Laboratories, Inc.

Ag Testing - Consulting

Account No. : 54228 Biological Soil Analysis Report
WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57509
Results For : WILKIN SWCD
SampleID1: PLOT 1 CT
Sample ID 2 : CENTER
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 5033.03
Functional Group Diversity Index 1.477
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 2112.94 41.98
Gram (+) 1232.65 24.49
Actinomycetes 480.61 9.55
Gram (-) 880.29 17.49
Rhizobia 0.00 0.00
Total Fungi 581.18 11.55
Arbuscular Mycorrhizal 135.84 2.70
Saprophytes 445.34 8.85
Protozoa 0.00 0.00
Undifferentiated 2338.90 46.47
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Community Composition Ratios Lab No. : 57,509

Fungi:Bacteria 0.2751 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scale Rating
<0.002 Very Poor
This lrz;]tlo 1§ also exi'es;‘e(il as pl:OtO'ZO[;i‘ to bacterla.' Protozoa 'feed }Z)n b;cterlal W?lch helps releaseffnu'trlents, 0.002+ - 0.005 Poor
t . t t t t trient t
especially nitrogen. igher ratio indicates an active community where base level nutrients are sufficient to 0,005+ - 0.008 Slightly Below Average
support higher trophic levels or predators. However, this ratio will always be a relatively low number because
0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good

>
Gram (+):Gram (-) 1.4003 0.02 Excellent
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating

<0.5 Gram (-) Dominated

survive better under certain environmental conditions or stressors such as drought or extreme temperatures due

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 1.7846 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 51.5942 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.1140 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.6611  gyailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021

Lab No. : 57510

Results For : WILKIN SWCD

SampleID1: PLOT 1 CT
Sample ID 2 : 2-WEST

PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity

Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 4139.34
Functional Group Diversity Index 1.496
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 1888.94 45.63
Gram (+) 1138.41 27.50
Actinomycetes 556.63 13.45
Gram (-) 750.53 18.13
Rhizobia 0.00 0.00
Total Fungi 473.30 11.43
Arbuscular Mycorrhizal 145.56 3.52
Saprophytes 327.73 7.92
Protozoa 0.00 0.00
Undifferentiated 177711 42.93
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Community Composition Ratios Lab No. : 57,510

Fungi:Bacteria 0.2506 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scale Rating
<0.002 Very Poor
This lrz;]tlo 1§ also exi'es;‘e(il as pl:OtO'ZO[;i‘ to bacterla.' Protozoa 'feed }Z)n b;cterlal W?lch helps releaseffnu'trlents, 0.002+ - 0.005 Poor
t . t t t t trient t
especially nitrogen. igher ratio indicates an active community where base level nutrients are sufficient to 0,005+ - 0.008 Slightly Below Average
support higher trophic levels or predators. However, this ratio will always be a relatively low number because
0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good

>
Gram (+):Gram (-) 1.5168 0.02 Excellent
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating

<0.5 Gram (-) Dominated

survive better under certain environmental conditions or stressors such as drought or extreme temperatures due

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 1.8935 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 45.3655 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.5849 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.7516  gyailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Account No.: 54228

Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57511
Results For : WILKIN SWCD
SampleID1: PLOT 1 CT
Sample ID 2 : 2-EAST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 3887.59
Functional Group Diversity Index 1.475

Total Biomass Diversity Rating

<500 <1.0 Very Poor

500+ - 1000 1.0+-1.1 Poor

1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average

2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good

3500+ - 4000 1.5+-1.6 Very Good

> 4000 >1.6 Excellent

Functional Group Biomass, PLFA ng/g

% of Total Biomass

Total Bacteria 1673.85 43.06
Gram (+) 1097.49 28.23
Actinomycetes 465.18 11.97
Gram (-) 576.36 14.83
Rhizobia 0.00 0.00
Total Fungi 375.84 9.67
Arbuscular Mycorrhizal 104.06 2.68
Saprophytes 271.78 6.99
Protozoa 0.00 0.00
Undifferentiated 1837.91 47.28
Reviewed By : Willie Pretorius 2/10/2022 Copy:1 Page 1 of 2
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Community Composition Ratios Lab No. : 57,511

