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The aim of this study was to evaluate the chemical profile, somatic cell count (SCC) and milk
production of Holstein, Girolando and Jersolando cows. Fresh milk samples were collected from 34
high-production cows, averaging 31 L/day, belonging to three genetic groups (Holstein, Girolando and
Jersolando). Experimental design was completely randomized, in which data collected were submitted
to analysis of variance considering the effects of genetic group on milk quality and production.
Correlations between milk volume and fat, protein, lactose, total dry extract, defatted dry extract and
SCC were assessed. Jersolando herd produced milk with higher content of solids compared to the
Holstein and Girolando. In relation to milk production, Girolando cows stood out over the others.
Correlations between volume and fat, protein, total dry extract and defatted dry extract were negative;
however, lactose showed positive correlation. The dairy system evaluated in this study demonstrated
potential to meet the quality requirements of milk related to SCC in the current period and also from
2014, showing that large investments in facilities are not required to obtain quality milk.
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INTRODUCTION

Milk composition has increasing importance for the dairy
industry and producers, as it is directly related to
processing, industrial production and price. In payment
programs, parameters such as fat and protein contents,
SCC, total bacterial count (TBC) and milk volume are
evaluated.

In these programs, crossbreeding now has the possibility
of becoming more popular, since payment is based on
the content of solids, production and quality. In tropical
countries, native breeds compromise the increase in milk
production due to low production levels and European
breeds due to adaptive difficulties.
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Crossing involving breeds of Indian origin (Zebu) and
breeds of European origin (Taureans) provide the rational
use of adaptation to the tropical climate of Indian breeds
combined with the productive potential of European
breeds.

The interest in crossing, in particular with the Jersey
breed, is driven by the profitability potential (Lopez-
Villalobos et al., 2000), fertility (Auldist et al., 2007) and
longevity (Harris et al., 1996), and with the Holstein
breed, the goal is to improve production yields, since this
breed produces large milk volumes.

Zebu breeds, especially Gyr, play an important role in
Brazilian dairy chain due to their good adaptability and
performance under the management conditions
prevailing in Brazil, both as a pure breed, as in crosses
with specialized dairy breeds, especially Holstein
(Santiago, 1975). Due to the importance of knowing the
characteristics of the milk produced by animals of
different genetic groups in order to fit to quality payment
program, the aim of this study was to evaluate the
chemical composition and SCC of milk, as well as the
milk production of Holstein, Girolando and Jersolando
cows, in the dry period.

MATERIALS AND METHODS
Study location and description

The study was conducted according to the ethical principles of
animal experimentation of the "Ethics Research Committee with
Animal Models", Federal Institute of Education, Science and
Technology of Goias - Rio Verde Campus - GO under No.
031/2012. The study was conducted on a dairy farm at the
municipality of Rio Verde - Goias, located on Highway GO 174, Km
05, which had a herd of 94 Holstein, Gyr Girolando and Jersolando
cows divided into three different groups namely, animals with high
(31 L milk / day), intermediate (16 L milk / day) and low (10 L milk /
day) milk production. The milk produced in the farm was transferred
to a dairy industry located in the city of Goiania - Goias. The study
was conducted in the dry period.

Fresh milk samples were collected during morning milking (5:30
am) only from the first group (animals of high production), which
had the same average milk production and received the same diet.
The group consisted of 34 high-production cows, with average 31 L
milk / day, belonging to three distinct genetic groups, which were
selected from the blood degree as follows: Group 1 (13 Holstein
cows), Group 2 (16 cows with genetic composition from % to %
Holstein / Gyr, called Girolando) and group 3 (five cows with genetic
composition %4 Holstein and % Jersey, called Jersolando). All cows
were on average at 100 days of lactation, 90 months of age and
510 kg of body weight.

