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  ABSTRACT 
  Thirty-six lactating Holstein cows were 

used in a randomized design trial to eval-
uate the effect of feeding supplemental 
calcareous marine algae on performance 
and select metabolic indices of health of 
Holstein cows in early lactation. Treat-
ments included no supplement (NEG), 
204 g/d of sodium bicarbonate (POS), 
or 87 g/d of calcareous marine algae 
(AB, Acid Buf, Celtic Sea Minerals). 
Beginning at 14 ± 4 DIM, all cows were 
fed NEG for 2 wk before being assigned 
randomly within parity and calving date 
to treatment for the following 10 wk. An 
interaction of treatment and week was 
observed for DMI, which was lowest dur-
ing wk 1 and greatest during wk 9 and 10 
for POS compared with NEG and AB. 
No differences were observed for yield of 
milk, components, or energy-corrected 
milk. Milk protein percentage tended to 
be greater for NEG compared with NEG 

and AB. An interaction of treatment 
and week was observed for efficiency of 
milk production (energy-corrected milk/
DMI) because efficiency was greatest for 
POS during wk 1 compared with all other 
treatments, but was greatest for AB 
during wk 8 to 10 compared with NEG 
and POS. Concentrations of MUN were 
greater for AB compared with NEG, but 
not different from POS. Serum glucose 
concentrations were greater for NEG 
compared with POS and AB. No differ-
ences were observed in concentrations 
of other serum metabolites or enzymes. 
Supplemental calcareous marine al-
gae supported similar performance but 
improved efficiency of milk production 
during the wk 8 to 10 of the trial com-
pared with diets with or without sodium 
bicarbonate. 
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  INTRODUCTION 
  Calcareous marine algae is produced 

from Lithothamniom spp. and contains 

(DM basis) 30% Ca, 0.5% P, 6.0% 
Mg, 0.1% K, and trace minerals that 
are slowly released in the rumen (AB; 
Acid Buf, Celtic Sea Minerals). Previ-
ous research (Calitz, 2009; Mesgaran 
et al., 2013) suggested the supplement 
could be used as a buffer in diets fed 
to lactating dairy cows. When fed at 
0.3% of dietary DM, milk yield was 
increased compared with diets con-
taining 0.125% of buffer (Cruywagen 
et al., 2004). No additional gains were 
observed when feeding the buffer at 
0.6 or 0.9%. When compared with so-
dium bicarbonate in high-concentrate 
diets fed to lactating dairy cows, AB 
increased ruminal pH compared with 
the control diet and supported greater 
yield of milk compared with those fed 
diets supplemented with or without 
sodium bicarbonate (Cruywagen et 
al., 2007). 

  Dietary buffers are frequently in-
cluded in diets fed to lactating dairy 
cows to prevent acidosis and milk fat 
depression (Enemark, 2008). Erdman 
(1988) suggested that supplemental 
buffers were justified when buffer 
flow from saliva is inadequate and 
that sodium bicarbonate, magnesium 
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oxide, potassium carbonate, and po-
tassium bicarbonate have successfully 
increased ruminal pH, acetate-to-pro-
pionate ratio, and milk fat percentage 
when included in low-forage diets. In 
a review of 83 experiments, supple-
mental sodium bicarbonate was found 
to increase DMI and FCM when 
included in diets based on corn silage, 
but no response was observed when 
included in diets based on alfalfa 
haylage or hay crop silage (Erdman, 
1988). That author stated that diets 

based on alfalfa haylage or hay crop 
silage would stimulate greater total 
chewing time, resulting in greater 
saliva production. The objective of 
the current trial was to evaluate a 
supplement produced from Litho-
thamniom spp. compared with diets 
with or without supplemental sodium 
bicarbonate on intake, milk yield and 
composition, and select serum metab-
olites and enzymes of high-producing 
dairy cows in early lactation.

MATERIALS AND METHODS
Thirty-six Holstein cows (9 pri-

miparous, 27 multiparous) from the 
Dairy Research Center located at the 
University of Georgia Tifton Campus 
were used in the 12-wk randomized 
design trial. All protocols were ap-
proved by the Institutional Animal 
Care and Use Committee. All cows 
were trained to eat behind Calan 
doors (American Calan, Northwood, 
NH) during their dry period. At 14 
± 4 DIM, cows were fed the nega-
tive control diet for 2 wk and data 
collected were used as a covariate in 
the statistical analysis. At the end 
of the preliminary period, cows were 
assigned randomly within parity and 
calving date to 1 of 4 treatments for 
the following 10-wk experimental 
period.

