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on meeting the energy requirements for high levels of milk production by
encouraging maximum intake of energy-dense, low-fiber‘diets with highly
fermentable carbohydrates. Despite this management system having an
immediate positive effect on milk yield, butlong-term there are potentially
many negative effects on dairy cow health, welfare, and performance. At
high levels concentrate, a reduction in ruminal pH might occur due to high
levels of rapidly fermentable carbohydrates and depressed saliva
production; this in_turn depresses fiber digestion and leads to subacute

ruminal acidosis_and other acidosis-related metabolic disturbances. Thus,

buffers inorganic and biologic are often used in high-energy rations to
control the acidity of‘the rumen and to avoid reductions in dry matter
intake (DMI) and milk fat depression.

Article history:

EZS:;ZS?' Materials and Methods: In this study, 18 multiparous Holstein dairy cows
Accepted: were used in a completely randomized block design in 3 treatments with 6
replications. Experimental treatments included: 1) total mixed ration
(TMR) + sodium bicarbonate, 2) TMR + combined buffer, 3) TMR +
combined buffer containing live yeast. The experimental period lasted 28
days, 14 days were the adaptation period along with receiving the
experimental diets with food supplements, 4 days were the subacute
acidosis challenge induction phase, and 10 days were the recovery period.
In different periods of the experiment, were measured dry matter intake,
production and composition of milk, rumen parameters and blood
metabolites.
Results: Experimental treatments had no significant effect on DMI during
Keywords: the adaptation and subacute acidosis period. Milk production and 3.5% fat
ii;g{’);gw corrected milk (FCM) yield were not affected by treatments at any of the
Buffer compounds feeding period. Milk fat in the adaptation period (P=0.08) and subacute
Live yeast acidosis period (P=0.09) was higher in the combined buffer containing live

yeast compared to other treatments. In this study, it was shown that due to
the challenge of ruminal acidosis, DMI, milk production and 3.5% FCM
yield tended to decrease compared to the adaptation period(P<0.01). pH,
ruminal NH3-N concentration, molar proportions of acetate and ratio of
acetate to propionate were higher in the adaptation period compared to sub-
acute acidosis(P<0.01), while the molar proportions propionate and lactate
in the induction phase of acidosis was significantly increased compared to
the adaptation period(P<0.01). Glucose, cholesterol, blood urea nitrogen




(BUN) were affected by the experimental period, so that the level of
cholesterol and BUN was higher in the adaptation period compared to the
acidosis challenge(P<0.01), on the other hand, the glucose level increased
significantly in the acidosis phase(P<0.01).

Conclusion: This experiment showed that subacute acidosis can have
negative effects on the performance of dairy cows. The use of buffer
compounds with live yeast during this period can have beneficial effects on
the performance of dairy cows.
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"Mineral vitamin mix composition: 500,000 1U/kg of vitamin A; 150,000 IU/kg of vitamin D3; 3500 1U/
kg of vitamin E; 150 g/kg of Ca; 30 g/kg of P; 20 g/kg of Mg; 5000 mg/kg of Mn; 3000 mg/kg of Zn;
1500 mg/kg of Cu; 300 mg/kg of Fe; 30 mg/kg of I; 30 mg/kg of Se; 30 mg/kg of Co; 1000 mg/kg of

Antioxidants.
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Table 2. Effect of treatments on dry matter intake, milk production, and composition.
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v \ \
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Dry matter intake (kg/d)
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(;)))sbfjlas) e M)>V/o_;!ja.x,:@~dﬁ,z.x;};

0.82 0.54 23.8 233 23.4

0.66 0.95 35.10 33.66  34.08
3.5% FCM*, kg/day
0.42 0.15 3.65 3.51 3.54 Milk Fat (%) OO
0.37 0.16 3.15 3.10 3.12 Milk protein (%) (h252) b 52
0.49 0.13 4.65 4.68 4.72 Milk lactose (%) (15 ,3) o 5 SV
0.71 0.05 1.25 1.18 1.20 Milk fat (kg/day) Gos 02 ¢ SIS s on
0.91 0.03 1.08 1.04 1.05 Milk protein(kg/day) G, 55 ¢S 5S) 5 55
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(= RS ) Os gloysl 059
0.74 0.52 16.8 17.2 17.4 Al ) ot sl 0
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SARA3 sl Cow 5 gl
Gy s oS hHSist osle U
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Dry matter intake (kg/d)
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0.56 0.96 31.22 3044 30065 PSS wm e TRk ek st 05
3.5% FCM, kg/day
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0.25 0.05 324 3.30 327 Milk protein (%) (h3) yod s
0.33 0.11 472 481 4.85 Milk lactose (%) (Mo 33) i 555U
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23.5% FCM = 0.35 (kg of milk production/day) + 15.0 (kg of fat/day)
3Sub-acute ruminal acidosis
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Table 3. Effect of feeding phases on dry matter intake (DMI), milk production, and composition.

