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Why Rotate Crops?

e Farmers design their rotations to:

— Earn income

III

— Increase soil health or build “soil capita

e Numerous books and articles outline the goals
and benefits of crop rotations:


Presenter
Presentation Notes
First, farmers design rotations to earn income.

Second, rotations are developed to increase soil health or to build “soil capital”

Numerous books and articles have been written about the goals and benefits of crop rotations.


Why Rotate Crops?

* Cyclopedia of American Agriculture (1907)
— Rotation must adapt itself to the farmer’s business
— Adapt itself to the soil and fertility problems
— Fertilizer question often modifies the rotation
— Kind of soil and climate may dictate the rotation

— Labor supply has an important bearing on the
character of the rotation

— Size of farm and use of land in pasture


Presenter
Presentation Notes
Rotations are adapted to the farmer’s business.

They are adapted to soil and fertility problems.

Depending on the type of fertilizer and how it is applied can modify a rotation.

Rotations can be dictated by soil types and climatic conditions.

The availability of labor can dictate the intensity of the rotation.

Farm size and land use can vary a rotation.

Rotations are planned with reference to the species of plants that will best serve one another, or produce the best interrelationship possible.

The farmer must consider in what conditions one crop will leave the soil for the succeeding crop, and how one crop can be seeded with another crop.


Why Rotate Crops?

e Organic Farming (1990) — chapter 5, “Rotation
Design for Organic Systems”

— Basic guidelines:
e Deep rooting crops should follow shallow rooting crops

e Alternate between crops with high and low root
biomass

* Nitrogen fixing crops should alternate with nitrogen
demanding crops

e Catch crops, green manures, and undersowing
techniques should be used to keep the soil covered.


Presenter
Presentation Notes
Crops with deep roots should follow shallow rooted crops.

Crops with high root biomass should be alternated with ones that have low root biomass.

Crops that fix nitrogen, such as legumes should be alternated with crops that demand nitrogen, such as corn.

Cover crops and green manure crops are used to keep the soil covered, which is what we have learned through the Soil Health studies.

Crops which develop slowly and are therefore susceptible to weeds should follow weed suppressing crops.

Alternate between leaf and straw crops.

Where risk of disease or soil borne pest problems exists, potential host crops should only occur in the rotation at appropriate time intervals.

Use variety and crop mixtures when possible.

Alternate between fall and spring sown crops.



Crop Rotation and Farm Management

 Multidimensional thinking is needed in
developing intensive vegetable rotations.

 Rotation management requires an
understanding of both the whole farm and
each individual field.

e Balance of field and farm-scale decisions.

e Rotation planning is a rolling, responsive
process.


Presenter
Presentation Notes
In developing these rotations outside the box and multidimensional thinking is required.

The farmer needs to understand the workings of each field and how that fits into the management of the whole farm.

There needs to be a balance between decisions made on both the field and farm scale.

Rotation planning is a on going, responsive process.
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Presenter
Presentation Notes
Rotation planning balances the management of field and farm-level decisions on an annual and a multi-year basis.

Annual farm-level decisions tend to prioritize business concerns.

Multi-year decisions tend to prioritize and accommodate biological demands, since these tend to take longer time periods to develop.


Crop Rotation and Farm Management

 Farmers are continually balancing annual and
multiyear (short and long-term) decisions.

e Business decisions must be optimized for
annual returns and cash flow.

* |[n any given season, market opportunities and
logistical needs may override biological
concerns.


Presenter
Presentation Notes
Balancing annual and multiyear decisions is a continuous process. For example, in deciding each rotational sequence, they must also consider how to rotate equipment and labor efficiently across the entire farm operation. Also, other decisions, such as crop cultural and harvest characteristics – including weeding, multiple harvests, vehicle access have to be managed across the farm and field.

Need to meet market demands and maintain cash flow are business issues that must be integrated with field decisions.

Sometimes biological concerns take a back seat to markets and logistical needs. To adapt to weather conditions during the year farmers may change their crop mix and rotations.



Crop Rotation and Farm Management

 Farms have a few key cash crops to generate
Income.

e Farmers focus on planting their key crops on
the most suitable fields for those crops
without compromising the soil health and
long-term productivity of those fields.

e Crop to field matches are first made based on
market and logistical considerations.


Presenter
Presentation Notes
Farmers grow a few key cash crops, like the tomatoes in the background, to generate income.

They plant the key crops on the fields that are best suited to those crops without compromise to soil health or long-term productivity.

Market and logistical considerations are first determined when making crop to field matches.


Crop Rotation and Farm Management

 Unexpected opportunities and circumstances
often confront farmers
— Market opportunity or logistical contingency

— Assess the feasibility to determine if a market can
be met successfully.

— Biological cross-check to determine the field or
variety.

— Biological “rules” may be stretched to meet the
market, but they are not repeatedly ignored on
the same fields.


Presenter
Presentation Notes
An unexpected market opportunity or logistical problem may arise.

The feasibility of meeting a market demand must be determined.

When determining which field to plant or which variety to put in the rotation a biological cross-check needs to be done to determine if there are any hazards.

An example of stretching the biological “rules” may be that a more disease-resistant variety may be selected if taking advantage of the economic opportunity means that the rotation time between susceptible crops would be decreased.

Other circumstances are changes in weather, equipment, or labor availability.

When these opportunities and circumstances confront farmers that have to ask themselves the following questions: Considering the available land, labor, equipment, and irrigation, will the change increase the overall profitability of the farm operation? And What is the cascading effect across the whole farm?



Crop Rotation and Farm Management

e Design crop rotations to set up for future key
crops

e A rotation can be designed so that substantial
spring growth of an overwintering cover crop
precedes a heavy-feeding cash crop.

* Plans don’t always go as expected.


Presenter
Presentation Notes
Design rotations for future crops, like early seeding of a small-seeded crop like carrot the rotation sequence must be planned so that the residue of the previous crop will be fully broken down providing the proper seedbed.

Planting a summer-harvested crop such as sweet corn in the current year, so that a hairy vetch cover crop has time to establish in the fall and supply nitrogen for a heavy-feeding cucurbit the following spring.

Murphy’s Law – if something can go wrong it will!
 
Market opportunities or weather may dictate a change in the rotation. Seed may not be available or viable. A field may have weed problems or a pest outbreak may occur.


Life and farm goals

'

Income goals and income requirements

!