Fungi:Bacteria 0.2245 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good
>0.02 Excellent
Gram (+):Gram (-) 1.9042 X
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating .
survive better under certain environmental conditions or stressors such as drought or extreme temperatures due <05 Gram (-) Dominated

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 2.4751 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 251.7300 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.0359 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.0037  gyailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Laboratories, Inc.
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Account No. : 54228 Biological Soil Analysis Report
WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57512
Results For : WILKIN SWCD
Sample ID 1 : PLOT 2 CT/CC
Sample ID 2 : CENTER
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 3169.69
Functional Group Diversity Index 1.488
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 1459.24 46.04
Gram (+) 906.12 28.59
Actinomycetes 413.49 13.05
Gram (-) 553.13 17.45
Rhizobia 0.00 0.00
Total Fungi 348.11 10.98
Arbuscular Mycorrhizal 102.11 3.22
Saprophytes 246.01 7.76
Protozoa 0.00 0.00
Undifferentiated 1362.34 42.98
Reviewed By : Willie Pretorius 2/10/2022 Copy:1 Page 1 of 2
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Community Composition Ratios Lab No. : 57,512

Fungi:Bacteria 0.2386 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good
>0.02 Excellent
Gram (+):Gram (-) 1.6382 X
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating .
survive better under certain environmental conditions or stressors such as drought or extreme temperatures due <05 Gram (-) Dominated

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 2.0212 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 161.8610 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.4957 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.3219  gailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Account No. : 54228 Biological Soil Analysis Report
WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57513
Results For : WILKIN SWCD
Sample ID 1 : PLOT 2 CT/CC
Sample ID 2 : 2-WEST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 3379.99
Functional Group Diversity Index 1.488
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 1570.35 46.46
Gram (+) 987.20 29.21
Actinomycetes 447.98 13.25
Gram (-) 583.15 17.25
Rhizobia 0.00 0.00
Total Fungi 367.20 10.86
Arbuscular Mycorrhizal 112.68 3.33
Saprophytes 254.52 7.53
Protozoa 0.00 0.00
Undifferentiated 1442.44 42.68
Reviewed By : Willie Pretorius 2/10/2022 Copy:1 Page 1 of 2
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Community Composition Ratios Lab No. : 57,513

Fungi:Bacteria 0.2338 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good
>0.02 Excellent
Gram (+):Gram (-) 1.6929 X
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating .
survive better under certain environmental conditions or stressors such as drought or extreme temperatures due <05 Gram (-) Dominated

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 2.0319 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 148.6240 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.4283 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.2888  gyailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.

Reviewed By :  Willie Pretorius 2/10/2022 Copy:1 Page 2 of 2
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Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57514
Results For : WILKIN SWCD
Sample ID 1 : PLOT 2 CT/CC
Sample ID 2 : 3-EAST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 3295.95
Functional Group Diversity Index 1.49
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 1450.84 44.02
Gram (+) 935.15 28.37
Actinomycetes 460.95 13.99
Gram (-) 515.69 15.65
Rhizobia 0.00 0.00
Total Fungi 337.38 10.24
Arbuscular Mycorrhizal 100.39 3.05
Saprophytes 237.00 7.19
Protozoa 0.00 0.00
Undifferentiated 1507.72 45.74
Reviewed By : Willie Pretorius 2/10/2022 Copy:1 Page 1 of 2
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Community Composition Ratios Lab No. : 57,514

Fungi:Bacteria 0.2325 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good
>0.02 Excellent
Gram (+):Gram (-) 1.8134 X
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating .
survive better under certain environmental conditions or stressors such as drought or extreme temperatures due <05 Gram (-) Dominated

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 2.2174 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 23.8767 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.5109 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.2335  gyailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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WILKIN SWCD Invoice No. : 1363645
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Lab No. : 57515
Results For : WILKIN SWCD
Sample ID 1: PLOT 3 ST
Sample ID 2 : CENTER
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 2054.42
Functional Group Diversity Index 1.473
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 910.00 44.29
Gram (+) 619.93 30.18
Actinomycetes 284.25 13.84
Gram (-) 290.08 14.12
Rhizobia 0.00 0.00
Total Fungi 190.08 9.25
Arbuscular Mycorrhizal 57.96 2.82
Saprophytes 132.12 6.43
Protozoa 0.00 0.00
Undifferentiated 954.34 46.45
Reviewed By : Willie Pretorius 2/10/2022 Copy:1 Page 1 of 2
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Community Composition Ratios Lab No. : 57,515

