Laboratories, Inc.

Ag Testing - Consulting

Account No. : 54228 Biological Soil Analysis Report
WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021
Lab No. : 50213
Results For : WILKIN SWCD-KIM MELTON
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 3887.42
Functional Group Diversity Index 1.351
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 2082.20 53.56
Gram (+) 1368.76 35.21
Actinomycetes 464.34 11.94
Gram (-) 713.44 18.35
Rhizobia 0.00 0.00
Total Fungi 229.98 5.92
Arbuscular Mycorrhizal 113.31 2.91
Saprophytes 116.66 3.00
Protozoa 0.00 0.00
Undifferentiated 1575.24 40.52
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Community Composition Ratios Lab No. : 50,213

Fungi:Bacteria 0.1104 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 (-) 1.9185 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 2.2565 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 55.3040 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 NONE FOUND 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 ALL PRE 18:1  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.

Reviewed By :  Alexis Hobbs 3/8/2021 Copy:1 Page 2 of 2

Bus: 308-234-2418 web site 4007 Cherry Ave., P.O. Box 788
Fax: 308-234-1940 www.wardlab.com Kearney, Nebraska 68848-0788



http://www.wardlab.com

Laboratories, Inc.

Ag Testing - Consulting

Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50214

Results For : WILKIN SWCD-KIM MELTON
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 5438.12
Functional Group Diversity Index 1.33
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 2931.10 53.90
Gram (+) 1963.50 36.11
Actinomycetes 840.31 15.45
Gram (-) 967.60 17.79
Rhizobia 0.00 0.00
Total Fungi 242.48 4.46
Arbuscular Mycorrhizal 99.28 1.83
Saprophytes 143.20 2.63
Protozoa 0.00 0.00
Undifferentiated 2264.53 41.64
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Community Composition Ratios Lab No. : 50,214

Fungi:Bacteria 0.0827 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 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 (-) 2.0292 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 2.4890 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 39.1310 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 NONE FOUND 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 28.6150  4vailability. 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.

Ag Testing - Consulting

Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021
Lab No. : 50215
Results For : WILKIN SWCD-KIM MELTON
SampleID1: PLOT 1 CT
Sample ID 2 : 3-EAST
PLFA Soil Microbial Community Analysis
Functional Group Biomass & Diversity
Total Living Microbial Biomass, Phospholipid Fatty Acid (PLFA) ng/g 4767.94
Functional Group Diversity Index 1.355
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 2301.48 48.27
Gram (+) 1473.82 30.91
Actinomycetes 477.99 10.03
Gram (-) 827.65 17.36
Rhizobia 0.00 0.00
Total Fungi 273.27 5.73
Arbuscular Mycorrhizal 117.48 2.46
Saprophytes 155.79 3.27
Protozoa 0.00 0.00
Undifferentiated 2193.19 46.00
Reviewed By :  Alexis Hobbs 3/8/2021 Copy:1 Page 1 of 2
Bus: 308-234-2418 web site 4007 Cherry Ave., P.O. Box 788
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Community Composition Ratios Lab No. : 50,215

Fungi:Bacteria 0.1187 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 0005+ - 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 (-) 1.7807 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 2.5675 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 24.5163 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 NONE FOUND 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 39.1336  gavailability. 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.

Ag Testing - Consulting

Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50216

Results For : WILKIN SWCD-KIM MELTON

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 4765.87
Functional Group Diversity Index 1.223
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 1858.94 39.01
Gram (+) 1115.99 23.42
Actinomycetes 375.68 7.88
Gram (-) 742.95 15.59
Rhizobia 0.00 0.00
Total Fungi 121.87 2.56
Arbuscular Mycorrhizal 0.00 0.00
Saprophytes 121.87 2.56
Protozoa 0.00 0.00
Undifferentiated 2785.05 58.44
Reviewed By :  Alexis Hobbs 3/8/2021 Copy:1 Page 1 of 2
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Community Composition Ratios Lab No. : 50,216

