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ABSTRACT -  The objective of the present study was to characterize the food sources, as well as the composition and quality 
of milk obtained from household farms of western Paraná State (Brazil) with and without technical assistance during the different 
seasons. For such, 24 properties were selected, 12 of which only received assistance and technical support. Four milk samples 
were taken (summer, autumn, winter and spring) to assess the physicochemical composition, somatic cell count and total bacterial 
count and feed supplied to the animals to assess the chemical composition (crude protein, ash, dry matter and neutral detergent 
fiber). The data were analyzed in a completely randomized design with a 2 × 4 factorial arrangement; the first factor was the
presence and absence of technical assistance and the second factor was the four seasons of the year. Due to the dairy tradition of 
properties in the region, technical assistance had no significant effects on the health and nutritional quality of food, the number of
animals, the production, or total bacterial count, which suffered oscillations only depending on the seasons of the year. However, 
the presence of assistance contributed to reducing somatic cell counts of milk produced and marketed. The technical assistance 
does not affect the quality of forages and concentrates used or the milk composition; however, it improves the sanitary quality of 
the milk produced throughout the four seasons of the year in household farms of western Paraná. 
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Introduction

The existence of household farmers is directly related 
to the preservation of the historical and cultural heritage 
of the Brazilian rural area. The most recent statistics show 
that the country accounts for 4.8 million farms, and 85% 
are considered family production that generates about 14 
million vacancies in rural areas (Zoccal et al., 2005).

The milk production chain is diffused throughout the 
Brazilian territory, practiced mainly in small farms. This 
activity represents the sole income of many families, 
which survive in small properties distributed throughout 
the national territory (Yamaguchi et al., 2006), but the 
lack of technical assistance and rural credit hampers the 
permanence of the producers in this activity.

Milk is a food rich in nutrients; however, it is liable 
to contamination that can dramatically change its quality 
and commercial value (Guerreiro et al., 2005). For this 
reason, among the various quality aspects to be observed by 

producers and technicians, attention to quality is required 
from the herd feeding to storage after milking.

One of the paths to be taken to ensure the milk quality 
and also for development and implementation of public 
policies that promote the dairy cattle activity is to diagnose 
the reality of the activity by identifying bottlenecks that 
limit its growth and technification.

The western Paraná State has a herd with significant
genetic potential, a mean yield of 2,701 L/cow/year, leading 
the region to be the largest milk-producing state (Volpi and 
Digiovani, 2008); however, many farmers have abandoned 
the activity, and the production rates and quality are below 
those that can be obtained.

In this context, the objective of the present study was 
to determine the influence of technical assistance on the
production and quality of milk from properties of household 
agriculture in the western region of Paraná State, as well as 
to characterize the food supplied to the dairy herd and its 
quality throughout the year.

Material and Methods

The study was conducted from May 2009 to December 
2010. The study area includes the western region of Paraná 
State, Brazil, comprising the following municipalities: 



68 Tinini et al.

R. Bras. Zootec., 44(2):67-75, 2015

Diamante do Oeste, Marechal Cândido Rondon, Mercedes, 
Nova Santa Rosa, Ouro Verde do Oeste, Pato Bragado, 
Quatro Pontes, Ramilândia, São José das Palmeiras, São 
Pedro do Iguaçu and Vera Cruz do Oeste.

Twenty-four farms were selected in partnership with 
the Instituto Paranaense de Assistência Técnica e Extensão 
Rural (EMATER) and Associação Leite Oeste in which 
the main agricultural activity was milk production. Also, it 
was adopted as a criterion that properties were maintained 
exclusively on family manpower, and that the family 
income was entirely derived from the property.

Out of the 24 properties studied, 12 were selected in 
partnership with EMATER, which took into account the 
location of the properties where the HDI (human development 
index) is low (about 0.709). Due to the location, these 
properties received the assistance of technicians, professors 
and scholars participating in the project. The other 12 
properties were selected in partnership with the Associação 
Leite Oeste, and received no technical assistance.