Feeding phases _si, .~ ;6

P value' SEM’ s o s Gy ks Variable ke
SARA3 Adaptation
0.01 0.58 21.6° 23.5% Gy 0% 05 ASHKES ole U6 yme
Dry matter intake (kg/d)
0.01 0.44 31.5° 33.9 Milk yield, kg/day Gss 52 p SAS) i M5
0.01 0.62 30.77° 34.28° Gs 52 0 SAS) ir o3 V101 ok el o M5
3.5% FCM*, kg/day
0.01 0.08 3.36° 3.582 Milk Fat (%) (deo33) o g r
0.37 0.04 3.15 3.12 Milk protein (%) (Ao33) o5
0.95 0.07 4.71 4.65 Milk lactose (%) (4,3) s 555U
0.01 0.06 1.06° 1.212 Milk fat (kg/day) Goo 02 eSS i
0.62 0.02 1.03 1.06 Milk protein (kg/day) G, s ¢ S5hS) 5 550
0.74 0.04 1.51 1.58 Milk lactose (kg/day) Gy 53 5 5hS) s 555U
0.01 0.35 15.20° 17.132 MUN (mg/dl) (e ws/p S L) 055 sl ol 035 2
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12 Different Latin lowercase letters shows a significant difference at the 5% level

3 Sub-acute ruminal acidosis

43.5% FCM = 0.35 (kg of milk production/day) + 15.0 (kg of fat/day)

Lo oo pdd a3 1 aeSs SU sl 0555
b3 aeSs Sl 035 55 SalS LS a8
SealS a0l e |y Lol aadllas s sl Coul gkl
ol 03l sy eSS a5 S 03l s
oml PH i 51 dsa g Ukl a5 slsiday, s e
At Sl sls S e S
(Sos e Jas Ko s (Y)Y OllKes 5 Chiquette)
sl =S (Y++A) 01, Lslea "5 Chaucheyras-Durand
= 03 Bl o edis e 5 3L lse SlaS s S
Crar 5 Ol Ol oo 750 4 5 ool ite 5l
J=5 ol o el 50 e sl Lliyl as S
(YD) OLLSas 5 Li gl L 5l oy sladid
Sladal s Bl 3 (6t s oS 3l Sl
sdalie sl oo jadal Al b g s O
e =B ol cldlae sl ol b s SO
Sl W OLes )3 Sl 3 o sladel S hle s
JYeeq O s Khafipour) ws S sdaliv sl o

(Yoyo o, 5 Chiquette

Ebl aasls Stigel 0355 chle pH KL

Sl Jow la s 5 0 o glaad IS
Slaosss e 5 olesl slasles Gl 3 oz
0 5t dyliz sl o Jadenl 5 5 pdy Sole A
55 48 SU el 0550 cdale L leds esls oLES
Sl Jlas posle Cod jadend 5 s pdy ol oo
Sladal S (P<O.07) Ctls L2alS & bl jeses
AU e 3 o Gkl Jae S 5 015 <
S kel 5 Sy ke o555 55 lesT slales
b 53 aaSs SLigel 035 50 il s K15 s
352 S Gl ole a Cud sl S s
s Sl e (eilosl slasles e o3 (P<0.01)
Osle o5 5o Oliwl Jso ol gade L 5l el;
S S A o FUL sl Cod Sadl 5 S
Sole o3 5l SUL sl Co jadend (b s Sl
23 Solagmn psba oSU clals (P<0.03) 55 s 24
33 AL G pdy Cole 4 Gl Dl o Sl > s
O, s Khafipour ¢ ilesl -nl b wlie .(P<0.01)
cble Lals (YY) 0, 5 Chiquette 5 (Y2+9)


http://www.ontario.ca/page/sub-acute-ruminal-acidosis-sara-dairy-cows#:~:text=SARA%20is%20a%20disorder%20of,lower%20pH%20means%20higher%20acidity.
http://www.ontario.ca/page/sub-acute-ruminal-acidosis-sara-dairy-cows#:~:text=SARA%20is%20a%20disorder%20of,lower%20pH%20means%20higher%20acidity.