Fungi:Bacteria 0.0656 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 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 (-) 1.5021 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 3.2642 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 14.3005 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 NONE FOUND 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 75.9213  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. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021
Lab No. : 50217
Results For : WILKIN SWCD-KIM MELTON
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 4472.07
Functional Group Diversity Index 1.367
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

2362.74 52.83

Gram (+) 1450.94 32.44

Actinomycetes 497.95 11.13

Gram (-) 911.80 20.39
Rhizobia 0.00 0.00

Total Fungi 292.66 6.54
Arbuscular Mycorrhizal 162.95 3.64
Saprophytes 129.7 2.90
Protozoa 0.00 0.00
Undifferentiated 1816.66 40.62

Reviewed By :  Alexis Hobbs 3/8/2021 Copy:1 Page 1 of 2
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Community Composition Ratios Lab No. : 50,217

Fungi:Bacteria 0.1239 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 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 (-) 1.5913 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 1.9724 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 13.5193 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 NONE FOUND 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 94.5855  gvailability. 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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BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50218

Results For : WILKIN SWCD-KIM MELTON

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 4791.62
Functional Group Diversity Index 1.229
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 2523.21 52.66
Gram (+) 1603.45 33.46
Actinomycetes 552.82 11.54
Gram (-) 919.75 19.19
Rhizobia 0.00 0.00
Total Fungi 162.13 3.38
Arbuscular Mycorrhizal 0.00 0.00
Saprophytes 162.13 3.38
Protozoa 0.00 0.00
Undifferentiated 2106.30 43.96
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Community Composition Ratios Lab No. : 50,218

Fungi:Bacteria 0.0643 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 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 (-) 1.7434 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 2.3013 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 15.5694 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 NONE FOUND 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 73.6583  gvailability. 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. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50219

Results For : WILKIN SWCD-KIM MELTON
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 5558.71
Functional Group Diversity Index 1.408
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 2498.74 44.95
Gram (+) 1540.63 27.72
Actinomycetes 518.48 9.33
Gram (-) 958.13 17.24
Rhizobia 0.00 0.00
Total Fungi 395.76 712
Arbuscular Mycorrhizal 217.25 3.91
Saprophytes 178.50 3.21
Protozoa 0.00 0.00
Undifferentiated 2664.21 47.93
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Community Composition Ratios Lab No. : 50,219

Fungi:Bacteria 0.1584 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 (-) 1.6080 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 2.2609 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 19.2724 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 NONE FOUND 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:cy19:0 118.0490  ,yailability. 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. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50220

Results For : WILKIN SWCD-KIM MELTON
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 6242.92
Functional Group Diversity Index 1.347
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 3515.77 56.32
Gram (+) 2046.60 32.78
Actinomycetes 678.05 10.86
Gram (-) 1469.18 23.53
Rhizobia 0.00 0.00
Total Fungi 413.19 6.62
Arbuscular Mycorrhizal 239.25 3.83
Saprophytes 173.94 2.79
Protozoa 0.00 0.00
Undifferentiated 2313.96 37.07
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Community Composition Ratios Lab No. : 50,220

Fungi:Bacteria 0.1175 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 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 (-) 1.3930 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 1.7767 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 55.3666 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 NONE FOUND 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 24.9202  4yjilability. 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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Lab No. : 50221
Results For : WILKIN SWCD-KIM MELTON
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 2877.40
Functional Group Diversity Index 1.212

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 1229.27 42.72
Gram (+) 777.26 27.01
Actinomycetes 253.66 8.82
Gram (-) 452.02 15.71
Rhizobia 0.00 0.00
Total Fungi 71.91 2.50
Arbuscular Mycorrhizal 0.00 0.00
Saprophytes 71.91 2.50
Protozoa 0.00 0.00
Undifferentiated 1576.22 54.78
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Community Composition Ratios Lab No. : 50,221

