totfun = "Total fungi concentration 2002 vs 2015’

totmicro = 'Total microbial concentration 2002 vs 2015’

totbaccont = 'Total bacteria content 2002 vs 2015’

totfuncont = 'Total fungi content 2002 vs 2015’

totmicrocont = 'Total microbial content 2002 vs 2015’

run;
proc print data=MTD ;
quit ;

title2 '2002 vs 2015 total bacteria concentration’;
proc mixed data = MTD method = type3;
class time ;
model totbac =
time / ddfm=kenwardroger ;

Ismeans time / diff ;

quit;
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Appendix E. Raw data of total bacterial biomass concentration (totbac; pg g* soil), total fungal
biomass concentration (totfun; pg g™* soil), total microbial concentration (totmicro; pg g soil),
total bacterial biomass content (totbaccont; kg ha* soil), total fungal biomass (totfuncont; kg ha*
soil) and total microbial content (totmicrocont; kg ha) that was inserted into the model
statement of the SAS program in Appendix D. 2002 and 2015 data are differentiated by time “1’
and ‘2, respectively.

plot time totbac totfun totmicro  totbaccont  totfuncont  totmicrocont

3 1 154 288 442 197 368 565
4 1 151 378 529 179 449 628
9 1 191 244 435 232 297 529
10 1 167 287 454 190 326 516
15 1 145 302 447 157 327 484
16 1 157 266 423 186 315 501
21 1 171 232 403 204 277 481
22 1 167 336 503 184 370 554
27 1 171 212 383 215 266 481
28 1 180 179 359 203 202 405
29 1 163 201 364 192 237 429
30 1 138 242 380 159 279 438
33 1 158 199 357 194 245 439
34 1 157 164 321 192 200 392
35 1 134 149 283 167 185 352
36 1 141 87.9 228.9 176 110 286
39 1 149 266 415 180 321 501
40 1 155 220 375 191 271 462
41 1 171 171 342 213 213 426
42 1 160 227 387 200 284 484
45 1 250 303 553 302 366 668
46 1 143 273 416 165 316 481
47 1 158 245 403 194 301 495
48 1 168 234 402 208 290 498
3 2 1152 704 1856 1394 852 2246
4 2 2079 771 2850 2620 972 3592
9 2 1131 656 1787 1391 807 2198
10 2 1785 677 2462 2392 907 3299
15 2 734 573 1307 932 728 1660
16 2 1412 954 2366 1793 1212 3005
21 2 948 507 1455 1185 634 1819
22 2 1738 940 2678 2259 1222 3481
27 2 1457 657 2114 1952 880 2832
28 2 1473 615 2088 1974 824 2798
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Appendix E (continued).

plot time totbac totfun totmicro  totbaccont  totfuncont  totmicrocont

29 2 1079 606 1685 1446 812 2258
30 2 1658 712 2370 2222 954 3176
33 2 1316 758 2074 1737 1001 2738
34 2 1537 750 2287 2029 990 3019
35 2 2028 417 2445 2616 538 3154
36 2 1424 366 1790 1809 465 2274
39 2 1156 527 1683 1341 611 1952
40 2 1707 406 2113 2219 528 2747
41 2 1834 1097 2931 2127 1273 3400
42 2 1793 696 2489 2259 877 3136
45 2 1366 712 2078 1762 919 2681
46 2 1393 593 1986 1908 812 2720
47 2 1046 421 1467 1391 560 1951
48 2 1409 432 1841 1902 583 2485
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Appendix F. Example SAS program using ‘ovalinfil’ in model statement used to analyze the
data in Appendix H for year, residue-level, burn, tillage, and year treatment effects in a four-
factor ANOVA for a strip split model.