Market opportunities

!

Production options

!

BALANCE
Labor Field, Crop, Climate Equipment
Limits Characteristics Limits
I ‘lr |
CROP MIX

i

MATCH FIELDS and CROPS

A

Weather or other uncontrollable events

Image from: Crop Rotation on Organic Farms:
A Planning Manual, NRAES 177
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Presentation Notes
Managing a crop rotation is neither a linear nor a cyclical process. Farmer’s decisions and actions move back and forth depending on the weather and other uncontrollable events.

Farmers need to find a balance between labor limits, field, crop, and climate characteristics, and equipment limits.


Crop Rotation and Farm Management

Many farmers do planning and record keeping
on paper.

Most have some form of field maps.

Some use computers

A few keep all details in their heads.


Presenter
Presentation Notes
Farmers usually keep planning and records on paper and some use computer programs to do recordkeeping.

Most farmers have field maps and tend to keep those handy in the pickup cab.

Some have all of the details in their heads.



General Rotation Principles

 Follow a legume forage crop, such as clover or
alfalfa, with a high nitrogen-demanding crop,
such as corn, to take advantage of the nitrogen.

e Grow less nitrogen-demanding crops, such as
oats, barley, or wheat, in the second or third year
after a legume sod.

e Grow the same annual crop for only one year, if
possible, to decrease the likelihood of insects,
disease, and nematodes becoming a problem.


Presenter
Presentation Notes
Use a legume crop, such as clover or alfalfa to provide nitrogen for a high nitrogen demanding crop, like corn.

In the second or third years after a legume grow less nitrogen demanding crops, like oats, barley or wheat.

An example of growing the same annual crops year after year is the following: For many years, the western corn rootworm was effectively controlled by alternating between corn and soybeans. Recently, populations of the rootworm with a longer resting period have developed in isolated regions in the Midwest, and they are able to survive the very simple two-year rotation.)


General Rotation Principles

 Don’t follow one crop with another closely
related species, since insect, disease, and
nematode problems are frequently shared by
members of closely related crops.

e Use crop sequences that promote healthier
crops.

e Use crop sequences that aid in controlling
weeds.


Presenter
Presentation Notes
If specific nematodes are known problems, consider planting nonhost plants (such as grain crops for root-knot nematode) for a few years to decrease populations before planting a very susceptible crop such as carrots or lettuce. High populations of plant parasitic nematodes will also affect the choice of cover crops.

Some crops seem to do well following a particular crop (for example, cabbage family crops following onions, or potatoes following corn). Other crop sequences may have adverse effects, as when potatoes have more scab following peas or oats.

Small grains complete strongly against weeds and may inhibit germination of weed seeds, row crops permit midseason cultivation, and sod crops that are mowed regularly or intensively grazed help control annual weeds.





General Rotation Principles

e Use longer periods of perennial crops, such as a
forage legume, on sloping land and on highly
erosive soils.

 Try to grow a deep-rooted crop, such as alfalfa,
safflower, or sunflower, as part of the rotation.

e Grow some crops that will leave a significant
amount of residue, like sorghum or corn
harvested for grain, to help maintain organic
matter levels.


Presenter
Presentation Notes
Using sound conservation practices, such as no-till planting, extensive cover cropping, or strip cropping ( a practice that combines the benefits of rotations and erosion control), may lessen the need to follow this guideline.

These crops scavenge the subsoil for nutrients and water, and channels left from decayed roots can promote water infiltration.

Leaving more crop residue will help maintain organic matter levels. This residue can come from crops like sorghum or corn. Cover crops like rye and oats can also provide organic matter.




General Rotation Principles

e When growing a wide mix of crops — as is
done on many direct-marketing vegetable
farms — try grouping into blocks according to
plant family, timing of crops (all early-season
crops together, for example), type of crop
(root vs. fruit vs. leaf), or cultural practices
(irrigated, plastic mulch used).


Presenter
Presentation Notes
Group vegetable crops by plant family, timing (all early season together), type of crop (root vs. fruit vs. leaf) or by cultural practices (irrigated vs non-irrigated and if plastic mulch is used)


General Rotation Principles

* In regions with limited rainfall, the amount of
water used by a crop may be a critically
important issue — usually one of the most
Important issues.

e Be flexible enough to adapt to annual climate
and crop price variations, as well as
development of soil pathogens and plant
parasitic nematodes.


Presenter
Presentation Notes
Without plentiful irrigation, growing high-water-use crops, such as hay, as well as sunflower and safflower, may not leave sufficient moisture in the soil for the next crop in the rotation.

An example for being able to adapt is the change in dryland rotations that have been introduced in the Great Plains to replace the wheat-fallow system, resulting in better use of water and less soil erosion.



Farmer Responsibilities and Related
Conservation Planning Steps

Farmer Responsibilities

e I|dentify Rotation Goals

e I|dentify Resources and
Constraints

e Gather Data

 Analyze Data

e Plan Crop Rotation
 Execute Rotation

e Evaluate Rotation Execution
e Adjust Rotation Plan

Planning Steps

e |dentify Problems &
Opportunities

e Determine Objectives
* |nventory Resources

* Analyze Resource Data
 Formulate Alternatives
e Evaluate Alternatives
 Make Decisions
 Implement the Plan

Evaluate the Plan


Presenter
Presentation Notes
There are 8 steps that farmers can go through to develop rotations.

In conservation planning we have 9 steps that the planner can go through with a client to develop a conservation plan.

Here is how these relate to each other:
Identify Rotation Goals matches the planning steps of Identify Problems & Opportunities and Determine Objectives.
Identify Resources and Constraints and Gather Data matches the planning step of Inventory Resources.
Analyze Data matches Analyze Resource Data.
Plan Crop Rotation matches Formulate Alternatives and Evaluate Alternatives.
Execute Rotation matches Make Decisions and Implement the Plan.
Evaluate Rotation Execution and Adjust Rotation Plan matches the Evaluate the Plan.


Farmer Responsibilities

e |dentify Rotation Goals
— Rotations are a means to meet overall farm goals

— Farmers manage their field rotations in the
context of their whole farm systemes.

— Most important and difficult task is reviewing the
overall farm operation.

— Review the production plan: the crops, cover
crops, fallows, and livestock that need to be
allocated to particular field areas in the coming
year.


Presenter
Presentation Notes
Need to meet overall farm goals.

