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The effect of molasses at different levels in concentrate supplement on voluntary dry matter intake, milk yield; milk constituents and
blood metabolites of cows grazing Sefaria grass pastures was investigated using thirty Friesian cows, 6-7 years old, mean pre-
-experimental body weight of 428 + 6.5 kg, allotted to five dietary treatments in a completely randomized design experiment that
lasted for 126 days. Experimental treatments were forage alone; and forage + concentrate mixtures with molasses included at 0, 5,
10 or 15% levels and they were designated as T,, T,, T,, T, and Ts, respectively. Forage intake of cows in T, (forage alone) was
higher than those of cows on T,, T,, T, and Ts, however the differences observed were not statistically significant (P > 0.05). Con-
centrate dry matter intake increased with increase in the level of molasses in diets, but concentrates intakes were also not statisti-
cally significant (P > 0.05). Total dry matter (DM) intakes (forage + concentrate) were significantly higher (P < 0.001) for cows on
concentrate mixtures than those on forage only. Average milk yield among the treatments were significantly different (P <0.05) from
each other. Pre-experimental milk protein and milk fats for all cows were 2.2 and 1.8 mg/100 ml, respectively. There were no sig-
nificant differences due to dietary treatments among the cows in the concentration of milk protein and milk fats. However the pe-
riod had significant (P < 0.05) effects on milk protein and milk fats and these values are higher than pre-experimental period values
indicating the influence of dietary treatment over time. Pre-experimental blood glucose and blood urea-N for the cows were 1.1 and
3.1 mg/100ml, respectively. Dietary treatments and period had significant effects on blood glucose concentrations of the cows and
the values were higher than the pre-experimental period. Blood urea-N was not affected by dietary treatments. Results of this trial
show that the dietary treatments were sufficient to meet the protein and energy requirements of the cows for milk production. Data
on voluntary DMI, milk yield and milk constituents, seems to suggest that milk yield of cows could be modulated by level of molas-
ses in the concentrate mixtures and therefore molasses levels that ranges between 5—10% are most suitable. In conclusion the 10%
level seems the best and therefore it is recommended for inclusion in the concentrate mixtures of lactating dairy cows on a basal diet
of Setaria sphacelata in Fiji.

molasses; Setaria grass; dairy cow; blood urea-N, blood glucose; milk protein and fat; Fiji

INTRODUCTION

Dairy cow nutrition is mostly affected by the inappro-
priate use of available energy supplements in Fiji (e.g.
molasses). Fiji is the only small island in the South Pa-
cific that has an established dairy industry, however, the
efficiency of milk production from existing lactating cows
is not optiluized duce to-many associated factors, especial-
ly nutrition. The existing forage resources have nutrition-
al limitations and therefore, this call for the use of sup-
plementary feeds to complement the low quality diets of
lactating dairy cows. The potential of local forages is lim-
ited by long dry periods and overgrazing that leads to per-
manent weed ingression and loss of productive pastures
composition.

Mineral deficiencies, such as sodium, copper and sul-
fur, reduce the forage quality and result in low digestibil-
ity and nutritive value of Setaria and other native pastures.
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Also low legume content of most pastures and inadequate
use of protein and energy supplements during the May—
November dry season are some of the factors that affect
milk yield, milk constituents and blood metabolites of
dairy cows in Fiji.

Inadequate nutrition has always been highlighted as
the prominent drawback and a major reason why milking
cows in Fiji produce well below average compared to
cows in New Zealand and Australia. Australia and New
Zealand dairy farmers use other sources of supplement to
complement the basal diet of forage of lactating cows on
a daily basis. The important role of protein-energy interac-
tions in the rumen has been stressed (Oldham, Al-
derman, 1981; Tamani, 2004). This research aims
at increasing milk production by ensuring that the nutri-
tional needs for maintenance is fully met first, so that fur-
ther physiological activities of producing cows are maxi-
mized. Therefore, the aim of this study was to investigate
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the effect of inclusion of molasses at different levels in
concentrate mixture on voluntary dry matter intake, milk
yield and constituents; blood glucose and urea concentra-
tions of cows grazing a basal diet of Setaria grass pastures
in the Central Division of Fiji.

MATERIAL AND METHODS
Location

The experiment was carried out at the Koronivia Re-
search Station — Livestock Research Unit, Nausori (18° S,
178° 30" E), which is situated 19 km north of Suva at an
altitude of about 15-m above sea level. The annual rainfall
is 3050 mm while mean annual temperature is 24.4 °C.