title 'Johan Desrochers: ANOVA for strip-split analyses’;
data DRINFIL,;
infile ‘Double Ring four-way.csv' firstobs = 2 delimiter =",";
input plot thlock bblock till $ brn $ fert $ yr vwc ovalinfil slope yint ;
label plot = 'Plot number’
tblock = Tillage block'’
bblock = "brn block'’
till = 'Tillage'
brn = burning’
fert = 'Residue level'
yr = "Year'
vwc = 'Volumetric Water Content'
ovalinfil ='Overall Infiltration Rate (cm/hr)’
slope = 'Slope [LN(cm/hr) vs time(hr)]'
yint = "Y-intercept [LN(cm/hr) vs time(hr)]'
run;

proc sort data = DRINFIL; by tblock bblock till plot ;
quit;

proc mixed data = DRINFIL method = type3;
class tblock bblock till brn fert yr ;
model ovalinfil =

till

fert

brn

yr

till*fert

till*brn

fert*brn

till*yr

fert*yr

brn*yr

till*fert*brn

till*fert*yr

till*brn*yr

fert*brn*yr

till*fert*brn*yr

VWC
vwc*till
vwc*fert
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Appendix F (continued).

vwc*brn

VWC*yr
vwc*till*fert
vwc*till*brn
vwe*till*yr
vwc*fert*brn
vwc*fert*yr
vwc*brn*yr
vwc*till*fert*brn
vwce*till*fert*yr
vwe*till*brn*yr
vwc*fert*brn*yr
vwc*till*fert*brn*yr / ddfm=kenwardroger

random thlock tblock*till bblock bblock*brn tblock*bblock*till*brn
tblock*bblock*fert thlock*bblock*till*fert tblock*bblock*brn*fert ;

Ismeans till / at vwc=0.227 diff ;

Ismeans fert / at vwc=0.227 diff ;
Ismeans brn / at vwc=0.227 diff ;

Ismeans yr / at vwc=0.227 diff ;

Ismeans till*fert / at vwc=0.227 diff ;
Ismeans till*brn / at vwc=0.227 diff ;
Ismeans fert*brn / at vwc=0.227 diff ;
Ismeans till*yr / at vwc=0.227 diff ;
Ismeans brn*yr / at vwc=0.227 diff ;
Ismeans fert*yr / at vwc=0.227 diff ;
Ismeans till*fert*brn / at vwc=0.227 diff ;
Ismeans till*fert*yr / at vwc=0.227 diff ;
Ismeans till*brn*yr / at vwc=0.227 diff ;
Ismeans brn*fert*yr / at vwc=0.227 diff ;
Ismeans till*fert*brn*yr / at vwc=0.227 diff ;

quit;
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Appendix G. Example SAS program using ‘ovalinfil’ in model statement used to analyze the
data in Appendix H for year, residue-level, irrigation, tillage, and year treatment effects in a four-
factor ANOVA for a strip split model.

title 'Johan Desrochers: ANOVA for strip-split analyses’;
data DRINFIL,;

infile ‘Double Ring four-way_Irrigation.csv' firstobs = 2 delimiter = ",";
input plot thlock iblock till $ irrig $ fert $ yr vwce ovalinfil slope yint ;
label plot = 'Plot number’

tblock = Tillage block'’

iblock = "Irrigation block'

till = 'Tillage'

irrig = 'lrrigation’

fert = 'Residue level'

yr = "Year'

vwc = 'Volumetric Water Content'

ovalinfil ='Overall Infiltration Rate (cm/hr)’

slope = 'Slope [LN(cm/hr) vs time(hr)]'

yint = "Y-intercept [LN(cm/hr) vs time(hr)]'
run;

proc sort data = DRINFIL; by tblock iblock till plot ;
quit;

title2 'Overall Infiltration Rate (cm/hr)";
proc mixed data = DRINFIL;

class tblock iblock till irrig fert yr ;
model ovalinfil =

till

fert

irrig

yr

till*fert

till*irrig

fert*irrig

till*yr

fert*yr

irrig*yr

till*fert*irrig

till*fert*yr

till*irrig*yr

irrig*fert*yr

till*fert*irrig*yr

VWC
vwce*till
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Appendix G (continued).

