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Natural Resources Conservation Service

CONSERVATION PRACTICE SPECIFICATION

CONSERVATION CROP ROTATION

(Ac.)

Code 328

PURPOSE OF SPECIFICATION

This Specification provides guidance for the installation of the practice Conservation Crop Rotation.  Guidance may include information about applying different methods listed in the Conservation Practice Standard, details of site preparation and protection, instructions for use of materials described in the Standard, and other information not directly addressed in the Standard.  

Specifications for the installation, operation and maintenance of the practice shall be prepared for each treatment unit in accordance with the requirements in the Conservation Practice Standard and the guidance in this Specification.  Specifications shall be recorded in the Conservation Practice Jobsheet and given to the client.  
TO Reduce Erosion

Crops shall be selected that produce sufficient quantities of biomass at the appropriate time to reduce erosion by water or wind to within acceptable soil loss levels.  In those instances where crops selected do not produce sufficient biomass to meet these criteria, a cover crop (see Cover Crop, 340) or other appropriate practices shall be used.  The amount of biomass needed shall be determined using current approved erosion prediction technology.  Soil loss estimates shall account for the effects of other practices in the conservation management system.

The acceptable soil loss level to reduce erosion by water or wind is the soil loss tolerance (T) or any other planned soil loss objective.  The current approved erosion prediction technology to be used by NRCS for sheet and rill erosion by water is the Revised Universal Soil Loss Equation (RUSLE2).  The RUSLE2 calculations will account for the effects of other practices in the conservation management system in a field.  If the RUSLE2 program does not include the crop rotation being evaluated, contact the respective Pacific Islands Agronomist.  

Contact the Pacific Islands Area State Agronomist for assistance to predict erosion by wind and to determine critical wind erosion periods.  For the purpose of reducing soil erosion from wind, residue shall be maintained at no less than 1,000 pounds per acre of flat small grain residues equivalent on the surface during the appropriate time.  This is approximately equal to 4,000 pounds of sugarcane residue and 3,000 pounds of pineapple residue.  Flat small grain equivalent charts are available in the National Agronomy Manual, Part 502, pages 502-57 to 502-98, available online at:  http://policy.nrcs.usda.gov/scripts/lpsiis.dll/M/M_190_NAM.pdf.  
TO Maintain or Improve Soil Organic Matter Content

Crops shall be selected that produce the amount of plant biomass needed to maintain or improve soil organic matter content, as determined using the current approved Soil Conditioning Index Procedure or determined by approved research.

Refer to the Cover Crop (340) conservation practice standard and specification for information about crops which may be selected, seeding rates, establishment methods, amount of dry matter and nitrogen addition.
The current approved Soil Conditioning Index Procedure is included in the RUSLE2 program.  The SCI uses factors such as; the rate of sheet and rill erosion, type of tillage implements used and the amount of crop residue after harvest.

The type of organic matter and depth of incorporation will have a major impact towards improving the organic matter content of the soil.  Most of the “activity” in the soil takes place within the top 4 inches.  Deep burial of unlignified tissue will have little effect on the surface layer.

TO Manage Balance of Nutrients

To Add Nitrogen

When crop rotations are designed to add nitrogen to the system, nitrogen-fixing crops shall be grown immediately prior to or interplanted with nitrogen-depleting crops.

Crop selection and sequence shall be determined using the following procedure:

· Determine the above-ground biomass of the green manure crop, in pounds per acres using the NRCS Hawaii Vegetative Technical Note No. 1, Biomass Determination Worksheet available online at:  ftp://ftp-fc.sc.egov.usda.gov/HI/pub/technotes/vegetative/.
· Determine the amount of N provided by the carry-over from the green manure crop, in pounds per acre, using the NRCS Hawaii Vegetative Technical Note No. 2, Nutrient Carry-over Determination Worksheet available online at: ftp://ftp-fc.sc.egov.usda.gov/HI/pub/technotes/vegetative/.
· Determine the revised nutrient application rate due to addition of N from the green manure crop using the Nutrient Management (590) practice.

· Consult with the local Cooperative Extension Service agent, as necessary.

To Reduce Excess Nutrients

To reduce excess nutrients, crops or cover crops having rooting depths and nutrient requirements that utilize the excess nutrients shall be grown.

Crop selection and sequence shall be determined using the following procedure:

· Utilize crops that have a deeper rooting depth than the prior crop.  The Effective Moisture Extraction Depth shown in Table 1 may be used as a guide to root depth.

· Utilize crops that have high N requirements.  In general N uptake by plant families are as follows (high N uptake to low): Cruciferaceae > Gramineae > Leguminoseae.  The % N shown in Table 1 may be used as an indicator of N use of crops.

· Consider the removal of catch crop from the field.

TO Manage Plant Pests (Weeds, Insects, Diseases)

Crops shall be alternated to break the pest cycle and/or allow for the use of a variety of control methods.  Affected crops and alternate host crops shall be removed from the rotation for the period of time needed to break the life cycle of the targeted pest.