Animals, diets and experimental design

Thirty milking Friesian cows, 6—7 years old, mean pre-
experimental body weight of 428 = 6.5 kg and in their
early stage of lactation were allotted randomly to five di-
etary treatments in a completely randomized design with
six replications. Each cow was ear tagged for individual
identification purposes and represented an experimental
unit. The dietary treatments were forage alone, and for-
age/concentrate mixtures with molasses included at 0, 5,
10 or 15% levels. The dietary treatments were designated
as T, —forage alone (Sateria sphacelata); T , — forage/con-
centrate without molasses (0%); T, — forage/concentrate
with 5% molasses; T, — forage/concentrate with 10% mo-
lasses; and T — forage/concentrate with 15% molasses

The feedstuffs and ingredients used for the concentrate
mixtures were dried brewer’s grains, mill mix (bran and
pollard), copra meal, salt, micro-ingredients and molasses.
Table 1 presents the percentage composition of the con-
centrate mixtures. The concentrate mixtures were formu-
lated to contain 18% CP on DM basis, the level considered
optimal for dairy cows raised under the tropical conditions
of Fiji (Crest Feed, 2002).

Grazing

The experiment started in August 19, 2002 and ended
in December 22, 2002 (126 days). An adaptation period of
15 days allowed the animal to get used to the treatments
before data collection. The cows were grazed in 16 night
paddocks composed of Setaria (Setaria sphacelata) as the
main grass. The paddocks were stripped depending on
their size and the cows grazed the paddocks on rotational
basis for 25-28 days. During the day, the cows were grazed
on three stripped paddocks located near the milking shed
on a 15-18-day rotation. The cows have access to fresh
clean drinking water and mineral lick blocks.

Representative herbage samples, of what the cows ate,
were collected at the beginning, middle and end of the
experiment. The samples were dried, processed and stored
until required for chemical analysis. Voluntary herbage
intake of cows in the paddocks was estimated as:
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Table 1. Percentage composition of concentrate mixtures

Feedstuff / Ingredients Diets
0 5 10 15

Mill mix 53.0 43.0 34.0 25.0
Molasses = 5.0 10.0 15.0
Dricd brewer’s grains 5.0 10.0 14.0 18.0
Coconut meal 40.0 40.0 40.0 40.0
Salt (NaCl) 0.5 0.5 0.5 0.5
Premix* 1.5 1.5 1.5 1.5
Total 100.0 100.0 100.0 100.0

"ALROC Livestock mineral supplement (ALROC Companics, Australia)
contains: phosphorus 3252 mg/kg, potassium 3787 mg/kg, sulphur
1.32%, calcium 5.30%, magnesium 2.6%, iron 1.81 mg/kg, mangancsc
344 mg/kg, copper 20.4 mg/kg, zinc 52.2 mg/kg, sodium 3.19%

Faecal output (kg/d
Forage intake (kg/d) = — oo OWPU (kg/d)

1 — herbage digestibility

Concentrate feeding and management

The concentrate mixtures were prepared on a weekly
basis from the same batch of feedstuffs and ingredients.
During each milking time at 06.00 and 15.00 h, 300 g of
the concentrate was given to avoid spillage, however the
rest of the concentrate portion (7.4 kg) for each cow was
given after the morning and evening milking in individu-
al feeding stalls before they were returned to paddocks for
grazing. The amounts of concentrate offered in the feeding
stalls were estimated at the ratio of 2 litres of milk to 1 kg
of concentrate (Samson, 1993). Concentrate mixtures
offered to the cows were reduced or increased depending
on intake and refusals recorded on a daily basis to deter-
mine actual intake. Total feed intake for each cow was the
sum of voluntary forage intake and concentrate mixture
offered and consumed.

Milk yield and composition

Milk yield was recorded daily during the morning
(06.00 h) and evening (15.00 h) milking sessions to deter-
mine actual daily milk yield using the Waikato Milk Me-
ters, (Waikato, NZ). Milk samples were collected from
cows in each treatment at the pre-experimental period and
at 32, 60, 90, and 120 days into 200 ml cylindrical sam-
pling bottles (Becton Dickson, NZ). Milk samplescol-
lected each period were analyzed for milk fat and pro-
tein.