vwc*fert
vWC*irrig

vwe*yr
vwce*till*fert
vwce*till*irrig
vwe*till*yr
vwc*fert*irrig
vwc*fert*yr
vwe*irrig*yr
vwce*till*fert*irrig
vwce*till*fert*yr
vwe*till*irrig*yr
vwc*fert*irrig*yr
vwe*till*fert*irrig*yr / ddfm=kenwardroger

random tblock tblock*till iblock iblock*irrig tblock*iblock*till*irrig
tblock*iblock*fert tblock*iblock*till*fert tblock*iblock*irrig*fert ;

Ismeans till / at vwc=0.227 diff ;

Ismeans fert / at vwc=0.227 diff ;

Ismeans irrig / at vwc=0.227 diff ;

Ismeans yr / at vwc=0.227 diff ;

Ismeans till*fert / at vwc=0.227 diff ;
Ismeans till*irrig / at vwc=0.227 diff ;
Ismeans fert*irrig / at vwc=0.227 diff ;
Ismeans till*yr / at vwc=0.227 diff ;
Ismeans irrig*yr / at vwc=0.227 diff ;
Ismeans fert*yr / at vwc=0.227 diff ;
Ismeans till*fert*irrig / at vwc=0.227 diff ;
Ismeans till*fert*yr / at vwc=0.227 diff ;
Ismeans till*irrig*yr / at vwc=0.227 diff ;
Ismeans irrig*fert*yr / at vwc=0.227 diff ;
Ismeans till*fert*irrig*yr / at vwc=0.227 diff ;

quit;
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Appendix H. Raw data of volumetric water content (VWC cm?® cm®), falling-head overall
infiltration rate (infil cm hr?), slope and y-intercept that was inserted into the model statement of
the SAS program in Appendix A and B.

plot tblock bblock iblock till burn irrig fert yr VWC infil slope yint
1 1 1 1 CT NB IR H 2015 0218 1.05 -24.09  2.68
2 1 1 1 NT NB IR L 2015 0174 990 -5.40 2.99
3 2 1 1 NT NB IR H 2015 0.188 7.35 -4.26 2.56
4 2 1 1 CT NB IR L 2015 0207 150 -0.31 0.91
5 3 1 1 NT NB IR L 2015 0215 3.30 0.55 1.09
6 3 1 1 CT NB IR H 2015 0243 045 -12.8 2.32
7 1 1 1 CT NB IR L 2015 0242 135 -6.27 2.07
8 1 1 1 NT NB IR H 2015 0191 9.90 -3.29 2.99
9 2 1 1 NT NB IR L 2015 0.154 5.10 -8.04 2.87
10 2 1 1 CT NB IR H 2015 0208 330 -1.37 1.42
11 3 1 1 NT NB IR H 2015 0176 8.10 -3.42 2.60
12 3 1 1 CT NB IR L 2015 0252 0.30 . .
13 1 1 2 CT B NI L 2015 0240 1.20 -4.34 1.90
14 1 1 2 NT B NI L 2015 0191 3.60 -6.39 241
15 2 1 2 NT B NI H 2015 0265 0.90 -3.09 1.17
16 2 1 2 CT B NI L 2015 0277 0.75 -6.39 1.68
17 3 1 2 NT B NI H 2015 0260 1.20 -4.06 1.37
18 3 1 2 CT B NI L 2015 0257 0.60 -2.55 1.09
19 1 1 2 CT B NI H 2015 0265 045 -2.18 0.98
20 1 1 2 NT B NI H 2015 0203 120 -7.98 251
21 2 1 2 NT B NI L 2015 0226 3.60 -2.51 1.57
22 2 1 2 CT B NI H 2015 025 105 -4.17 1.23
23 3 1 2 NT B NI L 2015 0250 0.15

