Soll Health: 1ay Pusrer, NRCS Soin HealTs SprciaLst
The Soit Health foundation consists of five principles which are: soif anmor, nunimizing soil disturbance, plant di-
versity, continual ive plantroot. and Irvestock mtegration. This arficle will discuss the first principle; soil annor,
Iy this first of five articles on saif health, Jay ex .plmv the concept of “sail amior” and wihry o & imporiat for build-

7 soil health, Pl oy
e soi el Principle 1 of 5 - Soil Armor

Soil armor o cover. provides ma‘»m ons benefits for cropland, rangeland, haviand, gardeas, orchards, road ditches,

and more. Let's ake a closer look af some of the soil anuor benefits:

» Controfiing Wind and Water Ercsion - armior profects soul Fom wind and'or water as if inoves actoss the soil sue-

face. Tt holds the soil in jlace along with vahwable sou organie mmatter and nuinents.

+ Evaporation Rades — anmor 1educes the soil evaporation rates, keeping more moisture avatiable for plant use.

* Soif Temperatures — anmor helps soils mamtain a mose moder-
ate range of soil temperatures, keepiig soil warney in cold
weather, and cooler i hot weather, Like us, the soil food wely
finctions best when soil femperatures are moderate.

* Cornpaction — rainfall on bare soile 5 cne cause of sol com-
paction. Whet raintall hifs the armor wmstead of bare sedd, tuch of
the raindrop energy i3 dissipated.

« Suppresses Weed Growth ~ linirs the amount of sunlight availabie
to weed seedlmgs.

* Habitat — provides a protective habitat for the soil food wel's surface

dusellers,
rinciple 2 of
\ile Em—%m Soil Disturbance

Soif disturbance can generally occur o different forms:
» Binlogical disturbanece, such as overgrazing, which limdts the plants ability 1o hias-
vest CO2 and sundight.
d {. 13:"1111::33 distﬂf@'ﬂlu.t such as over application of nuirient and pesticide, can disrupt
B the soif food welb functions.,
ﬁle picture abave shows ﬁ'if resd é“«»l « Phvsical disnurbance, such as tillage, which we will focus onin thds
armor after corn planting was complefed & qoicle
at the Menoken Farm, located just east of o 4 typical soil is approximately 45% mineral (sand, silt, and clay), 5%
Bismarck, NIL AT 3 aumumnn, the anmor . copf organic matter, 25% water, and 25% air. The water and air postions
should fast wntil the new crop is fily cano-  axier in the pore spaces between the soil aggresates. Over time, tiflage
pied. How quickly this ressdue decomposes jmplements reduce and remove the pore spaces from our soils; restrict-
depends on the carbonnitrogen fatio X1 jyg jpfiliration and destroving the biclogical glues whick hold our soils
rezztue. High carbon sessdue (eg: wheat 3 @ rpoether )
§0:13 decamposes much slower than low . Ultimately tillage results in one or more of the following:
carbion residue (eg: pea at 20°:1). When We . yater erosion: transporting soil, nutrient, and water ta offsite loca-
supply the soil surface with a diversity of  yions which negatively impacts water quality and gquantity.
sesidues fom one year 1o the next, We ¢an © «wind erosion; transporting soil, and nutrient to offsite locations, which
achieve the benefits of soil armor and still ® pesavively impacts air quality, uman heaith, and anital bealth,
maintain & fally f’i‘il‘ffi@ﬂmg notrienst cycle. s ponding water; which stays saturated on the surface for long periods
EoRowm B8 R m F W ofdme o result of reduced mfiliration and incressed ninoff
* Crusting easily, ulm. ) restricts plant emergence.
+ 504} organs matter depletion.
Can we reverse the impacts from tillage and improve soil fanction? Yes. we can. Minimizing soif distualance is 3
good start to rebuilding soil apgregates, pore spaces, soil glue, and zoil organic matier. This 1 o esseqtial step for
fong teray sodl productiviry,




Frinciple 3 of 5 - Plant Diversity

The Journals of Lewts and Clask describe the nohemn plams jandscape as having abundant plant divessity, Mumer-

ous spectes where observed, working together as a plant conununity to provide forage for farge herbivore popula-

tions. Chur souls where buslt over geological fime &y this environment.

Howwever, settlement of the p}mm brought agrculure. which resulted m the polveninure perennial landscape being

repdaced by g monoculfure arawal landscape, Where the soti food web use to recerve carbon exudates (food) from a

diversity of perenmal plants harvesting sundight and carbon dioxide; i now receives carbon exudates from only one

Al plant at & time.

We can stadt o minuic the original plant conuusuity by using crop rofations which include alf four crop types. Di-

verse crop rotations provide mare Diodiversity, i‘;ﬂf!l%:?ﬂm the soil foad web; which my tern inproves rainfall mfii-

tration andd mysrient cveling, while reducing disease and pests. Crop rofafions can also be designed 1o include crops

13'1°si£h are; high water users, foow water users, tap root, fibrous root, kigh carbon crops, 1ow carbon crops, legumes,
3l non-legmmnes fo name a few

?{1& following lists the four crop fypes with 3 few comumon orop exanipies of each

* Warin Season Gaass — ooy, sudan, and maller

<R Season Broadieaf — sunfower, and sovbean

= Cool Season Grass — wheat, oat, barley, and rve.

» Cool Season Broadizal — flax, pea, and lendil

Dhverse crop rofations muimic our oviginal plant diversity landscapes. They are important 10 the long ferm sustain-

ability of our seuf resource awd food see ‘11“i?}?_

rinciple 4 of 5 - Continual Live Plant/Root

(s perennial grasslands consist of cool season grasses, Wwarn season grasses, and flowering forbs, Consequently,
adapiabde plants are able to grow during the cool spring and £33l weather, as well as the sumnier heat. Allowmg for ¢
conhinoal live plant feeding vaou exudares 1o the s0il food web during the entire rowing Seasoi
Oy Lroplmd systems v *vcﬂlw grow cool of warm seasos annual caslt crops, wlhch have a dotmand period before
planting andor after harvest. Cover crops are able to filf in the dormant period and provide the missing live root

exudate, wihich is the primary food source for the soil food web. Cover crops may be invorporated into a cropping
sysfem as annuals, biennials, or perentials. Starting on a small acre seale will attow farmers and tanchers to fnd the
beat fit for their operatiof,
Cover crops can address a number of 1850UrCe CONCAINS.
* Harvest CO2 and sunlight, providing the carbon exudates to the soid food web.
* Building soil aggresates and pore spaces, whichi imgroves sofl mfiltration.
+ Cover the soil, controlling wind atd water emsion. soil tenperature, and rainfall compaction,
» Cafcls and release of inorganic nufients, improving water quahty.
+ Sality management,
» Poliiator feod aad habitat,
» Weed suppression.
» Wildlife food, Tabitat and space
» Livestock infegration.

+ Adding crop diversity
» Adjusting the cover crop conbinaiicn’s carbon’utros
gen ratio, o either accelerate or slow decompositon,

Frinciple 5 of 5
Livestock Integration
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The photo shows an S-way cover crop combination seeded after spring wheat
Liarvest at the Menoken Farny benefiting nunierous rescurce concerns. The

cover was seeded nmediately after harvest.