Fungi:Bacteria 0.0585 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 (-) 1.7195 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 2.8860 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 6.1457 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 NONE FOUND 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 ALL PRE 18:1  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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Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50222

Results For : WILKIN SWCD-KIM MELTON
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 4126.23
Functional Group Diversity Index 1.437
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 2056.92 49.85
Gram (+) 1210.80 29.34
Actinomycetes 503.08 12.19
Gram (-) 846.12 20.51
Rhizobia 8.08 0.20
Total Fungi 283.52 6.87
Arbuscular Mycorrhizal 146.78 3.56
Saprophytes 136.73 3.31
Protozoa 8.08 0.20
Undifferentiated 1777.72 43.08
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Community Composition Ratios Lab No. : 50,222

Fungi:Bacteria 0.1378 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 0.0039 Scale 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 (-) 1.4310 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 2.0907 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 45.0924 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 NONE FOUND 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 291373  4vailability. 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. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021
Lab No. : 50223
Results For : WILKIN SWCD-KIM MELTON
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 1175.80
Functional Group Diversity Index 1.299
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 502.21 42.71
Gram (+) 393.18 33.44
Actinomycetes 126.85 10.79
Gram (-) 109.03 9.27
Rhizobia 0.00 0.00
Total Fungi 54.15 4.61
Arbuscular Mycorrhizal 35.15 2.99
Saprophytes 19.00 1.62
Protozoa 0.00 0.00
Undifferentiated 619.44 52.68
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Community Composition Ratios Lab No. : 50,223

Fungi:Bacteria 0.1078 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 (-) 3.6060 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 4.1893 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 ALL MONO 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 NONE FOUND 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 ALL PRE 18:1  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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Laboratories, Inc.

Ag Testing - Consulting

Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50224

Results For : WILKIN SWCD-KIM MELTON

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 741.11
Functional Group Diversity Index 0.976
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 338.03 45.61
Gram (+) 265.67 35.85
Actinomycetes 71.03 9.58
Gram (-) 72.36 9.76
Rhizobia 0.00 0.00
Total Fungi 0.00 0.00
Arbuscular Mycorrhizal 0.00 0.00
Saprophytes 0.00 0.00
Protozoa 0.00 0.00
Undifferentiated 403.08 54.39
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Community Composition Ratios Lab No. : 50,224

Fungi:Bacteria ALL BACTERIA 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 (-) 3.6713 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 5.6104 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 ALL MONO 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 NONE FOUND 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 ALL PRE 18:1  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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Laboratories, Inc.
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Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50225

Results For : WILKIN SWCD-KIM MELTON
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 3826.82
Functional Group Diversity Index 1.244
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 1481.90 38.72
Gram (+) 1227.63 32.08
Actinomycetes 326.04 8.52
Gram (-) 254.27 6.64
Rhizobia 0.00 0.00
Total Fungi 178.75 4.67
Arbuscular Mycorrhizal 126.17 3.30
Saprophytes 52.59 1.37
Protozoa 0.00 0.00
Undifferentiated 2166.17 56.61
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Community Composition Ratios Lab No. : 50,225

Fungi:Bacteria 0.1206 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 0005+ - 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 (-) 4.8281 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 3.4866 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 8.9462 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 NONE FOUND 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 10.0356  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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Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50226

Results For : WILKIN SWCD-KIM MELTON
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 1080.90
Functional Group Diversity Index 1.248
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 382.05 35.35
Gram (+) 299.33 27.69
Actinomycetes 61.66 5.70
Gram (-) 82.72 7.65
Rhizobia 0.00 0.00
Total Fungi 52.11 4.82
Arbuscular Mycorrhizal 37.74 3.49
Saprophytes 14.37 1.33
Protozoa 0.00 0.00
Undifferentiated 646.74 59.83
Reviewed By :  Alexis Hobbs 3/8/2021 Copy:1 Page 1 of 2
Bus: 308-234-2418 web site 4007 Cherry Ave., P.O. Box 788

Fax: 308-234-1940 www.wardlab.com Kearney, Nebraska 68848-0788


http://www.wardlab.com

Laboratories, Inc.