To obtain the information from producers, data 
collection related to dairy production systems (SPL) was 
performed using a semi-structured guide questionnaire, 
which is composed of directed open and closed questions, 
in order to meet the producers and characterize their 
production by using the techniques of data collection and 
research in SPL (Damasceno et al., 2008).

Four samples of the feed supplied to the animals were 
taken, one in each season (summer, autumn, winter and 
spring). For later correlation of the results with the climate 
conditions, the climate data for the region were monitored 
by an automatic meteorological station (Figure 1) (Latitude: 
24° 33' 24"; Longitude: 54° 3' 24"). The properties were 
located within a radius of 60 km from the weather station.

Food samples were identified and had their chemical
composition determined.

To study the chemical composition, samples were 
dried and ground, and subjected to laboratory procedures 
to determine dry matter (DM) according to AOAC (1990), 
mineral matter (MM) and crude protein (CP) contents  
according to Silva and Queiroz (2002) and neutral detergent 
fiber (NDF) according to Van Soest et al. (1991).

Milk samples were collected in each of the seasons. 
For physicochemical analysis of milk, the collection was 
made by sampling directly from the cooling tank on the 
day of milking and packaging in standardized 70-mL 
bottles using Bronopol (2-bromo 2 nitropropane-1,3-diol) 
as preservative for analyzing fat, protein, lactose, total 
solids and somatic cell count (SCC). For total bacterial 
count (TBC) the samples were placed in standardized 70-mL 
vials using azidiol as a preservative.

Subsequently, the bottle was deposited in ice coolers to 
be taken to the laboratory in a period of less than 24 hours 
after collection to preserve the integrity and the temperature 
of the milk sample collected. 

After the analysis and production of reports on the 
chemical composition of foods, they were sent to producers 
and the delivery was performed as an orientated visit with 
information about the quality of the food as well as the 
recommendations on the nutritional management of the 
herd.

For properties that had received technical assistance, 
it was held together with the delivery of questionnaires, 
considering the levels of fat (3.0%), protein (2.9%) 
and total solids (8.4%) regarding milk – an associated 
food management practice adopted in each property. 
Requirements elucidation was held for the South, Southeast 
and Midwest for TBC (750,000/mL) and SCC (750,000/mL), 
reference values for July 2008 in 51 (51 Statement of 
2002), performing recommended milking practices when 
necessary. On the properties with values higher than or 
equal to IN 51, a sanitary monitoring was performed 
with a demonstration of the CMT test (California mastitis 
Test) for the diagnosis of subclinical mastitis, which has 
a correlation with increase in the SCC and demonstration 
of the black bottom mug test. Also, training work was 
conducted with producers through field days, with some
items being highlighted such as milk weighing, animal 
weighing and evaluation of body score, management and 
hygiene of milking (pre-and post-dipping, milking line, 
general care during and after milking).

The data were computed and a completely randomized 
design with a 2 × 4 factorial arrangement was used for 
statistical analysis, the first factor being the presence and

Figure 1 - Climatic conditions during the study with indication of 
dates of the visits to properties and sampling of food 
and milk. 

Source: Automatic Climatological Station of Experimental Stations – Unioeste, 
Marechal Cândido Rondon, PR, Brazil, 2010.
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absence of technical assistance, and the second factor the 
four seasons of the year. After being tabulated, data were 
subjected to analysis of variance and means were compared 
by the Tukey test at 5% probability using the Sisvar 5.3 
Build 7.7 statistical program.

Results and Discussion

The presence or absence of technical assistance did 
not affect the type and composition of the main ingredients 
used on the properties assisted during the study. This result 
is due to the technological level (Fernandes et al., 2004) and 
agricultural tradition (Paraná, 2010) in the western Paraná.

Even with the reduction in growth rate and DM 
production of grasses of the Cynodon genus from May to 
September in the western region of Paraná, this was the 
predominant forage and feed supplied to animals grazing 
on all properties visited during all seasons (Table 1). The 
predominance of the use of such grasses is due to their 
significant productivity and high nutritive value.

