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Biomass Footprint...

...for a forecast 377 mm dt of switchgrass
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Overlaid on “Grass-farming” Region

Farm receipts $633,303,000 (2007)

With dairy and horse, forage-based receipts 32% of
total

49.1% of all Tennessee farms have beef cattle (7X >
than next category, grains)

Forages: 3.7 million ac pasture and 1.8 million ac
hay (64% of non-wooded farm acres)
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Overlaid on "Grass-farming” Region
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Need for Improved Summer Forage...
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Need for Improved Summer Forage...

» Drought tolerance (2007, 2008, 2012, ????)
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Need for Improved Summer Forage...

» Drought tolerance (2007, 2008, 2012, ????)

> Improved summer forage quantity and quality
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» Drought tolerance (2007, 2008, 2012, ????)
> Improved summer forage quantity and quality

> Minimize fescue toxicosis (esp. pregnancy impacts)
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Need for Improved Summer Forage...

» Drought tolerance (2007, 2008, 2012, ????)
> Improved summer forage quantity and quality
> Minimize fescue toxicosis (esp. pregnancy inipacts)

> Offset potential biémaSS production impacts
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Exceptional Drought Tolerance

Dry Matter Yield (T/ac)

2007 2008 2009

Data courtesy Dr. Don Tyler, UTIA; collected at Milan REC
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=l

Dry Matter Yield (T/ac)

b
: i
8

Data courtesy Dr. Don Tyler, UTIA; collected at Milan REC




Exceptional Drought Tolerance

=l

Dry Matter Yield (T/ac)

b
: i
8

Data courtesy Dr. Don Tyler, UTIA; collected at Milan REC




Exceptional Drought Tolerance

=l

Dry Matter Yield (T/ac)

b
: i
8

Data courtesy Dr. Don Tyler, UTIA; collected at Milan REC




Exceptional Drought Tolerance
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Average Daily Gain (Ib)

Weaned, market steers (600 b starting weight)

Forage

Switchgrass
Big blue/Indian

E. gamagrass
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Grazing 2010

Early season
Full season
Early season
Full season

Early season

Full season

2011

2012

Early season (30 days); Full season (71 — 115 days)

Avg.
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Animal Unit Days per Acre

Weaned, market steers (600 b starting weight)

Forage Grazing 2010 | 2011 | 2012 | Avg.

Switchgrass Early season
Full season
Big blue/Indian Early season

Full season
E.gamagrass  Early season
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Beef Production per Acre (Ib)

Weaned, market steers (600 b starting weight)

Forage

Grazing 2010 | 2011 | 2012 | Avg.

Switchgrass Early season

Full season

Big blue/Indian Early season

Full season
E. gamagrass Early season
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Bred Heifer Performance

Total
Forage ADG gain/ac

BB/IG 1.78 203
SG 1.45 180
EG 1.32 287

Middle Tennessee REC, 2010 -2011; 1,050# Holstein heifers
East Tennessee REC, 2012; 967# Angus heifers
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Cost of Gain for Summer Grazing
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Cost of Gain on Three Summer Forages

—NWSG ~-—Bermudagrass — Sudex

'“HHHHR i 0.54
$0.31/p #+—m8M8M —

200 300 400 500 00
Summer Gain (lb per acre)
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Cost of Gain for Summer Grazing

- Cost on a per head (800# steer) basis:
- @ $0.31/Ib, 800 x 0.31 = $248
- @ $0.54/Ib, 800 x 0.54 = $432
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Cost of Gain for Summer Grazing

- Cost on a per head (800# steer) basis:
- @ $0.31/Ib, 800 x 0.31 = $248
- @ $0.54/Ib, 800 x 0.54 = $432
- $432 - $248 = $184/head saved

- Cost on an enterprise basis
- With the same number of steers can produce ($1040-
248)/($1040-432) x 100 = 30.3% more profit
- Or can produce the same profit off of ($1040 —
$432)/($1040 — $248) x 100 = 76.8% as many steers