Fungi:Bacteria 0.2089 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scale Rating
<0.002 Very Poor
This lrz;]tlo 1§ also exi'es;‘e(il as pl:OtO'ZO[;i‘ to bacterla.' Protozoa 'feed }Z)n b;cterlal W?lch helps releaseffnu'trlents, 0.002+ - 0.005 Poor
t . t t t t trient t
especially nitrogen. igher ratio indicates an active community where base level nutrients are sufficient to 0,005+ - 0.008 Slightly Below Average
support higher trophic levels or predators. However, this ratio will always be a relatively low number because
0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good

>
Gram (+):Gram (-) 2.1371 0.02 Excellent
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating

<0.5 Gram (-) Dominated

survive better under certain environmental conditions or stressors such as drought or extreme temperatures due

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 2.4255 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 15.3751 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.7238 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 0.9356  ayailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57516
Results For : WILKIN SWCD
Sample ID 1: PLOT 3 ST
Sample ID 2 : 2-WEST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 3785.38
Functional Group Diversity Index 1.508

Total Biomass Diversity Rating

<500 <1.0 Very Poor

500+ - 1000 1.0+-1.1 Poor

1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average

2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good

3500+ - 4000 1.5+-1.6 Very Good

> 4000 >1.6 Excellent

Functional Group Biomass, PLFA ng/g

% of Total Biomass

Total Bacteria 1778.38 46.98
Gram (+) 1113.00 29.40
Actinomycetes 522.16 13.79
Gram (-) 665.38 17.58
Rhizobia 0.00 0.00
Total Fungi 458.89 12.12
Arbuscular Mycorrhizal 155.52 4.1
Saprophytes 303.37 8.01
Protozoa 0.00 0.00
Undifferentiated 1548.10 40.90
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Community Composition Ratios Lab No. : 57,516

Fungi:Bacteria 0.2580 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scale Rating
<0.002 Very Poor
This lrz;]tlo 1§ also exi'es;‘e(il as pl:OtO'ZO[;i‘ to bacterla.' Protozoa 'feed }Z)n b;cterlal W?lch helps releaseffnu'trlents, 0.002+ - 0.005 Poor
t . t t t t trient t
especially nitrogen. igher ratio indicates an active community where base level nutrients are sufficient to 0,005+ - 0.008 Slightly Below Average
support higher trophic levels or predators. However, this ratio will always be a relatively low number because
0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good

>
Gram (+):Gram (-) 1.6727 0.02 Excellent
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating

<0.5 Gram (-) Dominated

survive better under certain environmental conditions or stressors such as drought or extreme temperatures due

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 1.9105 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 262.8380 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.3398 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.4887 availability.  In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57517
Results For : WILKIN SWCD
Sample ID 1: PLOT 3 ST
Sample ID 2 : 3-EAST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 3528.85
Functional Group Diversity Index 1.493

Total Biomass Diversity Rating

<500 <1.0 Very Poor

500+ - 1000 1.0+-1.1 Poor

1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average

2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good

3500+ - 4000 1.5+-1.6 Very Good

> 4000 >1.6 Excellent

Functional Group Biomass, PLFA ng/g

% of Total Biomass

Total Bacteria 1534.56 43.49
Gram (+) 1004.04 28.45
Actinomycetes 461.15 13.07
Gram (-) 530.53 15.03
Rhizobia 0.00 0.00
Total Fungi 361.47 10.24
Arbuscular Mycorrhizal 113.84 3.23
Saprophytes 247.63 7.02
Protozoa 0.00 0.00
Undifferentiated 1632.83 46.27
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Community Composition Ratios Lab No. : 57,517

Fungi:Bacteria 0.2356 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scale Rating
<0.002 Very Poor
This lrz;]tlo 1§ also exi'es;‘e(il as pl:OtO'ZO[;i‘ to bacterla.' Protozoa 'feed }Z)n b;cterlal W?lch helps releaseffnu'trlents, 0.002+ - 0.005 Poor
t . t t t t trient t
especially nitrogen. igher ratio indicates an active community where base level nutrients are sufficient to 0,005+ - 0.008 Slightly Below Average
support higher trophic levels or predators. However, this ratio will always be a relatively low number because
0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good