However, with the climatic variation among the 
seasons, other roughage foods were used, especially 
Cynodon grass hay (25% of the properties throughout the 
year) and corn silage (31.94% of the properties in autumn, 
winter and spring, and 20.83% in summer). In occasional 
shortages of these main roughage foods, especially in the 
seasons of spring and summer, some properties used other 
foods, such as sorghum (4.16% of farms), oats silages and 
grasses of the genus Cynodon (4.16% of farms), sugarcane 
(4.16% of holdings) and oat hay (4.16% of holdings). The 
use of forages conserved as hay and/or silage allows for 
the storage of surplus forage produced on the property, 
allowing its use in periods of scarcity of quality forage 
(Reis Junior et al., 2011).

The use of different alternative forages on the property 
can compensate for a large part of the costs with feed; 

however, it requires the producer to strategically plan 
the availability of these roughage feeds to the animals 
throughout the seasons (Reis Junior et al., 2011).

Concerning the chemical composition of the pasture 
supplied to the animals due to the adoption of cultivation 
and management technologies traditionally adopted in the 
region (Fernandes et al., 2004), changes occurred only 
depending on the seasons of the year, with no significance
of the presence or absence of technical assistance and the 
interaction of the studied factors (Table 1). There was a 
reduction in the nutritional value through the seasons, with 
increases in the content of DM and reduction in protein 
content over the samplings (Table 1). For Cynodon there was 
also an increase in the NDF content (Table 1). The results 
were expected, since the sampling of Cynodon began in the 
summer, a period in which the growth of tropical grasses is 
favored by climatic conditions, and lasted until the winter. 
The oat pastures were initially sampled in winter, and due 
to the use of long cycle cultivars such as oats IPR 126, it 
lasted until the spring.

The chemical composition and the occurrence of 
mycotoxins in hay of grasses of the genus Cynodon were 
not affected by the studied factors (Table 2). However, the 
DM contents showed a lack of appropriate technology for 
the dehydration of these hays, especially in summer, when 
they had a DM content of less than 900 g/kg. This is not 
considered safe for storage of that roughage food (Calixto 
Junior et al., 2007). The variations are due to dehydration 
methods and hay conservation (Jobim et al., 2007) and 
the different climatic conditions throughout the seasons 
(Santos et al., 2008).

Significance was found in the seasons for the
composition of corn silages (Table 2) in the content of DM, 
CP and MM; however, these variations cannot be attributed 
to climatic conditions, since the silage remains stored for 
varied periods from one property to another. One of the 

Table 1 - Chemical composition of the pastures used in the main household farms in western Paraná throughout the four seasons
Season P-value

CV (%)
Summer Autumn Winter Spring TA S TA × S

Cynodon grasses
Dry matter (%) 233.4c 295.3b 347.7a 362.7a 0.518 0.000 0.608 9.51
Crude protein (%) 165.9a 161.6a 132.3b 86.7c 0.773 0.000 0.547 10.31
Mineral matter (%) 77.3bc 75.6c 106.9a 83.9b 0.285 0.000 0.853 19.44
Neutral detergent fiber (%) 760.2b 791.8ab 810.4b 883.2a 0.410 0.000 0.484 15.21

Avena grasses
Dry matter (%) - 235.2c 255.5b 288.7a 0.831 0.000 0.355 4.07
Crude protein (%) - 149.2a 143.7b 129.8c 0.058 0.000 0.251 5.91
Mineral matter (%)ns - 96.6 83.0 98.0 0.735 0.398 0.427 22.12
Neutral detergent fiber (%)ns - 646.4 633.8 650.8 0.456 0.656 0.647 6.19

TA - technical assistance; S - season; TA × S - technical assistance × season interaction; CV - coefficient of variation; ns - not significant.
Means followed by different letters in the row differ statistically by the Tukey test (5%).
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main factors that interfere with the quality of corn silage is 
the management applied to corn intended for ensiling. On 
properties that have a high demand for corn grain for animal 
feeding, or even when the corn has its price marketing more 
valuable, crops for production of silage and animal feed 
are those that would provide the lowest grain yield. These 
crops include those harmed by frost, drought or even those 
implemented and conducted under lower technological 
levels. Because silaging aims at preserving the nutrients 
of the material in nature, when the ensiled material has 
impaired nutritional value, its silage will consequently 
have a low nutritional value.

