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ABSTRACT

A total of 5852 records concerning daily milk
yield, content of protein and fat, and somatic cell
count was recorded in two farms (organic and
conventional). Somatic cell count was log10-
transformed before analysis because was not
normally distributed. The mixed model method-
ology was used according to a repeated-meas-
ures scheme, as the restricted maximum like-
lihood method to estimate lactation curves at
different season of calving and at different calv-
ing order. Calving order affected milk yield only
in the first three calving order with the lowest
production levels in the first six months of the
year for both farm; no effect could be observed
on fat and protein contents. The organic farm
shows the minor milk production (7.77 vs 8.10
kg/day/head organic and traditional respectively),
but good qualitative characteristics of milk, and
minor content of Somatic Cell Count. The milk
production is major, in traditional farm, in summer
respect the winter (10.4 vs 6.34 kg of milk/day/
head). In biological farm no difference between
seasons were observed. Peak milk yield occurs,
for both farms, at around the 6™ - 7" wk of lac-
tation.
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1. INTRODUCTION

The feature of buffalo species is a great capacity to
face adverse environmental conditions and a remarkable
longevity: a buffalo cow can produce up to 10 yr and
more.

The increasing economic relevance of the Italian buf-
falo depend from absence of production quotas in the
European Community and, above all, from high market
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demand of mozzarella cheese obtained by buffalo milk,
which results in price more than double of cow milk.
Normally animal are kept on paddocks and feeding is
mainly based on unifeed during lactation and on pasture
for dry cows and young animal. The productive cycle is
usually seasonal; most calving is concentrated in the pe-
riod July to December, as autumn is the natural mating
season. The Italian buffalo cow produces on overages
2150 kg of milk for lactation with 8.28% and 4.74% of
fat and protein respectively [1]. However, in this species,
there is limited knowledge of the effects of main factors
affecting milk production. Actually, studies on dairy buf-
falo are few and discontinuous [2-4], probably due to the
great differences in the environment and in the produc-
tive level of animals in the different countries. In par-
ticular, disentangling the effect of the stage of lactation
from other factors—such as management type, parity,
season of calving and season of production, is difficult.
Studies on dairy cattle have shown that the effect of
lactation length accounts for a substantial amount of the
variation in the production of milk and in its composition.
The use of mathematical functions to model the evolu-
tion over time of milk production is able to separate the
effect of the lactation stage from other environmental
factors only when they average out over lactation [5]. To
properly consider the factors whose impact can change
over time, i.e., over several test-day (TD) measures within
lactation [6]; the direct analysis of TD measures by
mixed linear models has been proposed as an alternative
to lactation curve fitting. In recent years, these ap-
proaches have been brought into one perspective in TD
models that use mathematical functions as covariates to
account for the lactation curve [7,8]. This methodology
has proved to be particularly useful in situations in which
large amounts of data are available and the effects of
environmental factors have been extensively studied, as
in the case with the genetic evaluation of dairy cattle.
Also, somatic cell count (S.C.C.) is other important pa-
rameter because an increase of S.C.C. corresponding
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often at an inflammation of the mammary gland and in-
fluence milk quality. [9] reported that S.C.C. has a nega-
tive effect on milk and lactose yield in buffaloes, causing
the drop in milk production and milk quality. [10,11]
have shown no change in fat content, but found a de-
crease in total fat yield because of a decline in milk pro-
duction, moreover [10] have shown elevated S.C.C. is
associated with a decrease in lactose because of re-
duced synthetic activity of the mammary tissue. [12,13]
observed the positive correlation between total protein
content and S.C.C. content. [13] reported that when the
content S.C.C. increased the lactose content reduced.

The objective of this study was to check the effect of
calving season and calving order on milk yield and its
characteristics at two different managements.

2. MATERIALS AND METHODS
2.1. The Herds

This study was conducted at an organic and conven-
tional farms located in the south Italy, both near Salerno.
Its territory extends from east to west by the Tyrrhenian
Sea to Mount Soprano (1082 m) and from north to south
by the river Sele River Solofrone.