>
Gram (+):Gram (-) 1.8925 0.02 Excellent
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating

<0.5 Gram (-) Dominated

survive better under certain environmental conditions or stressors such as drought or extreme temperatures due

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 2.3455 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 100.5670 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.4992 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.2421 availability.  In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57518
Results For : WILKIN SWCD
Sample ID 1: PLOT 4 ST/CC
Sample ID 2 : CENTER
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 3614.26
Functional Group Diversity Index 1.498

Total Biomass Diversity Rating

<500 <1.0 Very Poor

500+ - 1000 1.0+-1.1 Poor

1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average

2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good

3500+ - 4000 1.5+-1.6 Very Good

> 4000 >1.6 Excellent

Functional Group Biomass, PLFA ng/g

% of Total Biomass

Total Bacteria 1628.12 45.05
Gram (+) 1011.07 27.97
Actinomycetes 534.40 14.79
Gram (-) 617.05 17.07
Rhizobia 0.00 0.00
Total Fungi 408.30 11.30
Arbuscular Mycorrhizal 122.67 3.39
Saprophytes 285.63 7.90
Protozoa 0.00 0.00
Undifferentiated 1577.84 43.66
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Community Composition Ratios Lab No. : 57,518

Fungi:Bacteria 0.2508 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good

>
Gram (+):Gram (-) 1.6385 0.02 Excellent
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating

<0.5 Gram (-) Dominated

survive better under certain environmental conditions or stressors such as drought or extreme temperatures due

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 2.0227 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 34.6053 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.5361 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.4991 availability.  In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57519
Results For : WILKIN SWCD
Sample ID 1: PLOT 4 ST/CC
Sample ID 2 : 2-WEST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 4241.62
Functional Group Diversity Index 1.492

Total Biomass Diversity Rating

<500 <1.0 Very Poor

500+ - 1000 1.0+-1.1 Poor

1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average

2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good

3500+ - 4000 1.5+-1.6 Very Good

> 4000 >1.6 Excellent

Functional Group Biomass, PLFA ng/g

% of Total Biomass

Total Bacteria 1977.04 46.61
Gram (+) 1229.73 28.99
Actinomycetes 562.77 13.27
Gram (-) 747.31 17.62
Rhizobia 0.00 0.00
Total Fungi 498.55 11.75
Arbuscular Mycorrhizal 135.70 3.20
Saprophytes 362.86 8.55
Protozoa 0.00 0.00
Undifferentiated 1766.02 41.64
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Community Composition Ratios Lab No. : 57,519

Fungi:Bacteria 0.2522 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good
>0.02 Excellent
Gram (+):Gram (-) 1.6456 X
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating .
survive better under certain environmental conditions or stressors such as drought or extreme temperatures due <05 Gram (-) Dominated

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 1.7830 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 44.0757 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.2795 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.4007 availability.  In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021

Lab No. : 57520

Results For : WILKIN SWCD

Sample ID 1: PLOT 4 ST/CC
Sample ID 2 : 3-EAST

PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity

Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 3518.48
Functional Group Diversity Index 1.48
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 1373.84 39.05
Gram (+) 892.46 25.36
Actinomycetes 389.78 11.08
Gram (-) 481.38 13.68
Rhizobia 0.00 0.00
Total Fungi 340.41 9.67
Arbuscular Mycorrhizal 76.94 219
Saprophytes 263.48 7.49
Protozoa 0.00 0.00
Undifferentiated 1804.22 51.28
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Community Composition Ratios Lab No. : 57,520

Fungi:Bacteria 0.2478 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scale Rating
<0.002 Very Poor
This lrz;]tlo 1§ also exi'es;‘e(il as pl:OtO'ZO[;i‘ to bacterla.' Protozoa 'feed }Z)n b;cterlal W?lch helps releaseffnu'trlents, 0.002+ - 0.005 Poor
t . t t t t trient t
especially nitrogen. igher ratio indicates an active community where base level nutrients are sufficient to 0,005+ - 0.008 Slightly Below Average
support higher trophic levels or predators. However, this ratio will always be a relatively low number because
0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good

>
Gram (+):Gram (-) 1.8540 0.02 Excellent
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating

