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What is forage quality?

High-quality forage

“Forage that contains large
concentrations of digestible energy and
is capable of being consumed in large
amounts”

Hancock et al., 2014



What is forage quality?

- Forage nutritive value

* Forage digestibility

* Forage chemical composition

* Nature of digested products/
efficiency of nutrient utilization

Forage Quality

- Voluntary feed intake




Proportion Consumption

v

Forage production per Acre | —

consumed per acre
(Quantity aspect)
‘ Chemical composition
| Forage
l Digestibility > " G -
nutritive value ,
Unit of measure

Nature of digested animals per acre

products - Forage ] Animal
) " | Quality product
per acre

Accessibility Unit of measure

ol Gain per animal |

intake

Acceptability b /

Retention time

Output per
animal
(Quality aspect)

Age, size, and sex of animal

Genetic potential

Animal .
o — . >
. potential
Previous treatment
Environmental effects
- Adapted from
Feed supplements i g Mott and Moore, 1985




Factors affecting forage nutritive value




Forage species

Summer annuals (Pearl Millet, Sudangrass): 1 to 1.5 Ib/d
Bahiagrass: 0.5 to 1 Ib/d

Bermudagrass: 1 to 1.5 Ib/d

Cool-season grasses: 1.5 to 2 |b/d
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Forage species

SMALL GRAIN

ANNUAL RYEGRASS

FESCUL/ ORCHARDGRASS

BAHIAGRASS

BERMUDAGRASS

PEARL MILLEY

SORGHUM

ALFALFA

OTHER LEGUME

PEANUT VINIS

PERENNIAL PEANUT

MIXED GRASS/ LEGUME
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Livestock requirement and RFQ

* Dairy, 15t 120 days
* Dairy calf

* Dairy, last 200 days
* Heifer, 3-12 mo.
« Stocker cattle

* Nursing mare
* Hard-working horse

* Heifer, 12-18 mo.
* Lactating beef cow
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* Brood mare
* Working horse

Hancock et al. (2014)

* Heifer, 18-24 mo.
* Dry cow
* |dle horse
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Digestible dry matter (DDM) and crude
protein (CP) of Coastal bermudagrass
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Animal performance and forage quality of
Coastal bermudagrass hay with different maturity

Source: Circular 557, University of Florida Cooperative Extension Service. Wright et al.




Forage quality and cost of supplementation
using bermudagrass hay

SO
$0.23-0.48

$0.53-0.75//

Source: Circular 557, University of Florida Cooperative Extension Service. Wright et al.



Environment and

* Soil fertility
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N fertilization and crude protein in
bermudagrass hay

Source: Circular 938, University of Florida Cooperative Extension Service. Overman et al.



Development stage and
chemical composition

Typical chemical composition of warm-season grasses

NDF is the major

component

ENDF MBCrude Protein BFat B Ash @O Water Soluble CHO




NDF composition and digestibility varies
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NDF composition and digestibility of
bermudagrass varieties at 3 weeks of regrowth

Coastal 66.9
Tifton 85 68.6

Adapted from Mandebvu et al. (1999). J. Ani. Sci. 77:1572-1586



C3 (soybean)

mesophyll cells

bundle sheath cells




(a) Mesophyll

(b)Sclerenchymo
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Fig. 1. Cross section of digestion by a bacterium (stippled) of (a) a
mesophyll cell primary wall from the outer surface, compared with
(b) a sclerenchyma cell secondary wall from the inner lumen surface
(primary wall-middle lamella contiguous with the adjoining cell
depicted as a thick line), showing progressive digestion fronts during
8 to 48 h based on the same digestion rate of 0.15 pm 8 h~! as for

the mesophyll cell (see text). Cells and bacteria (1 by 0.5 pm) drawn
to scale.