24 3 1 2 CT B NI H 2015 0246 0.30 . .
25 1 2 1 CT B IR H 2015 0252 090 -1.82 0.98
26 1 2 1 NT B IR H 2015 0187 1.80 -5.70 1.62
27 2 2 1 NT B IR H 2015 0213 195 -5.88 1.49
28 2 2 1 CT B IR L 2015 0.237 4.8 -6.78 2.54
29 3 2 1 NT B IR H 2015 0264 030 1.00E-12 1.10
30 3 2 1 CT B IR L 2015 0219 885 -4.30 2.87
31 1 2 1 CT B IR L 2015 0230 0.90 -7.82 1.57
32 1 2 1 NT B IR L 2015 0225 120 -6.17 1.44
33 2 2 1 NT B IR L 2015 0228 495 -5.98 2.40
34 2 2 1 CT B IR H 2015 0199 270 -2.05 1.30
35 3 2 1 NT B IR L 2015 0244 135 -5.42 1.53
36 3 2 1 CT B IR H 2015 0214 090 -4.42 1.30
37 1 2 2 CT NB NI H 2015 0229 255 -4.26 1.53
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Appendix H (continued).

plot tblock bblock iblock till
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yr
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012

vwC
0.237
0.196
0.265
0.247
0.228
0.232
0.215
0.228
0.243
0.232
0.232
0.337
0.346
0.326
0.345
0.347
0.296
0.356
0.307
0.268
0.329
0.330
0.323
0.332
0.333
0.341
0.358
0.353
0.328
0.303
0.325
0.315
0.34
0.303
0.328
0.334
0.265
0.299
0.316
0.277

infil
0.75
0.75
1.20
1.95
0.90
0.15
1.20
1.35
0.60
2.55
0.45
0.90
3.30
1.50
0.90
1.50
1.50
0.30
2.40
4.50
2.10
6.00
2.10
0.60
1.20
3.00
1.20
3.00
2.10
10.5
6.60
4.50
3.90
3.00
5.10
1.20
3.30
1.20
1.80
2.10

slope
-4.10
-5.60
-3.29
-4.53
-3.49

-3.26
-4.35
-3.73
-2.67
-5.97
-6.40
-8.16
-7.06
1.93
-5.77
-4.81

-7.95
-3.50
-5.99
-2.31
-3.41
-5.00E-14
-4.49
-6.11
-4.65
-7.51
-3.83
-3.10
-1.84
-3.48
-5.00
-6.69
-5.77
-5.18
-7.78
-4.75
-5.69
-3.55

yint
1.03
1.34
1.04
1.41
1.18

1.20
1.36
0.85
1.49
1.33
2.15
2.67
2.25
0.70
1.89
1.98

2.72
2.36
2.23
2.27
1.98
1.79
1.95
2.20
1.98
3.04
2.15
2.62
2.15
2.26
2.34
2.21
2.61
1.79
2.81
1.95
1.84
1.94



Appendix H (continued).

plot tblock bblock iblock till
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yr
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012

vwC
0.304
0.285
0.342
0.322
0.339
0.303
0.314
0.354
0.319
0.337
0.334
0.341
0.271
0.337
0.328
0.346
0.358
0.355
0.296

infil
1.80
1.20
0.30
1.80
1.50
0.90
2.10
0.60
1.20
2.10
1.50
1.80
9.30
1.80
2.40
1.20
0.90
0.90
1.50

slope
-0.39
-2.01

-9.78
-3.57
-4.14
-4.85

-1.25
-8.15
-4.94
-4.23
1.04
-4.59
-2.61
-6.03
-6.64
-5.92
-3.57

yint
1.99
1.76

2.57
191
1.79
2.30

2.40
2.84
1.97
2.10
2.08
2.11
1.72
2.09
1.82
2.07
1.64



Appendix 1. Example SAS program using ‘vwc15’ in model statement used to analyze the data
in Appendix K for burn and tillage treatment effects in 2012 and 2015 in a two-factor ANOVA
for a strip split model.

