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DeVos Place Convention Center, Grand Rapids, MI 

 

 

 

Introduction to Organic Production 

Thursday morning 9:00 am 

Where: Gallery Overlook (upper level) Room A & B 

CCA Credits: SW(0.5) 

Moderator: Vicki Morrone, Outreach Specialist for Organic Fruit and Vegetable Growers, MSU 

 

9:00 am Building A Healthy Soil   

 Lisa Tiemann, Plant, Soil and Microbial Sciences Dept., MSU 

9:45 am Revealing What A NOP Farm Inspection is All About   

 Tom Schoenfeldt, USDA NOP Inspector, Redford, MI -- Tom will share how he 

inspects a farm to verify it for NOP certification. He will share some common 

situations and how they are handled and answer your questions too. 

10:30 am Farmers Panel - Making It Work for the Farm and Markets: Topics to be covered: 

1. Intro to farm 

2. Any specific pest challenges and how crop planning is impacted 

3. The crop production and rotation plan 

4. Current Markets 

 Karen Warner, Big Head Farm, Benton Harbor, MI -- Organic vegetable and 

fruit with multiple markets including CSA, restaurants, and Frmers Markets 

 Julia Studier, Tower Hill Farm, Sodus, MI -- MAEAP and NOP certified since 

2009. Mostly apple production and some vegetables. 

 Linda Torony, Nature's Harvest Organic Farm -- An urban permaculture farm 

using biodynamic, hugelkultur, contour cropping, and incorporating an edible 

water garden. Will be growing annual vegetables, fruits, flowers, and herbs. The 

neighborhood is excited and is looking forward to see what happens this spring. 

She will share how she got started from literally scratch and what she plans to do 

with the food and farm, serving the urban community. 

11:30 am Session Ends 

 



Figure 1. Scanning electron 

micrograph of a lysed bacteria 

cell (white box) and organic 

matter (arrow) on a soil mineral 

surface  (Picture from Miltner et 

al. (2012) Biogeochemistry 111, 

41-55. 

Building a Healthy Soil 
 

Lisa K. Tiemann 
Department of Plant, Soil and Microbial Sciences 

Michigan State University 
1066 Bogue St., room A564 

East Lansing, MI 48824 
ltiemann@msu.edu 

(517) 355-0271 x1259 
 

 

Soil organic matter (SOM) is the foundation of a healthy, fertile soil because it drives multiple, critical 

soil functions. In addition to storing the largest fraction of terrestrial organic carbon (C) and acting as a 

nutrient reservoir, SOM influences soil structure, water holding capacity, pH, ion exchange capacity, and 

soil biological activity. All of these factors in turn determine soil fertility, or the ability of soils to provide 

water and nutrients in support of plant growth (Tiessen et al. 1994). Organic farmers in particular must 

rely heavily on the services provided by SOM and therefore, need to understand how SOM is accrued or 

depleted in order to build healthy and productive soils. 

 

What are the sources of SOM? Traditional views of SOM formation relied heavily on the ‘humification’ 

paradigm in which abiotic reactions convert organic, primarily plant-derived compounds, into large, 

amorphous, polyaromatic structures that are recalcitrant, i.e. difficult for microorganisms to decompose. 

More recent SOM research has emphasized a different set of mechanisms controlling SOM formation; 

processes related to microbial activity and growth rates. In the past SOM formation was attributed to the 

recalcitrance of plant residues (i.e. how much lignin it has), but we now know that soil biota are more 

important regulators of SOM formation and accrual. 