Blood composition

Blood samples were collected at 0 day (pre-experimen-
tal period as reference point), and at 18 and 92 days. Blood
was collected through the jugular vein and 5-10 ml of
blood was taken. Blood sample was collected before the
morning feeding into bijou bottles. The blood was allowed
to clot at room temperature for approximately 15 minutes
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and then placed on ice and later centrifuged (Quantum
Scientific PTY Ltd, Queensland, Australia) for 10 minutes
at 1500 g to separate the serum and plasma, and stored at
80 °C until required for analysis. The processed blood
samples were analyzed for blood glucose and blood urea-
N (BUN).

Proximate analysis

The AOAC (1990) procedure was used for proximate
chemical analyses of available nutrients in the forage, con-
centrate mixtures and faecal samples. Dry matter (DM)
was by drying at constant weight at 70 °C for 24 h in
a forced-air oven, ash by incineration at 600 °C for 2 h,
protein by the micro-Kjeldahl procedure (N x 6.25) (Pro-
cedure ID Number 954.02). Fibre fractions, neutral deter-
gent fibre (NDF), acid detergent fibre (ADF), acid deter-
gent lignin, cellulose and hemicellulose were determined
by the procedures of Van Soestetal (1991). The NDF
was assayed with sodium sulfite, without alpha amylase
and was expressed with residual ash. All analyses were
completed in triplicate. The gross energy (MJ/kg) values
of feedstuffs, concentrate mixtures, forage and faecal sam-
ples were determined using a bomb calorimeter (Adiabat-
ic bomb, Parr Instrument Co. Molin, IL, USA) with ther-
mochemical benzoic acid as the standard. Gross energy
values of the respective dietary treatments were converted
to metabolizable energy (ME MJ/kg DM).

Milk fat and protein analyses were carried out accord-
ing to the procedures outlined by Kirk, Sawher
(1991) and AOAC (1990), respectively. Blood glucose
was estimated by a colorimetric assay based on the use of
hexokinase and glucose-6-phosphate dehydogenase (G-
6PD), Kunst etal. (1983), while blood urea-N (BUN)
concentration was estimated by the method of Talke
and Schubert (1965).

Statistical analysis

The experiment was a completely randomized design
with five dietary treatments and data on voluntary dry mat-
ter intake (DMI), milk yield, milk fat and protein; and
blood glucose and urea-N were analyzed using standard
analysis of variance (ANOVA) using MINITAB (2000)
statistical software. The LSD procedure was used to sepa-
rate means in the presence of a significant (P < 0.05;
P <0.001), F-test for treatment.

RESULTS
Proximate chemical composition of diets

Chemical composition of the forage (Setaria sphace-
lata) and concentrate mixtures is presented in Table 2.

Crude protein (CP) content of the concentrate diets was
within the range of 18.0-18.2% compared to 11.1% for
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Table 2. Proximate chemical composition of forage and experimental
diets

Diets"

Components

T, Ty Ty Ta T
Dry matter — DM (%) 15.8 | 89.5 88.9 | 88.7 | 88.6
On dry matter basis
Crude protein 111 18.1 18.0 18.0 18.2
Ether extract 2:7 53 6.3 6.3 6.4
Ash 12.2 6.4 6.6 6.8 7.1
Neutral detergent fibre 27.1 382 | 36.5 | 346 | 339
Acid detergent fibre 12.5 | 202 | 204 | 205 | 20.8
Acid detergent lignin 6.8 10.7 | 10.8 10.8 10.9
Hemicellulose 14.6 | 18.0 | 16.1 14.1 13.1
Cellulose 5.7 9.5 9.6 9.7 9.9
Organic matter 87.8 | 93.6 | 934 | 932 | 929
?ﬁ:}j‘fgggge encrey 83 | 99 | 103 | 11.0 | 11.0

T, — forage alone (Sateria sphacelata), T, — forage/concentrate without
molasses (0%), T;— forage/concentrate with 5% molasses, T, — forage/
concentrate with 10% molasses, T — forage/concentrate with 15% mo-
lasses

forage. Ash content of the forage was however higher than
that of the concentrate mixtures. Fibre fractions (NDF,
ADF, ADL, hemicellulose and cellulose) were higher in
T,, T, T, and T; than in T,. However, among the concen-
trate mixtures T, (0% molasses) had higher NDF than T;,
T, and Ts. Metabolizable energy (MJ/kg DM) of the die-
tary treatments was 8.3, 9.9, 10.3, 11.0, and 10.0 MJ/kg
DM) for T,, T,, T3, T, and Tj, respectively.

