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Conservation Crop Rotation for Vegetables
Conservation Practice Job Sheet                       NRCS  Maine 328
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Definition

Growing crops in a planned sequence on the same field.

Where Used 
This practice applies to all land where annually-planted crops make up at least one-third of the crop sequence.

For the purposes of this practice, a cover crop is considered a crop in the rotation.
Criteria
Applicable to All Purposes 
Crops shall be grown in a planned sequence as outlined in this plan. 
When the Primary Purpose is to Improve Soil Quality
The crops grown shall produce a positive OM (Organic Matter) subfactor value over the life of the rotation, as determined by the Soil Conditioning Index, with appropriate adjustments for additions to or subtractions from biomass.
Additional Considerations for Soil Quality 

Soil organic matter levels are more sensitive to tillage than to long rotations with perennial vegetation.  Therefore, reducing or eliminating tillage from a management system will increase soil organic matter quicker than rotations with several years of perennial vegetation.

The effects of this practice can be enhanced by utilizing animal wastes, including green manure crops (cover crops), or applying mulches to supplement the biomass produced by crops in the rotation.

Biological Nitrogen Fixation to Reduce Energy Use

When crop rotations are designed to add nitrogen to the system, nitrogen-fixing crops shall be grown immediately prior to, or interplanted with, nitrogen-requiring crops.
Manage the Balance of Plant Nutrients

Crop selection and sequence shall be determined using an approved nutrient balance procedure.

To reduce excess nutrients in the soil profile, use crops with:

· quick germination and root system formation,

· a rooting depth sufficient to reach the nutrients not removed by the previous crop, and 

· nutrient requirements such that they can readily utilize the excess nutrients.

Manage Plant Pests (Weeds, Insects, Diseases)
Design the crop sequence to break pest lifecycles and/or to allow for the use of a variety of control methods.  

Remove susceptible crops and alternate host crops from the rotation for the period of time needed to break the life cycle of the targeted pest.

Resistant varieties, listed in appropriate university publications or other approved sources, shall be selected where there is a history of a pest problem.

Pollinator Considerations
Retaining bolting or flowering crops for some time after harvest may provide beneficial insects with an important nectar source when and where pests are active.

To maintain stable pollinator and beneficial insect populations, ensure that the same overall density of floral resources is maintained from year-to-year. For example, two years of flower-rich plantings, followed by a year of only grasses, will cause a rapid decline in pollinator populations. Such a scenario is undesirable.  
Additional Considerations to Increase Cropping System Diversity

Fallow years should not occupy more than 25% of the planned crop sequence (“fallow year” means a time that cropland is uncropped during a growing season, vegetative growth is controlled by tillage or herbicides).
For crop diversity, the planned crop sequence should contain different crop types such as: warm season grass, warm season broadleaf, cool season grass, and cool season broadleaf.
Operation and Maintenance 
Rotations shall provide for acceptable substitute crops in case of crop failure or shift in planting intentions for weather related or economic reasons.  Acceptable substitutes are crops having similar properties that will accomplish the purpose of the original crop. (See Addendum)
Evaluate the rotation and the crop sequence to determine if the planned system is meeting the planned purposes

___________________________________________________________________________
Landowner:                                                    Tract/fld:      
Planner:                                                         Date:       
	Basic Rotation Sequence(s) of  Crops/ Groups for this Farm (for planning guidance and/or developing necessary crop substitutions, refer to Addendum at the end of this document):      
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	Purpose(s) for This Practice

Based upon identified Resource Concern(s) and producer goals, this crop rotation plan complies with the “Additional Criteria” set out in the NRCS Conservation Crop Rotation 328 standard for the following Purpose(s).  The Planner has developed and filed required support calculations or other documentation:

	 FORMCHECKBOX 
  Reduce Erosion 
	    FORMCHECKBOX 
   Annual Crops for Bioenergy Feedstocks

	 FORMCHECKBOX 
  Improve Soil Quality
	 FORMCHECKBOX 
   Manage Pests

	 FORMCHECKBOX 
  Manage Plant Nutrient Balance 
	 FORMCHECKBOX 
  Provide Feed for Livestock