The DM content observed in the silage is appropriate, 
since it is above 250 g/kg, the lower limit set to obtain 
suitable fermentation with reduced losses by the effluents
production (McDonald et al., 1991). It is also within the 
range of 30 to 35% recommended by Tomich et al. (2004). 
Similarly, the content of CP obtained in summer, spring 
and autumn are within the range of values usually observed 
in corn silage, ranging from 60 to 90 g/kg (Melo et al., 
1999). The lower CP content observed in the silage during 
the winter period is due to the features of the crop corn 
used in making these silages, which is grown during the 
“off season” (summer/autumn) after the summer crops and 
often under low technology due to the high risks for the 
culture deployment in the region (Gonçalves et al., 2002).

In corn silages there was no significance of the studied
factors on the occurrence of mycotoxins (Table 2). The 
study of the occurrence of mycotoxins in processed or 
stored foods is relevant given the detrimental effects to 
the health of animals triggered by these toxic compounds, 
mainly young ruminants (Munck et al., 1984; Wittenberg 
et al., 1996). Thus, in addition to the nutritional quality, the 

sanitary quality of foods also deserves attention, in order to 
ensure food safety and animal welfare (Domingues, 2009).

The occurrence of mycotoxins in Cynodon hay was 
practically nil, but the existence of significant amounts of 
mycotoxins was detected in the corn silage (Table 2). The 
results observed for hay reflect the proper environment of
food storage in the properties, away from moisture and 
locations covered and protected from rain and insolation. As 
for silage, the reality is quite the opposite. The conditions 
that induce the occurrence of mycotoxins are frequently 
found on the properties, including delays in bins loading, 
ineffective sealing and inappropriate unloading; the vast 
majority of problems arises from the lack of planning and 
proper sizing of crops, plants and animals consumption.

There was a great diversity in the foods used on the 
properties; however, with predominance, in all seasons, 
of the use of soybean meal, trade feed and feed prepared 
on the property itself, such that these foods were found on 
35.41%, 21.87% and 34.37% of the properties, respectively. 
Wheat bran and corn, in turn, were found on 20.83% and 
28.12% of the properties, respectively, regardless of the 
presence or absence of technical assistance. The wet grain 
silage was found being used as concentrate food on some 
properties in all seasons of the year in which visits were 
paid to the properties.

The use of diets prepared on the farm was observed 
on many of the properties (34.37%). The adoption of this 
technique is promising from the perspective of cost reduction 
regarding the food safety of animals. When making the feed 
on the property, the farmers know the origin and condition 
of the ingredients used in its composition, which besides 
assuring the quantities of each ingredient, also ensures the 
supply of healthy foods with good quality to the animals.

Table 2 - Chemical composition and occurrence of mycotoxins in the main preserved roughage foods used on household farms in western 
Paraná throughout the four seasons

Season P-value
CV (%)

Summer Autumn Winter Spring TA S TA × S

Cynodon hay
Dry matter (g/kg)ns 811.3 904.5 908.9 907.7 0.302 0.113 0.052 12.61
Crude protein (g/kg)ns 101.4 126.7 116.4 146.5 0.537 0.059 0.964 45.15
Mineral matter (g/kg)ns 76.7 69.0 83.0 66.9 0.292 0.807 0.889 20.95
Neutral detergent fiber (g/kg)ns 795.3 857.4 870.3 871.6 0.269 0.798 0.163 9.21
Aflatoxins (ppm) 0.096 0.255 - - 0.185 0.508 0.997 12.44
Zearalenone (ppb) 0.000 0.267 - - 0.301 0.632 0.686 39.59