Farmers manage each field rotation in the context of their whole farm plan.

Reviewing the overall farm operation is the most important and difficult task.

The production plan includes crops, cover crops, fallow areas, and where livestock will be located on the fields.


Farmer Responsibilities

e |dentify Rotation Goals

— Factors including cropland available, equipment,
cash flow, crop mix, and marketing strategies.
These all define the parameters within which the
rotation must be designed.

— Identify which problems can be addressed by the
rotation.


Presenter
Presentation Notes
To design the rotation the following parameters must be defined: available cropland, equipment, cash flow, crop mix, and marketing strategies.

Problems, such as weeds or insects, need to be identified and how the rotation can address these problems.


Farmer Responsibilities

e |dentify Resources and Constraints

— Identifying the possibilities and limits of the
overall farm production plan and the rotation for
each field is central to planning.

— Parameters such as market demand, available
land, equipment, projected labor availability, and
regulatory issues.


Presenter
Presentation Notes
Includes numerous “communication” tasks, such as establishing market relationships, making labor arrangements, accessing information, and contacting suppliers.

Farmers consider complying and keeping up with regulations to be among their most difficult tasks.


Farmer Responsibilities

e |dentify Resources and Constraints

— Constraints may include field-specific limits like
whether a field is ready for planting and harvest
early or late in the season and how that relates to
market timing, cash flow, and profitability.

— Constraints imposed by equipment, such as row
width, must be figured into the rotation plan.


Presenter
Presentation Notes
Problems like weed pressure from the previous season may preclude small-seeded crops.

Cultural needs, such as spacing and trellising.

Crops with similar irrigation, fertility, labor, and cultivation regimes or planting times are often managed as a block to simplify field operations.




Farmer Responsibilities

e Gather Data

— Rotation decisions, for each field and for the
whole farm are based on an array of information.

— Information is collected on the farm, and some is
gathered from off-farm sources.

— Observing crops and fields is an important task.
— Update production and marketing information

— Categorization of crops and fields helps guide the
optimal allocation of particular crops to individual
fields or beds each year.


Presenter
Presentation Notes
Regularly walking fields is a good way to gather data and monitor on-going conditions.

A new crop, research recommendations, or market arrangements may
     require that new data be considered.

The first task is to characterize every cash and cover crop in the farm’s crop mix 
     according to a range of important characteristics, from the number and timing of   
     harvests to soil requirements.

Farmers also characterize their fields, on the basis of the field’s permanent   
     characteristics (such as slope and exposure) and shorter-term conditions
    (such as weed pressure).

Categorizations provide a reference of “interchangeable crops” if a plan needs   
     modification. For example, it is useful to know what late crops or varieties can go 
     into a field in a wet year.


Farmer Responsibilities

* Analyze Data

— All of the decisions and information generated
through previous tasks and responsibilities are pulled
together for analysis at this key phase of the planning
process.

— Data on market options, equipment, labor and seed
availability, and financial constraints, along with the
overall farm and rotation goals are reviewed.

— Crop cultural needs are compared to each field’s
characteristics and conditions.


Presenter
Presentation Notes
Possible tradeoffs are considered. For example, the field crew may be able to plant 
     two fields to high-value crops but not also harvest an early crop the same week.

The farmers assess soil conditions and determine how pest (animal, insect, weed) and disease pressures from the previous season should be addressed.

Various possible pairings of crop to field are outlined, and options
     for each field are compared.


Farmer Responsibilities

* Plan the crop rotation

— This responsibility is the ultimate synthesis of
information and results in a production plan and a
rotation plan.

— Farmers distinguish between these two types of
plans.

e Production plan
e Rotation plan


Presenter
Presentation Notes
Production plan specifies what needs to be grown (crop mix) and how it will be grown.

Rotation plan determines where each crop will be planted.

Final decisions about the crop mix and the allocation of crops to fields and fields to crops are pivotal to this responsibility. Information such as what crops to
     grow, in what quantities, labor availability at various times in the season, required 
     equipment, and desired harvest dates are integrated into the rotation plan for each   
     field and for the entire farm.


Farmer Responsibilities

 Two questions bounce back and forth.
— What will be grown in each field?
— Where will each crop grow?

 These questions are answered based on
observation and experience.

e Several steps are involved.

— First, the cropping history of each field or bed for
the past three or more years is reviewed.


Presenter
Presentation Notes
Two questions are bounced back and forth every year:
What crop will be grown?
Where the crop will be grown?

These are answered by observing the crops and fields and experiences from year to year.

This includes what crops and crop families were grown; how well they performed; any particular successes or failures; and any logistical issues relating to equipment use, irrigation, harvesting, or labor.


Farmer Responsibilities

e Steps (cont)

— The allocation of crops to fields includes
consideration of future cropping plans as well as
the cropping history of a field.

— The rotation plan must be responsive to weed
pressures or other legacies from earlier years and
must provide future crops with favorable
conditions.


Presenter
Presentation Notes
When matching crops to fields future cropping plans need to be considered.

If there have been weed pressures or other legacies from earlier years in a particular field then those must be considered in the rotation plan to provide better conditions for future crops.


Farmer Responsibilities

Farmers first assign their highest-priority crops to fields
(or beds).

High-priority crops include the most profitable crops,
cover crops with the greatest benefits, and crops
particularly vulnerable to pests, diseases, or weather.

Remaining fields (or parts of fields) are then assigned
to the remaining crops, cover crops, fallow areas, and
sometimes pasture for livestock.

All these decisions are based on both business and
biology.


Presenter
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High priority crops get first choice when matching with fields.

These crops include high dollar cash crops, cover crops that can provide the greatest benefits, and crops that could be vulnerable to pests, diseases, or weather.

After these high priority crops, then remaining fields are assigned to the remaining crops, cover crops, fallow areas, and pasture.

Decisions are also based on high-priority fields— for example, those that have the highest fertility, are prime locations for u-pick crops, or have current problems that
     need to be addressed.


Farmer Responsibilities

 The crops and fields are tentatively matched,
creating a cropping plan for the entire farm for
the year.

 They take this initial plan and, in the words of
one, “Farm it in my head.”

e That is, they work through the sequence of
field operations from tillage to harvest over
the entire season for each crop and field.


Presenter
Presentation Notes
Many farmers plot this information on farm maps and notebooks.

Several farmers take their plans into the field and walk the farm for this task. They take the plan and “Farm it in their heads”.