Animals were submitted to two daily milkings in a mechanized
milking system with closed circuit and six sets provided of
collectors. Morning milking began at 5:30 am and the afternoon
milking at 04:30 pm, lasting two and a half hours each milking. All
animals were submitted to artificial insemination. Milk production
was monitored throughout the experimental period (3 months)
through milk meters connected to the milking machine in the
morning and afternoon milking, totaling the daily production of
animals. The result was expressed in kg.

Animals had access to clean water and balanced diet, offered
according to the nutritional requirements and between milkings,
cows remained on pasture that was not the main source of food but
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rather a resting place. Diets were formulated according to NRC
(2001) for dairy cows with an average of producing 31 kg milk/day
with 3.0% milk fat.

During the experimental period, cows received the following in
the trough during milking (twice daily): 4 kg of feed, distributed into
two milkings and 8 kg of feed and corn silage ad libitum in trough
outside the milking room. The feed consisted of corn germ,
soybean meal, corn grits, cotton cake, uremax, optigem and cooked
soybean core, according to Table 1.

Sample collection and milk analysis

The collection procedure followed the norms of good milking
practices: teats were washed with water and the first three milk jets
were discarded in a black bottom mug to verify the presence of
lumps, then, with the aid of an applicator, teats were immersed in
pre-milking solution based on sodium hypochlorite and waiting 25 s
to obtain total product efficiency. After cleaning, teats were dried
with paper towels for the coupling of teatcups, milk samples were
collected in individual collectors and after complete milking of
animals, the amount of milk produced was individually recorded in
field record; subsequently, milk was packaged in sterile flasks
containing preservative Bronopol®, homogenized and stored in
isothermal boxes containing ice and sent to the Laboratory of Milk
Quality, Food Research Center, School of Veterinary and Animal
Science, Federal University of Goias (LQL / CPA / UFG) for the
performance of electronic analyses to determine milk components
(fat, protein, lactose, defatted dry extract (DDE), total dry extract
(TDE) and SCC. At the end of milking, post-milking solution was
used, whose base was 0.25% glycerin iodine.

Milk quality assessment
Proximate composition

Fat, protein and lactose contents, DDE, TDE were determined
using the analytical principle based on the differential absorption of
infrared waves by milk components using equipment MilkoScan
4000 (Foss Electric A / S. Hillerod, Denmark) (International Dairy
Federation, 2000). The results were expressed as percentage
(Table 1).

Somatic cell count

SCC, whose analytical principle is based on flow cytometry, was
performed using equipment Fossomatic 5000 Basic (Foss Electric A
/' S. Hillerod, Denmark), (International Dairy Federation, 2006). The
result was expressed in SC / ml.

Statistical analysis

Animals were divided into three groups according to breed. Group 1
(13 Holstein cows with 135 repetitions), Group 2 (16 Girolando
cows with 162 repetitions) and Group 3 (05 Jersolando cows with
81 repetitions) totaling 34 animals. The experimental design was
fully randomized and data collected were submitted to analysis of
variance considering the effects of genetic group on milk quality
and productivity. Analysis also used Tukey's test at 5% probability
and SISVAR software (Ferreira, 2003). Linear correlations between
milk volume and fat, protein, lactose contents, DDE, TDE and SCC
were assessed. Statistical procedures were performed using the
ASSISTAT software.
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Table 1. Proximate and chemical composition of diets offered to cows.

Total diet ingredients

%

Corn silage 48.13

Corn germ 24.24

Soybean meal 44% 06.28

Corn grits 05.04

Cotton cake 07.14

Uremax 00.55

Optigem 01.10

Cooked soybean core 07.52

Total 100

Chemical composition of total diet %

Crude protein 16.7

Ether extract 04.5

Neutral detergent fiber 31.9

Acid detergent fiber 16.8

Total digestible nutrients 69

Calcium 00.8

Phosphorus 00.4

Table 2. Influence of breed on chemical composition and milk production.
Breed Chemlcal composition (%) Milk production (Kg)
Fat Protein Lactose TDE DDE