Corn silage
Dry matter (%) 323.1b 378.8a 350.0ab 370.1a 0.491 0.005 0.908 11.52
Crude protein (%) 65.8ab 84.7a 56.0b 77.5ab 0.018 0.065 0.054 31.74
Mineral matter (%) 59.7a 41.1b 60.4a 48.1ab 0.646 0.002 0.126 27.62
Neutral detergent fiber (%)ns 668.3 648.4 646.9 690.8 0.055 0.416 0.056 11.76
Aflatoxins (ppm) 0.187 0.386 - - 0.372 0.433 0.405 22.69
Zearalenone (ppb) 5.70 6.40 - - 0.665 0.832 0.549 14.78

TA - technical assistance; S - season; TA × S - technical assistance × season interaction; CV - coefficient of variation; ns - not significant.
Means followed by different letters in the row differ statistically by the Tukey test (5%).
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The chemical composition of soybean meal had only 
the contents of CP and MM changing depending on the 
seasons (Table 3). Despite variations, the obtained values 
are similar to those found by Rieger et al. (2008), who 
studied the composition of soybean meals of the West and 
Southwest regions of Paraná, and Zambom et al. (2001), 
who studied the nutritional value of feed for ruminants 
in the North West of Paraná. The CP, however, showed 
variations depending on the seasons, but these variations 
are not due specifically to climatic conditions, but rather to
the origin of the grains used for bran production (Grieshop 
et al., 2003) and the shell proportion added to the bran 
(Zambom et al., 2001).

The composition and occurrence of mycotoxins in 
wheat bran, corn, commercial feed and feed prepared on 
the properties were not affected by the studied factors 
(Table 3). The observed values are consistent with those 
listed in tables of nutritional values of foods, such as 
Valadares Filho et al. (2000) and Rostagno et al. (2005).

Despite the lack of significance, the numerical values
obtained for the composition and occurrence of mycotoxins 
in corn and the feed prepared on the property associated 
with the high coefficients of variation observed (Table 3)
show the absence or inefficiency of technical assistance on
the properties. Feed and food contamination by mycotoxins 
can vary according to environmental conditions and 
processing, showing such high coefficients of variation
among the evaluated samples. The corn grain composition 
can be altered by the technology used in its cultivation, while 
the quality of the diet prepared on the property is directly 
affected by the quality of ingredients used. Both feeds and 
ingredients have their quality affected by the method of 
preservation and storage environment (Domingues, 2009).

The quantification of mycotoxins is relevant from
the sanitary point of view not only for animals but also 
for consumers of dairy products. When contaminating 
the animals through consumption of contaminated food, 
mycotoxins are transferred to the products of animal origin 
such as milk or meat, and consequently impair the health of 
human consumers (Bruerton, 2001).

According to Jobim et al. (2003), even in countries with 
high technology for production and storage of corn, losses 
by the presence of mycotoxins are high; this determines 
the need for constant vigilance in the production and 
utilization of dry or ensiled corn grain to achieve greater 
competitiveness and returns to producers.

Overall, the incidence of mycotoxins found can be 
considered high. According to data from the Food and 
Agriculture Organization (FAO, 1996), the allowable limits 
for zearalenone have not yet been established in Brazil. 

Uruguay allowed a maximum of 200 mg/kg for corn and 
barley. In Austria the limits allowed to feed for swine dams 
are 50 mg/kg; France, 200 mg/kg for cereals and vegetable 
oils in general; and Italy, 100 mg/kg for cereals.

In the case of aflatoxin, the maximum limit allowed
for grains varies according to the laws of each country. 
The limits allowed in Brazil for food intended for human 
consumption is 20 mg/kg for shelled corn (whole, broken, 
crushed and ground), flour or meal of corn, groundnuts and
derivatives (ANVISA, 2002). The Ministry of Agriculture, 
Livestock and Supply of Brazil adopts the limit of 50 mg/kg 
for food intended for animal consumption (direct ingestion 
or feed raw material) (Brasil, 2002). 