\EXZ I o b)l.o.n.:} AY 0,93 ‘utfm)lyw "‘)b u.wh,f

eSS (g e sl il B g5y 2 il Jl-Ed i

Table 4. Effect of treatments on rumen fermentation parameters.

Treatments ‘Wl .
P value®  SEM" . - \ Variable .
Adaptation Sak oole
0.34 0.05 6.29 6.22 6.25 pH
0.07 0.78 20.4 232 23.5 G s oS o) Sbisel 035525
NH3-N (mg/dl)
0.45 0.62 101.4 100.8 100.5 (Use Al o ol S
Total VFA (Mm)
0.09 0.44 62.2 60.8 60.6 Acetate Sled
0.83 0.15 20.6 20.5 20.7 Propionate A
0.62 0.48 17.8 18.6 18.4 Butyrate Sl s
0.39 0.51 0.54 0.62 0.60 Valerate <l
0.77 0.02 0.24 0.22 0.25 Iso-valerate A s 50
0.04 0.03 3.02¢ 2.96% 2.93° (Acetate:Propionate) Eb s 4 ol
0.10 0.75 0.75 0.81 0.84 Lactate olsU
SARA* sl Cow ) g
0.52 0.07 6.15 6.02 6.06 pH
0.12 1.58 14.7 16.4 16.7 G o2 08 o) Stisel 035 25
NH3-N (mg/dl)
0.42 0.51 100.3 100 99.8 Total VFA (Mm) (Jssle)sl b oo gladend JS
0.25 1.54 58.5 56.4 56.3 Acetate Sl
0.74 2.08 21.2 22.5 22.8 Propionate gy s
0.79 0.63 17.4 18.3 18.1 Butyrate Sl
0.38 0.49 1.18 0.62 0.65 Valerate <l s
0.57 0.03 0.18 0.20 0.17 Iso-valerate Ol M)
0.61 0.36 2.76 2.50 2.47 (Acetate:Propionate) g5 4 Sl
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Table 5. Effect of feeding phases on rumen fermentation parameters.

Feeding phases si,,~ ;6
P value' SEM" RIS Gy ol Variable ..
SARA3 Adaptation
0.01 0.04 6.07° 6.25 pH
0.01 0.84 15.920 22370 (o2 0.5 DSl 20358
NH3-N (mg/dl)
0.34 0.52 100.03 100.91 (ot el om sard 5
Total VFA (mmol)
0.01 0.64 57.06° 60.54° Acetate e
0.03 0.47 22.00 20.6° Propionate Y
0.87 0.93 17.94 18.26 Butyrate e
0.44 0.24 0.82 0.58 Valerate <
0.56 0.04 0.18 0.24 Iso-valerate SR
0.01 0.12 2.58b 2.972 Acetate:Propionate CH JPTRCHEW
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Table 6. Effect of treatments on blood metabolites

Treatments Wl )

P value SEM" - - \ Variable ety
Adaptation Gadk cols

0.34 0.55 55.8 56.4 55.6  Glucose (mg/dl) (G o 0 S o) S8
0.27 0.41 20.6 21.5 213 MUN(mE/D) Cad s 2 05 hndoss sl ossl 05555
0.23 0.05 1.48 1.52 1.45  Insulin(uU/ml) Gl e 2 S Koo oy
0.56 8.4 198 182 196 Cholesterol (mg/dl) () s 2 ¢S ko) JsodS
SARA* sl Cow gl

0.41 0.95 61.3 59.8 58.6  Glucose (mg/dl) (o 2 p Ske) S5
0.67 1.4 16.5 19.2 18.6 MUN(M/AI) (2 s 1 ¢ Sighen)onst &l o5l 0352
0.52 0.63 1.58 1.74 1.82  Insulin(uU/ml) G oo 25 ,500) ol
0.91 52 176 168 172 Cholesterol (mg/dl)  (J s 55 o) ds s
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Table 7. Effect of feeding phases onblood metabolites.

Feeding phases _si ;> ;6
Pvalue® SEM’ sl ot s Gy ol Variable ety
SARA? ‘Adaptation
0.01 1.15 59.90° 55.93b Glucose (mg/dl) () o 2 5 o) 558
0.01 0.26 18.20° 21.132 MUN(mg/dl) 2 s 2 085 Ados lessl 0355
0.09 0.12 171 1.48 Insulin(uU/ml) (2 e 5 o5 So0) ol s
0.01 4.48 1720 1922 Cholesterol (mg/dl) () s 5o ko) Jsods
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