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Introduction

High quality andoroductive organic pastures start with healthy soils. Although
good grazing management can greatly improve and maintain soil health,
attention to soil fertility will help ensure that pasture plants have the nutrients
they need for optimal growth and prodiuity.

Getting Started: Soil Testing

A good start to optimizing soil fertility is knowing what the soil is currently offering the pasture
plants in the way of nutrients. Therefore, the first step is to conduct soil sampling for nutrient
analysis. A statiard soiltestp r ovi des a r e p outrientleveds+idcludin t he s
available aluminumboron, calcium, copper, iromagnesium, manganese, phosphorus,
potassium, sulfur and zireand pH, as well as soil organic matter content and effective cation
exchange capacity (CEC). All help diagnose the current health of the soil. In particular, soil test
results will help identify if there are specific nutrients that may be limiting optimal plant growth
or if there are other issues going on.

Next Up: A Look at pH

pH measures the relative acidity or alkalinity of a aail is measured onsaale fromL.0to

14.0, with neutral af.0; pH lessthan 7.0is considered@cidic and greateghan 7.0is considered

basic/ more alkalineAs with most crops, pagtel plantspreferasoil pH between ® and 70. In
general, most essential nutrients are more available to the plants when the soil pH is within this
range.

Correcting pH is an important next step in managing the fertility of the soil. Many soils start
and/or become acidic over time; if the pH is off, a number of problems may occur, including:
1 Decreasegroductivity of pasture plants;

1 Potential increases in weeds, diseases, and insects

1 Nutrient runoff and/or soil erosionand

1 Reduced biological activitin the soil.
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Therefore, adjusting pH through liming and the addition of organic mattebbeviéfit soil biota,
improve movement and absorption of essential nutrieritse plantsincrease palatability of
forages, reduce abundance of certain weedss@pylort good root growth and pasture plant
production

Providing Nutrients to Meet Pasture Plant Demands

The results from most standard soil tests provide current levels of and recommendations for
application of both macronutriengshiosphorus, potassiymalcium, magnesium, and sulfur) and
micronutrients (aluminumron, manganese, zinc, copper, and bar&®member that all soll
amendments applied on certified organic ground must be approved by a certifier prior to use.

Nitrogen

When other nutrientare at sufficient levels and are not limiting plant growth and productivity,
another primary macronutrient to consider is nitrogen (N). Nitrogen deficiency in pastures can be
common; for example, in one recent study of a small number of organic dairyifiavi@snont,

soils on92% ofthefields on those farms were noteeting théasic nitrogemeeds of the

pasture plants.

One way to meet nitrogen requirements is through the use of
legumesDifferent varietesof legumes relase nitrogen at
differentrates. Many pastures in the Northeast currently have
.. low percentages of legumes and expsuiggest that increasing
g~ the amount of legumes in pasture standslevouprove pasture
¥ conditions. For example, one study found ttiaver carprovide
| 49to 100 pounds per acre of nitrogen to support grislsseeds.
Pastures with a mixture of grass and legsiaretypically higher
: b in crude protein, have greater digestibility, and provide higher
; a0l £5 A% % quality forage longer into the season
R, X o - n O
Before seeding legumes, it is remmended that pH is adjusted and amendments are added to the
pasture to meahagnesium and potassiueqguirementsif needed) There are several methods
to efficiently seed legumasnc |l udi ng frost seeding in | ate wi
seedingj, where seed is broadcast and the hoof act

Some studies suggest thailizing legumesas primary sourceof nitrogen may be more
profitable and sustainable thaitrogenfertilizer, in part because thetrogen fixed by legumes
becomes available to other plants at diffepints in the growing season. For example,
nitrogen from white clover residuaaybeavailable 40 6 months into the growing season, red
clover up to 6 months, and alfalitrogen relese ranges from 6 tb2 monthsaccording to one
study.

