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K. prostrata vs K. Scoporia

Western Rangelands Grazing

Introduction: Forage kochia has good potential for
Depleting because of wildfires and grazing SltUi_itl0f_15
cheatgrass invasion Why is grazing important?
Cheatgrass chokes out native plants and Feed costs contribute 50-70% input costs per

o cow per year (Hathaway, 2003)
IS hlghly flammable Grazing is a way to reduce costs such as tractor

If we leave rangelands as they are, the repair and maintenance, labor, storage
wildfire/cheatgrass cycle will continue Many plants grow better when they are

) : grazed
Forage kochia may be a solution

Characteristics
1. Halfshrub native to Central Eurasia

Describe the characteristics of Kochia 1959 Wesley Keller noticed Kochia prostrata
prostrata, or forage kochia (Harrison, 2004) CHEME e iz 1T UG GErelans In

Moscow.
Describe its usefulness as a range plant 1961 The first accession of kochia arrived

Discuss kochia’s grazing potential Other accessions arrived in 1966, 1969, and
. . 1971.

And describe known research on its T P

nutritive value. ores . ervu;e plante em In test gardens.
‘Immigrant’ is the only accession released for
U.S. rangelands
It was originally used in greenstripping programs
and to choke out cheatgrass (Keller, 1974)

Objectives
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Characteristics Characteristics

2. Member of the Chenopodiaceae family,
which includes other valuable arid
rangeland plants like winterfat and

saltbush.
3. Drought-hardy

o Will grow in 5-27 in./yr precipitation
». Bestin 8-14 in./yr
4. Grows well on clay, loam and sandy soils

Characteristics

5. Widely compatible with many ecological
sites
-Grows well with:

Crested wheatgrass, winterfat, sagebrush,
saltbush, tall wheatgrass, camelthorn,
bulbous bluegrass, etc.

Kochia in Environment Characteristics

6. Cold tolerant and winter hardy
-1600-7300 ft in elevation

7. Competes well against cheatgrass,
halogeton, and other annuals

Bob Adam’s ranch south of Promontory




Cheatgrass

Annual weed prevalent in burned rangeland
Grows in early spring before other plants and
uses up topsoil water

None left for useful perennials
Dies out in June, leaving behind wildfire fuel

For example, in Nevada rangelands without
cheatgrass, there are fires only every 50-110 years,
while in cheatgrass-dominated areas there are fires
every 3-5 years (Kettle, 2004).

Kochia and Cheatgrass

Kochia does not seem to compete with
useful annuals like crested wheatgrass
(Horton, 1996).

Yet it is not an invasive spreader like
Kochia scoporia

Invades millions of acres of croplands per
year

Rarely found on rangelands (Kettle, 2004).

Characteristics

11. Fire-resistant

- Semi-evergreen with stems maintaining up to
40% of moisture through the winter (Koch,
2002).

- Used in programs
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Kochia and Cheatgrass

Forage kochia can establish itself in
cheatgrass stands and, over time,
compete with and choke out cheatgrass.
The first year, kochia germinates in February
before cheatgrass
As an adult plant, it has a deep root system,
penetrating (150-200 cm), using moisture
deeper in the soil (Horton, 1996).

Characteristics

8. Valuable source of carotene and protein
for ruminants

9. Grows to be 1 to 4 feet tall, depending on
the variety

10. Low levels of oxalates, unlike Kochia
scoparia
The USU Poisonous Plant Laboratory found
that kochia contains 4.8 to 6.3% water-soluble

oxalate, which is not at toxic levels (Keller,
1974).

What s a ?
Strip of plants from 50-100 feet wide.
Plants have low flammability
Slows wildfire spread
Why use kochia in
year-round
Does not contain “volatile oils in its leaves,
which reduces flammability”
Grows in small bunches with dirt surfaces
exposed between plants.
(Kettle, 1974)
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Characteristics

12. Increases species richness and
biodiversity
Eliminates cheatgrass

Prevents soil erosion, esp. if planted after a
wildfire

http://www.kochiaseed.com/rangelands.pdf

http://www.kochiaseed.com/rangelands.pdf

Summary: Good Potential as an Inter-
mountain Range Plant because . . .

Ruminants readily eat kochia
shrubs when they are available

Thrives on sandy steppes and plains and in big
sagebrush areas

Is adaptable to cool and hot climates
Can grow in arid areas
Thrives on salty and basic soils

Is compatible with other perennials, and is
especially associated with crested wheatgrass

Is competitive toward annual weeds like
cheatgrass and halogeton

Is palatable to livestock and other animals

Grazing

R.M. Otsyina reported, “Kochia [has] great
potential for improving the nutritive value of
forage during the fall-winter grazing season in
cold desert rangeland” (Otsyina, 1984).