<0.5 Gram (-) Dominated

survive better under certain environmental conditions or stressors such as drought or extreme temperatures due

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 2.3795 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 30.6510 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 2.9601 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.0562  gysilability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57521
Results For : WILKIN SWCD
Sample ID 1: PLOT 5 NT
Sample ID 2 : CENTER
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 4241.73
Functional Group Diversity Index 1.503
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 1800.75 42.45
Gram (+) 1111.55 26.21
Actinomycetes 509.29 12.01
Gram (-) 689.20 16.25
Rhizobia 0.00 0.00
Total Fungi 475.25 11.20
Arbuscular Mycorrhizal 142.57 3.36
Saprophytes 332.68 7.84
Protozoa 0.00 0.00
Undifferentiated 1965.74 46.34
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Community Composition Ratios Lab No. : 57,521

Fungi:Bacteria 0.2639 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good
>0.02 Excellent
Gram (+):Gram (-) 1.6128 X
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating .
survive better under certain environmental conditions or stressors such as drought or extreme temperatures due <05 Gram (-) Dominated

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 2.0951 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 41.9631 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 29834 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.2766  gyailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Account No. : 54228 Biological Soil Analysis Report
WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57522
Results For : WILKIN SWCD
Sample ID 1: PLOT 5 NT
Sample ID 2 : 2-WEST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 5112.52
Functional Group Diversity Index 1.522
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 2372.02 46.40
Gram (+) 1415.45 27.69
Actinomycetes 619.05 12.11
Gram (-) 956.57 18.71
Rhizobia 0.00 0.00
Total Fungi 677.75 13.26
Arbuscular Mycorrhizal 220.91 4.32
Saprophytes 456.84 8.94
Protozoa 4.95 0.10
Undifferentiated 2057.81 40.25
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Fungi:Bacteria 0.2857 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey 0.0021 Scale Rating
<0.002 Very Poor
This lrz;]tlo 1§ also exi'es;‘e(il as pl:OtO'ZO[;i‘ to bacterla.' Protozoa 'feed }Z)n b;cterlal W?lch helps releaseffnu'trlents, 0.002+ - 0.005 Poor
t . t t t t trient t
especially nitrogen. igher ratio indicates an active community where base level nutrients are sufficient to 0,005+ - 0.008 Slightly Below Average
support higher trophic levels or predators. However, this ratio will always be a relatively low number because
0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good

>
Gram (+):Gram (-) 1.4797 0.02 Excellent
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating

<0.5 Gram (-) Dominated

survive better under certain environmental conditions or stressors such as drought or extreme temperatures due

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 1.6036 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 43.6885 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.8984 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.6983  gyailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57523
Results For : WILKIN SWCD
Sample ID 1: PLOT 5 NT
Sample ID 2 : 3-EAST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 3809.25
Functional Group Diversity Index 1.517

Total Biomass Diversity Rating

<500 <1.0 Very Poor

500+ - 1000 1.0+-1.1 Poor

1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average

2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good

3500+ - 4000 1.5+-1.6 Very Good

> 4000 >1.6 Excellent

Functional Group Biomass, PLFA ng/g

% of Total Biomass

Total Bacteria 1649.44 43.30
Gram (+) 1016.55 26.69
Actinomycetes 437.71 11.49
Gram (-) 632.89 16.61
Rhizobia 0.00 0.00
Total Fungi 479.15 12.58
Arbuscular Mycorrhizal 154.70 4.06
Saprophytes 324.45 8.52
Protozoa 0.00 0.00
Undifferentiated 1680.67 4412
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Fungi:Bacteria 0.2905 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good
>0.02 Excellent
Gram (+):Gram (-) 1.6062 X
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating .
survive better under certain environmental conditions or stressors such as drought or extreme temperatures due <05 Gram (-) Dominated

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 1.7719 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 41.3492 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.4323 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.3072  gyailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021