Treatments included a negative 
control (NEG), positive control 
supplemented with sodium bicarbon-
ate (POS), or AB. Experimental 
diets (Table 1) were mixed and fed 
once daily using a Super Data Ranger 
(American Calan). Cows were fed in 
amounts to provide a minimum of 
5% refusal. The amount of feed of-
fered and refused was recorded daily. 
Samples of dietary ingredients and 
experimental rations were collected 
for DM analysis 3 times each week. 
Rations were adjusted as necessary 
to account for changes in the DM 
content of individual ingredients. 
Individual samples were composited 
by week and ground to pass through 
a 1-mm screen using a Wiley mill 
(Thomas Scientific, Swedesboro, NJ). 
Composite samples underwent analy-
sis of DM, ash (AOAC, 2000), CP 
(Leco FP-528 Nitrogen Analyzer, St. 
Joseph, MO), ADF (AOAC, 2000), 
NDF (Van Soest et al., 1991), starch 
(Hall, 2009), ether extract (AOAC, 
2000), and minerals (AOAC, 2000; 
Ca, P, Mg, K, S, Na, and Cl).

Cows were milked 3 times daily at 
0700, 1500, and 2300 h. Daily milk 
yields for each cow were recorded 
electronically (Alpro, DeLaval, Kan-
sas City, MO). Milk samples were 
collected from 3 consecutive milkings 
once each week for analysis of milk 

Table 1. Ingredient composition of experimental diets with or without 
supplemental calcareous marine algae (% of DM) 

Ingredient

Treatment1

NEG POS AB

Corn silage 34.19 34.19 34.19
Alfalfa hay 5.70 5.70 5.70
Ryegrass baleage 9.50 9.50 9.50
Brewers grains, wet 12.35 12.35 12.35
Ground corn 14.63 14.63 14.63
Citrus pulp 7.60 7.60 7.60
Soybean hulls 5.70 5.70 5.70
Megalac2 1.33 1.33 1.33
Soybean meal 2.28 2.28 2.28
Prolak3 3.32 3.32 3.32
Urea 0.28 0.28 0.28
Salt 0.42 0.42 0.42
Calcium monophosphate 0.08 0.08 0.08
Potassium magnesium sulfate 0.09 0.09 0.09
Vitamin E, 44,000 IU/ kg 0.02 0.02 0.02
Rumensin,4 3 g/lb 0.25 0.25 0.25
Zinpro Availa-45 0.04 0.04 0.04
OmniGen-AF6 0.24 0.24 0.24
Trace mineral vitamin premix 0.14 0.14 0.14
Treatment premix7    
 Ground corn 0.57 0.57 0.57
 Cottonseed hulls 0.68  0.68
 Sodium bicarbonate  0.85  
 Magnesium oxide 0.08 0.08 0.04
 Salt 0.17  0.17
 Limestone 0.34 0.34  
 AB   0.38
1NEG = negative control without any dietary buffer; POS = supplemented with sodium 
bicarbonate; AB = supplemented with calcareous marine algae.
2Church and Dwight Co. Inc., Princeton, NJ.
3H. J. Baker & Bros. Inc. Westport, CT.
4Elanco Animal Health, Greenfield, IN.
5Zinpro Corporation, Eden Prairie, MN.
6Prince Agri Products Inc., Quincy, IL.
7Ingredients were mixed as a premix and added to the final mix.
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fat, protein, lactose, solids-not-fat, 
and milk urea nitrogen concentra-
tions (Dairy One Cooperative, Ithaca, 
NY) by infrared spectrophotometric 
analysis with a Foss 4000 instrument 

(Foss North America, Eden Prairie, 
MN). Individual BW was recorded on 
3 consecutive days following the 0700-
h milking at the end of the pretrial 
period and at the end of the experi-

mental period. To minimize variation, 
BW was recorded immediately after 
milking before allowing access to feed 
or water. Body condition scores were 
assigned by 2 individuals during the 
last week of the preliminary period 
and wk 5 and 10 of the experimental 
period as described by Wildman et al. 
(1982).

