Ruminal acidosis
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1. Bargai, U., |. Schamia, A. Lublin and E. Bogin. 1992. Winter outbreaks of laminitis in

dairy calves: etiology and laboratory, radiological and pathological findings. Vet. Rec.
131:411.
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Figure 2. Fermentation pattern and rumen environment characteristics in relation to rumen pH. The feed ration

contained a considerable amount of fodder beets causing a relatively hiegh concentration of butyric acid (modified
after Kaufmann & Rohr)
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Table 2. Deviations® between different regions (upper, middle, and lower) in 9 haylage and 11 corn silage

bunker =ilos.

oSl pH B> 5 g0 o956
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O 50 Gk

Total
DM CP ADF NDF NE Lactic Acetic VFEA
|
Corn silage bunkers
sSmallest deviation, % 1.3 2.5 2.3 0.5 14 3.8 11.2 0.1
Larpest deviation, % 50.0 205 183 18.6 5.6 48.7 131 41.3
Average deviation, % 123 110 8.4 8.6 3.1 25.6 53.7 20.5
Median deviation, % 83 100 8.6 8.4 2.8 26.0 29.9 214 /
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(Enemark et al., 2004)

The Veterinary Journal 176 (2008) 32-43. science direct

(10)1 7.09 6.02 1.07
(9)2 6.64 5.92 0.68
(10)3 6.56 6.25 0.33
(9)4 6.36 5.64 0.72
(10)5 7.05 6.06 1.04
(10)6 6.57 5.88 0.69
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Milk fat test

* Milk fat depression
e Weight gain
e Excessive grain intake (>2.5% of BW) and/or fat
e Fat test < 3.0%
e Protein % higher than fat
e Primary cause due to abnormal rumen function

* Low milk fat test
e Thin cows
e Low DMI
e Fat test 2.5 10 3.2%
e Protein to fat ratio near normal (0.88; f:p 1.14)
e Low peak milk yield
e Generally cows < 120 DIM
e Shortage of energy or ration imbalance

e Herds with normal milk fat test can have ruminal
acidosis




?Milk protein: nutritional acidosis
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Gentile et al 1986
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Table 1

Lo oSS! 29 g O Juud 9 35 D o

Effect of the source of concentrate and processing method on in situ starch
degradability in the rumen from selected concentrate sources.
{adapted from Firkins et al., 2001 and Offner et al., 2003).

Feedstufis Processing Starch content Degradation® ERDP
method (% of DM)
a (%) c(%/h)
Maize grain Untreated 703 23.6 5.9 59.7
Ground 33.8 5.5 67.9
Cracked 20.0 5.7 58.4
Steam-rolled 4.1 2.7 33.8
Steam-flaked 127 216 80.3
Pelleted 38.7 59 68.5
Formol treated 296 3.8 56.9
High moisture - = 86.8
Barley grain Untreated 57.8 515 913
Ground 46.0 859
Cracked 1.0 503
[Steam-rolled] 295 70.6
Formol treated 39.7 84.4
Wheat grain Untreated B7.6 B0.4 939
By-products - 782 93.7
Leguminous Soybean meal 320 113 76.9
Ground peas 44,6 49.4 87.8
By-products Corn gluten feed 17.1 562 24.9
Brewers grains 5.4 770 89.5
* @ = fraction of starch disappearing immediately, ¢ = fractional

degradation rate of potentially degradable starch.
b ERD = starch effective degradability (%): ERD=a +b c/(c kp): where b,

slowly disappearing starch fraction (%), and k;, fractional passage rate (4%/h).
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Feed Availability

Feed pushed up >4X/d
Feed pushed up <3X/d

hour




-oat> wheat>barley> corn>milo
sugars -grinding, ensiling, steam
‘how fast and how much

Starches and pectin
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Fig. 1. Grains categorized by rate of breakdown in the
mumen.
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Figure 1. Sequence of events associated with the induction
of acute ruminal lactic acidosis (32).
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Occurrence of rumen acidosis
postpartum
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Processing and amount fed

e If cornis ground more finely, can less be fed
in the total ration? YES

e If the corn is more digestible less grain will supply
the same amount of starch for the cow to use

e It is necessary to adjust the amount of grain in
the diet when switching from coarsely rolled or
cracked corn to finely processed corn to prevent
acidosis, of f- fed problems, milk fat-protein
inversions, and laminitis.

e Finely processed or steam flaked corn will have 10
to 15 7% more net energy for lactation (NEI) than
coarsely rolled or cracked corn.