Lab No. : 57524

Results For : WILKIN SWCD

Sample ID 1 : PLOT 6 NT/CC
Sample ID 2 : CENTER

PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity

Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 4791.62
Functional Group Diversity Index 1.506
Total Biomass Diversity Rating
<500 <1.0 Very Poor
500+ - 1000 1.0+-1.1 Poor
1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average
2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good
3500+ - 4000 1.5+-1.6 Very Good
> 4000 >1.6 Excellent
Functional Group Biomass, PLFA ng/g % of Total Biomass
Total Bacteria 2237.56 46.70
Gram (+) 1403.09 29.28
Actinomycetes 701.11 14.63
Gram (-) 834.48 17.42
Rhizobia 0.00 0.00
Total Fungi 574.03 11.98
Arbuscular Mycorrhizal 184.10 3.84
Saprophytes 389.93 8.14
Protozoa 0.00 0.00
Undifferentiated 1980.02 41.32
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Fungi:Bacteria 0.2565 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good
>0.02 Excellent
Gram (+):Gram (-) 1.6814 X
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating .
survive better under certain environmental conditions or stressors such as drought or extreme temperatures due <05 Gram (-) Dominated

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 1.9121 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 45.9210 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.2471 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.5705  gyailability. In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57525
Results For : WILKIN SWCD
Sample ID 1: PLOT 6 NT/CC
Sample ID 2 : 2-WEST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 4087.21
Functional Group Diversity Index 1.496

Total Biomass Diversity Rating

<500 <1.0 Very Poor

500+ - 1000 1.0+-1.1 Poor

1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average

2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good

3500+ - 4000 1.5+-1.6 Very Good

> 4000 >1.6 Excellent

Functional Group Biomass, PLFA ng/g

% of Total Biomass

Total Bacteria 1872.71 45.82
Gram (+) 1171.22 28.66
Actinomycetes 535.65 13.11
Gram (-) 701.50 17.16
Rhizobia 0.00 0.00
Total Fungi 453.63 11.10
Arbuscular Mycorrhizal 147.00 3.60
Saprophytes 306.63 7.50
Protozoa 0.00 0.00
Undifferentiated 1760.87 43.08
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Fungi:Bacteria 0.2422 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scale Rating
<0.002 Very Poor
This lrz;]tlo 1§ also exi'es;‘e(il as pl:OtO'ZO[;i‘ to bacterla.' Protozoa 'feed }Z)n b;cterlal W?lch helps releaseffnu'trlents, 0.002+ - 0.005 Poor
t . t t t t trient t
especially nitrogen. igher ratio indicates an active community where base level nutrients are sufficient to 0,005+ - 0.008 Slightly Below Average
support higher trophic levels or predators. However, this ratio will always be a relatively low number because
0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good

>
Gram (+):Gram (-) 1.6696 0.02 Excellent
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating

<0.5 Gram (-) Dominated

survive better under certain environmental conditions or stressors such as drought or extreme temperatures due

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 1.8555 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 42.3411 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.9817 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.4640 availability.  In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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WILKIN SWCD Invoice No. : 1363645
1150 HWY 75 N Date Received : 12/23/2021
BRECKENRIDGE MN 56520 Date Reported : 12/28/2021
Lab No. : 57526
Results For : WILKIN SWCD
Sample ID 1: PLOT 6 NT/CC
Sample ID 2 : 3-EAST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 4253.05
Functional Group Diversity Index 1.511

Total Biomass Diversity Rating

<500 <1.0 Very Poor

500+ - 1000 1.0+-1.1 Poor

1000+ - 1500 1.1+-1.2 Slightly Below Average
1500+ - 2500 1.2+-13 Average

2500+ - 3000 1.3+-1.4 Slightly Above Average
3000+ - 3500 14+-15 Good

3500+ - 4000 1.5+-1.6 Very Good

> 4000 >1.6 Excellent

Functional Group Biomass, PLFA ng/g

% of Total Biomass

Total Bacteria 2020.13 47.50
Gram (+) 1250.69 29.41
Actinomycetes 588.43 13.84
Gram (-) 769.43 18.09
Rhizobia 0.00 0.00
Total Fungi 542.19 12.75
Arbuscular Mycorrhizal 175.87 414
Saprophytes 366.33 8.61
Protozoa 0.00 0.00
Undifferentiated 1690.72 39.75
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Fungi:Bacteria 0.2684 Scale Rating

Bacteria tend to dominate in systems with fewer organic inputs or residues possibly leading to a lower C:N <005 Very Poor
ratio. In addition, bacteria can be more prominent in the early spring or late fall as soil temperatures are usually 0.05+ - 0.1 Poor

cooler and vegetation is less active or absent. Dry conditions, slightly alkaline to alkaline pH values, or 0.1+ - 0.15 Slightly Below Average

increased land disturbance through prolonged and extensive tillage, grazing, or compaction may also favor 0.15+ - 0.2 Average
bacteria.  While bacteria are important and needed in the soil ecosystem, fungi are desired and more often 02+ - 025 Slightly Above Average
considered indicators of good soil health. Increased use of cover crops and/or other organic inputs and less soil 0.25+ - 0.3 Good

disturbance should help the soil support more fungi. Adjustments to pH may also be recommended in some 03+ - 035 Very Good

more extreme circumstances.