Two blood samples were collected 
at 1300 h from the coccygeal vein 
once during the last week of the 
preliminary period and during wk 5 
and 10. Samples were placed on ice 
immediately after collection. One 
sample was used for determination of 
serum glucose, urea N, total protein, 
albumin, creatinine, total bilirubin, 
aspartate aminotransferase, creatine 
kinase, gamma-glutamyltransferase, 
Ca, P, Mg, Na, K, Cl, bicarbonate, 
and anion gap using a Bodhringer 
Mannheim/Hitachi 912 automated 
chemistry analyzer (Roche Laboratory 
Systems, Indianapolis, IN). Beta-
hydroxybutyrate concentrations were 
determined using Nova Max Ketone 
strips and a Nova Max Plus reader 
(Nova Biomedical, Waltham, MA). 
Concentrations of nonesterified fatty 
acids were determined using an en-
zymatic procedure (Waco Chemicals 
USA Inc., Richmond, VA).

Energy requirements for main-
tenance and milk production were 
calculated as outlined by NRC (2001) 
without correction for change in BCS. 
Energy intake was calculated based 
on NEL content of diet and DMI. 
Partial efficiency of converting energy 
intake to milk was calculated as milk 
energy/energy intake × 100.

Data were subjected to statisti-
cal analysis using PROC MIXED 
procedures of SAS (SAS Institute, 
2008). Data from the preliminary 
period were included in the model as 
covariate (i.e., initial milk yield as a 
covariate for milk yield, and so on). 
The model included effects of parity, 
treatment, week, and the interaction 
of treatment and week. Cow within 
treatment was included as a random 
effect and week as a repeated mea-
sure. Two cows experienced mastitis 
after beginning the trial and their 
data was not included in the statisti-

Table 2. Chemical composition of experimental diets with or without 
supplemental calcareous marine algae1 

Ingredient, % of DM  
(unless otherwise noted) NEG POS AB

DM, % 44.7 ± 4.5 44.2 ± 4.8 45.2 ± 4.4
CP 17.8 ± 0.7 17.8 ± 0.7 17.9 ± 0.6
SIP2 5.8 ± 0.4 5.6 ± 0.5 5.9 ± 0.6
RDP 11.9 ± 0.4 11.9 ± 0.4 11.9 ± 0.3
NDF 38.0 ± 2.3 38.7 ± 2.9 38.2 ± 3.1
ADF 22.9 ± 1.7 23.5 ± 2.2 23.5 ± 1.7
Starch 22.2 ± 2.1 21.2 ± 2.3 22.1 ± 1.9
EE3 4.3 ± 0.7 4.5 ± 0.4 4.5 ± 0.6
Ash 7.55 ± 0.30 8.35 ± 0.58 7.71 ± 0.25
Ca 1.09 ± 0.19 1.15 ± 0.14 1.10 ± 0.13
P 0.48 ± 0.02 0.47 ± 0.03 0.46 ± 0.02
Mg 0.28 ± 0.02 0.28 ± 0.02 0.28 ± 0.03
K 1.51 ± 0.15 1.42 ± 0.19 1.35 ± 0.19
S 0.24 ± 0.02 0.24 ± 0.02 0.24 ± 0.01
Na 0.39 ± 0.07 0.57 ± 0.08 0.40 ± 0.02
Cl 0.74 ± 0.10 0.66 ± 0.05 0.74 ± 0.03
NEL, mcal/kg of DM 1.68 ± 0.04 1.68 ± 0.04 1.68 ± 0.06
DCAD,4 mEq/100 g of DM 19 28 17
1NEG = negative control without any dietary buffer; POS = supplemented with sodium 
bicarbonate; AB = supplemented with calcareous marine algae.
2SIP = soluble intake protein.
3EE = ether extract.
4Calculated as (NA + K − Cl − S).

Figure 1. Interaction of treatment and week (P < 0.0002) for DMI of cows fed diets 
without any dietary buffer (NEG) or supplemented with sodium bicarbonate (POS) or 
calcareous marine algae (AB).
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cal analysis. Significance was declared 
when P < 0.05 and trends when P 
> 0.05 and <0.10. When significance 
was detected, the PDIFF option was 
used for mean separation.