Holstein(n=135) 2.93° 3.03"™ 467° 11.60° 8.67° 31.72°
Girolando (n=162) 270° 3.01" 459° 11.27° 8.57°¢ 34.40°
Jersolando (n=81) 3.18° 3.06 ™ 4.80° 12.04 2 8.86° 22.36°
Mean 2.89 3.03 4.66 11.55 8.66 30.86
CV (%) 22.32 7.4 4.91 6.85 4.02 16.92

Means followed by different letters in the column are statistically different * (p<0.05). * NS = not significant (p>0.05). TDE: Total Dry Extract;

DDE: Defatted Dry Extract; CV: Coefficient of Variation.

RESULTS AND DISCUSSION

In Brazil, there are few studies on dairy cattle evaluating
the productivity of cows, especially with Jersolando
animals. The evaluation of the milk production of these
animals in breeding systems used in Brazil, especially in
southwest Goias, enable obtaining results that
demonstrate the productive potential and the
characteristics of milk of these animals in this particular
environment and management conditions.

Table 2 shows the fat, protein and lactose contents, TDE,
DDE and milk production of Holstein, Girolando and
Jersolando cows mechanically milked at a dairy farm in
the Southwestern region of the state of Goias. Regarding
the chemical composition of milk, effect (p<0.05) of the
different breeds on the fat and lactose levels, TDE and
DDE was observed, as well as on milk volume (Table 2).

By analyzing the coefficient of variation (CV), it was
observed that the experimental precision was adequate
for all variables under study, and fat content was the
most unstable response with respect to CV, equal to
22.32%, due to the increased variation range in relation
to other components. The fat content of milk from
Jersolando cows was higher (3.18%), followed by
Holstein cows (2.93%) and Girolando cows, whose milk
showed the lowest fat percentage (2.70%). The fat
contents of 2.93 and 2.70%, which refer to Holstein and
Girolando breeds respectively, are not within the limits
established by Brazilian legislation, Normative Instruction
62 of 2011, which recommends minimum values of 3.0%
(Brazil, 2011); however, the fat content of milk from
Jersolando cows (3.18%) was above the minimum
required by Normative Instruction 62 of 2011 (IN
62/2011).



This result may be related to the lower volume of milk
produced by Jersolando cows, explaining the higher fat
content, since as the production potential increased, the
fat percentage decreased. Studies on the quality of milk
from Jersolando cows are scarce and there are no
scientific reports on the characteristics and volume of
milk produced by these animals. Fat contents lower than
those found in this experiment were observed by
Raimondo et al. (2009) in a study conducted in the state
of Sdo Paulo with Jersey cows in the first month of
lactation, obtaining 2.39 to 2.97% fat.

Similar to our findings, but with Jersey cows, Botaro et
al. (2011), in a study in the state of Sdo Paulo from 2007
to 2008 found higher fat contents in the milk from Jersey
cows (3.97%) compared to Holstein and Girolando cows,
which showed no significant difference from each other
(3.54 and 3.45%, respectively). The result of this study in
relation to the fat percentage of milk from Holstein cows
(2.93%) was lower than that found by Santos et al.
(2009), who observed high fat content in the milk from
Holstein cows (4.30%) using soybean oil in the diets of
cows during the transition period. Paula et al. (2008) and
Stelzer et al. (2009) observed similar fat contents
(3.40%), but higher than those found in this work.

Dairy breeds of European origin have specialized
function for milk production and high feed utilization
efficiency, but suffer from physiological and behavioral
problems caused by heat stress, slowing production and
consequently concentrating nutrients; on the other hand,
animals of Indian origin are more adapted to tropical
climate. The protein content in milk of the present study
did not differ between breeds (p>0.05), regardless of
genetic group evaluated, and the minimum protein
content was achieved according to Brazilian legislation,
which recommends values above 2.9%. Unlike this
research, Botaro et al. (2011) observed significant
differences among breeds (Jersey, Holstein and
Girolando), where Jersey cows showed higher protein
percentage in milk (3.38%) compared to the other groups
that showed no difference from each other (3.21 and
3.22%, respectively).