They think through why any sequence might not work, reviewing any possible logistical or biological conflicts like timing of operations or spread of pests between adjacent crops. They then adjust the plan as necessary.


Farmer Responsibilities

e Execute Rotation

— Farmers indicated that executing the rotation involves
many of the most important and difficult tasks.

— They identified maintaining crops (including activities
such as weeding, thinning, and irrigation) as the most
important task and the second most difficult task in
crop rotation.

— Scheduling tillage and planting for all the fields across
an entire farm every season is also a challenge for
most farmers.


Presenter
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Executing the rotation is the most important and difficult task of this whole process.

The process of maintaining crops, which includes activities such as weeding, thinning, and irrigating is an important task and second most difficult task in a crop rotation.

Although they generally want to till the soil as early as possible to accelerate
     soil warming and residue breakdown, sometimes because of weather conditions 
     they must wait for workable soil moisture conditions.


Farmer Responsibilities

e Execute Rotation

— Other critical steps in crop production and central
to executing the crop rotation are soil preparation
and planting.

— Delays in soil preparation or planting may cause
crop failures due to poor emergence, runaway
weeds, or inadequately broken down cover crops
and require shifts in the crop rotation.


Presenter
Presentation Notes
Soil preparation and planting are critical to crop production.

Any delay in soil preparation or planting can cause crop failures due to poor emergence, weed problems, or poor decomposition of cover crop residues and any of these can cause a change in the rotation.


Farmer Responsibilities

e Execute Rotation

— Farmers attempt to plant priority fields or beds
and their most important crops as scheduled in
their plan.

— If they have to alter the plan, they still prioritize
high-value or sensitive crops and fields. Many
decisions and adjustments have to be made on
the fly.
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Presentation Notes
If the farmer changes the rotation plan, high value or sensitive crops and fields are a priority.

Adjustments and decisions are sometimes made on the fly.


Farmer Responsibilities

e Execute Rotation

— In early spring, farmers monitor the weather—
sometimes hourly—as they implement and alter their
rotation plan.

— Problems related to weather, cover crop maturity,
crop emergence, and weeds may cause farmers to
alter their original plan.

— While a change necessitated by weather or the
conditions in one field can cause reassignment of
crops around the farm, general and farm-specific
rotation goals and guidelines remain the basis of
every decision.


Presenter
Presentation Notes
Soil moisture conditions affect the timing of tillage and subsequent field operations.

Cover crops are monitored to determine maturity, thickness of stands, and optimal time for incorporation.

Farmers also monitor the breakdown and incorporation of crop and cover crop residues.

Soil and air temperatures influence planting and transplanting decisions, as well. Any of these factors can cause crops to be reassigned to different fields or beds. For example, cucurbit crops will never be planted in the same field two
     years in a row.

Important point: Farmers emphasize the importance of recording actual cropping as
     it happens (particularly deviations from the plan) for later comparison with their 
     initial rotation plan for the year.


Farmer Responsibilities

e Evaluate Rotation Execution

— Throughout the season, growers monitor the
performance of their fields, each crop, and the
farm as a whole.

— They record how their plans have worked and
evolved. This is not just to solve problems in the
current season, but also to observe, learn, and
collect ideas and data for future seasons.


Presenter
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Farmers do this directly and through communicating with their crews. Several
     said they interview their field crews at the end of the season. Workers often have 
     suggestions, such as improving the farm layout, that enhance the efficiency of    
     operations.

By recording how their plans worked and evolved they are observing, learning, and collecting ideas and data for the future.


Farmer Responsibilities

e Evaluate Rotation Execution

— At the end of the season, growers carefully assess
what actually happened relative to what they
expected based on the original rotation plan.

— The factors they consider include yields; soil
conditions; timing of events and operations; costs
of crop production; disease, weed, and pest levels
and their control; crop losses; labor satisfaction
and efficiency; and profitability of each crop and
of the whole farm.


Presenter
Presentation Notes
Factors that are evaluated are yields, soil conditions, timing of events and operations, costs of production, disease, weed, and pest levels and their control, crop losses, labor satisfaction and efficiency, and the bottom line is profitability of the crop and the whole farm.


Farmer Responsibilities

e Evaluate Rotation Execution

— Rotation goals and rotation plans serve as
benchmarks to measure the success of the
cropping season and the rotation.

— Successes and failures are assessed, analyzed, and
evaluated.

— The results are recorded to assist in planning and
management for future seasons.


Presenter
Presentation Notes
Farmers consider how closely they followed biological principles in their rotation, whether they met their production and market objectives, and how their rotation execution supported their biological and business goals.


Farmer Responsibilities

e Adjust Rotation Plan

— As the cropping season closes in late fall, farmers
begin the final phase of the annual rotation cycle
in which they modify their rotations and plan for
the coming year.

— They revisit the tasks associated with “Identify
rotation goals”

— They then focus on the productivity and problems
of each field and of the overall farm.


Presenter
Presentation Notes
In the final phase of the rotation cycle the farmer will modify the rotation and plan for the coming year.

They may revisit the starting step of identifying goals.

The focus is always on productivity and problems in each field and the overall farm.


Farmer Responsibilities

e Adjust Rotation Plan

— They first consider altering the crop mix by adding or
removing crops or changing the area planted to a
crop.

— Growers may also decide to change their field
management by changing the order or dates of
planting or plowdown of cover crops.

— They may decide to shift crops to alternative fields, try
new crop sequences, or improve fertility of a field by
planting it into a cover crop or hay ahead of schedule.


Presenter
Presentation Notes
A crop mix can be altered by removing crops or changing the field where a crop is to be planted.

Changes may be made in the order or dates of planting or termination of cover crops.

An example of a shift in crops is this: one farmer found that high quality, disease-free beets were very important for sales at farmers’ markets, so they decided to open up new acreage to break up the life cycle of soilborne beet diseases. This resulted in adjustment of their entire rotation so that their fields spend a longer time in cover crops.


Farmer Responsibilities

e Adjust Rotation Plan

— Adjusting the rotation plan presents three
particularly challenging tasks:

e (1) developing collaborations to solve problems,
e (2) investigating markets, and
e (3) tweaking the crop mix.
 Farmers stress the importance of
experimentation, play, and a sense of
adventure in managing their rotations.