Feed intake and milk yield

Table 3 presents data on voluntary DMI and milk yield.
Forage DMI of cows in T, (forage alone) was higher than
that of cows that had T, T, T, and T however the differ-
ences observed were not statistically significant (P> 0.05).
Concentrate DMI increased with an increase in the level
of molasses, but these were also not statistically significant
(P>0.05).

Total DMI (forage + concentrate) was significantly
higher (P < 0.001) for cows on concentrate mixtures than
those on forage only. The percentage intake of forage DM
was higher than that of concentrate DM intake for cows on
forage/concentrate mixtures with or without molasses.

Average milk yield of cows was 914.8,924.5, 1221.4,
1418.4 and 1017.9 1 for T, T,, T, T, and T, respectively.
Milk yield of cows in T, (forage alone) was the lowest.
Among cows in the concentrate mixtures, milk yield was
higher in the cows that received T,, followed by those
cows on T, T, then T, (forage/concentrate mixtures with
molasses at 10, 5, 15 and 0%, respectively). Average milk
yield among the treatments was significantly different
(P < 0.05) from each other. Milk yield of cows in T, was
503.6,493.9, 197 and 400.5 | higher than that of cows on
T,, T5, Ty, and T, respectively.
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Table 3. Effects of molasses levels on total dry matter intake and milk yicld of cows

Dicts"
Parameters S— -
Ty T, T, T, Ts s.e.m. ls.d. Sign.

Forage intake (kg/d) 10.5 9.2 8.7 8.6 8.1 0.43 3.31 ns
Concentrate (kg/d) - 5.9 59 6.1 6.5 0.43 0.78 ns
Total dry matter intake (kg/d) (forage + concentrate) 10.5 14.9 14.6 14.6 14.6 0.49 3.16 *
Percentage of forage intake 100 60.9 59.6 58.2 55.8 — — -
Percentage of concentrate intake 0 39.1 40.4 41.8 44.2 - -
Average milk yield (litres) 914.8 924.5 1221.4 1418.4 1017.9 56.2 371.6 *®
Average daily milk yield (litres) 7.3 7.3 9.7 11.3 8.1 0.45 2.95 *

“T, — forage alone (Sateria sphacelata), T, — forage/concentrate without molasses (0%), T;— forage/concentrate with 5% molasses, T, — forage/con-

centrate with 10% molasses, T — forage/concentrate with 15% molasscs

s.c.m. = standard error of mean, l.s.d. — least significance difference, Sign.— significance

ns = not significant, * P <0.05

Table 4. Milk protein (mg/100 ml) and milk fat (mg/100 ml) concentration of cows fed forage alone or forage supplemented with concentrate with

varying levels of molasses

Milk protcin Diets
Period (days) T, T, T; T, Ts Mean
0 2.1 1.9 24 2.2 24 2.2
30 33 3.4 3.5 33 3.4 3.4a
60 3.0 3.1 3.1 3.0 3.0 3.1b
90 3.0 2.9 3.0 2.9 2.9 2.9bc
120 2.8 2.8 3.0 2.5 3.0 2.8¢c
Mean 3.0a 3.2a 3.2a 3.1a 2.9a -
Milk fat
0 1.5 2.0 2.2 1.7 1.5 1.8
30 3.6 2.9 3.0 29 34 3.2ab
60 29 3.0 3.0 27 249 2.9b
90 3.1 3.4 33 2.9 3.0 3.2ab
120 35 3.6 33 3.4 3.2 3.4a
Mean 3.3a 3.2a 3.0a 2.9a 3.1a