>0.35 Excellent
Predator:Prey ALL PREY Scate Rating

<0.002 Very Poor
This ratio is also expressed as protozoa to bacteria. Protozoa feed on bacteria which helps release nutrients, 0.002+ - 0.005 Poor

especially nitrogen. A higher ratio indicates an active community where base level nutrients are sufficient to

. -
support higher trophic levels or predators. However, this ratio will always be a relatively low number because 0.005 0.008 Slightly Below Average

0.008+ - 0.01 Average

the prey will greatly outnumber the predators.
0.01+ - 0.013 Slightly Above Average

0.013+ - 0.016 Good

0.016+ - 0.02 Very Good
>0.02 Excellent
Gram (+):Gram (-) 1.6255 X
Gram (+) bacteria typically dominate early in the growing season and/or following a fallow period. They also Scale Rating .
survive better under certain environmental conditions or stressors such as drought or extreme temperatures due <05 Gram (-) Dominated

to their ability to form spores. Therefore, it is common to see higher values when the community is coming out 0.5+ - 1.0 Slightly Gram (-) Dominated

of dormancy or is stressed. These values will typically begin to approach those of a more balanced bacterial 1.0+ - 2.0 Balanced Bacterial Community

community as the soil conditions become more favorable throughout the growing season. A gram (-) dominated 20+ - 3.0 Slightly Gram(+) Dominated

soil may be due to anaerobic conditions or other stressors such as pesticide application or heavy metal 30+ - 4.0 Gram(+) Dominated

contamination. >4.0 Very Gram(+) Dominated

Stress and Community Activity Ratios

Sat:Unsat 1.7759 Bacteria alter their membranes under various environmental conditions in order to maintain optimal fluidity
for nutrient and waste transport into and out of the cell. Saturated fatty acids may reflect a better adapted
community to current environmental conditions. = Communities under stressed conditions will increase their
proportion of unsaturated fatty acids. This will likely occur most often as a result of low soil moisture or
drastic changes in temperature. In general, a higher number indicates a healthier and more stable
community.

Mono:Poly 49.9317 The ratio of monounsaturated to polyunsaturated fatty acids is used along with the sat:unsat ratio to further
indicate the degree of community stress. A higher ratio indicates less stress, while a lower ratio would
depict higher levels of prolonged stress due to conditions such as temperature, moisture, pH, or nutrient
availability (starvation).

Pre 16:1w7c:cy17:0 3.7428 Cyclo (cy) fatty acids are more prominent during stationary phases of growth or under high stress conditions
that influence membrane fluidity and growth rates such as temperature, pH, moisture, and nutrient
Pre 18:1w7c:cy19:0 1.4210 availability.  In general, a higher number or all Prel6/Prel8is better and indicates an actively growing

community experiencing fewer stressors.  These values are typically higher early in the growing season
(planting) when the community is becoming active and experiencing fast growth. The values may begin to
drop towards the end of the growing season (harvest) following a decrease in plant growth activity or as the
community approaches a stationary growth phase as the temperature/moisture changes between the seasons.

All ratios should be looked at separately, but should also be taken into context and compared with one another to better understand the big
picture. These are general guidelines and statements regarding soil microbial communities. In addition, the scales and ranges presented here are
specific for the type of extraction and analytical methods used for PLFA analysis at Ward Laboratories, Inc. They will not necessarily reflect
ranges derived from other methods of analysis or the literature. The scales can and should be adjusted slightly depending on the time of year
and conditions at sampling along with the climate and soil type of specific regions where comparisons are being made. Conditions such as time
of year, past and present crop, moisture, pH, and fertility should be noted or measured close to sampling for PLFA analysis for a more in depth
interpretation of results.
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