title “‘Johan Desrochers: ANOVA for strip-split analyses’;
data MDINFIL;
infile 'Mini-Disk Infiltration.csv' firstobs = 2 delimiter =",";
input plot rep tblock bblock till $ brn $ vwc12 vwel5 vwediff ovalinfil12 ovalinfil15
ovalinfildiff slopel2 slopel5 yintl12 yint15 ;
label plot = 'Plot number
rep = 'Replicate’
tblock = Tillage block'’
bblock = "brn block’
till = 'Tillage'
brn = burning’
vwcl2 = 'Volumetric Water Content 2012’
vwcl5 = 'Volumetric Water Content 2015'
vwcdiff = "Volumetric Water Cotent Difference (2015-2012)'
ovalinfil12 ='Overall Infiltration Rate 2012 (cm/hr)’
ovalinfil15 ='Overall Infiltration Rate 2015 (cm/hr)’
ovalinfildiff = 'Overall Infiltration Rate (cm/hr; 2015-2012)'
slopel2 = 'Slope 2012 [LN(cm/hr) vs time(hr)]'
slopel5 = 'Slope 2015 [LN(cm/hr) vs time(hr)]’
yint12 ="Y-intercept 2012 [LN(cm/hr) vs time(hr)]’
yint1l5 = "Y-intercept 2015 [LN(cm/hr) vs time(hr)]'
run;

proc sort data = MDINFIL; by tblock bblock till plot ;
quit;

proc mixed data = MDINFIL method = type3;
class tblock bblock till brn ;

model vwcl5 =

till

brn

till*brn / ddfm=kenwardroger

random thlock tblock*till bblock bblock*brn tblock*bblock*till*brn ;
Ismeans till / diff ;

Ismeans brn / diff ;

Ismeans till*brn / diff ;

quit;
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Appendix J. Example SAS program using ‘vwc12’ in model statement used to analyze the data
in Appendix K for irrigation and tillage treatment effects in 2012 and 2015 in a two-factor
ANOVA for a strip split model.

title “‘Johan Desrochers: ANOVA for strip-split analyses’;
data MDINFIL;
infile 'Mini-Disk Infiltration_Irrigation.csv' firstobs = 2 delimiter = ",";
input plot rep tblock iblock till $ irrig $ vwc12 vwcel5 vwediff ovalinfil12 ovalinfil15
ovalinfildiff slopel2 slopel5 yintl12 yint15 ;
label plot = 'Plot number
rep = 'Replicate’
tblock = Tillage block'’
iblock = "Irrigation block'
till = 'Tillage'
irrig = 'lrrigation’
vwcl2 = 'Volumetric Water Content 2012’
vwcl5 = 'Volumetric Water Content 2015'
vwcdiff = "Volumetric Water Cotent Difference (2015-2012)'
ovalinfil12 ='Overall Infiltration Rate 2012 (cm/hr)’
ovalinfil15 ='Overall Infiltration Rate 2015 (cm/hr)’
ovalinfildiff = 'Overall Infiltration Rate (cm/hr; 2015-2012)'
slopel2 = 'Slope 2012 [LN(cm/hr) vs time(hr)]'
slopel5 = 'Slope 2015 [LN(cm/hr) vs time(hr)]’
yint12 ="Y-intercept 2012 [LN(cm/hr) vs time(hr)]’
yint1l5 = "Y-intercept 2015 [LN(cm/hr) vs time(hr)]'
run;

proc sort data = MDINFIL; by tblock iblock till plot ;
quit;

proc mixed data = MDINFIL method = type3;
class tblock iblock till irrig ;

model vwcl5 =

till

irrig

till*irrig / ddfm=kenwardroger

random tblock thlock*till iblock iblock*irrig tblock*iblock*till*irrig ;
Ismeans till / diff ;

Ismeans irrig / diff ;

Ismeans till*irrig / diff ;

quit;
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Appendix K. Raw data of tension infiltration for volumetric water content (VWC cm?® cm®),
overall infiltration rate (infil cm hrt), slope (x) and y-intercept (yint) in 2012 and 2015 that was
inserted into the model statement of the SAS program in Appendix D and E.