The landscape is characterized, from west to east, with
along coastline with wide sandy beaches also 80 meters,
followed by a lush pinewood band then a vast plain,
intensively cultivated, which comes on the slopes of the
mountain range, covered in National Park of Cilento and
Vallo di Diano, where there is the historic core of the
village.

The average temperature of the coldest month, January,
came in at +6.8°C, one of the hottest month, August, is
+24.4°C.

The farms are located about 441 meters above sealevel.

In the organic farms the breeding facilities are spacious,
modern and comfortable.

The animals were fed a total mixed ration of 22 kg of
dry matter/day/head consisting of (% of dry matter): corn
silage (37.5%), concentrate (43.9%), and barley straws
(18.6%) for traditiona farm; in the organic farm, the
animal received a diet, composed from 59% of grass
silage, 35% of wheat straw and from 6% of concentrate.

The chemical composition of the two unifeed was re-
ported in Table 1.

The vanguard milking techniques guarantee impecca
ble hygiene, superior milk quality and well-being of the

animals in fact the introduction of robots for the milking
have changed the milking process itself: the buffaloes
regained a more natural and less distressing rhythm of
life, they can decide themselves when to give milk. The
farmers on the other hand no longer need to subject
themselves to the animals needs but assume the role of
observers and supervisors.

The data for M.Y. were obtained from two mechanics
milking (0500 and 1700 h) for both farm.

All procedures used in the experiment were in accor-
dance with the ethical procedure for animal welfare.

2.2. Farms Investigations

A total of 5852 records concerning daily milk yield
(MY), percentages of fat (%F), protein (%P) and somatic
cell counts (S.C.C.) were collected and analyzed on 1534
Italian buffalo cows and were observed on two family
farm located in Salerno—South-Italy (organic and con-
ventional).

The organic farm has about 210 heads in lactation,
with an average production of 1831 kg of milk, 8.95 and
4.61% of fat and proteins respectively, in 240 days of
lactation. The traditional farm has about 471 heads in
lactation, with an average production of 1855 kg of milk,
8.31% and 4.75% of fat and proteins respectively in 201
days of lactation.

The lactation length was fixed at 210 4 and it was died
into 10 intervals of 20 d each, starting from 10 day post-
partum.

2.3. Statistical

Data were grouped according to the following factor:
calving season (4 levels: 1st = January to March; 2nd =
April to June; 3rd = July to September; 4th = October to
December), calving order (Qlevel: 1=1;2=2;3=3; 4
=4 at6;5=7 at 8; 6 =9 and beyond)

The milk constituents were analyzed from the mixer of
both milking and analyzed by infrared method Milko
scan 133B. S.C.C. was determined by fluoro optometric
method (Fossomatic 90).

Somatic cel count was log10-transformed before analy-
ss because the S.C.C. was not normally distributed.

ANOVA is carried out to evaluate eventualy signifi-
cative differences between farm on milk production and
milk quality. The Pearson correlation was effectuated for
valuating the relationship between parameter.

Table 1. Chemical composition of the two unified.

Unifeed Organic Farm

Unifeed Conventional Farm

Crude Protein
Crude Fiber
NSC
Milk Forage Units/kg Dry Mater

6.87 7.89
20.0 64.55
25.0 18.23
0.80 0.88
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The mixed model methodology was used according to
a repeated-measure scheme, as well as the restricted
maximum likelihood method available in the software of
[14].
In general the model can be presented was:
Vigm = 00V + 0, + ¢+ (0C) + ey

where y;u = M.Y. or %F, %P and SCCt.; a = intercept;
v; = random effect of the ith buffalo; o; = fixed effect of
the jth calving order; ¢, = fixed effect of the /th season of
calving; (oc)y = fixed effect of interaction the jth calving
order and the /th season of calving; .= residue.

3. RESULTS AND DISCUSSION

Descriptive statistics for milk yield, fat and protein
percentage in the different farm were reported in Table 2.

Table 2 showed that the organic farm show minor
milk production, in function of the limitations imposed
by the EEC Regulation on nutrition livestock, show good
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qualitative characteristics of milk produced and minor
content of S.C.C.t. These characteristics are correlated at
good quality of feed in the organic farm.