“T, — forage alone (Sateria sphacelata), T, — forage/concentrate without molasses (0%), T;— forage/concentrate with 5% molasses, T, — forage/con-

centrate with 10% molasscs, T; — forage/concentrate with 15% molasses

Means followed by the same letter are not difterent at 2 = 0.05 using LSD

Milk protein and fat

Table 4 presents the data on milk protein and milk fat.
Mean milk protein concentration of cows was 3.0, 3.2, 3.2,
3.1 and 2.9 mg/100ml for T,, T,, T5, T,, and T, respec-
tively. The above values did not differ significantly from
the mean value of 2.2 mg/100ml for all cows at the pre-
experimental period. The concentration of milk protein
between the dietary treatments did not differ significantly
(P >0.05), however, between the periods at 30, 60, 90 and
120 days, there was a significant increase in milk protein
over time (Fig. 1). Milk protein increased with time up to
the 60 day period for all dietary treatments. The data be-
tween 41% (15% molasses) and 75% (10% molasses) of
variability in milk protein were explained by differences
in period of milking. A highly significant (P <0.001) cor-
relation coefficient was established between milk protein
concentration and period (days) with ¥ =0.70, 7 =0.67,
¥> =049 and ¥ = 0.41 for forage alone and forage plus
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concentrate diets with 0%, 5% and 15% molasses inclu-
sion, respectively. Similarly, there was a significant (P <
0.05) correlation coefficient between milk protein and pe-
riod for cows on forage + 10% molasses concentrate, P =
0.75. The degree of closeness between the relationships of
milk protein concentration over time can be explained by
the quadratic equations as follows:

T,=-0.0002 x* + 0.0275 x + 2.2629
T,=-0.0002 x* + 0.0339 x + 2.1171
T,=-0.0002 x* + 0.0204 x + 2.5886
T,=-0.0002 x* + 0.0273 x + 2.34

T,=-0.0002 x* + 0.0166 x + 2.5857

Milk fat

Milk fat concentration of cows in all treatments fol-
lowed the same trend as milk protein (2> 0.05). An effect
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Fig. 1. Trend of milk protein con-
centration of cows fed forage
alonc or forage supplemented
with concentrate with varying
levels of molasses on monthly
intervals during the experimental
period

Fig. 2. Trend of milk fat concen-
tration of cows fed forage alone
or forage supplemented with con-
centrate with varying levels of
molasses on monthly intervals
during the experimental period
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of periods on milk fat production of cows in the different
dietary treatments is represented graphically in Fig. 2.
Mean milk fat concentration of cows was 3.3,3.2,3.0,2.9
and 3.1 mg/100ml for T,, T,, T3, T,, and T, respectively
and periods had significant influence (P < 0.05) on milk
fat concentration of cows in all treatments (Table 4).

Milk fat increased with time and reached the highest
levels at 120 days for cows in all dietary treatments. Coef-
ficient determination (rz) between milk fat and period
(days) was 0.61, 0.92, 0.95 and 0.75 for cows on forage
alone and forage/concentrate mixtures with molasses at
0%, 5%, 10%, and 15%.

T,=-0.0002 x* + 0.0355 x + 1.8629
T,=-0.0009 x” + 0.0228 x + 2.0829
T,=-0.0001 x + 0.0204 x + 2.2743

T, =-0.0002 x* +0.0209 x + 1.8971
T,=-0.0002 x” +0.0329 x + 1.8171

38

Blood glucose and blood Urea-N

Table 5 presents the data on the effects of dietary treat-
ments on blood glucose and blood urea-N concentration
of cows. Blood glucose concentration of cows prior to the
experiment (pre-experimental period) was comparatively
low with a mean value of 1.1 mg/100 ml. However, when
the cows had fully adjusted to dietary treatments, periods
had significant (P < 0.05) effects on blood glucose con-
centration. Periods and treatments had effects on blood
glucose of cows (P < 0.05) and mean blood glucose con-
centrations were 3.1, 3.5, 3.6, 3.7 and 3.9 mg/100 ml for
T,, T,, T3, T4, and Ts, respectively and these values were
higher than mean value obtained at the pre-experimental
period.

At the pre-experimental period cows had mean blood
urea-N concentration of 3.1 mg/100 ml. However, after
adjustment, dietary treatments had a significant effect
(P <0.05), on blood urea-N of cows on T}, T,, T5, Ty, and Ty,
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Table 5. Blood glucose (mg/100 ml) and blood urea-N (BUN) (mg/100 ml) concentrations at pre-, mid- and post-experimental period of lactating
cows fed forage alone or forage supplemented with concentrate with varying levels of molasscs