As found in this study, Deitos et al. (2010) also
observed no difference (p>0.10) between breeds
(Holstein and Brown Swiss) in the state of Parana, with
mean values of 3.15 and 3.17% protein, respectively.
Changes of protein content of milk are less significant
and although influence total production, have little
variation in milk (Darr, 2002).

The average lactose content in milk was 4.80, 4.67 and
4.59% for Jersolando, Holstein and Girolando breeds,
respectively, showing significant difference among
themselves (p<0.05). Similarly to results obtained in this
study, Deitos et al. (2010), in a study with 32 %2 blood
Holstein and Brown Swiss cows found no variation
between groups (p>0.10), with average content of 4.61%
lactose in milk. Smaller lactose percentages were
observed by Botaro et al. (2011), who obtained average
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lactose content in the milk of Holstein, Jersey and
Girolando cows of 4.42, 4.30 and 4.45%, respectively.

In this study, it was observed that there was variation in
the lactose percentages according to breed, and
Jersolando cows showed lower production potential
compared to the other breeds in this study, which may
explain the higher concentration of lactose in the milk
from these animals. Furthermore, the lactose levels in
milk depend on the glucose produced in the liver from the
propionic acid produced in the rumen, and this acid is
produced in greater proportion when adequate amounts
of concentrate is supplied to animals (Pereira, 2000) and
milk collections in this work were carried out during the
dry season when forage availability is scarce and animals
receive concentrate-based diets. The Brazilian legislation
does not establish minimum lactose content for
refrigerated raw milk.

Total dry extract, which results were 12.04, 11.60 and
11.27% for Jersolando, Holstein and Girolando animals,
respectively, showed significant difference among breeds
(p<0.05). Data obtained in this study were lower than
those found by Ponce (1996), who reported average
values of 13.83% for Zebu cows due to the
characteristics of the breed of raising the fat content in
milk and consequently increase total solids.

Similar to results of this study, but with different breed,
Deitos et al. (2010) also found significant difference
(p<0.10) in the TDE content of milk from Brown Swiss
(12.17%) and Holstein cows (11.72%). Total solids in milk
represents the sum of all milk constituents (except water)
and fat is most responsible for its change, thus, the
results found in this study can be attributed to the higher
fat and lactose contents present in milk from Jersolando
and Holstein cows. The DDE percentage was influenced
by breeds (p<0.05), and the highest DDE concentrations
were observed in milk from Jersolando cows (8.85%)
compared to Holstein (8.67%) and Girolando cows
(8.57%).

In contrast to our study, Deitos et al. (2010) found no
significant differences (p>0.10) in relation to DDE
between genetic groups (Holstein and Brown Swiss),
obtaining mean value of 8.75%. Defatted dry extract
includes all milk constituents except fat, thus, it is related
to the amount of milk nutrients aimed at cheese
production. The differences among genetic groups
evaluated in this study for DDE can be attributed to
variations in the milk constituents of the different groups.
Brazilian law recommends minimum DDE content of
8.4% for fresh milk (Brasil, 2011). Girolando cows
demonstrated greater production potential (34.40 L milk
/day) compared to Holstein (31.72 L milk/day) and
Jersolando cows (22.36 L milk/day). These results
confirm that Girolando cows produce higher milk volume
due to the robustness of Gyr and good productivity of
Holstein cows. Although animals of European origin are
known for high production potential, in this study, Holstein
and Jersolando cows showed lower productivity, and this
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Table 3. Influence of breeds on somatic cell count of fresh milk.