plotreptblock bblock iblock till burnirrig vwcl2 vwcl5 infill2 infill5 x12 x15 yintl2 yinl5
1 1 1 1 1 CT NB IR 0475 0.256 27.12 19.21 4.34 -1.00 247 3.12

1 2 1 1 1 CTNB IR 0454 0228 085 1073 -827-1.05 249 25
3 1 2 1 1 NTNB IR 0486 0142 2090 2599 2.28 -2.63 2.64 3.65
3 2 2 1 1 NTNB IR 0464 0158 2316 11.86 208 -2.81 2.76 2.85
6 1 3 1 1 CTNB IR 0416 0231 113 4576 é'_‘i% 030 1.33 3.88
6 2 3 1 1 CTNB IR 039 0205 339 2316 -166-1.20 1.64 3.36
8 1 1 1 1 NTNB IR 0472 0147 1243 22.03 072 -1.35 234 331
8§ 2 1 1 1 NTNB IR 0459 0162 2599 2627 7.93 -1.33 1.63 3.49
01 2 1 1 CTNB IR 0458 0214 565 7.91 069 -205 169 246
102 2 1 1 CTNB IR 0445 0209 4520 4520 452 -1.08 2.95 3.99
11 1 3 1 1 NTNB IR 0463 0181 904 1582 1.05 0.68 202 240
1 2 3 1 1 NTNB IR 0463 0173 169 1356 -0.83-032 127 2.62
151 2 1 2 NT B NI 0429 0200 452 847 514 -1.02 007 238
152 2 1 2 NT B NI 0417 0226 565 1695 2.76 -0.68 1.36 2.90
171 3 1 2 NT B NI 0407 0247 056 904 -9.73-307 282 2.66
172 3 1 2 NT B NI 038 0257 056 10.73 -9.73-241 -2.04 2.90
191 1 1 2 CT B NI 0453 0249 113 226 -339-393 187 226
192 1 1 2 CT B NI 0449 0226 1271 537 481 -493 163 2.26
201 1 1 2 NT B NI 0442 0214 847 1469 191 -152 1.93 2.90
202 1 1 2 NT B NI 0411 0195 593 791 1099 -247 153 241
21 2 1 2 CT B NI 0478 0284 028 226 . -537 . 251
22 2 1 2 CT B NI 0432 0262 847 000 -150 . 267 .

21 3 1 2 CT B NI 0438 0230 621 2429 426 -157 1.80 3.42
22 3 1 2 CT B NI 0451 0252 1412 7.34 277 -045 217 221
25 1 1 2 1 CT B IR 0446 0199 395 7.34 -154-074 214 213
252 1 2 1 CT B IR 0424 0220 282 819 -578 0.05 2.81 2.09
26 1 1 2 1 NT B IR 0407 0219 2627 1328 842 -043 112 2.64
26 2 1 2 1 NT B IR 0425 023 1667 791 501 -237 198 247
271 2 2 1 NT B IR 0418 0232 141 734 050 -2.64 069 2.48
272 2 2 1 NT B IR 0415 0185 113 17.23 400 -1.02 133 3.02

E-13

201 3 2 1 NT B IR 0421 0225 198 1102 -019-169 156 2.54
202 3 2 1 NT B IR 0425 0209 028 904 . -209 . 248
3 1 2 2 1 CT B IR 0447 0194 000 2373 . -138 . 3.40
3 2 2 2 1 CT B IR 0435 0235 000 424 . -161 . 194
36 1 3 2 1 CT B IR 0411 0192 311 0960 7.24 -334 -015 2.74
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Appendix K (continued).

plotreptblock bblock iblock till burnirrig vwcl2 vwcl5 infill2 infill5 x12 x15 yintl2 yinl5
36 2 3 2 1 CT B IR 0399 0216 0.00 452 . 147 . 1.59
CT NB NI 0449 0210 6.21 1186 4.75-0.25 116 251