Blood glucose Dicts*
Period (days) N T, T ff T, T, Mean
0 1.0 0.9 13 1.0 1.2 1.1
18 2.8 3.4 3.5 3.5 3.7 3.4
92 33 3.6 3.6 3.9 4.1 3.7
Mean 3.1¢c 3.5b 3.6ab 3.7ab 3.9a =
Blood urea
0 3.5 3.2 2.7 33 2.9 3.1
18 3.2 53 53 5.1 4.9 4.7a
92 3.0 4.4 3.7 3.9 3.9 3.8b
Mean 3.1b 4.8a 4.5a 4.5a 43a -

*T, — forage alonc (Sateria sphacelata), T, — forage/concentrate without molasses (0%), Ts— forage/concentrate with 5% molasses, T, — forage/con-

centrate with 10% molasses, T, — forage/concentrate with 15% molasscs
Means followed by the same letter are not different at 2= 0.05 using LSD

Except for cows on T,, and T; period had no significant
effects on the blood urea-N concentration of the cows
(P >0.05). Mean blood urea-N concentration was 3.1,4.8,
4.5, 4.5 and 4.3 mg/100 ml for T, T,, T;, T}, and T, re-
spectively.

DISCUSSION

Compared to other grass species in Fiji, Setaria spha-
celata has high dry matter yield, nutritive value and per-
sistence. These qualities have over the years attracted
dairy farmers in Fiji to its usage (R anacou, 1985). The
average CP content of 18.1% for the concentrate mixture
is the same as the value recommended to meet milk pro-
duction requirements of lactating dairy cows in the tropi-
cal environment of Fiji (Crest Feed, 2002). Also the CP
content of the forage and concentrate mixtures are within
recommended levels suggested by NRC (2001) as ade-
quate to meet the requirements of the live-weight of cows
used in this trial.

NDF indicates an index of bulk and it was observed to
decrease with increasing levels of molasses in the concen-
trate mixtures and this could be due to the diluting effects
of molasses. NDF content of the concentrate mixtures was,
however, below concentrations of 55-60% above which
may limit feed intake and affect an efficient rumen envi-
ronment (NRC, 2001). ADF content ranged from 20.2 to
20.8% and this was similar in value to minimum range of
19 to 21% recommended as ideal in ruminant diets (NRC,
2001). All the concentrate mixtures had similar contents
of organic matter and metabolizable energy. The metabo-
lizable energy of the dietary treatments was within the
range reported for lactating cows on forage alone (ARC,
1990); and forage and concentrate mixtures (ARC,
1990).

Estimation of voluntary dry matter intake (DMI) is
important in nutritional studies because it establishes the
amount of nutrients available to an animal for health and
production (NRC, 2001) and is influenced primarily by
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dietary and animal factors. DM content of the concentrates
was observed to influence total dry matter intake (DMI)
of cows. The high DMI of cows on the forage/concentrate
mixtures compared to those on forage alone supported
Laird and Leaver (1981) who reported that DMI of
cows increased linearly as the percentage of DM in con-
centrate mixtures increased.

DMI of the concentrate mixtures increased with the
addition of molasses. The inclusion of molasses increased
the efficiency of digestion and hence the improved DMI
of cows. Molasses is a concentrated plant juice, and as
such contains a wide range of trace minerals, vitamins,
sugars (sucrose, glucose and fructose, usually about
2 :1: 1) and is particularly rich in potassium and sulphur
(Sudan, Leng, 1986). In this experiment molasses
might have acted mainly to increase efficiency of utiliza-
tion of the diets. Improved DMI of cows in forage/concen-
trate mixtures is in agreement with Berry, Pena
(1981), Gill etal. (1981),and Yan etal. (1997), who
reported higher total feed intake in diets of dairy cows
supplemented with molasses. The level of molasses used
in the concentrates was within the range reported by
Hatch and Beeson (1972).

Voluntary DMI is related to basal metabolism and is
affected by balance of nutrients in the absorbed products
of digestion (Aregheore, 2001) and the composition
of a diet determines an animal voluntary feed intake (Van
Soest, 1965). The voluntary DMI of the different dietary
treatments therefore indicated that the composition of the
concentrate mixtures was acceptable to the cows and their
acceptability reflected on daily milk yield observed.