Ag Testing - Consulting

Community Composition Ratios Lab No. : 50,226

Fungi:Bacteria 0.1364 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 (-) 3.6185 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 4.9821 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 ALL MONO 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 NONE FOUND 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 ALL PRE 18:1  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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Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021
Lab No. : 50227
Results For : WILKIN SWCD-KIM MELTON
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 2054.15
Functional Group Diversity Index 1.323
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 1037.00 50.48
Gram (+) 722.26 35.16
Actinomycetes 207.08 10.08
Gram (-) 314.74 15.32
Rhizobia 0.00 0.00
Total Fungi 118.07 5.75
Arbuscular Mycorrhizal 73.72 3.59
Saprophytes 44.35 2.16
Protozoa 0.00 0.00
Undifferentiated 899.09 43.77
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Community Composition Ratios Lab No. : 50,227

Fungi:Bacteria 0.1139 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 (-) 2.2948 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 2.5612 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 ALL MONO 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 NONE FOUND 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 ALL PRE 18:1  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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Laboratories, Inc.
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Account No. : 54228 Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50228

Results For : WILKIN SWCD-KIM MELTON

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 1799.31
Functional Group Diversity Index 1.348
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 835.35 46.43
Gram (+) 564.66 31.38
Actinomycetes 155.72 8.65
Gram (-) 270.68 15.04
Rhizobia 0.00 0.00
Total Fungi 112.22 6.24
Arbuscular Mycorrhizal 71.11 3.95
Saprophytes 41.10 2.28
Protozoa 0.00 0.00
Undifferentiated 851.75 47.34
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Community Composition Ratios Lab No. : 50,228

Fungi:Bacteria 0.1343 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 0005+ - 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 (-) 2.0861 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 2.7226 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 ALL MONO 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 NONE FOUND 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 ALL PRE 18:1  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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Account No.: 54228

Biological Soil Analysis Report

WILKIN SWCD Invoice No. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021
Lab No. : 50229
Results For : WILKIN SWCD-KIM MELTON
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 5913.10
Functional Group Diversity Index 1.33

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 2943.52 49.78
Gram (+) 2009.27 33.98
Actinomycetes 597.57 10.11
Gram (-) 934.25 15.80
Rhizobia 0.00 0.00
Total Fungi 338.49 5.72
Arbuscular Mycorrhizal 229.97 3.89
Saprophytes 108.52 1.84
Protozoa 0.00 0.00
Undifferentiated 2631.08 44.50
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Community Composition Ratios Lab No. : 50,229

Fungi:Bacteria 0.1150 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 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 (-) 2.1507 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 2.5342 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 55.7649 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 NONE FOUND 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 381193  gvailability. 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. : 1337810
1150 HWY 75 N Date Received : 01/27/2021
BRECKENRIDGE MN 56520 Date Reported : 01/29/2021

Lab No. : 50230

Results For : WILKIN SWCD-KIM MELTON

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 2567.59
Functional Group Diversity Index 1.334
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 1163.97 45.33
Gram (+) 811.11 31.59
Actinomycetes 238.65 9.29
Gram (-) 352.86 13.74
Rhizobia 0.00 0.00
Total Fungi 145.29 5.66
Arbuscular Mycorrhizal 105.70 412
Saprophytes 39.59 1.54
Protozoa 0.00 0.00
Undifferentiated 1258.33 49.01
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Community Composition Ratios Lab No. : 50,230

Fungi:Bacteria 0.1248 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 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 (-) 2.2987 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 3.2160 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 31.9942 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 NONE FOUND 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 41.0148 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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