 

Microbial biomass has been described as the “eye of the needle 

through which all the natural organic material that enters the soil 

must pass.” As soil microorganisms process residues, microbial 

necromass (dead microbial biomass) and other growth and 

decomposition by-products, such as polysaccharides, can 

accumulate. These microbial products are responsible for SOM 

accrual as they are stabilized within the soil matrix because of their 

recalcitrant nature and reactivity with soil mineral surfaces. In a soil 

system, most microbes are dormant, waiting for conditions favorable 

for their growth. Outside of the rhizosphere (the area immediately 

adjacent to actively growing roots) soil is a nutrient and energy 

desert for microbes so that the accrual of microbially derived SOM 

is likely the result of microbial ‘boom’ and ‘bust’ cycles. Microbes 

in the soil experience a ‘boom’ in microbial growth and activity, 

with faster growth rates and biomass turnover when they are 

provided with high quality organic matter, whether this is from 

residues, dissolved organic matter, dying roots or root exudates. This high quality material however, is 

finite, leading to a ‘bust’ where microorganisms starve and cells lyse. While some of this lysed cellular 

material is recycled, much of the resulting microbial necromass can end up associated with mineral 

surfaces, where it is physically and chemically protected from further decomposition (Fig. 1), resulting in 

the accrual of long-lived SOM. It is this pool of slow-turnover, or long-lived SOM that is critical for 

maintaining good soil structure, water holding capacity, and cation exchange capacity.    

 

mailto:ltiemann@msu.edu


How do you “wake-up” the microbes so that they can help build SOM?  The addition of high quality 

residues (C:N ratio < 25) such as legume cover crops, young cereals, and poultry or slurry manures, can 

increase microbial biomass by ~36% (Kallenbach & Grandy, 2011) and can stimulate microbial activity 

and growth rates (Tiemann and Billings, 2011; Goldfarb et al., 2011; Rousk and Baath, 2006). Microbial 

biomass or microbial activity and SOM (also referred to as soil C) are significantly related (Fig. 2). 

However, increases in biomass and microbial activity can have highly variable effects on SOM formation. 

Increased activity could either increase organic matter loss from the system through mineralization to CO2 

or increase microbial contributions to SOM, depending upon microbial growth efficiency and biomass 

turnover (Manzoni et al., 2012). If microbes are more efficient in their use of SOM for energy and  

 

growth, then more SOM is used to build biomass than is lost as CO2. Managing this trade-off between 

stimulating microbial activity, while simultaneously increasing their overall growth efficiency, will result 

in SOM accrual.  

 

A balance between increasing microbial biomass and activity while decreasing SOM losses through 

mineralization to CO2 can be achieved using a number of methods. High quality animal manures and 

green manure cover crops will result in SOM accrual to a greater extent than similar systems without this 

source of high quality energy and nutrients. Increases in SOM accrual in such systems are most easily 

explained by a greater retention of extant SOM; with high quality manure inputs, and therefore greater N 

availability, microbes do not need to mine extant SOM for N and other nutrients to the same extent as 

microbes in systems without these high quality residues. The use of a legume-cereal mixture to create a 

mixed quality residue can simultaneously stimulate microbial communities while increasing efficiency. In 

these mixtures, the high quality residues can be used by microbes as an energy source to power their 

initial growth after dormancy, followed by the decomposition of lower quality residue. The subsequent 

decomposition of the lower quality residues is inherently more efficient (i.e. less CO2 loss) and therefore 

likely to result in SOM accrual. Finally, an increase in rotational diversity can also increase microbial 

biomass and activity, with positive impacts on SOM accrual. The diversity of residue mixtures in diverse 

rotational systems increases microbial diversity. As this diversity increases, the mix of microbes with 

high and low efficiency growth strategies becomes more even, thus there is a greater potential for high 

biomass and activity coupled with high growth efficiency. An analysis of the benefits of diversity and 

high-low quality residue mixtures across a wide range of cropping systems and climates revealed an 

average increase in microbial biomass of 21% and an average increase in SOM stocks of 9%. These 
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Figure 2. Microbial biomass versus soil organic C (a) and microbial enzyme activity versus soil organic C (b) 

across multiple agricultural systems. As microbial biomass and activity increase, so does soil C or SOM. 

a b 



increases in microbial biomass and SOM were 

accompanied by a 13% increase in soil N. In a 

soil with 2% organic matter, this 13% increase 

in total soil N would translate into an increase 

in plant available N, through microbial 

mineralization, of ~4 lbs. N per acre.  