4 Effect of corn processing on milk production

Lykos, Varga and Casper, 1997

DMI, kg/d 26 26.3
Milk, kg/d* 425 456
Fat, % 3.5 3.4
CP, %> 2.83 2.89
F:P ratio 1.24 1.18
Urea N, mg7%* 16.2 13.7
Bacterial N g/d* 387 420
NDF dig, % 58 57
Dann and Varga, 1999
DMI, kg/d 21 205
Milk, kg/d* 43 45
Fat, %* 3.5 3.3
CP, % 2.9 2.85
F:P ratio 1.21 1.16
Urea N, mg7% * 17 15
\ NDF dig, %* 43 35




7 digested

Rate of ruminal starch A
digestion of corn

fine ground corn

cracked corn

hours after feeding /
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Gabriella Varga
Ruminal availability (%) of protein

and starch

Chick Fine @ Steam

Cracked
racte cracked ground flaked

Protein 37 45 B3 29

Starch 45 B3 65 75




4 N
Factors affecting availability of

starch in the rumen

 Ability to measure particle size distribution
* Density of corn, ie test weight

* Level of DMI
» Type and level of forage




Particle size distribution of corn

Callison et, 2001 Lykos and Varga, 1995

Mean particle size, mm

Fine ground 1.2 0.69
Medium ground 2.6 2.58
Coarse ground 4.8 4.31

Mean particle size < Imm needed to maximize total
tract digestibility of corn




Grain particle sizes
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Number 8
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Pan

Cracked corn
Ground corn

Pig feed

Powder




When Is Signs Too
Fine Too Coarse:

Fine and
Coarse Too High intake
Coarse Poor performance

When See seed or starch
Processing in manure

Grain?

Signs Too Fine:

Acidosis
Sorting of grain

Depressed DM intake
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What is the correct grain particle size to feed?

» Type of forage fed:
 As corn silage increases in the ration, silage
moisture increases, or as particle length
decreases, the particle size of corn should
increase.
* Forage particle length:
e 8 t0 10 % of TMR particles on top box of PSU
separator (>3/4")
* Amount of NFC:
o If NFC> 38% of diet DM, particle size of corn
needs to be increased

* Method of feeding the grain:

e Conventional vs TMR




Hybrids of corns differing in the

texture of the endosperm

\

Dent Flint
Starch, % 68 67.1
CP, % 10.7 12
Density, g/cm3 1.29 1.36
Surface area, m?/g 0.13 0.07
Ruminal starch dig, % 61.9 46.2

The floury endosperm has a thinner protein matrix than the horny
portion and therefore a lower CP content in the floury than in the
horny portion. Greater concentration of floury endosperm with soluble
proteins are more readily digested, others have vitreous endosperm
with insoluble proteins and are more resistant to digestion. High
moisture fermentation results in proteolysis and an increase in the

Philippeau et al, 1999

solubility of endosperm proteins, increasing rate of starch digestion ~/
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(Acute Acidosis) sb> jguuw!

A Lactate producing
bacteria (S. bovis)

Detoxifying action of

lactate-utilizing
= Bactertad 3 pH A Lactate vacteria (:.ekdenii,
growth rates S.ruminantium)
¥ Growth rate of
pH o 6 several bacterial
) species
VFA
3 pH
Subacute yrnrvmatic
A rapiay 2 P(-) acidoSis  actwities
carbohydrates Acute
acidosis ——
¥ S, Bovis ction of
A D-lactate producers pl'l <5.5 mb:mﬂ“”
(Lactobacillus sp.)