Maintenance conditions (ZoBell, 2004)

Why?

In a study by McKell et al., grazing sheep
consumed the following (1990):

et [veaz |

Reldon Beck noted after kochia plants reached
between 3 and 4 inches tall (8-10 cm), cattle
ate them “with relish” (Beck, 1975).

Not much is known about consumption

Grazing

Recall that rumen microorganisms digest
fiber like cellulose and hemicellulose for
energy

Rumen is “fermentation vat”
Microbes require 7% crude protein to
perform their function (Otsyina, 1984).
&




Grazing
On Intermountain rangelands, grasses are
common feed

During winter, grasses are high in energy
(fiber) but low in protein.

Simultaneously, shrubs like forage kochia
are low in energy and high in protein

Forage Quality

Forage Crested
kochia wheatgrass

(avg. %) (avg. %)

ZoBell et al., 2004

Diet Selectivity

Grazing livestock select diets higher in
nutritional value than the average of the
forage available.

Diet quality declined as season progressed.
Cattle graze selectively and remove most nutritious
material first
Forage weathers through the winter losing nutritional
value
Rangelands may require supplementation as cows
near parturition (ZoBell et al., 2004).
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ZoBell et al., 2004

Preference

O

Forage

Kochia Y

Crested

Wheatgrass STAY

ZoBell et al., 2004

During winter, combining grasses with
shrubs can increase protein levels.

Fistulated Sheep Crude Protein

8.1

Critical

Crested Wheatgrass  Crested Wheatgrass
and Shrubs alone

Gade and Provenza, 1986



Conclusion

Further research is needed to describe the
nutritive values of forage kochia in beef
cattle but it shows potential as a plant on
Western rangelands.

Diet Quality

Table 1. Chemical composition of diets containing the
following ratios of forage kochiaand tall wheatgrass

Forage kochia:tall wheatgrass straw

e - | om |
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Conducted in vivo metabolism trial with
ruminally cannulated beef steers
Fed forage kochia and tall wheatgrass straw
Mimics winter grazing
Measured everything in and everything out

Took feed, refusal, fecal, urine, blood, and
rumen fluid samples

Measured the following for varying levels
of forage kochia and tall wheatgrass

Diet quality, N balance, passage rate;
retention time; digestibility; intake; and energy

N Balance

0:100 50:50
N Intake Q P = 0.010, N Excreted L P < 0.001, N Balance Q P = 0.049
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Rumen NH, N summary

N levels were higher with increasing dietary forage
kochia, causing increased protein for the animal

This stimulates microbial digestion

2 4 8 12
Diet Cubic over time (P < 0.015)

Passage Rate ntion Time

50:50 50:50
forage kochia: tall wheatgrass forage kochia : tall wheatgrass

Linear P < 0.001, Quadratic P = 0.22 Linear P < 0.001, Quadratic P = 0.002

Cell differences NDF Digestibility

Shrub cells have thin, Grass cells have thick,
lignified cell walls and digestible cell walls and
more cell solubles in the less cell solubles in the
interior interior
Microorganisms break Microorganisms can

through thin cell walls slowly digest the cell wall
ickly to release

Greater exten

digestigh, SIoWer r
i 50:50

forage kochia : tall wheatgrass

Shrub Cells Grass Cells Linear P < 0.001, Quadratic P = 0.008




Intake, % BW

50:50
forage kochia : tall wheatgrass

Linear P < 0.001, Quadratic P = 0.979

Digestion Summary

Tall wheatgrass has greater extent of
digestion

Forage kochia has greater rate of
digestion

This is because of grass and shrub
structural changes that occur with maturity

Grasses add cellulose and hemicellulose for
structure, shrubs add lignin for structure

Cell wall differences

Implications

Beef cows wintered on low-quality forage
and forage kochia may have increased
overall nutrition and production

May reduce winter feed costs because
producers can reduce or eliminate protein
supplementation

ZoBell et al., 2003

Energy Intake

forage kochia: tall wheatgrass

Implications

When forage kochia was fed with tall
wheatgrass straw to beef steers, we saw
increased diet quality, amount of N, and
energy available

Forage kochia contains crude protein
levels that meet microbial requirements
and allows microbes to digest fiber in the
wheatgrass straw

Questions?

ZoBell et al., 2003
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Kochia Seed Harvest




