Georgia Forages Conference

Benefits and limitations to replacing commercial N with legumes in cool season
grass-based pastures
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Phelan et al., 2015.
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The Effect of Clover Addition to Grass on Animal
Performance and Productivity

Blaser, et al. 1956. (Virginia).
Treatment ADG Steer days Gain/acre
Ibs/hd/d Steer-days/ac Ibs

The Effect of Clover Addition to Grass on Animal
Performance and Productivity

Blaser, et al. 1956. (Virginia).
Treatment ADG Steer days Gain/acre
Ibs/hd/d Steer-days/ac Ibs
Orchardgrass + 216 Ib N/ac 1.07b
Orchardgrass + Clover 1.19a
Fescue (?E+) + 216 Ib N/ac 0.89c
Fescue (?E+) + Clover 1.01b

Orchardgrass + 216 Ib N/ac
Orchardgrass + Clover

Fescue (?E+) + 216 Ib N/ac
Fescue (?E+) + Clover
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e Burns and Standaert (1985) found 42 experiments -measurlng ADG

in grass+N vs. grass+clover comparisons. 90% reported advantage
for grass+clover (mean = 18% inc.)

Persistence is a KEY Consideration

Table 6. Beef steer performance on tall fescue pastures
planted fall 1998 with Durana white vs Regal ladino clover
in central Georgia, fourth year after establishment, March
28-June 14, 2002. Paddocks were not grazed the first year
due to extreme drought. (Bouton et al., 2003).

* Only 38 studies with production/acre reported.

Average daily Gain per

Pasture gain (Ib/d) acre (lbs)

= Mean inc. in production/acre was 18% inc. Toxic tall fascoe N 060
= But, only 50% of studies showed a real (significant) increase. 27% showed

no difference, and 23% showed a DECREASE! Toic tall fescue + Regal 089
o Persistence an issue in some of the others exhibiting a dec.?
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187
296
136

Toxic tall fescue + Durana 179

Annual Cost Advantage for Grass + Clover
Depends on N Price and Stand Life?

Differences in animal
performance still must be
factored in before assuming
profit or loss!

Clover stand life, years
1 2 3

5
Annualized cost of clover establishment
$24.19 $12.53 $8.65 $6.72 $5.56

1 Low cost conditions scenario. The estimated variable cost of clover establishment
($22.50/acre) was annualized assuming a 7.5% interest rate. Annual variable cost of

maintaining grass + clover was estimated to be $106/acre. A spreadsheet containing
the input costs and rates of fertilization is available at (http://bit.ly/grasscloverN).
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Annual Cost Advantage for Grass + Clover
Depends on N Price and Stand Life!

Differences in animal
performance still must be
factored in before assuming
profit or loss!

Effect of Tall Fescue, Endophyte, and White
Clover on Stocker Production in the Spring

1 2 3 4 5
Annualized cost of clover establishment ADG Gain
168.78 _$87.44 60.37 46.88 38.80

(Ibs/hd/d)  (Ib/acre)

E+ 1.10 126
NE

E+ & WC
NE & WC

1 conditions scenario. The estimated variable cost of clover establishment
($157/acre) was annualized assuming a 7.5% interest rate. Annual variable cost of

maintaining grass + clover was estimated to be $106/acre. A spreadsheet contamlng
the input costs and rates of fertilization is available at (http:.

Jesup Tall Fescue and Durana White Clover. 3-yr trial. Eatonton, GA.

bit.ly/arasscloverN). . - Hill, Andrae, and Bouton (unpublished data)
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“Dilution is the Solution”
= Plant legumes with E+ tall fescue
> "Dilutes” (offsets) consumption of hot fescue

= May only add quality rather than diluting the toxins.
May still consume toxic dose!

The most challenging issues I face on my farm:

Hancock, unpublished data. Legume usage survey of GA Cattlemen, spring 2007.

What Percentage of Your Fields Contain
Forage Legumes?

PASTURES HAYFIELDS
30% or

30% or more

more
18%

P less than
10%
202300} 41%

lessthan

Hancock, unpublished data. Legume usage survey of GA Cattlemen, spring 2007.
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Economics of E+ and NE Fescue With and Without Clover

ADG (Ib)! 11
Gain/acre! 126

Stocking rate (cows/acre)!