RESULTS AND DISCUSSION
The chemical composition of the 

experimental diets is outlined in Table 
2. Diets contained similar concen-
trations of CP, NDF, starch, Ca, 
and Mg. Concentrations of Na were 
greater for POS, in agreement with 
inclusion of sodium bicarbonate. The 
DCAD (Na + K − Cl − S) of the 
diets was 19, 28, and 17 mEq/100 g of 
DM for NEG, POS, and AB, respec-
tively, which is in agreement with 
formulations.

An interaction of treatment and 
week was observed for DMI (P = 
0.0002) because DMI was lowest 
for POS during wk 1 but increased 
throughout the trial and was greater 
than NEG and AB during wk 9 and 
10 (Figure 1). Erdman et al. (1982) 
reported that the sudden introduction 

Table 3. Dry matter intake, milk yield, and composition of cows fed diets with or without supplemental 
calcareous marine algae 

Item

Treatment1

SE P-valueNEG POS AB

DMI, kg/d 22.1 23.0 22.3 0.8 0.68
Milk, kg/d 43.0 44.2 44.2 1.7 0.92
Fat, % 3.57 3.64 3.84 0.14 0.24
Fat, kg/d 1.53 1.61 1.70 0.09 0.35
Protein, % 2.69d 2.59cd 2.58c 0.02 0.08
Protein, kg/d 1.16 1.14 1.14 0.04 0.96
Lactose, % 4.68 4.68 4.69 0.01 0.96
Lactose, kg/d 2.01 2.07 2.07 0.08 0.78
Solids-not-fat, % 8.27 8.21 8.24 0.08 0.74
Solids-not-fat, kg/d 3.56 3.63 3.64 0.13 0.80
Energy-corrected milk, kg/d 42.9 44.2 45.2 1.9 0.59
Dairy efficiency2 1.95 1.92 2.02 0.05 0.32
Milk urea N, mg/dL 10.5b 11.0ab 12.0a 0.4 0.03
BW, kg 660.4 658.3 662.2 8.3 0.47
BCS 3.11 3.02 3.09 0.05 0.47
a,bMeans in the same row with unlike superscripts differ, P < 0.05.
c,dMeans in the same row with unlike superscripts differ, P < 0.10.
1NEG = negative control without any dietary buffer; POS = supplemented with sodium bicarbonate; AB = supplemented with 
calcareous marine algae.
2Dairy efficiency = energy-corrected milk/DMI.

Figure 2. Interaction of treatment and week (P = 0.001) for efficiency of milk 
production (ECM/DMI) of cows fed diets without any dietary buffer (NEG) or 
supplemented with sodium bicarbonate (POS) or calcareous marine algae (AB).
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of supplemental sodium bicarbon-
ate into the diet initially decreased 
concentrate intake during wk 1 to 2 
of their 4-wk trial. Those authors at-
tributed this to changes in palatabil-
ity when suddenly introduced into the 
concentrate. In our trial, cows were 
switched from NEG to their respec-
tive diets without time for adaptation, 
which may partially explain the lower 
DMI observed for POS during wk 1. 
However, the abrupt change did not 
affect DMI of cows fed AB. Increased 

DMI has been reported in previous 
trials when cows were fed supplemen-
tal sodium bicarbonate (Erdman, 
1988; Vicini et al., 1988). Rogers et 
al. (1985) observed increased DMI 
and milk yield during wk 1 to 8 
postpartum for cows fed diets supple-
mented with 1.2% sodium bicarbon-
ate; however, DMI decreased during 
wk 9 to 16, whereas greater milk 
yield continued compared with the 
control diet. In an analysis of 30 tri-
als, Hu and Murphy (2008) reported 

increased DMI when sodium bicar-
bonate was included in diets based on 
corn silage, but did not observe any 
increase in DMI when diets was based 
on other forages.

No differences were observed in 
yield of milk and components or 
percentage milk fat, lactose, or 
solids-not-fat (Table 3). Milk pro-
tein percentage tended to be greater 
(P = 0.08) for NEG compared with 
POS and AB and MUN concentra-
tions were greater (P = 0.03) for AB 
compared with NEG. No differences 
were observed in energy-corrected 
milk yield (ECM) among treat-
ments. Dairy efficiency (ECM/DMI) 
exhibited an interaction of treatment 
by week (P = 0.001), as efficiency 
was greatest for POS during wk 1 
compared with NEG and AB but 
decreased throughout the trial so 
that efficiency was greater for AB 
compared with NEG and POS after 
wk 7 (Figure 2). No differences were 
observed in BW or BCS during the 
trial among treatments (Table 3). The 
change in BW and BCS was positive 
during the 10-wk trial and averaged 
10.5 kg and 0.05, respectively.