Cost of Hay Production

Production Costs for Four Common Mid-South Hay Crops

——NWSG ~——Bermudagrass ——Sudex -~ TallFescue
5170
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Outline

Grazing NWSG
Haying NWSG

Some Other Key Issues “

Summary
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Stocking Timing & Rates

Initiate grazing @ 15” avg canopy ht (Apr 20 - May 15)
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Stocking Timing & Rates

Initiate grazing @ 15” avg canopy ht (Apr 20 - May 15)

SG/EG: 1,600 — 2,600 Ib/ac

3 — 4 steers (6 cwt) or
1 — 2 cow-calf pairs
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Stocking Timing & Rates

Initiate grazing @ 15” avg canopy ht (Apr 20 - May 15)

SG/EG: 1,600 — 2,600 Ib/ac

3 — 4 steers (6 cwt) or
1 — 2 cow-calf pairs

BB/IG: 1,200 — 1,800 Ib/ac

2 — 3 steers (6 cwt) or
1 — 1.5 cow-calf pairs
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Proper Grazing Management

Its all about maintaining a vigorous canopy!!
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Proper Grazing Management

Its all about maintaining a vigorous canopy!!
NWSG are TALL-growing species
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Its all about maintaining a vigorous canopy!!
NWSG are TALL-growing species

Two key challenges:

abundant May/June growth

late summer - growth slows a great deal
Season-long stocking possible, but MUST
maintain proper canopy height
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Its all about maintaining a vigorous canopy!!
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Proper Grazing Management

Its all about maintaining a vigorous canopy!!
NWSG are TALL-growing species

Two key challenges:

abundant May/June growth

late summer - growth slows a great deal
Season-long stocking possible, but MUST
maintain proper canopy height

High stocking (1,800/2,600 lIb/ac+) until mid-June

Reduced stocking (1,200/1,600 Ib/ac) late June on
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Canopy Management
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Canopy management made easy:




Proper Grazing 1l

Canopy management made easy:
rotational grazing
~24 - 28 inches starting height, reduce to 15”
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Proper Grazing 1l

Canopy management made easy:
rotational grazing
~24 - 28 inches starting height, reduce to 15”
maximize production AND protect stand vigor
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Proper Grazing 1l

Canopy management made easy:
rotational grazing
~24 - 28 inches starting height, reduce to 15”
maximize production AND protect stand vigor
with continuous, rest after Sept 1 annually
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roper Grazing 1

» Canopy management made easy:

Phasr o
|'I:\'?|'II:"I:?%£.A’}:., .»'I.I e \I'
n'%'?ﬁ' i O
II R =
L Ce

X nter For Native \‘:

\ GR)\SSLANDS‘;}E

\\.\Ianlalgt']m'llg/
e




il
( i

Center For Native b
GRASSLANDS/

Management,

o

-

g
B -




Outline

Haying NWSG

Some Other Key Issues “

Summary
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Crude Protein Analysis
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Acid Detergent Fiber
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Early Harvest Forage Yield
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B SG+BB+IG 5.5
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Hay Harvest

Harvest early — by June 1, if possible
Lower yields (~3 vs. 5 t/ac or ~2 vs. 3 t/ac)
Better quality
Higher biomass yield
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Hay Harvest

Harvest early — by June 1, if possible
Lower yields (~3 vs. 5 t/ac or ~2 vs. 3 t/ac)
Better quality
Higher biomass yield

Cut as high as possible (8”) — use ‘boot’ on mower
Less stress on stand
Faster regrowth
Greater subsequent yields
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Hay Harvest 1l

Second hay harvest
Take by Aug 20 - or forego
Do not take every year (rest once every 2 or 3 years)
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Hay Harvest 1l

Second hay harvest
Take by Aug 20 - or forego
Do not take every year (rest once every 2 or 3 years)