Under specific circumstances the producer may choose to plant another crop for control of a pest that might not other be effectively controlled because the pesticide is not labeled for the existing crops in rotation.  As an example, there are no good herbicides labeled for nutsedge when onions are grown, but herbicides are available for nutsedge when corn is grown.  If control of nutsedge is desired, the producer might want to include corn into the rotation.

Resistant varieties, listed in appropriate university publications or other approved sources, shall be selected where there is a history of a pest problem.  An approved source of information about resistant varieties is Cooperative Extension Service publications and/or agents.  
TO PROVIDE Food For Domestic Livestock

Crops shall be selected to balance the feed supply with livestock numbers.  The needed amount of selected crops shall be determined using an approved forage-livestock balance procedure.

The approved forage-livestock balance procedure entails the use of the following worksheets from the Pacific Islands Area Prescribed Grazing (528) practice: 
· Forage Inventory of the existing and/or expected forage quality, quantity and species of forage in each grazing management unit(s) during the grazing period.  In the Pacific Islands Area, the PI-RANGE-1 Forage Inventory Worksheet for Sampling and/or the PI-RANGE-2 Forage Inventory Worksheet for Soils may be used to conduct the forage inventory.
· Forage-Animal Balance developed as a sustainable grazing plan for the management unit(s), which insure forage produced or available meets forage demand of livestock and/or wildlife of concern.  In the Pacific Islands Area, the PI-RANGE-3 Forage-Animal Balance Worksheet may be used for this purpose. 

· Grazing Plan developed for livestock that identifies periods of grazing, resting, and other treatment activities for each grazing management unit(s).  In the Pacific Islands Area, the PI-RANGE-4 Grazing Plan Worksheet may be used for this purpose.  A grazing plan does not need to be developed for wildlife since it is not feasible to plan grazing for these types of animals.  
For additional information about the use of the practice Conservation Crop Rotation (328) for livestock food refer to the National Range and Pasture Handbook, Chapter 5, Section 2, (h) Facilitating practice-Conservation Crop Rotation, page 5.2-79 available online at:  http://policy.nrcs.usda.gov/scripts/lpsiis.dll/H/H_190_NRPH_5.pdf.  Consult with the Pacific Islands Area Grazing Lands Management Specialist for specific situations.
TO PROVIDE Food And Cover For Wildlife

Crop selection to provide either food or cover for the targeted wildlife species will be grown, managed, or left unharvested as per the needs of the targeted wildlife as determined by an approved habitat evaluation procedure. 

Crop selection for game birds shall be determined using guidelines from the Upland Wildlife Habitat Management (Code 645) and the Wetland Wildlife Habitat Management (Code 644).  Consult with the NRCS Pacific Islands Area State Biologist for specific situations.

Table 1.  Crop Effective Moisture Extraction Depth and % N

The information shown in this table can be used to select crops to include in a conservation crop rotation, if the objective is to reduce excess nutrients.

The Effective Moisture Extraction Depth may be used as a guide to root depth when selecting crops that have a deeper rooting depth than the prior crop.  

The % N may be used as an indicator of N use of crops when selecting crops that have high N requirements.   The %N in the plant is based on the amount of dry matter in the harvested portion.  Although the N in the harvested portion is not the same as the total N in the plant, it does provide a good indication of N use and N that can be returned to the soil.  These values are approximate and will vary with site and climate conditions, and crop maturity and variety.
	CROP


	Effective Moisture Extraction Depth (ft.)
	% N

	Alfalfa (vegetative)
	4 to 6
	3.6

	Asparagus
	5
	5.5

	Barley (vegetative)
	3
	0.9

	Bean, (pods)
	3
	3.0

	Beets (top + root)
	3
	2.5

	Broccoli (flower)
	2
	5.9

	Cabbage, Chinese
	1.5
	----

	Cabbage, head
	1.5
	2.8

	Cabbage, Mustard
	1.5
	-----

	Carrot (top +root)
	3
	1.9

	Cauliflower (flower)
	2
	4.4

	Celery
	1.5
	1.6

	Clover (vegetative)
	2
	3.5

	Corn (ears)
	3
	1.3

	Cucumber (fruit)
	2
	2.4

	Eggplant
	2
	-----

	Grasses (vegetative)
	3
	2.75

	Lettuce, head
	1
	4.1

	Melons (fruit)
	2 to 3
	1.25

	Oats
	2.5
	-----

	Onion, bulb
	1.5
	2.2

	Onion, green
	1
	-----

	Pea (pea + vine)
	2 to 3
	3.1

	Pepper (fruit)
	2
	2.3

	Potato, Irish (tuber)
	2 to 3
	----

	Potato, Sweet (tuber)
	2 to 3
	1.1

	Pumpkin (fruit)
	4
	1.6

	Radish
	1
	-----

	Spinach, Horenso
	1 to 2
	4.7

	Squash (fruit)
	3
	3.1

	Sugarcane
	4
	-----

	Tomato (fruit)
	3
	2.7

	Turnip
	3
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