Cows fed NEG performed similarly 
to those fed diets with supplemental 
buffers. Chan et al. (2005) reported 
that a DCAD (Na + K − Cl − S) 
between 23 and 33 mEq/100 g of DM 
appeared to be adequate for support-
ing performance during cool weather. 
No improvements in milk yield were 
observed when the DCAD (Na + K − 
Cl − S) was increased from 22 to 47 
mEq/100 g of DM (Hu et al., 2007). 
The current trial was conducted dur-
ing late fall and early winter, so the 
cows were not exposed to heat stress 
conditions, which would have been 
more challenging to maintain rumen- 
and blood-buffering systems. During 
heat stress there is an increase in the 
amount of CO2 lost through panting 
as the cow attempts to reduce heat 
load, resulting in the development of 
subclinical ruminal acidosis, which 
would increase the potential need for 
and response to dietary buffers (West, 
2003). Erdman (1988) reported that 
supplemental sodium bicarbonate was 

Table 4. Energy balance of cows fed diets with or without supplemental 
calcareous marine algae 

Item, Mcal  
of NEL/d

Treatment1

SE P-valueNEG POS AB

Intake 37.37 38.93 37.36 1.31 0.60
Required      
 Maintenance 10.38 10.33 10.33 0.07 0.83
 Milk 29.25 29.57 30.29 1.72 0.89
 Total2 39.63 39.90 40.62 1.84 0.92
 Balance −2.25 −0.96 −3.26 1.05 0.30
Partial efficiency3  
 Milk 78.27 75.96 81.08 2.46 0.17
1NEG = negative control without any dietary buffer; POS = supplemented with sodium 
bicarbonate; AB = supplemented with calcareous marine algae.
2Total energy required does not include BW change.
3Partial efficiency calculated as milk energy/energy intake.

Figure 3. Interaction of treatment and week (P = 0.0009) for energy intake of cows 
fed diets without any dietary buffer (NEG) or supplemented with sodium bicarbonate 
(POS) or calcareous marine algae (AB).
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not always effective in increasing milk 
yield when diets contained more than 
30% forage. The diets in our trial con-
tained 49.4% of the total dietary DM 
as forage, 15.2% of which was provid-
ed by alfalfa hay and ryegrass bale-
age, which would have provided some 
natural buffering. Hu and Murphy 
(2008) did not observe any difference 
in milk yield but reported improved 
milk fat percentage and yield when 
sodium bicarbonate was supplemented 
to diets based on corn silage, they did 

not observe any change when included 
in diets based on forages other than 
corn silage, however.

Cruywagen et al. (2004) reported 
improved milk yield of cows dur-
ing the first 90 DIM of lactation 
when fed AB at 0.3% of dietary DM 
compared with diets containing 0 
or 0.125% AB. In a second trial in 
which cows were fed high-concentrate 
diets (65% of total DM), cows fed 
AB had greater milk yield compared 
with control or supplemental so-

dium bicarbonate (Cruywagen et al., 
2007). In contrast, Calitz (2009) did 
not observe any difference in milk 
yield or composition when cows were 
fed diets supplemented with AB or 
AB plus sodium bicarbonate. In our 
trial, no differences in milk yield or 
composition were observed when AB 
was included in the diet; however ef-
ficiency of production was improved 
after 7 wk compared with POS and 
NEG.

Energy balance data are reported in 
Table 4. An interaction of treatment 
and week (P = 0.0009; Figure 3) was 
observed for energy intake because en-
ergy intake was lowest for POS during 
wk 1 compared with AB but increased 
during the trial and was greatest for 
POS during wk 7 through 10 com-
pared with AB. No differences were 
observed in maintenance, milk, or to-
tal energy requirements among treat-
ments. An interaction of treatment 
and week was observed for energy bal-
ance (P = 0.002; Figure 4), which was 
similar for all treatments through wk 
7 but was greater for POS compared 
with AB. The energy balance calcula-
tions did not include changes in BCS, 
but no differences were observed in 
BCS or BW change during the trial. 
An interaction of treatment and week 
was also observed for partial efficiency 
of milk production (P = 0.008; Figure 
5). The observed change in energy 
balance and partial efficiency of milk 
production during the trial is consis-
tent with the changes in energy intake 
observed for POS and AB and mirror 
those observed for DMI (Figure 1). 
The change in partial efficiency of 
milk production is consisted with 
the observed efficiency of ECM/DMI 
(Figure 2).