In general, it is suggested thatrogen fertilization idikely not necessarin pastures with
greater that30% legums. Nitrogen fertilizers do tend to favor grass growth over legumes so



careneeds to be taken to not oversupply nitrogen to cause grasses to outcompete legumes,
especially if the goal is for the ongoing provision of nitrogen that the legumes provide.

Good sources of nitrogen includenure, compost, feather meahdfish emulsim. Care should
be taken to applying nitrogen during the springasy application of nitrogen favors crude
protein and may elevate MUNvels; however, N applicatiomsn correct late summer pasture
shortage and increase fall growth.

If applying nutients,some research suggests thadwer rate of banded fertilizer can achieve as
great a yield as broadcastedtilizer.

#4N Also, if applying manure by the livestock themselves, aim for a

% more evertistribution of manurdy keepng water sources

within 800 feet of livestock, move placement of supplement feed,
rotate frequently, increase stocking densiégdue paddock size
and/or dragging fieldsThese practicesanpreventmanure
nutrientsfrom concentrating in a pactilar areaConversely, if
there are nutrient poor areas
response to focus on improving those areagléging water,
shadeand feedsupplemert in thesenutrient poor areas
livestockwill congregate around these areas and so will their
wastes

Note that the nutrient benefits of animal wagfeses and urinedxtend beyond just nitrogen.
One study revealed that these wastesanenportant part of naturally cycling nutrients
returning60 to 80% of nitrogen, 60 t@5% of phosphorus, and 890% of potassium of forage
nutrients consumed by the aninbalck to the soilManure may also provide micronutrients like
copper, zinc, iron, manganesad boron.

Because manure is aipary nutrient sourcen most farms, it needs to treaed like a fertilizer.

That means, understanding what nutrients are actually in the manure and how much to apply to
meet the nutrient needs of the pasture platgsting manure for nutrient analysvdl provide

this information Note thatmanure N is treated a little differentlyan other fertilizers because

the nitrogerbecomes available #éise manure breaks dowspmeN can be lostlue to
volatlizationinto the airor leachingor becomammobilized inin soil.

In addition to manure, compost and plant residues are readily available nutrient sources on most
farms. Application of omposted manure can increase yieldsarghimprove forage quality

more thanields amended with raw manuf@ompostd manure increases the amount of stable
organic matter which camelp bothmitigate floodingandminimize drought damage by retaining
water.Plant residues-in the form of over crops, legumes, sod plow daaralso provide

nitrogen. As a general rule of thbimhe more biomassf the plantsthe more Nhey provide.



Additional Considerations

Soilhealthi s a compl ex balance of the soil’s physic
Maximizing the potential of each of these properties as well as maintaining a healthy balance
between the three will result in a healthy s8ib, n addition toattending tahe pH and nutrient

needskeep in mind that plants grow best in environments that support Bwmexample, soil

organic matter igssential to improvingoils under organic management asfiuiences nutrient

availability, aggregation, water storagiee biology of the soil, carbon and nitrogen cycles, and

more. In addition, theutrient availability of Nis biologically driven, so attention to the

biological properties of soithat is the bacteria, algae, fungi, insects, and other organisms that

live in the soil,is also key.

In Summary

Pasture is a crop, and needs to be managed as such. The first step in managing any crop,
including pastures, is learning what nutrients are currently available in the pasture soils.
Therefore, taking soil samples foutrient analysis is a good first step, especially when
establishing a new pasture or renovating hay or other crop ground.

It is important to supply adequate levels of nitrogen without oversupplying phosphorus, an

environmental health concern, or patiasn, a livestock health concern. Nitrogen is often the

first limiting nutrient. Meeting nitrogen requirements of the crop can be met by interseeding
legumes or by applying soil amendments.

Managing soil health is critical to the overall production efdhnganic dairy. If soils are healthy,
the plants will be healthy, animals will be eating better plants, and the animals will be producing
healthier products
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