The increase in milk protein concentration is in line
with Keady and Murphy (1998) who reported in-
crease in milk protein concentration when molasses was
included in forage silage diets. They attributed this to the
increase in microbial protein synthesis and amino acid
production. Increase milk protein concentration could be
the consequence of increased energy intake associated
with increasing proportion of molasses in the diets (Yan
et al., 1997).
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Robinson etal. (1996) stated that typical milk pro-
tein would decrease as the stage of lactation progressed in
the range of 3.6 to 3.8%, however, in this trial milk protein
concentration was observed to increase with period. Milk
protein values in this study are within the reference range
of 2.80-4.00 for dairy cows (Eckles etal, 1951). Fur-
thermore, the data s eem to indicate that the cows accu-
mulated nitrogen in the blood that was transformed to ni-
trogen during milk synthesis, an indication of dietary protein
and carbohydrate fermentation, rumen efficiency and protein/
energy balance Oldham and Alderman (1981).

Dietary sources and amount of energy, CP and fat are
associated with milk protein production and the distribu-
tion of N fractions of milk. In this trial, milk protein con-
centration followed very closely to pattern of blood urea-
N, although milk protein tended to be less than blood
urea-N. This observation is in agreement with Rosler
et al. (1993) who reported that milk protein tended to be
less than blood urea-N in cows fed diets varying in rumen
degradable protein. It has been postulated that a surplus of
N intake increases blood urea-N, and there is a close rela-
tionship between blood urea-N and milk protein because
milk protein is affected as the ratio between protein and
energy intake increases. Blood urea-N and milk protein
concentration were in the same range, probably because
the concentrate mixtures were iso-nitrogenous and close
in metabolizable energy (Table 2).

Forage to concentrate ratio generally causes variable
response in milk fat concentration. The level of molasses
did not influence milk fat concentration of cows in the
different dietary treatments. In this trial, forage to concen-
trate ratio of total DM intake was in the range of 5561
forage and 39—44 concentrate and this ratio is consistent
with the report of Atkinson (1998) that diets contain-
ing 50 or more roughage and at least, 21% ADF and 28%
NDF facilitates rumen condition would produce accept-
able level of fat. The effect of molasses on milk fat con-
centration observed in this trial concurs with Mayne
(1989) and Woods (1990) who did not find significant
differences in milk fat when molasses replaced concen-
trate or silage in the rations of dairy cows. However, Yan
et al. (1997) in Australian observed drop in milk fat con-
centration with the feeding of molasses diets to grazing
cows. The concentration of milk fat obtained in this trial
is consistent with milk fat concentration of Holstein Frie-
sian cows raised in the tropics (Olaloku, 1976).

Blood glucose concentration increased minimally with
levels of molasses in the concentrate mixtures. Molasses
is usually used as an intake stimulant and energy source
for cattle. Blood glucose obtained in this trial seems to
suggest that (i) the cows responded positively to available
energy in the concentrate mixtures, and (ii) there was
a stable level of volatile fatty acids (VFA) and increase in
the proportion of propionic acid in the rumen that might
have resulted in faster and complete fermentation of the
less fibrous carbohydrate in the molasses based concen-
trate mixtures.

Marty etal. (1970) reported that increase in blood
glucose could be attributed to an increase in the proportion
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of propionic acid at the expense of acetic acid as molasses
content of diet increases. Maglad etal. (1983)reported
higher blood glucose levels when sheep were fed diets that
contained 15 and 20% molasses.

Glucose must be oxidized for milk fat synthesis, there-
fore all fat (lactose) in milk arises from blood glucose and
in toto the need for glucose greatly increased in the lactat-
ing ruminant. The need for glucose for fat synthesis in
milk production is influenced markedly by the level of
energy in the diet and depending on the quantity of dietary
energy glucose availability may be a primary factor influ-
encing the efficiency of utilization of a feed for production
(Preston, Leng, 1984). The concentrate mixtures fed
to the cows were similar in metabolizable energy (Table 2),
and all the cows had close blood glucose concentration
(Dhimann et al, 1991). The concentration of blood
glucose obtained is within the normal range for cattle in
different diets (Thorpe etal., 1988).

The effect of period on blood urea-N concentration of
cows on forage/concentrate without and with molasses
inclusions at 5, 10, and 15 suggest that microbial protein
fermentation and fixation were better in the concentrate
mixture than in the cows fed forage alone. BUN concen-
tration of cows on all concentrate mixtures seems to sug-
gest that ruminal ammonia was well utilized for optimal
microbial growth and there was no protein shortage. An
increase in blood urea-N has long been associated with an
increase in N intake (Torrell etal., 1974) and with the
ratio of N and energy intakes (Huntington, 1980). The
range of values generated in this trial are close to that
observed in normal production systems, which are be-
tween 1.67 and4.16 mM insheep (Torrell etal., 1974),
dairy cows (Morbeck et al, 1991; Hayes et al.,
1996).