The values of mycotoxin analysis are below the 
reference means suggested by ANVISA and FAO; 
however, according to Rupollo (2006), variations in values 
per season can be characterized by the storage means 
and the incidence of precipitation. The main factors that 
favor the development of fungi during storage of grains 
are humidity, temperature, storage period, the initial level 
of contamination, impurities, insects, intergranular CO2 
concentration, and physical and sanitary conditions of the 
grains (Lazzari, 1997). Under favorable environmental 
conditions of moisture and temperature, the fungal spores 
germinate developing hyphae, which infest grains, feed and 
other substrates (Prado et al., 1991). 

The wet grain silage had only the MM content changed 
by the seasons (Table 3). These changes were due to the 
same reasons of the previously described changes caused in 
the whole plant silage. The use of this concentrate food with 
high humidity as feed began in Paraná, especially in swine 
farms (Henrique et al., 2007), but its use is now widespread 
on dairy farms in the region.

The number of lactating animals on properties assisted 
by the project changed with the seasons (Table 4), and it 
was higher on properties that did not receive technical 
assistance (28) compared with those that received (12). 
In the course of the seasons there was reduction in the 
number of animals in the spring (Table 4). This reduction 
is due to the scarcity of forage occurring in this period due 
to the occurrence of a winter with low rainfall (Figure 1). 
According to Costa et al. (2012), the productivity of forage 
grasses results from the continuous emission of leaves 
and tillers, important processes for the restoration of leaf 
area after cutting or grazing that ensures its survival, and 
the morphogenesis of a grass during its vegetative growth 
can be strongly influenced by environmental conditions
(temperature, light, water and soil fertility).

During the winter period, producers managed to feed 
the herd with the stock of preserved forage (hay and silage) 
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prepared traditionally. However, the development of winter 
pastures was harmed by the prolonged drought, as well as 
the regrowth of tropical pastures, making many producers 
stop the lactation of animals early or even commercialize 
some of animals on the properties to reduce feed intake and 
obtain income to purchase food for the other animals.

The total production per property followed a trend 
similar to that observed for the number of animals (Table 4), but 
with a drastic reduction in the spring due to the unfavorable 
weather conditions for the development of grasses (Figure 1), 
the main food source for the livestock.

The highest number of animals, as well as the highest 
total production on properties that did not receive assistance 
is due to the fact that technical assistance is precisely 
targeted to small properties in order to intensify the 
development of the activity. On traditional properties, even 

those of families, technical assistance is often not required 
due to tradition and the level of technification, which lead
farmers to believe that technical assistance is unnecessary.

The daily production per animal remained constant 
throughout the seasons (Table 4); however, it was higher 
on the properties without assistance (15.93 kg/animal/day) 
as compared with those which received technical assistance 
(12.64 kg/animal day), revealing the specialization in this 
activity on some properties of the West. These numbers are 
due to the existing livestock tradition in the region (Paraná, 
2010). Despite the differences, the observed yields are 
above the national mean of about 7.0 kg/animal/day in 2011 
(Bittar et al., 2011).

Regarding the milk composition, fat and protein were 
not affected by the studied factors (Table 4). Although 
there was no statistical variation, it can be seen that in 

Table 3 - Chemical composition and occurrence of mycotoxins in major concentrate food used in household farms in western Paraná 
throughout the four seasons of the year 2010

Season P-value
CV (%)

Summer Autumn Winter Spring TA S TA × S

Soybean bran
Dry matter (g/kg)ns 889.1 888.7 896.6 907.3 0.073 0.752 0.538 1.69
Crude protein (g/kg) 499.3ab 444.2b 524.3a 511.6a 0.043 0.273 0.730 9.50
Mineral matter (g/kg) 68.9ab 52.6c 70.9a 60.3bc 0.000 0.423 0.145 10.05
Aflatoxins (ppm)ns 0.112 0.037 - - 0.325 0.819 0.874 52.44
Zearalenone (ppb)ns 3.544 1.800 - - 0.396 0.359 0.257 21.72