 

In addition to their direct contributions to 

SOM, soil microbes also contribute to soil 

structure through aggregate formation and 

stabilization. Microorganisms produce 

materials that bind soil particles together, such 

as polysaccharides and glomalin or fungal 

hyphae, and thus promote the formation of soil 

aggregates. Soil aggregation plays a critical 

role in protecting SOM, limiting SOM break-

down and loss because if SOM is occluded 

within aggregates, it is protected from further 

decomposition or mineralization. The large 

SOM losses typically seen during soil 

disturbances, such as land conversion or 

continuous tillage, are likely a function of 

increased SOM accessibility for microbes due 

to the break-down of soil aggregates and thus 

soil structure. Evidence for the link between 

microbes, aggregates and SOM can be 

observed even in the sandy loam soils 

common in Michigan, where increased 

rotational and therefore crop residue diversity 

have led to increased microbial activity, 

aggregation and SOM (Fig. 4).  

 

SOM is a critical component of healthy 

and productive agricultural systems, 

particularly organic systems, and microbes 

provide the means for building SOM. It is 

therefore critical that we manage our soils with 

the microbes in mind.   













MAKING IT WORK FOR THE FARM AND MARKETS 

Julia Studier 
Tower Hill Farm, Sodus, MI 

 

Tower Hill Farm, Sodus, Michigan  

HISTORY:  Tower Hill Farm is a small farm in Southwest Michigan outside of Benton Harbor/St. 

Joseph.  Eight years ago, we bought the remaining 15 acres of what used to be over 150 acres of fruit 

orchard.  6 ½ acres of apple orchard remained.  Since then, we have pruned the overgrown orchard back 

to a proper 8-foot height.  Two years ago, we replaced one-third of the trees with new varieties.  With 

advice from MSU, we first had the soil tested and found dagger nematodes, which attack new fruit tree 

roots.  So, to suppress the nematodes, a year prior to planting, we planted dwarf essex rape seed as a cover 

crop.  The cover crop is tilled under, decomposes and the nematodes are killed.  Despite another pest, the 

apple flea weevil, that only attacks organic orchards, the new trees are doing well as we give them organic 

nutritional, pesticide and fungal sprays as needed, proper irrigation, and a fall side dressing of oats.  An 

acre of blueberries was also added to an area that showed the right pH.  Two acres of fallow orchard land 

is now our vegetable plot with the use of cover crops. 

EDUCATION:  We continue to learn farming practices from educational sessions through MSU’s 

Extension Service and Research Station in Benton Harbor, in-person visits and website information.  

Also, the educational sessions at MOFFA, MIFFS, and GLEXPO, along with volunteering at organic 

farms, attending farmer field days and helping local farmers have brought us forward.  Education also 

came from the processes of becoming environmentally verified by MAEAP in 2011, becoming certified 

organic in 2012, and completing NRCS’ EQIP and AWEP conservation programs in Integrated Pest 

Management, cover crops, crop rotation, nutrient management, and windbreak installation.  In 2011, we 

also benefited from NRCS grants allowing us to build a 30’ x 75’ hoophouse and an ag-chemical handling 

building. 

Local High Tunnel/Hoophouse/Greenhouse builder:  Keeler-Glasgow Company, Inc. in Keeler MI 

outside of Bangor MI:  www.keeler-glasgow.com 

See:  www.maeap.org and www.nrcs.usda.gov  

I. Planning the Vegetable Garden - Specific Disease/Pest Challenges 

Disease and pest issues have mainly been in the hoophouse.  Early leaf blight, grey mold, curling tomato 

leaf, tomato horn and white fly have been the problems with the tomatoes and cucumber wilt took over 

our first cucumber crop.  In the field, squash bug has been our biggest challenge. 