1 Based on Hill et al., 2007.

2 Current maintenance costs and rates for inputs listed in UGA enterprise budgets (Russell and
Hancock, 2016), and Extension rec. P, K, & lime rates assuming medium soil test P and K.

3 Assumes feeder calf prices of $148/cwt.

4 Assumes non-pasture related cow costs are $325/hd from UGA enterprise budgets.

How would you finish the following
sentence? The use of legumes in my
pastures and hayfields will:

increase forage quality.

lower nitrogen fertilizer costs.

put more weight on my weanlings.
too severely limit weed control.
not be cost-effective.

reduce my carrying capacity.
cause bloat problems.

Hancock, unpublished data. Legume usage survey of GA Cattlemen, spring 2007.
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Hancock, unpublished data. Legume usage survey of GA Cattlemen, spring 2007.

YRASS

www.georgiaforages.com




Georgia Forages Conference
Benefits and limitations to replacing commercial N with legumes in cool season
grass-based pastures

Bloat: A Potential Problem with
Legumes;in/Pastures

Buﬂdup of trapped gas |n Prevention
the rumen o Don‘t turn them out
0 Foam buildup at the base of hungry
esophagus that prevents «' Provide mixed forages

eructation ¢ Monensin or ionophore

¢ Rumen distends on'left side
S ARimal can suffocate « Poloxalene (Bloat Guard™)

*: Sometimes occurs on small
grains,;too.

Photo credit: Dr. Garry Lacefield, UK

Vasoconstriction Vaso-relaxation

Phyto-estrogens in legumes

RTINS EWCI SR g |l Table 4 Concentation of phyto-cestrogens (mg/kg DM) i pasture
mimic estrogen matures in refation to dictary Sreatments

Phyto-owstogen  White clover Red clover Lucerme Chicory Pvalue

and Cheysin 35 45" 25" 645" 029
Navingenin s 1755° 870" 725° 00097
= Red clover has highest concentration Biochanin A 1700 8887 115" 35 00009
= Alfalfa if overly mature or stressed by Formanonetin «s' 140> 156 60 00001
disease Glyditein 85" uy 60" 375" 00047
Total concentration 466" 21399 263" 2375" 00002
« In extreme cases, can lead to
N . N DM « dey mattec
infertility, lack of ovulation, and Samples were obained from May and Juse.

Poskes for the effect of Gt e shown. The supenscript symbols a, b
anestrus. desicrate sgpificant cifference (£< 0.05) between detary Tearaents

¢ Can also show up in milk/dairy Andersen et al., 2009.
products at levels 2-10 times
typical conc.

The alkaloids made by the fungal
endophyte in toxic tall fescue are
vasoconstrictors

The isoflavone metabolites are
vaso-relaxants

Aiken and Flythe, Frontiers in Chemistry 2014 Slide credit: M. Flythe, USDA-ARS, Lexington, KY
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Conc. of Phyto-estrogens in Red Clover

Phyto-estrogens in Red Clover May
Offset Toxic Ergot Alkaloid Effects

Formononetin Biochanin A
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Stage of Maturity Stage of Maturity Pasture Only  + Dried Distillers + DDG +
Grains Biochanin A
Sivesind and Seguin, 2005. J. Agric. Food Chem. 53:6397-6402. Harlow et al., 2017. Crop Sci. 57:1-9.
:ii:;‘;::: Ii?:i:mer Start fescue alkaloids, Continue fescue
Start fescue alkaloids Isoflavones aggﬂ 5;::? gﬁf{*ﬁ;ﬁ:&f‘es
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Aiken, Flythe, Kagan, Ji and Bush, Frontiers in Veterinary Science, 2016

Slide credit: M. Flythe, USDA-ARS, Lexington, KY

Dy ca weatiment

Aiken, Flythe, Kagan, Ji and Bush, Frontiers in Veterinary Science, 2016

Slide credit: M. Flythe, USDA-ARS, Lexington, KY

Summary

¢ Integrating clover in cool season grass-based pastures:
= Very likely to increase individual animal production
= Usually will increase animal production per acre
= Your results may vary
> Persistence (variety. selection and' weed management) and establishment

costs have large influencejon profitability:
> Poorer soils, frequent/droughts;;and stressful.conditions'dec.production
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Prove Your Hay is the Best.
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