Blood-N is used as a supplementary indicator of nitro-
gen utilization and feeding adequacy in dairy cows and the
main theory behind this concept is that urea concentration
in blood can provide information on nitrogen losses fol-
lowing absorption of ammonia from the gut (particularly
the rumen) (O ltner etal., 1985). When rumen microbes
utilized ammonia (converted to microbial protein), this is
absorbed across the rumen wall into the blood Mc¢ -
Llmoyle,2003). Overall, BUN concentrations of cows
in this trial are below the 10 mg/100 ml level reported by
Preston et al. (1965) as indicative of efficient blood
urea-N utilization.

Blood glucose and not blood urea-N was affected by
molasses levels. The results of this trial show that dietary
treatments were sufficient to meet the protein and energy
requirements of the cows for milk production. Data on
voluntary DMI, milk yield and milk constituents, seem to
suggest that milk yield of cows could be modulated by
level of molasses in the concentrate mixtures and therefore
molasses levels that ranges between 5-10% are most suit-
able. In conclusion the 10% level seems the best and there-
fore recommended for inclusion in the concentrate mix-
tures of lactating dairy cows on a basal diet of Setaria
sphacelata in Fiji.
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Vliv piidavki melasy do doplitkovych jadrnych krmiv na sloZeni mléka a krevni metabolity u dojnic spasajicich
pastviny zaplevelené bérem (Setaria sphacelata) na Fidzi.

Scientia Agric. Bohem., 38, 2007: 34-42.

Byl sledovan vliv piidavkii melasy k doplitkovym jadrnym krmiviim na piijem suSiny krmné davky, dojivost, slozky
mléka a krevni metabolity u dojnic spésajicich pastvu zaplevelenou bérem (Setaria sphacelata). Do pokusu bylo zafa-
zeno 30 dojnic friského plemene ve véku 6-7 let, s primérnou hmotnosti 428 + 6,5 kg. Pfed zahdjenim pokusu byly
dojnice rozd&leny do péti skupin podle krmnych dévek aplikovanych v pokusu, ktery trval 126 dni. Pokusné skupiny
podle zkrmovaného krmiva tvofily : T, — jenom pastva, T,— pastva + jadrné krmivo, T; —pastva +jadmé krmivo s pii-
davkem 5 % melasy, T4 — pastva + jadmé krmivo s pfidavkem 10 % melasy, T5— pastva + jadrné krmivo s ptidavkem
15 % melasy. Pi{jem suiny pastvy byl u skupiny T, statisticky nevyznamné vyssi nez u ostatnich pokusnych skupin
(P > 0,05). Celkovy pifjem susiny krmné davky byl u skupin dostavajicich ptidavek jadra statisticky vyznamné vyssi
neZ u skupiny T,. Dojivost mezi skupinami se statisticky vyznamné liila (P < 0,05). V obsahu bilkovin a tuku v mléce
nebyly zjidtény vyznamné rozdily mezi skupinami, ale u dojnic v pokusu byl zaznamenén vyznamny rozdil proti hod-
notam pied zahajenim pokusu. Hodnoty glukézy v krvi byly pied zahajenim pokusu 1,1 mg/100 ml, pokusnou krmnou
davkou byly vyznamné ovlivnény — byly vyssi. Hodnota mocoviny v krvi byla pfed zahdjenim pokusu 3,1 mg/100 ml
a nebyla pokusnou krmnou dévkou ovlivnéna. Vysledky pokusu ukazaly, Ze krmné davky byly dostatené pro plnéni
pozadavkil dojnic jak v dusikatych latkach, tak i v energii. Udaje o piijmu suginy, dojivosti a slozkach mléka naznadu-
ji, ze dojivost byla ovlivnéna urovni pifdavku melasy. Jako nejvyhodnéjsi se ukazaly piidavky melasy 10 %, proto je
Ize doporuit pro zafazeni do jadrnych smési pro dojnice v laktaci pro zaplevelenou pastvu na Fidzi.

pastva dojnic; plevel Sefaria sphacelata; melasa; metabolity v krvi; mlécné slozky
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