	 FORMCHECKBOX 
  Supply Nitrogen via Fixation
	 FORMCHECKBOX 
  Other:      


Additional specifications for implementation of this practice:      
Addendum 

Conservation Crop Rotation 328 

Guidance for Farms with Mixed Vegetable Production

Crop Rotation can be very complex on farms that raise multiple species on relatively small acreage. There are as many ways to rotate as there are farms. Purposes for rotating may include: erosion control, nutrient management, pest/disease management, and crop diversity/ soil health. 

The first step in designing a rotation is to decide which of these benefits is most important to your farm at the particular time.**  This is important when deciding which crop, when to plant it, when to till it in, etc.  For example, if managing a particular disease or pest is important, then the rotation should be built around cover crops that are not hosts of that problem.  Learning the biology of the pest or disease (dispersal ability, length of time it can persist without a host, etc.) will help determine the minimum amount of time before planting the same family in the same place.  For some problems, one year away from a host is enough time to rid the field, but for some diseases, 3, 5, - even 7 years or more may be needed.

Rotation Rules of Thumb:

· Avoid planting the same crop family repeatedly. This breaks soil-borne disease cycles and may limit other pests.

· Alternate cover and cash crops as frequently as possible to build soil health.

· Alternate deep-rooted crops with shallow-rooted. 

· Use legumes before heavy nitrogen feeders to supply nitrogen and other soil benefits.

· Avoid following root crops with other root crops ones to avoid pest issues.

Many small farms use plots rather than separate fields. Plots within the same field work well for many of the benefits gained from crop rotation, but often will not work for disease or pest management.  The dispersal ability of the pest or disease will determine how far away new plots need to be from the plot where the crop was grown the previous year. 

A simplified approach for crop rotation is to divide the plot area into 6 or more sections and rotate a different family, group or cover crop on each plot each year.  Assign an identifying label to each family/group, such as in the table below, and draw up a sketch of plots with the family/number for that year. Do this for each year of the rotation.  

You may need to create more than one rotation scheme that will suit your farm’s production needs. For example, some fields may require a different rotation than others due to location or physical characteristics. Some short-season crops such as greens may allow for double-cropping in a season.

An example rotation by year using Groups from the table below:

1) R (spinach followed by root crops)

2) Gr (cover crop mix)

3) L (beans)  

4) B (cabbage) 

5)  Gr (corn)

6)  S (tomatoes)  

	Group  ID
	Type of Family/Group*
	              Examples



	C


	Cucurbits (Squash family)
	Cucumbers, Squash, Pumpkins, Melons

	B
	Brassica/mustard family
	Cabbage, Broccoli, Cauliflower, Brussel Sprouts, Chinese Cabbage, Mustard, Kale Collards, Kohlrabi, 

	
	Greens/chicory family
	Lettuce, Endive, Escarole, Radicchio

	
	Herbs/carrot family
	Parsley, Dill, Cilantro, Celery

	S
	Solanaceae (Nightshade family)
	Tomatoes, Peppers, Eggplant, Potatoes

	R
	Onion
	Garlic, Leeks, Shallots, Onion, Scallion 

	
	Brassica
	Rutabaga, Turnip, Radish 

	
	Goosefoot
	Beet, Swiss Chard, Spinach

	
	Carrot 
	Carrot, Parsnip 

	
	Morning Glory
	Sweet Potato

	L
	Legumes
	Peas, Beans, Clovers, Alfalfa, Vetch

	Gr
	Grains/grasses


	Corn, Oats, Wheat, Rye, Triticale, Barley, Sorghum, Grasses


*Overlap may occur between some families and these created groups. This family information is provided for further decision-making where specific pests are a problem to a family.

**When planning this practice with a future goal of contracting for program payments, consult current Maine NRCS Program Guidance for conservation program payments limitations. They may require that a soil- conserving/residue-producing crop is included in the crop rotation sequence. Small grains, grass, and grass/legume mixes may be included in the rotation to meet his requirement. 