Internet searches have been extremely helpful: 

1. MSU’s Organic Farming Exchange, http://michiganorganic.msu.edu 

2. Missouri Botanical Garden’s “A Visual Guide:  Tomato Foliage, Stem and Root Problems” , 

“Bacterial Wilt of Cucumber” and “Early Blight of Tomato”www.mobot.org  

3. “Tomato Year-Round IPM Checklist” at www.ipm.ucanr.edu 

http://www.keeler-glasgow.com/
http://www.maeap.org/
http://www.nrcs.usda.gov/
http://michiganorganic.msu.edu/
http://www.mobot.org/
http://www.ipm.ucanr.edu/


4. Cornell University’s “Vegetable MD Online”  http://vegetablemdonline.ppath.cornell.edu/factsheets 

5. “How to Defend Against Garden Diseases:  Organic Gardening”, www.organicgarening.com/learn-

and-grow/disease-defense 

Note that you should check online with OMRI to be sure products mentioned in these references are still 

organically-approved. 

II. Crop Production Rotation and Cover Crops 

Hoophouse:  Soil amendments/enhancements:  composted manure, crab shell, Azomite trace minerals, 

green sand, alfalfa meal, kelp meal, fish/seaweed emulsion 

Field Cover Crops:  Oats, Cereal Rye, white/crimson red clover, hairy vetch 

As new organic growers, we were guided on cover crops and crop rotation by Eliot Coleman’s books 

including ” Four-Season Harvest.”  Over several years, we prepared the two –acre fallow orchard field 

with cover crops before starting vegetables.  We learned that timing of seeding, mowing, mulching, the 

right equipment and weather conditions are vital.   Helpful articles are: 

1. “Design the Cropping System to Minimize Niches for Weed Growth”, 

www.extension.org/pages/18697/design-the-cropping-system 

2. ““The Joys of Cover Cropping”, www.themodernhomestead.us/article/Cover+Cropping 

3. Also see the video “Vegetable Farmers and Their Innovative Cover Cropping Techniques” on U-

Tube which targets farms with different regional soil conditions and the timing for planting. 

With the hoophouse, our focus then became extended-season vegetable production.  Because our 

hoophouse is fixed and the ground covered year-round, we don’t have the advantage of the weather 

cleansing the soil through the winter months.  It is, therefore, not only important to rotate crops, but to 

amend the soil. 

Conclusion: 

Cover crops and interseeding have been a great way to enhance soil fertility with our sandy/loamy soil in 

southwest Michigan while helping to suppress weeds.  We are still learning the timing of seeding cover 

crops and controlling them amongst the field crops.  We allow a plot to rest with a cover crop for at least 

two years before planting the next crop.   Our goal is to work towards permaculture where we just 

compost and plant. 

By far, the most successful crops we grow are under hoop where we can control the water, sun, wind and 

cold without heat.  By carefully clearing the hoophouse, adding soil amendments, spraying new 

transplants with protectants such as kaolin clay, using disease-resistant seed, and pruning carefully, we 

can grow better, healthier plants.  The plants, therefore, will require less time treating for pests and 

diseases.  We then have more time for harvesting and selling at markets or to specialty customers. 

 

Julie Studier, Tower Hill Farm, LLC, Sodus, Michigan 48060, 269-944-5063, 773-671-1289 cell.    

Email:  jnstudier@yahoo.com 

http://www.organicgarening.com/learn-and-grow/disease-defense
http://www.organicgarening.com/learn-and-grow/disease-defense
http://www.extension.org/pages/18697/design-the-cropping-system
http://www.themodernhomestead.us/article/Cover+Cropping
mailto:jnstudier@yahoo.com


Nature’s Harvest Urban 
Permaculture Farm 

Linda Torony, Lake Orion, MI 

M.S. Agriculture Extension Education, B.S. 
Horticulture,  MSU 

Presentation Overview 

�  Transition to an Urban 
Permaculture Farm 

�  Goals for the Urban 
Permaculture Farm 

�  Interesting Challenges with 
Urban Permaculture Design 

�  Step by Step Process 

�  Costs & Labor Involved 

�  Community Response 

�  Towards the Future 

My Transition 

�  Life transition from a 10 acre certified organic farm 
to small urban plot (total land space = 100’ x 200’) 