Wheat bran
Dry matter (%)ns 859.5 898.2 868.8 911.1 0.069 0.327 0.066 3.79
Crude protein (%)ns 176.9 195.8 190.3 187.2 0.912 0.913 0.135 20.61
Mineral matter (%)ns 53.8 41.3 73.8 47.5 0.217 0.593 0.515 38.18
Aflatoxins (ppm)ns 0.078 0.130 - - 0.580 0.310 0.985 59.11
Zearalenone (ppb)ns 4.633 4.105 - - 0.915 0.511 0.895 82.27

Ground corn
Dry matter (%)ns 883.4 878.6 887.2 902.5 0.213 0.108 0.276 2.31
Crude protein (%)ns 124.7 76.4 82.3 111.4 0.765 0.335 0.081 77.00
Mineral matter (%)ns 27.3 14.7 26.4 16.6 0.507 0.633 0.226 74.11
Aflatoxins (ppm)ns 0.172 0.080 - - 0.573 0.504 0.928 92.09
Zearalenone (ppb)ns 6.985 9.40 - - 0.761 0.375 0.978 102.95

Trade feed
Dry matter (g/kg)ns 901.5 895.1 914.7 911.3 0.058 0.085 0.062 7.11
Crude protein (g/kg)ns 194.9 199.8 191.7 210.8 0.623 0.831 0.444 11.83
Mineral matter (g/kg)ns 76.8 54.0 67.9 57.3 0.091 0.534 0.427 14.13
Aflatoxins (ppm)ns 0.162 0.127 - - 0.607 0.576 0.365 81.96
Zearalenone (ppb)ns 14.457 5.207 - - 0.223 0.727 0.704 42.44

Feed produced at the property
Dry matter (%)ns 930.4 871.1 904.3 909.3 0.061 0.232 0.627 3.66
Crude protein (%)ns 124.3 225.1 168.7 216.4 0.311 0.726 0.617 41.68
Mineral matter (%)ns 54.5 40.3 54.8 57.1 0.247 0.118 0.074 34.74
Aflatoxins (ppm)ns 0.132 0.225 - - 0.616 0.585 0.765 108.42
Zearalenone (ppb)ns 10.75 3.29 - - 0.072 0.097 0.076 70.52

Wet grain silage
Dry matter (g/kg)ns 689.8 710.0 725.0 704.6 0.061 0.063 0.052 15.51
Crude protein (g/kg)ns 109.5 88.6 81.3 94.9 0.136 0.077 0.169 11.24
Mineral matter (%) 42.5a 13.4b 24.5ab 16.5ab 0.025 0.886 0.891 29.78
Aflatoxins (ppm)ns 0.076 0.089 - - 0.927 0.882 0.982 124.91
Zearalenone (ppb)ns 2.633 24.00 - - 0.067 0.063 0.123 97.5
TA - technical assistance; S - season; TA × S - technical assistance × season interaction; CV - coefficient of variation; ns - not significant.
Means followed by different letters in the line differ statistically by the Tukey test (5%).
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autumn, the period that follows the highest temperatures 
(Figure 1), there were absolute means of fat and protein 
lower than the means in other seasons. According to Nääs 
and Arcaro Júnior (2001), measures such as the adoption 
of artificial leftovers, water sprinklers and ventilation
can ensure that the fat values remain constant during 
periods of high temperatures, when the percentage of milk 
components tends to reduce (Head, 1989). Lactose and 
total solids were affected by the seasons, with lower values 
in the autumn (Table 4). Lacerda et al. (2010) observed 
decreased concentration of lactose and total solids in the 
summer period compared with the winter, as observed in 
this study (Figure 1). Despite the statistical significance for
the values of lactose and total solids for milk composition, 
both assisted and unassisted, the values remained within the 
standards proposed (normative statement) by IN 51-2002. 
According to IN 51, the minimum solids nonfat content is 
8.4%, fat is 3%, and protein is 2.9% (Brasil, 2002).