Presenter
Presentation Notes
Three tasks in adjusting a plan are:
1. Develop collaborations
2. Investigate markets, and
3. Tweak the crop mix

Tweaking the crop mix requires balancing market opportunities with biological needs. 

In managing rotations, farmers stress the importance of experimentation, play, and a sense of adventure.
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Presenter
Presentation Notes
Example of a 5 yr rotation. 

This could be a single bed or field in a whole farm operation.

Black lettering indicates a cash crop and white lettering indicates a cover crop
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Split boxes indicate strip crops or split beds. In year 1 in the fall we have red clover, winter brassicas, and lettuce. In yr 2 we have winter brassicas where red clover was and vetch where the winter brassicas. Yr 3 has lettuce where the vetch was and winter brassicas where lettuce was. Yr 4 is the same as yr 1.
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Presenter
Presentation Notes
This rotation switches between potatoes and tomatoes in alternate cycles.

Intercrops with crops from more than one family are represented by the dark grey background.

The light grey box indicates that this rotation is designed around alternate beds.
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Summer Fallow

Wheat OR Oats
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This rotation integrates more straw crops, like wheat or oats.
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This rotation has an overseeding of clover in the sweet corn to provide nitrogen.
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Presenter
Presentation Notes
“Fallow” indicates a deliberate period of bare soil.

“Cultivated Fallow” has frequent cultivation to kill weeds.





Conservation Planning Steps

e |dentify Problems and Opportunities

— |dentify existing resource problems and concerns
and potential opportunities in the planning area.

e Determine Objectives

— |dentify and document the client’s objectives.


Presenter
Presentation Notes
Onsite visits are required to identify existing, potential, and perceived natural resource problems, opportunities, and concerns in the planning area.  

Initially, the client and planner may identify only one or two resource concerns. As planning progresses and additional information is gathered, other resource concerns and opportunities may be identified. 

Determining a client’s planning objectives requires developing an understanding with the client of the desired future conditions for the planning area as compared to the existing conditions. 


Conservation Planning Steps

* |nventory Resources

— Inventory and document the natural resources
and their current onsite and offsite conditions and
effects, as well as the economic and social
considerations related to the resources.


Presenter
Presentation Notes
SWAPA + E + H
Soil, Water, Air, Plants, Animals + Energy + Humans

The resource inventory is the identification of soil, water, air, animals, and now energy resources and special environmental concerns (SECs) that are present and are the basis of all planning efforts. Human considerations, such as social and economic, are also inventoried. This information furthers the understanding of the presence of the natural resources in the planning area. 


Conservation Planning Steps

* Analyze Resource Data

— Analyze the resource information gathered in the
Inventory resources step.

— Define the existing natural resource conditions,
along with economic and social issues related to
the resources.

— Information from this step will help to further
define and clarify problems, concerns, and
opportunities.


Presenter
Presentation Notes
The planner studies the resource data and clearly defines the existing natural resource conditions, including any limitations to their use and potentials. This step provides the information needed to determine resource concerns to be addressed and formulate alternatives. The analyses clearly establish the cause-and-effect relationships and provide information about existing and future conditions. 

To use the information gathered during the inventory process to full advantage, the planner must interpret the inventory data. Analysis is done to provide insight into natural resource information for the planner and to present that information in a meaningful and understandable form to the client. The format in which information is presented to the client has a significant influence on the decisionmaking process. 


Conservation Planning Steps

e Formulate Alternatives

— Formulate alternatives that will achieve the
client’s objectives, solve identified natural
resource concerns, and take advantage of
opportunities to improve or protect resource
conditions, and demonstrate a variety of technical
and economic implementation strategies.


Presenter
Presentation Notes
A broad range of technically feasible alternatives will be developed with the client. Alternatives may include an appropriate mix of structural conservation practices, such as terraces, dams, and waterways; nonstructural conservation practices, such as crop residue management, or livestock exclusion.

Some conservation practices are primary, resulting in treatment of the identified resource concerns. Others are supporting – they facilitate a primary conservation practice and may not have a direct effect on the identified resource concern (however, they must meet the primary practice standard and achieve the desired treatment). An example of a primary conservation practice is a terrace. When needed for the terrace to function effectively, an underground outlet is an example of a supporting practice that facilitates a primary practice. Because the primary practice will not function properly without the supporting practice or practices, the primary conservation practice will not be certified as complete until all supporting practices are installed. 


Conservation Planning Steps

e Evaluate Alternatives

— Evaluate the alternatives to determine their
effects in addressing the client’s objectives and
the identified natural resource concerns and
opportunities.

— Evaluate the projected effects on social, economic,
and ecological concerns.


Presenter
Presentation Notes
The purpose of evaluating alternatives is to provide the client with the information needed to select the desired alternative. This provides the client further opportunity to be involved in the planning process and maximizes the likelihood of full implementation, including proper operation and maintenance. During the evaluation of alternatives, careful consideration must be given to social, economic, and ecological resource factors that influence planning and decisionmaking. The planner may need to revisit any or all of the previous steps during discussions with the client or during any part of the evaluation. 


Conservation Planning Steps

e Make Decisions

— Client selects their preferred alternatives and
works with the planner to schedule the
conservation system and practice implementation


Presenter
Presentation Notes
The client determines which alternatives to implement and the planner prepares the necessary documentation. Documentation includes recording the decision and preparing the conservation plan, the CPA-52, “Environmental Evaluation Worksheet,” and any necessary additional NEPA or consultation documents. 



Conservation Planning Steps

e Implement the Plan
— Client implements the selected alternatives

— Planner or technical expert provides the land
manager with detailed practice implementation
information, including engineered designs.

— Conservation staff will also provide practice
layout, construction inspection, and certification.


Presenter
Presentation Notes
Implementing a plan is the process of carrying out the conservation treatments that make up the planned conservation systems. 

Well-documented and understood decisions are a prerequisite to implementation of the plan. 

Thorough and high-quality planning sets the stage for providing efficient and effective technical and financial assistance.
 
Implementation includes the design, layout, construction, inspection and certification, management, operation, and maintenance of planned systems and practices. 

Specific financial assistance conservation program requirements and deadlines may also be involved and need to be considered when scheduling assistance with the client. 


Conservation Planning Steps

e Evaluate the Plan

— Evaluate the effectiveness of the plan in solving
the resource concerns as it is implemented and
work with the client to make adjustments as
needed.