�  50’ x 50’ growing space in front yard after tree 
removal 

Definitions: Permaculture Design 
�  Permaculture Design: 

“Permaculture is a creative 
design process that is based on 
ethics and design principles. It 
guides us to mimic the patterns 
and relationships we can find in 
nature and can be applied to all 
aspects of human habitation, 
from agriculture to ecological 
building, from appropriate 
technology to education and even 
economics.” – 

�  Taken from: 
Permacultureprinciples.com 



Goals: Urban Permaculture Farm 

�  Do away with mowing, 
herbacides, pesticides, 
traditional lawn “care” 

�  Use my plot as an educational 
site for community 

�  Generate curiosity and 
excitement 

�  Build a balanced farm 
ecosystem using permaculture 
design 

�  Grow quick annuals + 
perennials: fruits, herbs, 
flowers 

�  Create an aesthetically 
pleasing, unique space 

�  Triple bottom line: ecological, 
social, and economic 
sustainability 

Gooseberry 

Unique Physical Site Challenges 

�  Contour and slope: Elevations 
on house were 1.5’ lower than 
houses on either side 

�  Contour and slope: Front of 
house (site of farm) had two 
slopes at two different angles 

�  Sewer placement: sewer in 
front and in back of house 

�  Trees: Roots of silver maple 
took over front yard; three 
trees required removal  

 
Silver maple removal ($600) =  
15 yards of mulch for project 

Plants will include: 

�  Fruits: Goumi, Honeyberry, 
Lutowka Bush Cherry, 
Currants, Purple Raspberry, 
Gooseberry, Strawberry 

�  Vines: Hardy Kiwi and 
Annual vines (cukes) 

�  Espalier Fruit Trees: Apple 
(multigraft) 

�  Perennial Herbs: Comfrey, 
Rosemary, Lavender, Thyme 

�  Rain Garden: Calamus, Iris, 
Rushes, Bonset  

�  Annuals: Arugula, Lettuce, 
Spinach, Kale, Swiss Chard, 
Tomatoes, more… 

Pest Issues 

�  Integrated Pest Management: diversity in 
wildlife and plants 

�  Dog fur: keeps heribovre animals and 
rodents away 

�  Japanese Beetle traps: Japanese beetles 

�  Sticky plate: Flea beetle and whitefly 

�  Mulch: helps keep down “eating” insects 

�  Toilet paper rolls: put around plants with 
a stem to keep away slugs 

�  Row covers: help keep Japanese beetles 
& cabbage moths away 

�  Urban setting = Can’t have it look too 
much like a farm, so seek “decorative” 
solutions while integrating the above.  



Materials/Costs Involved (before plants) 

�  Tree removal (cut, stump, chip) 
$600 = 15 yards of woodchips 

�  Compost, 20 yards = $320 (with 
delivery) 

�  Soil, 8 yards = $221 (with 
delivery) 

�  1-2” rocks, 3 yards = $120 (with 
delivery) 

�  Three rolls of brown building 
paper (35”x140’ each) = $33 

�  Landscape Design Consultation 
(Roots to fruits, LLC) = $650 

�  Free = pine needles and leaves 
from neighbors 

�  Total costs = $1944 
Currant 

Labor involved 

�  Started on September 19th and 
finished on October 28th (period 
of 5 weeks) 

�  Worked 4-5 days a week, 10 
hours a day on the project 

�  Approximately 200 hours to get 
project to this stage 

�  But this means…. 
�  No mowing 

�  No fertilizing of the lawn 

�  Growing my own food 

�  Educating community 

Community Response 
�  Permission from township to 

proceed (as long as there are 
no “weeds” growing) 

�  Excitement and curiosity from 
the community 

�  Visitors from neighbors, 
middle school kids, people of 
all ages and walks of life 

�  Support from community 

�  Excitement about springtime, 
other neighbors considering 
converting their lawns 

�  Markets: Clarkston Area 
Farmer’s Market 

Goumi Berry 



Thank you for listening! 