Figure 1 showed the difference milk yield between
farm at different season calving.

In function of feed disponibility, in different period of
years, it appears evident that the buffalo cows that calving
in the first six months of year, in the organic farm, were
well feed, but, in traditional farm in the second period of
the years, the animal have a disposition good mais silage
that favourable the major milk production. The milk pro-
duction is major, in traditional farm, in summer respect
the winter (10.4 vs 6.34 kg of milk/day/head). In bio-
logical farm no significative difference between seasons
were observed. Peak milk yield occurs, for both farm, at
around the 6™ - 7" wk of lactation; the rate of decline
following pesk trend to increase with the age of animal.

Figure 2 showed the difference of fat content (%) be-
tween farm at different season calving.

Table 2. Descriptive statistics for milk yield, fat, protein contents and S.C.C.t. between farms.

Means Std. Dev. Std error
Milk yield (Kg/day/head) Organic farm 777" 3.35 0.08
Conventional farm 8.10" 359 0.11
Fat content (%) Organic farm 871" 2.15 0.05
Conventional farm 7.98" 1.93 0.06
Protein content (%) Organic farm 471" 0.42 0.01
Conventional farm 4.83" 041 0.01
Somatic cell count transformed Organic farm 2.00” 0.42 0.01
Conventional farm 207" 0.50 0.02

“"Correlation is significant at the 0.01 level.
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Figure 1. Different milk yield between organic and traditional farm at different

season of calving.
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Figure 2. Different fat content (%) between farm at different season calving.
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The organic farm shows a greater amount of fat in milk
regardiess of the season of calving compared with the
conventional farm. This is justified of the better respect
of animal welfare and quality of food to buffalo’s cow
administered also for the amount of forages adminis-
tered.

No difference between the protein content of milk was
found between the two companies considered.

Figure 3 showed the difference of S.C.C.t. between
farm at different season calving.

An examination of Figure 3 is apparent that a the ration
scheme at major concentrate content acting negatively on
the mammary gland as resulted of the mgjor S.C.C.t. con-
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tent in the milk in conventional than organic farm.

In Figure 4 we reported the milk yield trend between
organic and traditional farm at different calving order.

Milk yield was mayor in the second month of lactation,
but no for 2™ and 5" calving order, and then decreased
from 6" month of lactation for al parity and in both
farm.

Daily milk yield increases with the age of animal until
5to 6 yr of age and then decreases for buffaloes aged 7
yr and more according to reported by [3] in both farm.
The effect of age on fat and protein content is negligible,
whereas small differences among age can be found for
protein percentage (Figure 5).

SCCt content between farm at different season of calving
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Figure 3. Different of S.C.C.t. between farm at different season calving.
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Figure 4. Milk yield trend between organic and traditional farm at different

calving order.
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Figure 5. Protein content (%) trend between organic and traditional farm at

different calving order.
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Calving order affected milk yield only in the first three
calving order with the lowest production levels in the
first six months of the year for both farm; no effect could
be observed on fat and protein contents.

Analysis of milk yield showed highly significant dif-
ferences for fixed effect of season of calving (P < 0.001)
and also for calving order (P < 0.001).

In the 7" parity, the S.C.C.t. was lower than in all
other parities. In the study conduced by [9] the SC.C,, in
the first parity, was lower than in all other paritiesin all
the months of lactation. [15] reported that the S.C.C.t.
was high during the first phase of the lactation. In all of
the parities S.C.C.t. decreased in the 3rd months of lacta-
tion and persisted constant in the others month of lacta-
tion.

[9] reported that S.C.C.t. decreased in the second month
of lactation and increased thereafter up to the 9th month.
In the work of [16] the S.C.C.t. decreased in the first 60
d of lactation and then increased.

The peaks of %F were variable between calving orders:

decreased starting to 4™ calving order with a trend that
increases with advance of months of lactation.

Nothing variation exist for protein content in all parity
and all calving order.

The all results were in agreement with literature re-
ports.
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