37 1 1 2 2

37 2 1 2 2 CT NB NI 0459 0.237 1243 395 3.89-283 181 194
39 1 2 2 2 NT NB NI 0436 0221 1751 9.60 1.11 -1.69 2.60 2.58
39 2 2 2 2 NT NB NI 0448 0.238 23.73 8.19 2.03 -438 278 2.75
40 1 2 2 2 CT NB NI 0438 0.201 1412 7.06 1.74 -1.24 241 2.28
40 2 2 2 2 CT NB NI 0443 0.237 141 339 -262 028 1.64 1.47
42 1 3 2 2 CT NB NI 0451 0.226 11.30 7.91 -0.03-0.84 255 2.18
42 2 3 2 2 CT NB NI 038 0.203 1271 12.15 191 -1.76 231 2.76
4 1 1 2 2 NT NB NI 0427 0209 9.60 11.86 1.92 -4.75 1.87 3.01
4 2 1 2 2 NT NB NI 0461 0.226 20.90 23.45 -0.03-3.38 2.89 3.67
47 1 3 2 2 NT NB NI 0426 0.205 48.02 6.78 0.27 -5.55 3.78 2.88
47 2 3 2 2 NT NB NI 0432 0.223 3249 6.78 2.38 -1.68 3.37 224
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Appendix L. Example SAS program using ‘SOM15’ in model statement used to analyze the
data in Appendix N for burn, tillage and residue-level treatment effects in 2012 and 2015 in a
three-factor ANOVA for a strip split model.

title “‘Johan Desrochers: ANOVA for strip-split analyses’;
data SOILPROP;

infile 'E:\Graduate School\Thesis\Research\Data\Infiltration\Organized Data\Soil
Properties\Infiltration_soil chemical proerties_irrig.csv' firstobs = 2 delimiter =",";
input plot thlock iblock till $ irrig $ fert $ SOM15 BD15 BD12 ;

label plot = 'Plot number

tblock = Tillage block'’

iblock = "Irrigation block'

till = Tillage'

irrig = 'lrrigation’

fert = 'Residue level'

SOM15 ="2015 soil organic matter'

BD15 ="2015 Bulk Density'

BD12 ='2012 Bulk Density'
run;

proc sort data = SOILPROP; by thlock iblock till plot ;
quit;

title2 '2015 soil organic matter (%)';
proc mixed data = SOILPROP method = type3;
class tblock iblock till irrig fert ;
model SOM15 =

till

fert

irrig

till*fert

till*irrig

fert*irrig

till*fert*irrig / ddfm=kenwardroger ;

random tblock tblock*till iblock iblock*irrig tblock*iblock*till*irrig
tblock*iblock*fert tblock*iblock*till*fert tblock*iblock*irrig*fert ;

Ismeans till / diff ;

Ismeans fert / diff ;

Ismeans irrig / diff ;
Ismeans till*fert / diff ;
Ismeans till*irrig / diff ;
Ismeans fert*irrig / diff ;
Ismeans till*fert*irrig / diff ;
quit;
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Appendix M. Example SAS program using ‘SOM15’ in model statement used to analyze the
data in Appendix N for irrigation, tillage and residue-level treatment effects in 2012 and 2015 in
a three-factor ANOVA for a strip split model.

title “‘Johan Desrochers: ANOVA for strip-split analyses’;
data SOILPROP;

infile 'E:\Graduate School\Thesis\Research\Data\Infiltration\Organized Data\Soil
Properties\Infiltration_soil chemical proerties_irrig.csv' firstobs = 2 delimiter =",";
input plot thlock iblock till $ irrig $ fert $ SOM15 BD15 BD12 ;

label plot = 'Plot number

tblock = Tillage block'’

iblock = "Irrigation block'

till = Tillage'

irrig = 'lrrigation’

fert = 'Residue level'

SOM15 ="2015 soil organic matter'

BD15 ="2015 Bulk Density'