For more information on planning a crop rotation, see “Crop Rotation on Organic Farms”, Mohler and Johnson, 2009. http://www.sare.org/Learning-Center/Books/Crop-Rotation-on-Organic-Farms
When Pest Management is a primary purpose for this rotation, where possible, consider instituting the following minimum timeframes – period of time without a susceptible crop - to avoid specific plant diseases: ***
Many pathogens can overwinter successfully in association with plant debris and are unable to survive once the crop residue decomposes. Destruction of current-season crops can eliminate reservoirs for overlapping plantings. Fall tillage is important because it reduces the amount of inoculum that survives the winter. Avoid planting particular disease-susceptible crops at more frequent intervals than listed below:

	Family/Group
	Vegetable
	Disease
	Period W/out a Susceptible Crop

	Legumes
	Beans
	Root rots ,White mold (Sclerotinia), Anthracnose, Bacterial blight
	2 years; use grain crops, including sweet corn in rotation. With white mold problems avoid tomato, potato, lettuce, cabbage, celery, carrot

	
	Peas
	Root rots,  Fusarium wilt
	3 to 4 years

	
	Beets
	Cercospora leaf spot, Root rots
	3 years; use grain crops, including sweet corn in rotation

	Brassicas
	Cabbage-related plants

(Brassicas)
	Clubroot,  Fusarium yellows, Blackleg, Black rot, white mold
	3 years; use grains crops, including sweet corn in rotation. Avoid turnip, radish

	
	Radish, turnip
	Clubroot
	7 years; avoid cabbage-related plants

	Cucurbits
	Muskmelon=cantaloupe
&Watermelon
	Leaf spots, Gummy stem blight, & scab, Fusarium wilt, 
	2+ years; avoid other cucurbits

	
	Cucumber
	Scab, Gummy Stem Blight, & leaf spots
	2 years

	
	Pumpkin, & Winter squash
	Angular leaf spot, Black rot (GSB), Fusarium crown and fruit rot, Phytophthora blight, Scab
	2 years; avoid muskmelon, watermelon, and other cucurbits. For blight, avoid tomato, pepper, eggplant, and other cucurbits

	Grain
	Corn, sweet
	Smut, Yellow leaf blight, Northern leaf blight
	2-3 years

	Greens/Other
	Lettuce
	Bottom rot (Rhizoctonia), Drop, Sclerotinia
	3 years; avoid tomato, potato, beans, cabbage, celery, carrot

	
	Spinach
	Downy mildew & white rust
	2 years

	
	Sweet potato
	Black rot & scurf , Pox (soil rot)
	3 years

	
	Celery
	Leaf blights, Smut, Yellow leaf blight, Northern leaf blight
	2 years

	
	Onion
	Leaf blights
	1-2 years

	
	Parsley
	Damping-off
	3 years

	Carrot
	Parsnip
	Leaf spot & root canker
	1 to 2 years

	
	Carrots
	Leaf blights (fungal & bacterial)
	2-3 years

	Solonacae
	Peppers
	Bacterial spot, Phytophthora blight
	2 years; avoid tomato, eggplant, cucurbits

	
	Eggplant
	Verticillium wilt, Fruit rots
	3-4 years; avoid tomato, potato, pepper, strawberry, brambles

	
	Tomato
	Bacterial canker, Bacterial spot, Bacterial speck, Early blight,  Anthracnose, Septoria leaf spot, Fusarium wilt, Verticillium wilt
	2-3 years; avoid potato, peppers,  and eggplant

	
	Potato
	Verticillium wilt, stalk rot, Rhizoctonia canker Silver Scurf , Early blight, Pythium leak; pink rot, Common scab
	best with 2 yr. grass or 1 yr cereal. Avoid tomato, eggplant, pepper


***Adapted from: Cornell Vegetable MD On-line, http://vegetablemdonline.ppath.cornell.edu/NewsArticles/McNabRotations.htm
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