Blood metabolite and mineral 
concentrations are reported in Table 
5. Concentrations of glucose were 
greater (P = 0.01) for NEG compared 
with POS and AB. An interaction of 
treatment and week was observed for 
serum albumin (P = 0.01) because of 
greater concentrations for AB during 
wk 5 compared with wk 10 (Figure 
6). No differences were observed in 
concentration of other metabolites or 
enzymes.

Figure 4. Interaction of treatment and week (P = 0.002) for energy balance of cows 
fed diets without any dietary buffer (NEG) or supplemented with sodium bicarbonate 
(POS) or calcareous marine algae (AB).

Figure 5. Interaction of treatment and week (P = 0.008) for efficiency of converting 
dietary energy into milk energy of cows fed diets without any dietary buffer (NEG) or 
supplemented with sodium bicarbonate (POS) or calcareous marine algae (AB).
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IMPLICATIONS
Results of this trial did not demon-

strate any improvement in milk yield 
or composition of cows fed diets sup-
plemented with sodium bicarbonate 

or AB. However, supplemental sodium 
bicarbonate increased DMI during 
the latter weeks of the trial, reducing 
efficiency of milk production (ECM/
DMI) or milk energy/energy intake 
compared with AB. The improve-

ments in efficiency observed for AB 
occurred after wk 7. These differences 
do not appear to be related to change 
in BW or BCS, as no differences were 
observed among treatments. Longer 
trials are needed to verify these obser-
vations and determine the reason for 
improved efficiency. Other than serum 
glucose, which was greater for NEG, 
and albumin, which exhibited changes 
in concentrations from wk 5 to 10, no 
differences were observed in serum 
metabolites or minerals among treat-
ments. Results of this trial indicate 
that AB can be used to replace the 
Ca provided by limestone and im-
prove efficiency of production.
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Table 5. Blood metabolite and mineral concentration of cows fed diets with or without supplemental calcareous 
marine algae1 

Item NEG POS AB SE P-value

Total protein, g/dL 7.29 7.11 7.15 0.22 0.80
Albumin, g/dL 3.77 3.82 3.80 0.06 0.83
Globulin, g/dL 3.51 3.22 3.32 0.26 0.71
Urea N, mg/dL 12.79 12.63 13.92 0.81 0.42
Creatinine, mg/dL 0.56 0.50 0.52 0.03 0.28
Total Bilirubin, mg/dL 0.10 0.11 0.11 0.01 0.73
Glucose, mg/dL 62.06a 56.75b 55.61b 1.55 0.01
AST,2 U/L 116.79 112.29 104.66 17.39 0.85
Creatine kinase, U/L 168.38 155.56 164.23 28.88 0.95
GGT,2 U/L 40.46 32.60 31.38 8.94 0.71
BHBA, mmol/mL 0.84 0.67 0.81 0.15 0.69
Nonesterified fatty acid, mEq/L 0.31 0.26 0.26 0.06 0.76
Ca, mg/dL 9.63 9.81 9.72 0.14 0.63
P, mg/dL 6.70 6.36 6.17 0.27 0.31
Mg, mg/dL 2.64 2.46 2.45 0.12 0.42
Na, mEq/L 139.09 139.78 139.44 0.50 0.60
K, mEq/L 5.37 5.37 5.74 0.15 0.14
Cl, mEq/L 96.61 96.30 96.84 0.70 0.84
Bicarbonate, mmol/L 30.35 32.03 30.99 0.87 0.39
Anion gap, mmol/L 17.50 17.33 17.31 0.57 0.96
a,bMeans in the same row with unlike superscripts differ, P < 0.05.
1NEG = negative control without any dietary buffer; POS = supplemented with sodium bicarbonate; AB = supplemented with 
calcareous marine algae.
2AST = aspartate aminotransferase; GGT = gamma-glutamyltransferase.

Figure 6. Interaction of treatment and week (P = 0.01) for serum albumin 
concentrations of cows fed diets without any dietary buffer (NEG) or supplemented 
with sodium bicarbonate (POS) or calcareous marine algae (AB).
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