Somatic cell count

Breeds
SC/ml x 1000 Log

Holstein 294.68 " 216 ™

Girolando 333.86™ 2.18"

Jersolando 45412 " 2.02™

Mean 345.64 2.14

CV (%) 272.92 24.23

*NS = not significant (p>0.05). CV: Coefficient of Variation.
result may have occurred due to the greater sensitivity of values are within current legislation, improving

these animals to higher temperatures, since sampling
was performed during the dry season. According to
Aguiar and Baccari (2003), high temperatures associated
with high humidity and intense solar radiation are
responsible for decrease in milk production of cows of
intermediate and high production.

Similarly to this study, Heins et al. (2008) in confined
system in the United States, observed higher milk
production in Holstein cows compared to 2 Holstein x
Jersey (7705 vs.7147 kg). Several studies such as
Lopez-Villalobos et al. (2000); Auldist et al. (2007) and
Heins et al. (2008) found that Holstein x Jersey crossbred
cows produced approximately 93% of the amount of milk
of pure Holstein cows, regardless of production system.
Thus, crossbreeding offers advantages such as
complementarity and hybrid vigor and most crosses
between specialized dairy animals are based on Holstein
breed, with higher milk production, a feature that was not
observed in this study due to the lower adaptation to the
tropical climate of the southwestern region of the state of
Goias. Jersey, known for high concentration of solids in
milk, as could be observed in this study, rapid maturity
and higher fertility (Freyer et al., 2008) and Gyr, for good
adaptability and performance under the management
conditions prevailing in Brazil, also observed in this
experiment.

Table 3 shows the SCC results of milk from Holstein,
Girolando and Jersolando cows mechanically milked at a
dairy farm in the Southwestern region of the state of
Goias, which also showed the SC values according to
breed, with no significant results (p>0.05). The results are
presented as arithmetic mean, but when analyzing the
CV (272.92%), it was observed that the experimental
accuracy was not appropriate due to the lack of normal
distribution of data, so the data were transformed using
the logarithmic function and also presenting in logarithm
with CV (24.23%).

Regardless of genetic group evaluated, it was
observed that the mik SCC is within values
recommended by Normative Instruction 62 of 2011,
which establishes maximum count of 600,000 SC/ml, up
to June 30, 2014, when it will be reduced to 500,000
SC/ml; however, even considering that the average SCC

measurement and mastitis control should be performed,
since the milk from the mammary glands of healthy
animals contains 50 to 200,000 SC/ml (Kitchen, 1981).

Results above those found in this study were found by
Botaro et al. (2011), who obtained scores of 639,000
SC/ml.; 567,000 SC/ml and 578,000 SC/ml for Holstein,
Jersey and Girolando cows, respectively.

According to Souza et al. (2005), factors such as
milking system, type of equipment, cleaning and
disinfection of teats, number of calving, stage of lactation
and diet can influence the SCC in milk. Thus, the SCC
present in milk is a general indicator of the mammary
gland health, widely used as an indicator of subclinical
mastitis, being also accepted as a standard measure for
determining the quality of refrigerated raw milk (Tsenkova
et al,, 2001). Table 4 shows the results of the simple
linear correlation analysis among variables milk volume
and quality. There was a negative correlation (p<0.01)
between milk volume and fat content of Holstein and
Girolando cows. This result indicates that the higher the
milk volume, the lower the fat content in milk due to the
dilution effect; fat concentrations in this study tended to
be lower as there was an increase in milk production in
the different breeds analyzed (Table 3). For Jersolando
cows, milk fat and volume were not correlated (p>0.05),
and this may have occurred due to the decreased milk
production observed in this group as well as to the higher
fat percentage in milk, which is concentrated as a
function of the lower milk volume.