Mesophyll cells are
easily digested and
they are present in
greater proportion in
legumes and cool-
season grasses (C3)

Sclerenchyma and
bundle sheath cells are
slowly digested and
they are present in
greater proportion in
warm-season grasses

Wilson and Mertens (1995)




Proteins are mostly present in thick-
walled cells in warm-season grasses

Wilson (1993)

Fig. 1-3. Electron micrograph of a vascular bundle of a tropical grass (Panicum antidotale
Retz.-NADP-ME type of C, grass) digested for 24 h in rumen fluid showing some paren-
chyma bundle sheath cells with no digestion of contents ({) and other cells with only the thin

suberized lamella (SL) remaining. Note absence of mestome sheath in this C; photosynthet-
ic type.




How about digestibility?
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Typical range of di%estibility
among different tforages
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Particle size and passage rate plays a
role in digestibility

NELE DM Digestibility
g DM/kg%7>.day (%)
Chopped 44.1+2.0 51.7+£0.6
Pelleted 584 +1.9 45.3+1.0
Difference +14.3** -6.4**

UF [FLORIDA Adapted from Minson (1967)




Factors affecting voluntary feed intake

UF [FLORIDA
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Environmental’Fe
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Intake and nutritive value
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" Fig. 5. Relation between intake and digestibility for six varieties
of Panicum (Data from Minson 1971). from MINSON, 1982




Intake and Herbage Allowance
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Fig. 3.2. The effect of forage allowance on intake by calves (0), beef (A), and dairy (0J)
cows. Data from Ernst et al. (1980).

Minson, 1990



Intake and Herbage Allowance
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Convergence at 3.31
kg forage mass per kg
live weight

o
"~
S

@

o
2
@©
T

Q

o

(v}

—

O

>
<

0 O 9 ©
N B O O

0 2 4 6 8 10 12
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Fig. 2. Relationship of average daily gain and forage allowance (kg
of forage per kg of animal live weight) for continuously stocked
pearl millet [ Pennisetum glaucum (L.) R. Br.| pastures. Adapted
from McCartor and Rouquette (1977).




Grazing management makes a

difference

Undergrazing
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Nutritive value and herbage mass
combined set the limits
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Quality of conserved forages

* Methods of conserving forages do not improve forage
quality

* There are losses in quantity and quality

* Losses occur at the field and during storage




Losses

Hay, no cover/on ground 7-15% 20-40% 5-25% 30-60%

Hay, under roof 7-15% 2-10% 5-15% 15-35%

Baleage 3-10% 3-10% 4-10% 10-25%

Source: Hancock, 2010



Hay, no cover/on ground
50% losses

Hay, under roof
25% losses

Baleage
15% losses

Losses

Source: Hancock, 2010



First things first...
Testing is essential to know what you are feeding




() Gooriikive Exrensiox

Feed and Forage Analysis Report

3) CP values can be
)| of the livestock class
and similarly priced
forages of the same
species.

1) RFQ can help com-
P‘l‘mm
types and to ranges
cific livestock class.

2) TDN and other ener-
gy values can be com-
pared to the needs of
the livestock class and
similarly priced forages
of the same species.

||

levels can be com-
pared to the needs of
the livestock class and
similarly priced forages
of the same species.

5) Ensure that nitrates
are in a range that

is acceptable to the
livestock class being

similarly priced forages
of the same species.
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Baleage is an option when weather
conditions do not allow the forage to
dry and make hay



Hay

If drying conditions are adequate, hay is usually
cheaper

Investing in a hay barn will pay back the S spent
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Poor quality hay lead to poor results

DM, %

OM, %DM

CP, %DM

NDF, %DM

ADF, %DM

Hay DM intake, %BW
Initial weight, lbs

Average Daily Gain, lbs m

Adapted from Kostenbauder et al. (2007)




If you are investing your money,
do it the right way...

*Choose the right species
*Manage it right

*If conserving as hay or baleage, minimize your
losses using proper management practices

*Increasing efficiency of production will improve
profits



Concluding remarks

*Forage quality affects animal performance

*In a scenario of declining market, increasing ranch
profitability requires greater production efficiency

*Losses in conserved forages might lead to very
expensive products at the end

*Management strategies might be implemented to
improve forage quality, animal performance, and
ultimately, ranch profits
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