Presenter
Presentation Notes
Evaluate the effectiveness of the implemented plan to ensure that it is functioning as planned and achieving the objectives. 

Identify reasons for lack of progress in plan implementation, if applicable. 

Obtain information on the results of the applied treatment and where the actual results differ from those anticipated, and provide feedback into the planning process. 

Conservation planning is an ongoing process that continues after the plan has been implemented. 

Continue contact with the client to evaluate operation and maintenance needs and to determine if management systems and practices are performing properly and meeting both the client’s and NRCS’s objectives. Onsite visits are a required part of this process. 


Shining
the light
on organics ...

MNEON Home Page

NorthEast Organic Network Shining the Light on Organic

NEON

Crop Rotation Manuals and
Spreadsheets

Coming soon from NRAES:
Crop Rotation on Organic Farms: A Planning Manual
by Charles L. Mohler and Sue Ellen Johnson

Supplements to Crop Rotation on Organic Farms: A Planning Manual

+ Crop Rotation Planning Procedure [400K _pdf file] - Modified version
of Chapter 5 with instructions for using the following spreadsheets
instead of paper planning process.

+ Crop charl [.xls file]

« Field charl [.xls file]

+ Summer acres Field char1 [ xls file]

« Linking a Field Map and Spreadsheet in Microsoft Excel [75K .pdf
file]

« Example field map [xIs file]

Guide to the Expert Farmers' DACUM Chart for
Manage Crop Rotation System [527K pdf file]

In January 2002, the New England Small Farm Institute convened a panel
of twelve expenenced organic vegetable farmers to discuss crop rotation.
The goal was to give the NorthEast Organic Network (NECN) a better
understanding of how successful farmers really manage crop rotations, as
background for the development of a erop rotation planning manual. Using a
structured, facilitated process called DACUM, the panel developed a chart
detailing the actions and decisions related to rotations on their farms.

This booklet presents and summarizes the chart (pages 13-24). It also
contains a description of the background of the project and findings,
farmers’ comments about the process (pages 4-6), and sample five-year
rotations for real fields on each of the panelists’ farms (pages 7-12). A
summary of comments from additional farmers based on a verification
process can be found on page 26. Brief biographies of the expert panelists
and descriptions of their operations is on page 27.
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The following are some on-line tools that farmers and planners might use in developing these rotations.

This web-site for the Northeast Organic Network is provide through Cornell.

Contains excel spreadsheets for a crop chart and field chart.

http://www.neon.cornell.edu/croprotation/

Tools & Resources

A g S quare d PRICING CASE STUDIES ABOUT US

I;Jecord keeping software
ilor-made for your farm.

Planning Management Record Keeping

http://www.agsquared.com/
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On-line tool through agsquared.

Contains planning, management, and recordkeeping.

http://www.agsquared.com/

How AgSquared works
AgSquared includes a set of planning, management, record keeping, and analysis tools that work fogether to help
your farm run more smoothly. Your seasonal crop plan transforms into your daily task list; your task list serves as the

starting point for your records; and your records become the foundation for the next year's crop plan.

Click in the diagram below to explore AgSquared's features.

Ok

Management Tools

Map your farm °

Manage your tasks
Qrganize your staff

I
< /\7 Track your supplies

£
Record Keeping

Planning Tools
Tumn actions into records

Map your farm
Keep a journal

Create your crop plan
Review your season

Simplity your calculations E

Analysis Tools

Track your harvests
Track your labor
Analyze your costs

Sell with AgSquared and Local Dirt

Local Dirt is a free online marketplace for buying and selling local produce, and is now a part of AgSquared. Read below to
learn more about how Local Dirt can help you sell your products, or head on over to Local Dirt now to get started!

My 4+
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This slide shows how AgSquared works with Management Tools, Recordkeeping, Analysis Tools, and Planning Tools.

http://www.agsquared.com/

Draw your map

Draw your field, greenhouses, buildings and landmarks
over a satellite image of your farm to create an interactive
map.

Lay out your fields

Use AgSquared's field layout tool to view your crop history
and your crop plans for each bed on your farm.

'y FH North Field 3

Length Crop Plan }

. 2 | Plan your rotations

wooor

Visual bed layouls make it easy 1o factorin crop rotation
goals when planning your field layouts for the upcoming
season.

80001
o000t
30001

Start your Free Trial

No credit card required.
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When you open the planning tools a farmer can draw a map of the farm, lay out the fields and plan the rotations for each field.

http://www.agsquared.com/

Tools & Resources

Crop Rotation
on Organic Farms
A PLANNING MANUAL

Charles L. Mohler & Sue Ellen Johnson, editors

= E LK s AR e R R W el S s T i
Sustainable Agriculture Research and Education (SARE)
Natural Resource, Agriculture, and Engineering Service (NRAES)
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Presentation Notes
The follow are excellent resources.

Crop Rotation on Organic Farms is an excellent resource for farmers and conservation planners to help develop these rotations.


Tools & Resources

Title 180 - National Planning Procedures Handbook

bopmenter National

Agricuiture Planning Procedures
kesouces Handbook (NPPH),
Conservation

Service Edition 1

(180-600-H, 15t Ed.,, Amend. &, Nov 2014}


Presenter
Presentation Notes
The NRCS National Planning Procedures Handbook contains the 9 steps of the conservation planning process.


Tools & Resources

D ’e*w# |
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Building Soils for Better Crops has a chapter on crop rotations.
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GETABLE MANAG

About the Guide Cultural Practices Pest Management Vegetable Transplants ‘ Crops ‘ Risk Management Appendices

Home » Cultural Practices

CULTURAL PRACTICES
Crop Budgets
Fundamentals of 5

Soil Testing

Plant Nutrients

Guidelines for Organic Fertility
Management

Soil Health
Reduced Tillage
) Crop Rotation
Cover Crops and Green Manures
Irrigation
. Raised Beds
Plastic Mulch and Row Covers
ah Tunnels
) Estimat‘lng Vegetable Yields
Postharvest Handling
Food Safety

Organic Certification

Crop Rotation

Crop rotation is one of the most effective tools for managing pests and maintaining soil health, but there aren't many specific
recommendations for how to go about it. Each farm needs to develop a plan that fits its unique combination of crops, soils, equipment
and environmental conditions. A commen approach on vegetable farms is to rotate crops by families. Another approach is to alternate
vegetable crops with field or forage crops, such as small grains or alfalfa. Some growers try to rotate fields so they are in cash crops
one year and cover crops the next year. On farms with limited land available for rotation, sweet corn is a good rotation crop since it
hosts very few insects or diseases that affect other vegetables. At a minimum: 1) the same crop should never follow itself in the same
field (or bed, in the case of small farms) and 2) a winter cover crop should be planted after annual vegetables every year if possible.