Similarly, Ribeiro et al. (2009) found mean fat content
of 4.42% in the milk from animals producing up to 10
kg/milk/day, demonstrating that in lower milk volume, fat
concentration is higher. Negative correlation was also
observed (p<0.05) between production volume and
protein content of milk from Girolando and Jersolando
cows, with no correlation for variables among Holstein
cows (p>0.05). This result is also related to the higher
milk volume produced, with average of 31 L of milk/day,
diluting the protein content (Table 4). These data
corroborate those found by Galvao Junior et al. (2010),
who observed a decrease in the protein content as the
production of animals increased from 3.88% protein in
the milk of animals producing 8.41 L milk/day; 3.56%
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Table 4. Linear correlation between volume and quality of milk from Holstein, Girolando and Jersolando cows.

Breed
Correlation - - reeds

Holstein Girolando Jersolando
Volume x Fat -0.2396 -0.3243 " -0. 0858"
Volume x Protein -0.1635 ™ -0.1685 " -0.2448
Volume x Lactose 0.1950 -0.0909 "™ 0.0097 "™
Volume x TDE 01727 -0.3317 " -0.1336 ™
Volume x DDE 0.0543 " -0.1841° -0.1707™
Volume x SCC -0.1487 ™ 0.0654 " 0.1341"™

** Significant at 1% probability level (p<0.01). * Significant at 5% probability (0.01<p<0.05). NS: not significant (p>0.05).
TDE: total dry extract; DDE: defatted dry extract; SCC: somatic cell count.

protein for milk production of 12.63 L/day and 3.43%
protein when cows produced more milk (milk 20.28
L/day).

There was a positive correlation (p<0.05) between
production and lactose content in milk from Holstein
cows. For Girolando and Jersolando cows, variables milk
volume and lactose were not correlated (p>0.05). The
synthesis of lactose by the glandular epithelium
significantly affects the amount of milk produced due to
the critical role of lactose as an osmotic regulator of milk
volume (Machado et al., 2000). This result demonstrates
that the greater the milk volume, the higher the lactose
concentration, because the higher the lactose synthesis,
the larger the amount of water drained into alveolar cells.
Since Holstein cows are known for their high production
potential, this correlation could be observed in their milk.
Unlike results obtained in this study, Galvao Junior et al.
(2010) observed that the average lactose content
(4.82%) was higher when animals produced lower milk
volume (15 L milk/day).

Negative correlation was also observed between
production volume and TDE content in milk from Holstein
(p<0.05) and Girolando cows (p<0.01), and no correlation
was found for this variable in the Jersolando herd
(p>0.05). Increase in milk production tends to dilute
components of the dry extract. Thus, variables negatively
correlated with milk production in this study are mainly
components of the milk dry extract (fat and protein).

Similarly to our study, Galvao Junior et al. (2010)
observed correlation coefficient of -0.3358 for TDE,
according to the average daily production of Zebu cows.

In this study, DDE was only correlated with milk volume
in Girolando cows (p<0.05), thus, the variation in protein
content observed in the milk from these animals can
justify the decrease in DDE obtained in this study, since
DDE includes all milk constituents except water and fat.
As in this research, Galvdo Junior et al. (2010) found
negative correlation between milk volume and DDE (-
0.4700) in zebu cows. There was no correlation (p>0.05)
between milk volume and SCC in the different breeds.
Corroborating the results observed in this study, Galvao
Junior et al. (2010) found no correlation between milk

production and SCC (0.0629) in zebu cows. There are
several factors that affect SCC such as the level of
infection of the mammary gland, season, stage of
lactation and age; however, milk volume did not affect
SCC of milk from cows studied in this research.

A peculiar feature of the Brazilian livestock, especially
in dairy cows, is the great variability of production
systems. This makes the correct choice of a certain
breed or crossing of breeds for these herds even more
difficult. Thus, the production potential of every breed and
production systems used in the country should be studied
for the correct selection of a particular breed for the
different production systems. Since the choice of the
genetic group is an optimization element, investigating
the characteristics of the milk produced among the major
milk-producing breeds in Brazil and used mainly in the
southwestern of the State of Goias is relevant, since
payment programs evaluate quality parameters such as
production, content of solids and SCC.