/




& Al g &Y gatro g dimilisd oS wodk 3l 5L sl 4ioF

Butyrivibrio Bmynw.‘ul'm

] Liactobacillues
Liactobacillus
Meoasphaera Prevorella
i Ruminobacier

Miisuokella ;
Prevaiella \ Streprococeus
Ruminobacter ﬁm}’]ﬂ'd extrins Swuecinimonas

Succinivibrio

Selenomonas
Strepltococeus Y
Succinimonas Maltose
Saccinivibrio Bifidobacterium
k4
Heterofermentative Glucose

Lactobacilli Acetate

Ethanol or
Acetate

L
Pyruvate

Strepiococcus bovis Lactate

Homofermentative
Lactobacilli
Selenomaonas
riminaniinm ssp.
FrmiRaRIim

D{-) Lactate

L{+) Lactate VIFA

Anaerohileio lipalytica
Fusabacterium
necrophorum
Megasphaera elsdenii
Propionibaeterivm acnes
S. ruminantium ssp.
factilytica

Veillonefla parvala

M. elsdenii
Selenomenas ruminantinm ssp.
lactilyrica
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Table 1. Comparison of acute and subacute acidosis in beef cattle!

Acidosis
[tem Acute® Subacute®
Clinical signs Present Absent
Mortality Yes No
Ruminal changes
Fermentation products
Ruminal pH <b5.0 5.0 to 5.5
- Latal arganin agids........... L= T loereased. . ininn,
= Lactic acid High (50 to 120 mM) Normal (0 to 5 mM):
0] (UL EETLCL O PP ERTIECLLURIRE Hé?ﬁ:'r.r' S oL OO AECEEEEEE “Tioh T180" 5 35K i)
L o) 2=
: Gram-negative bacteria Decreased No change :
»Gram-positive bacteria A e iAkERganmns s anssnnsnnnn e e
Strepmmccus ULS ncrease hﬂﬁaﬂy No c:hﬂnge
Lactobacillus spp. Increased Increased
JLacue acid-producers............. T Increased,
=Lactic acid-utilizers ecrease Increased:
P paskiay A CELCT CECC e T TT PPrRELECECECRELELECEERERE AP T decreased
Microbial “toxic” products
Ethanol Increased ND*
Amines Increased ND
Endotoxins Increased Increased
Blood changes
pH Decreased (<7.350) Normal to slightly decreased
Lactic acid Increased, particularly ni—) Normal
Bicarbonate Marked reduction (<20 mEg/L) Normal to transient reduction

Base status
Packed cell volume
Endotoxins

Base deficit

Increased (>40%)
Yes

Base excess
Normal (30 to 35%)
Yes
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Hutjens , 1991

The Veterinary Journal 176 (2008) 32-43
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% Cows Tested with RpH<5.5
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Risk of SARA Increased Marginal Low
NDF? 25 (28 — 32) 35
Forage NDF 16 Wy=75 27
peNDF? 18 2] =23 25
Ruminal pH* <5.6 5833 > 6.4

NFC? 45 30
NSCO 35 32 _ 28 25

Forage considerations

longer — Forage particle size — shorter
slower — Rate of fiber digestion — faster
Concentrate considerations
slower +—  Ruminal starch digestiblity — — faster
more — High fiber byproducts’ — less
more — Buffers — less
(Management and environmental considerations |
minimal «—  Heat stress, stall and bunk — severe
over-crowding
excellent — stall comfort — poor
TMR fed «— feeding system — grain fed
infrequently
consistently accurate +— forage DM — variable accuracy
entire height or L silage obtained for —

regions within /
face of silo a load of feed the silo
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Summary Points

1. Subacute ruminal acidosis is a common problem in
intensively managed dairy herds

2. Clinical signs may include reduced DMI, diarrheaq,
lameness, low milk fat test, rumen stasis, etc.

3. Two groups of cows at special risk are fresh cows
and high intake cows.

4. Many factors can be evaluated to track the
problem: source of and particle size of grain, milk
fat%, fat to protein ratio, particle size of TMR,
what cows are eating, assessment of manure
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