Too many growers rotate crops using a seat-of-the-pants technique, relying on memory and making decisions at the time of planting.
To get the most benefit from crop rotation it's better to plan ahead using written records of where crops were grown in the past. It
also helps to have a written plan for how crops will be arranged in the future, even if it's subject to change. Start by making a map of
the farm and any available fields including those that are rented. Label the fields or sub-fields with names and acreage. Make
photocopies of the map and at the end of each season fill one in for each field and date it, noting what was grown where, and any
serious pest or soil problems. Prior to the growing season, fill in a new map with your best guess as to where crops will go in the field.

As you plan, remember that rotation helps prevent some pests but not others. For insects that over-winter near the crop they infest,
such as Colorado potato beetle, European corn borer, or flea beetle, it helps to plant host crops as far away as possible the next year.
Having a barrier such as a road or river between last year's crop and this year's crop can enhance the rotation effect. Rotation will not
help prevent insect damage from pests that migrate into the area on storm fronts, such as potato leafhopper or corn earworm.

For diseases that are soil-borne or over-winter in crop residues, rotating out of susceptible crops is a key to preventing infection, as in
the case of Phytophthora blight, early blight, and many other diseases. However, host crops must be rotated far enough away to

avoid infection through blowing or washing soil. The mevement of soil on equipment from field to field can also introduce diseases and
weeds into a field. A few minutes spent cleaning equipment before moving from one field to another can help avoid spreading pest
problems. For some diseases, such as club root of crucifers, susceptible weeds, in this case the mustard family, must be controlled if
rotation is to be effective. As with insects, rotation cannot prevent airborne diseases that move in from other areas, such as downy
mildew or late blight, nor can it prevent seed-borne diseases.

Rotating crops is good for soil health. It leads to changes in tillage intensity and crop nutrient removal but more important is the use
of cover crops in the rotation. This practice is critical to sustaining production over the long-term. Even if growing cash crops in a field
every year it is possible to build a rotation plan to maintain soil health by alternating the two main types of ter cover crops. Late-
planted vegetables can be followed by winter-hardy cover crops that are used to build organic matter and add nitrogen to the s
early-planted vegetables can be followed by winter-killed cover crops that add some organic matter and protect the soil over winter
but make it easier to prepare an early-season seedbed. If possible, one should also include spring-planted and summer-planted cover
crops when there is a space in the rotation.

‘Year-long fallowing with cover crops or forage crops gives fields a 'rest’ from the intensive tillage and field traffic that vegetable
production often requires. However, long-term cover crops are best suited to fields that are already low in weed pressure; the lack of
tillage can promote extensive weed seed production or proliferation of perennial weeds. In fields with high weed pressure, shorter
periods of cover crops are best to maintain soil health without losing ground to weed management. For a description of different cover
crops suitable for sowing at different times of the seasol our area see the Cover Crops section.

Ideas for rotations that include cover crops and vegetables in the New England:
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The New England Vegetable Management Guide contains a section on crop rotation.

https://nevegetable.org/cultural-practices/crop-rotation

Cornell University
Cornell Cooperative Extension
CORNELL VEGETABLE PROGRAM

About Program  Events Specialists  Enrollment Contact Us ‘J

O
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Asparagus Bests Broccoli Brussels Sprouts Cabbage Carrots

PESTS « SOIL HEALTH « GREENHOUSE & TUNNELS « ORGAMIC o FOOD SAFETY » BUSINESS

Cauliflower Cucumbers Dry Beans Eggplant

The Cornell Vegetable Program is Your Trusted Source for Research-Based Knowledge

Announcements

Crops Not Covered by Crop Insurance: Deadline 2/1

USDA recently announced ihe release of a reinvigorated Noninsured Crop Disaster Assisiance Program (NAP). This is a result of
opporiunities created by the Farm Bill of 2014, and a general inferest in covering more crops under the increasingly important palicy
umbrella known as crop insurance. NY legislators have been pushing for more creativity to provide safety net programs for producers
of horticuitural crops that do not have other crop insurance alteratives.

For very early spring planted vegetables the deadline is February 1, with later planted crops having a later deadline. Read more on
program and deadlines.

Soil Health Grant for Veg Growers

The Cornell Vegetable Program just received a two year grant to work with vegetable, polato and dry bean growers in the Cornell
iegetable Program Region to increase or diversify their cover cropping, andfor to reduce tillage. For cooperating growers soil
sampling, soil testing, and interpretation for the Gornell Soil Health Test (CSHT) will be free. Evaluation of biomass, weed growth,
nitrogen produced, crop response, efc. can be done for new cover crop plantings being iried. Reducedizone-filled crops planted side
by side with conventional crops can also be evaluated. Field days are part of this grant, as is assistance for grower discussion
groups/grower-to-grower networking. More money than ever is available as an incentive for adoption of good soil health practices!
Learn more!

2015 Cornell idelit il Soon
The 2015 edition of the Comnell Commercial Vegetable Production Guidelines will be released in January. This annual publication
provides up-to-date vegetable crop production information for New York State. It has been designed as a practical guide or vegetable
crop producers, crop consultants, and ag suppliers.

NQTE: Beginning in 2015, Vegetable Guidelines will no longer be offered for free online. Instead, you will have the option to purchase
Just a print copy (833 plus shipping), online version ($33), or a bundle of a print copy plus online access (546 plus shipping). You can
order this , or other Comnell from the Cornell Store at Comell University at 300-624-4030.