BD12 ='2012 Bulk Density'
run;

proc sort data = SOILPROP; by thlock iblock till plot ;
quit;

title2 '2015 soil organic matter (%)';
proc mixed data = SOILPROP method = type3;
class tblock iblock till irrig fert ;
model SOM15 =

till

fert

irrig

till*fert

till*irrig

fert*irrig

till*fert*irrig / ddfm=kenwardroger ;

random tblock tblock*till iblock iblock*irrig tblock*iblock*till*irrig
tblock*iblock*fert tblock*iblock*till*fert tblock*iblock*irrig*fert ;

Ismeans till / diff ;

Ismeans fert / diff ;

Ismeans irrig / diff ;
Ismeans till*fert / diff ;
Ismeans till*irrig / diff ;
Ismeans fert*irrig / diff ;
Ismeans till*fert*irrig / diff ;
quit;
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Appendix N. Raw data of 2015 soil organic matter (SOM15 %), 2015 bulk density (BD15 g cm’
%) and 2012 bulk density (BD12 g cm) that was inserted into the model statement of the SAS

program in Appendix G and H.

plot tblock bblock

1

O© 0O NOo O wiN

W W WWWWWWwMNDNDDNDDDNDDNDDNDNPNDNNDNMNMNNMNNPRPRPPRPERPRPERPERREREER
~No o OWONPFP O OO ~NOOOTP,WNPOOOLONO OGPAWwDNPE,O

1

P W WNDNREPPFPWWDNDNEPRPRPWWDNDNPEPRPRPWWODNMNPRPRPOWWDNDNPEPERPWWDNDDNDPRE

1

NMNNOMNRNONNMNNMRNNMNMNNNMNMNNRRRPRPRRPRERPRPRPREPRPREPREPRPREPREPRPREPRERRERLERLER

iblock
1

N R RPRPPRPRPRPRPRPEPRPRPENNNMNMNNMNMNNMNMNNRRRPRPRRRERRERELRLPR

till
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT
CT

burn

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB

el I B R ve ol B« e o - = I ve o« e o o - e I v o« e O o
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irrig
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI

fert
H

j e S e S e I N I S e e S S S p S pa S S p S e S D Y I S A e A e S e

SOM15
1.99
2.23
2.31
2.42
1.84
2.27
2.18
2.42
2.76
1.92
2.16
2.38
2.31
1.72
2.60
2.38
2.54
2.42
2.07
2.33
1.98
2.26
2.26
2.29
2.11
2.37
2.26
2.17
2.56
2.23
2.29
2.31
2.39
2.15
2.43
2.12
2.68

BD15
1.27
1.09
1.21
1.26
1.22
1.30
1.27
1.20
1.23
1.34
1.24
1.34
1.29
131
1.27
1.27
1.36
131
1.29
1.23
1.25
1.30
1.28
1.38
1.33
131
1.34
1.34
1.34
1.34
1.37
1.36
1.32
1.32
1.29
1.27
1.20

BD12
1.30
1.23
1.28
1.24
1.32
1.26
1.29
1.27
1.29
1.25
1.27
1.25
1.32
1.25
1.28
1.28
1.27
1.30
1.28
1.30
1.29
1.25
1.27
1.29
1.27
1.33
1.36
131
1.33
1.30
1.24
1.33
1.28
1.32
1.25
1.28
1.20



Appendix N (continued).

plot tblock bblock

38
39
40
41
42
43
44
45
46
47
48

1

W WNDNREPPFPWWNDDN

2

NN DNDNDDNDNDNDDNDDNDNDDNDDNDDND

iblock
2

NN DNDNDDNDNDNDDNDDNDNDDNDDNDDND

till
NT
NT
CT
NT
CT
CT
NT
NT
CT
NT
CT

burn

NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
NB
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irrig
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI
NI

fert
L

mrIrOr IrIrr I T

SOM15
2.37
2.45
2.82
2.12
2.46
2.46
2.27
2.31
2.26
2.77
2.27

BD15
1.20
1.16
1.3
1.16
1.26
1.33
1.33
1.29
1.37
1.33
1.35

BD12
1.20
1.32
1.27
1.35
1.20
1.26
131
1.28
1.24
1.25
1.28