With integrated hay-biomass approach
Later hay harvest = less biomass yield (5 vs. 3 t/ac)
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Hay Harvest 1l

Second hay harvest
Take by Aug 20 - or forego
Do not take every year (rest once every 2 or 3 years)

With integrated hay-biomass approach
Later hay harvest = less biomass yield (5 vs. 3 t/ac)
Each ton early hay removed reduces biomass 0.46 tons
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Hay Harvest 1l

Second hay harvest
Take by Aug 20 - or forego
Do not take every year (rest once every 2 or 3 years)

With integrated hay-biomass approach
Later hay harvest = less biomass yield (5 vs. 3 t/ac)
Each ton early hay removed reduces biomass 0.46 tons
Each ton late hay removed reduces biomass 0.62 tons

s

) ]

af
:A!/;,x---e_. -
hiﬁ*’k\v bRy
e - For N

Y Center For Native ‘:
\\\.\\Iilllil;{t'][]'.'I]_[,/



Hay Harvest 1l

Second hay harvest
Take by Aug 20 - or forego
Do not take every year (rest once every 2 or 3 years)

With integrated hay-biomass approach
Later hay harvest = less biomass yield (5 vs. 3 t/ac)
Each ton early hay removed reduces biomass 0.46 tons
Each ton late hay removed reduces biomass 0.62 tons
Or ~1.5 from early and 3.5 ton loss from late haying
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=
— Switchgrass Harvest Research
s
Yield
ETREC — Biomass Harvests (Tons DM/Acre)
November cut / 60 Ib @ green up 8.7A
6.88AB
May & Nov / 30 Ib @ green up & 60 Ib after harvest
6.08BC
May & Nov / 60 Ib @ green up & 60 |b after harvest
5.96BC
June & Nov /60 Ib @ green up & 60 Ib after harvest
5.67BC
June & Nov / 30 Ib @ green up & 60 Ib after harvest
May & Nov / 60 Ib @ green up 5.54C
5.41BC
June & Nov / 60 Ib @ green up & 30 Ib after harvest
5.25C
May & Nov / 60 Ib @ green up & 30 Ib after harvest
4.84BC
June & Nov /60 Ib @ green up
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g —_— \7777\7\77777////
- Switchgrass Interseeding
Switchgrass Yield

CAG Harvest (tons DM/ac)
None 5.6%
Early (Apr 12) 4.7*
Mid (Apr 29) 4.4*
Late (May 16) 4.2*

P >F = 0.63
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ildlife Habitat

Structure
Early season for all species adequate cover for nesting
Full season for all species adequate cover for brooding
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ildlife Habitat

Structure
Early season for all species adequate cover for nesting
Full season for all species adequate cover for brooding
Early season becomes to thick for good brood cover
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ildlife Habitat

Structure
Early season for all species adequate cover for nesting
Full season for all species adequate cover for brooding
Early season becomes to thick for good brood cover

Composition
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ildlife Habitat

Structure
Early season for all species adequate cover for nesting
Full season for all species adequate cover for brooding
Early season becomes to thick for good brood cover

Composition
Minimal forb cover
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ildlife Habitat

Structure
Early season for all species adequate cover for nesting
Full season for all species adequate cover for brooding
Early season becomes to thick for good brood cover

Composition
Minimal forb cover
Minimal bare ground
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ildlife Habitat

Structure
Early season for all species adequate cover for nesting
Full season for all species adequate cover for brooding
Early season becomes to thick for good brood cover

Composition
Minimal forb cover
Minimal bare ground
Non-NWSG veg mostly non-native grasses

Y Center For Native ‘:
\\G RASSLAN DS/.!"
\\\.\\Iilllil;{t'][]'.'I]_[,/




ildlife Habitat

Structure
Early season for all species adequate cover for nesting
Full season for all species adequate cover for brooding
Early season becomes to thick for good brood cover

Composition
Minimal forb cover

Minimal bare ground
Non-NWSG veg mostly non-native grasses

Invertebrates
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ildlife Habitat