NEWSLETTER | CURRENT PROJECTS | IMPACT IN NY | SPONSORSHIP | RESOURCES | SITE MAP

Cornell Vegetable Program - Cornell Cooperative Extension

Upcoming Events

2015 Empire State Producers EXPO
January 20 - January 22, 2015
Morning, Mid-day, and Afteracon Sessions
Syracuse, WY
This show combines the major fruit, ﬂower vegetable, and direct marketing associations of New York State in order to provide a
1sive frade show and for the fruit and vegetable growers of this state, as well as the surrounding
states and Eastern Canada. The Cornell Vegetable Program Specialists are involved in organizing sessions on Processing
Vegetables, Potatoes, Onions, Cabbage/Cole Crops, Soil Health, Managing Herbicide Resistance, Tunnels. and Ethnic Vegetables.
view details

redits

Tomato Health and Grafting Workshop

February 2, 2015

10:00 AM - 12:00 Noon

Interiaken, NY
This workshop will review the latest Comnell Vegetable Program research on successful fomato production, including disease resistant
varieties, high tunnel crop rotation, greenhouse container results and pest management. Participants will also leam to graft their own
tomatoes with live plants. Jump start the 2015 tomato season with season extension and increased yields!

view details

Erie Vegetable Growers Meeting - High Tunnel School

February 4, 2015

9:30 AM - 2:30 PM

East Aurcra, NY
This beginner level school is for new high tunnel growers and will focus on best management practices, with an emphasis on tomato
production. The school is strengly encouraged for growers with 2 or fewer seasons of tunnel growth experience, those considering
getting a tunnel in the next few season, or NRCS EQIP recipients. Topics will include site selection and structural considerations, crop
and variety selection, cultural management, disease management, and an experienced grower panel.

view details

view all events

Cornell Cooperative Extension is an equal opportunity, affirmative action educator and employer.
Copyright ©2015 by Cornell  University. All R\ghts Reserved

rks

Comell University
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Cornell has a web-page on different vegetable crops.

http://cvp.cce.cornell.edu/
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Guide
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Environmental and Water
Resources

IPM Guidelines

New England Vegetable
Management Guide

Nutrient Management Guide for
New England Vegetable
Production

Crop Management Articles

Search Utass amherst J Go ]

New England Vegetable Management Guide

This is a comprehensive guide for commercial vegetable growers with information on current production
and pest management techniques for vegetable crops. Sustaining New England’s vegetable farms will
require that farmers make profits as well as sound management decisions that protect the envirenment
and promote social acceptance of agriculture. We in the Cooperative Extension system are committed to
providing farmers with the information necessary to make the best possible management choices. The
guide is updated every other year and is available online For in print .

Although this guide lists nearly all pesticides labeled for use on vegetable crops, growers should utilize an
integrated management approach that considers cultural practices and biological interactions whenever
possible. To support vegetable growers in this approach, this guide includes information on many cultural
practices and non-pesticide Integrated Pest Management methods that provide the foundation for healthy
crops. In addition, a comprehensive section on cover crops, soil fertility, and nutrient management is
included. Information is provided for diverse management systems, including large and small farms, and
both conventional and organic production.

Guide outline:

« Cultural practices @ for vegetable:
crops, organic production, raised beds, irrigation, and much more.

neluding soil fertility and nutrients, soil management, cover

Veqgetable transplant productioni: a comprehensive coverage of this key component of vegetable
production from seed to media to growth management to IPM in the greenhouse environment.
Pest management @ covers general topics such as an overview of weed, insect and disease
management and integrated pest management (IPM), organic and biorational pesticides and
logical controls, updated tables for pesticide products and and label information, pesticide safety
and the worker protection standard, pollinator conservation.
Crops section: @you will find recommended cultural practices, varieties and nutrient
recommendations for each crop, along with specific information on management of weeds, insects
and diseases for that crop or crop group. Pesticides for weeds, insects and diseases have been
updated.
Risk Management and Crop insurance

Resources

This manual & collaborative effort of members of the Extension Vegetable Programs of the
Universities of Maine, New Hampshire, Vermont, Connecticut, Rhode Island, and
Massachusetts. The information presented here is updated as of July 2013 and contains the best
available knowledge at the time of pesting. The recommendations in this Guide are based on the best
available knowledge at the time of printing. Any reference to commercial products, trade names or brand
names is for educational purposes only, and no endorsement or approval is intended.

Ordering:

Printed editions of the 2014-2015 New England Vegetable Management Guide are available at
the University of Massachusetts Bookstore and from Cooperative Extension in each New England
State. With each copy, you will also receive a copy of the 2014 edition of the Northeast Vegetable
and Strawberry Pest Identification Guide. To purchase copies of the 2014-2015 New England
Vegetable Management Guide, contact your state Extension publication office, or the University of
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University of Massachusetts extension web-page contains the New England Vegetable Management Guide.

http://extension.umass.edu/vegetable/publications/new-england-vegetable-management-guide

APPLY  SEARCH +  MYUVM

i1 Vermont Vegetable and Berry
Grower Pages

Association of Vermont Growers

Berry Production

Budgats Vegetable Production Information

Crop by Crop Production Crop-specific production guides
Garlic Seed Foundation (grower resources_newsletter, meetings)
Energy on the Farm Massachusetts Vegetable Program
Potato Center - of Idaho
Potato Program - Univ. of Maine
+ Roxbury Farm organic vegetable production manual
* Vegetable grafting website - Univ. Arizona
+ Vegetable Research and Information Center - Univ. California
* Vegetable Production Guide - Univ. Kentucky
Greenhouse and Flowers + Vegetable Production Resources - Michigan State Univ.
 Vegetable Production Guide - MidWest Extension
Marketing and Management + Vegetable and Fruit Production - Minnesota State Univ.
+ Vegetable Management Guide - New England Exiension
Meetings and Events. + Vegetable Production Recommendations - Rutgers Univ.
« Vegetable Crop and Pest Management Guidelines - Cornell Uni
Newsletters + Vegetable Production Information - Ontario Ministry of Ag
+ Vegetable Production Guides - Oregon State Univ.
Organic Farming * Vegetable Production Recommendations - Penn State Univ.
« Vegetable Production - Wisconsin Sate Univ.

Farm Web Sites
Food Safety and Processing

Gardening

Organizations & Agencies
Pest Management Return to Vermont Vegetable and Berry Grower Pages

Publications (Fact Sheets &
Conference Proceedings)

Rules & Regulations

Seeds & Plants

Sail Health and Compost
Supplies & Equipment

University Labs & Other Services
Vegetable Production

Videos

Weather
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On the University of Vermont’s vegetable and berry grower page contains several other university web-site for information on vegetables. 

http://www.uvm.edu/vtvegandberry/?Page=veglinks.html

®

Tools & Resources

Steve Boetger
East National Technology Support Center
2901 E. Lee St. Suite 2100
Greensboro, NC 27401
(336) 370-3362
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My contact information.
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