According to Mattos and Pedroso (2005), nutrition 
is the main tool that producers can use to alter the milk 
composition, and such modifications have quick and
effective results; the simple change of forage:concentrates 
ratio in the diet that can modify the fat content of milk 
to more than 15% and the availability of amino acids for 
protein synthesis by the mammary gland is determined by 
intestinal absorption. The more amino acids are absorbed 
the more substrate for synthesis of caseins and whey 
proteins. Protein molecules are nothing more than a pre-
determined sequence of amino acids.

The somatic cell count (SCC) was higher on the 
properties without assistance (898.71 cells/mL) as compared 
with those receiving assistance (519.18 cells/mL). The 
values were compared with the IN51-2002; properties 
with technical assistance had SCC and TBC values within 

the expected range, but the properties without assistance 
showed SCC values above that proposed by the IN 51: 
750,000 cells/mL. Intrinsic factors such as cow age, days 
in lactation, and breed, and extrinsic factors such as storage 
time of the sample and collection period (Barbosa et al., 
2007) may affect the SCC, in addition to the presence of 
an intramammary infection. According to Lacerda et al. 
(2010), periods at high temperatures, high humidity and 
periodic rains facilitate the exposure of teats to a greater 
number of microorganisms, thus increasing the SCC.

Regarding TBC, although no statistical significance
was observed, the values were low in summer and autumn, 
but higher than the IN 51-2002 for winter and spring, which 
determines a maximum limit of 750,000 cells/mL. As the 
rainfall was limited in these periods (Figure 1), the high 
TBC values can be attributed to the difficulties in cleaning
the milking equipment. Failures in the management of pre- 
and/or post-dipping (Lacerda et al., 2010) like the use of 
wrong concentration, or the use of unsuitable products, can 
change the TBC values.

In addition, the properties that received assistance had 
training courses conducted with producers and hygiene 
training in the practice of milking with demonstration 
of pre- and post-dipping, CMT test and pitcher black 
background test, showing the importance of hygiene and 
cleaning the teats of cows for milk quality.

 
Conclusions

The technical assistance does not affect the quality of 
forages and concentrates used and the milk composition; 
however, it improves the sanitary quality of the milk 
produced throughout the four seasons in the household 
farms of western Paraná state of Brazil.

Table 4 - Number of lactating animals per property (no. animals), total production per property (kg milk/day/property), mean production per 
animal (kg/day), milk composition, TBC and SCC in milk produced on household farms in western Paraná with and without technical 
assistance throughout the four seasons

Season P-value
CV (%)

Summer Autumn Winter Spring TA S TA × S

no. animals 22.23a 18.62a 21.03a 12.47b 0.008 0.000 0.052 37.23
Total production 333.12a 270.64a 314.23a 162.92b 0.001 0.000 0.073 43.27
Production/animal 14.22 13.71 15.39 12.88 0.317 0.006 0.051 28.25
Fatns 3.73 3.32 3.88 4.02 0.281 0.958 0.616 35.32
Proteinns 3.27 3.16 3.27 3.23 0.448 0.260 0.231 16.29
Lactose 4.41a 4.01b 4.47a 4.48a 0.029 0.165 0.062 14.15
Solids 12.11a 11.01b 12.45a 12.64a 0.038 0.625 0.165 17.40
TBC (cfu/mL) 678.45 581.50 1235.87 1022.79 0.494 0.205 0.313 188.63
SCC (cells/mL) 923.54 673.12 597.29 641.83 0.103 0.000 0.889 69.41

TA - technical assistance; S - season; TA × S - technical assistance × season interaction, CV - coefficient of variation; ns - not significant; TBC - total bacterial count; 
cfu - colony-forming units; SCC - somatic cell count.
Means followed by different letters in the row differ statistically by the Tukey test (5%).
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