Conclusions

The results of this research indicated that the use of
Jersolando cows in dairy herds is a good alternative to
increase fat, protein and DDE contents, which are the
main parameters used in payment programs for milk
produced by dairy systems. In the environmental
conditions of the southwestern region of Goias, Girolando
cows showed better milk production potential compared
to Holstein and Jersolando cows. However, considering
that payment programs in the southwestern region of
Goias prioritize volume and concentration of milk
nutrients, Holstein cows may result in better financial
returns to the dairy producer because these cows show
good production potential and chemical composition of
milk compared to Girolando cows. The dairy system
evaluated in this study demonstrated potential to meet
the quality requirements of milk related to SCC in the
current period and also from 2014, showing that large
investments in facilities are not required to obtain quality
milk.



754 Afr. J. Agric. Res.

Conflict of Interest

The authors have not declared any conflict of interest.

ACKNOWLEDGMENTS

Capes, CNPq and FAPEG are acknowledged for the
financial support.

REFERENCES

Aguiar 1S, Baccari JRF (2003). Respostas fisiolégicas e produgao de
leite de vacas holandesas mantidas ao sol e com acesso a sombra
natural. Rev. Cient. Eletrén. Med. Vet. Erinaria P. 1.

Auldist MJ, Pyman MF, Grainger C, Macmillan KL (2007). Comparative
reproductive performance and early lactation productivity of Jersey x
Holstein cows in predominantly Holstein herds in a pasture-based
dairying system. J. Dairy Sci. 90:56-62.
http://dx.doi.org/10.3168/jds.2006-869

Botaro BG, Cortinhas CS, Mestieri L, Machado PF, Santos MV (2011).
Composicdo e fragdes protéicas do leite de rebanhos bovinos
comerciais. Vet. Zootech. 18:81-91.

Brasil (2011). Ministério de Agricultura, Pecuéria e Abastecimento.
INSTRUCAO NORMATIVA N° 62, de 29 DE DEZEMBRO DE 2011.
Diario  Oficial da  Unido, 30 dez. Disponivel  em:
<http://www.in.gov.br/visualiza/index.jsp.data=30/12/2011 & jornal=1
& pagina=6&total arquivos=160>. Acesso em: 06 Setembro 2014.

Deitos AC, Maggioni D, Romero EA (2010). Produgéo de Qualidade de
leite de vacas de diferentes grupos genéticos. Campo Digital 5:26-
33.

Dirr JW (2002). Atualizagdo em pastagem e produgdo animal —
ruminantes. Curso de extens&do. Mddulo 11. Universidade de Passo
Fundo: UPF. Brasil.

Ferreira DF (2003). Sisvar: versao 4.2. Lavras: UFLA. Brasil.

Freyer G, Konig S, Fischer B, Bergfeld U, Cassell BG (2008). Invited
review: Crossbreeding in dairy cattle from a German perspective of
the past and today. J. Dairy Sci. 91:3725-43.
http://dx.doi.org/10.3168/jds.2008-1287

Galvao Junior JGB, Rangel AHN, Medeiros HR, Silva JBA, Aguiar EM,
Madruga RC, Lima Junior DM (2010). Efeito da produgéo diaria e da
ordem de parto na composicao fisico-quimica do leite de vacas de
ragas zebuinas. Acta Vet. Bras. 4:25-30.

Harris BL, Holmes CW, Winkelman AM (1996). Comparisons between
fertility and survival of strains of Holstein- Friesian cows, Jersey cows
and their crosses in New Zealand. Braz. Soc. Anim. Sci. 26:491-493.