Structure
Early season for all species adequate cover for nesting
Full season for all species adequate cover for brooding
Early season becomes to thick for good brood cover

Composition
Minimal forb cover
Minimal bare ground
Non-NWSG veg mostly non-native grasses
Invertebrates
Ample invert mass across all treatments
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Summary

With millions of acres of switchgrass (potentially)

Abundant, high quality, drought-tolerant, summer
forage
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Summary
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Summary

With millions of acres of switchgrass (potentially)

Abundant, high quality, drought-tolerant, summer
forage

Displaced forage production

Integration gives producers the opportunity to:
Exploit alternative markets (hay, beef, biomass)

Continue to produce switchgrass during extended
market downturns for biomass
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Summary

With millions of acres of switchgrass (potentially)

Abundant, high quality, drought-tolerant, summer
forage

Displaced forage production

Integration gives producers the opportunity to:
Exploit alternative markets (hay, beef, biomass)

Continue to produce switchgrass during extended
market downturns for biomass

Remain productive during severe droughts
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Summary

With millions of acres of switchgrass (potentially)

Abundant, high quality, drought-tolerant, summer
forage

Displaced forage production

Integration gives producers the opportunity to:
Exploit alternative markets (hay, beef, biomass)

Continue to produce switchgrass during extended
market downturns for biomass

Remain productive during severe droughts
Maintain profitability
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Summary

Forage production with NWSG requires:
Careful attention to canopy management
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Summary

Forage production with NWSG requires:
Careful attention to canopy management
Grazing canopy (>12-15”), hay harvest (>8”)
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Summary

Forage production with NWSG requires:
Careful attention to canopy management
Grazing canopy (>12-15”), hay harvest (>8”)

Integrated forage-biomass production is feasible
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Summary

Forage production with NWSG requires:
Careful attention to canopy management
Grazing canopy (>12-15”), hay harvest (>8”)

Integrated forage-biomass production is feasible
Lost biomass yield (up to 3.5 t/ac)
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Summary

Forage production with NWSG requires:
Careful attention to canopy management
Grazing canopy (>12-15”), hay harvest (>8”)

Integrated forage-biomass production is feasible
Lost biomass yield (up to 3.5 t/ac)
Compensatory switchgrass growth (~50% of loss)
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Summary

Forage production with NWSG requires:
Careful attention to canopy management
Grazing canopy (>12-15”), hay harvest (>8”)

Integrated forage-biomass production is feasible
Lost biomass yield (up to 3.5 t/ac)
Compensatory switchgrass growth (~50% of loss)
Does not appear to require additional fertilizer
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Resources

Technical bulletin series:
NWSG for forage production (SP731-A)
Establishing NWSG for livestock forage (SP731-B)
Grazing NWSG (SP731-C)
Producing hay from NWSG (SP731-D)
Economic implications of growing NWSG for forage
(SP731-E)
Competition control in NWSG (SP731-F)
Intercropping legumes with NWSG (SP731-G)
All available at:
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https://utextension.tennessee.edu/publications

Resources

Technical bulletin series:
NWSG for forage production (SP731-A)
Establishing NWSG for livestock forage (SP731-B)
Grazing NWSG (SP731-C)
Producing hay from NWSG (SP731-D)
Economic implications of growing NWSG for forage (SP731-E)
Competition control in NWSG (SP731-F)
Intercropping legumes with NWSG (SP731-G)
All available at:

On-line forage economic decision-support tool
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Resources

Technical bulletin series:
NWSG for forage production (SP731-A)
Establishing NWSG for livestock forage (SP731-B)
Grazing NWSG (SP731-C)
Producing hay from NWSG (SP731-D)
Economic implications of growing NWSG for forage (SP731-E)
Competition control in NWSG (SP731-F)
Intercropping legumes with NWSG (SP731-G)
All available at:

On-line forage economic decision-support tool
Available at:
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