Heins BJ, Hansen LB, Seykora AJ, Johnson DG, Linn JG, Romano JE,
Hazel AR (2008). Crossbreds of Jersey x Holstein compared with
pure Holsteins for production, fertility, and body and udder
measurements during first lactation. J. Dairy Sci. 91:1270-8.
http://dx.doi.org/10.3168/jds.2007-0564

International Dairy Federation (IDF) (2000). 141C — Determination of
milkfat, protein and lactose content — Guidance on the operation of
mid-infrared instruments. Brussels, Belgium. P. 15.

International Dairy Federation (IDF) (2006). 148-2 — Milk — Enumeration
of somatic cells — Part 2: Guidance on the operation of fluoro-opto-
electronic counters. Brussels, Belgium P. 15.

Kitchen BJ (1981). Review of the progress of dairy science: Bovine
mastitis: milk compositional changes and related diagnostic tests. J.
Dairy Res. 48:167-188.

Lopez-Villalobos N, Garrick DJ, Holmes CW, Blair HT, Spelman RJ
(2000). Profitabilities of some mating systems for dairy herds in New
Zealand. J. Dairy Sci. 83:144-153.

Machado PF, Pereira AR, Sarries GA (2000). Composic¢ao do leite de
tanques de rebanhos brasileiros distribuidos segundo sua contagem
de células somaticas. Rev. Bras. Zootech. 29:1883-1886.

NRC (National Research Council) (2001). Nutrient Requirements of
dairy cattle. Washinton, DC: National Academic, 7.ed., P. 381.

Paula MC, Martins EM, Silva LOC, Oliveira CAL, Valotto AA, Gasparino
E (2008). Estimativas de parametros genéticos para a produgdo e
composi¢cdo do leite de vacas da raga Holandesa no estado do
Parana. Vet. Bras. Zootech. 37:5.

Pereira JC (2000). Vacas leiteiras: aspectos praticos da alimentagao.
Vigosa, MG: Aprenda Facil. Ed. UFV.

Ponce P (1996). Garantia de la calidad de la leche: enfoques actuales y
perspectivas em America Latina. Il Taller Internacional sobre calidad
de la leche. Universidade Australiana Valdivinia — Chile, P. 11.

Raimondo RFS, Saut JPE, Souza RM, Nunes MT, Birgel Junior EH
(2009). Teores de proteina, gordura e sdlidos totais no leite de
vacasda raga Jersey criadas no Estado de Sdo Paulo durante o
primeiro més de lactagdo. Braz. J. Vet. Res. Anim. Sci. 46:5.

Ribeiro AB, Tinoco AFF, Lima GFC, Guilhermino MM, Rangel AHN
(2009). Produgdo e composig¢éo do leite de vacas Gir e Guzera nas
diferentes ordens de parto. Rev. Caatinga 22:46-51.

Santiago AA (1975). Os cruzamentos na pecuaria bovina. Instit. Zootec.
P. 549.

Souza GN, Brito JRF, Moreira EC, Brito MAVP, Bastos RR (2005).
Fatores de risco associados a alta contagem de células somaticas do
leite do tanque em rebanhos leiteiros da Zona da Mata de Minas
Gerais, Brasil. Arquivo Bras. Med. Vet. Zootech. P. 57.

Santos ADF, Torres CAA, Renndé FP, Drumond MRS, Freitas Junior JE
(2009). Utilizagéo de dleo de soja em ragdes para vacas leiteiras no
periodo de transi¢gdo: consumo, produgdo e composi¢do do leite.
Rev. Bras. Zootech. 38:1363-1371. http://dx.doi.org/10.1590/S1516-
35982009000700028

Stelzer FS, Lana RP, Campos JMS, Mancio AB, Pereira JC, Lima JG
(2009). Desempenho de vacas leiteiras recebendo concentrado em
diferentes niveis, associado ou ndo a propolis. Rev. Bras. Zootech.
38:1381-1389.

Tsenkova R, Atanassova S, Kawano S (2001). Somatic cell count
determination in cow's milk by near-infrared spectroscopy: A new
diagnostic tool. J. Anim. Sci. 79:2550-2557.



