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The effects of lactation order and season on the milk production, chemical composition 
and somatic cell number during a normal lactation (305 days) were studied. Researches 
were carried out on Romanian Black and White cows from the Didactical Station 
Timişoara. Cows calved in autumn and finished their lactation by the end of the next 
year. Milk production increased progressively in the second and third lactation, thus 
fat, protein and lactose yields increased, too. During the warm season (April-
September) higher values for milk yield and major components of milk were recorded 
compared to cold season. As a quality indicator, somatic cell count increase with 
lactation order, but reduces to half in cold season compared to warm season. 
Key words: milk, somatic cell count, major chemical components. 

 
Introduction 

 
Knowing the factors that quantitatively and qualitatively influence the milk 

production represents a basic condition for each farmer that would like to obtain high 
milk yields with a superior biological and hygienic value. The hygienic value of the 
raw milk depends in great extent on the health status of the udder and milking hygiene. 
In order to make render the health status of the udder the most important indicator is 
the somatic cell count of milk (SCC). 

Somatic cells could be found naturally in the cows’ milk, but when an infectious 
process appears in the mammary gland SCC increase very much leading to mastitic 
milk (1; 2; 3). 

Since our country became a member of the European Union, new norms impose 
that the hygienic quality indices of the milk should be close to the indices from other 
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member states, and starting with year 2010 these indices should be identical with those 
from other member countries (4). 

Hygienic conditions for the raw milk designed for human consumption, 
according to the MAAP Order no. 1106/2003 are as follows: 

- under 600,000 somatic cells/ml milk starting on January 1, 2007; 
- under 400,000 somatic cells/ml milk starting on January 1, 2009. 
The aim of this paper was to make render the effect of the lactation order and 

season on the milk yield, chemical composition and SCC of milk during a normal 
lactation. 

 
Materials and Methods 

 
The biologic material studied during year 2006 was made up of Romanian 

Black and White cows from the Didactical Station Timişoara. Cows calved in autumn 
2005 and finished a normal lactation (305 days) by the end of the next year. Only cows 
in first, second and third lactation were introduced in the study. 

In order to study the influence of the season averages for the studied indices 
were calculated for two seasons, as follows: 

- cold season from October till March, and 
- warm season from April till September. 
Chemical composition of the milk was determined using MilkoScan S54B 

instrument. From the same milk sample SCC was determined with MT 02 device. 
 

Results and Discussions 
 

During a normal lactation (305 days) the total milk yield was lower in the first 
lactation (2879.20 kg), increased in the second lactation (3551.77 kg) then slightly 
decreased in the third lactation (3355.00 kg) (Table 1). 

Regarding the influence of the season an increase (p<0.05) of the milk yield 
during the warm season is observed (3730.07 kg) comparing to the cold season (2966.3 
kg) (Table 2). 

Major chemical components of the milk (fat, protein, lactose) present a 
progressive dynamics from first to the third lactation, when the maximum value is 
obtained. 

Increase of the milk fat yield is influenced by the increase of the milk fat 
percentage, but also, by the increase of the total milk yield per lactation. Total protein 
and lactose yield per lactation increase together with lactation order due to the increase 
of the milk yield during the three lactations, but also, because the increase of the 
protein and lactose percentages of milk in the second and third lactations. 
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Table 1 
Variation of the milk yield, major chemical components and somatic cell count in milk 

on a normal lactation according to the lactation order 
 

Item 

First lactation Second lactation Third lactation 

n = 15 n = 31 n = 23 

XSEM SD XSEM SD XSEM SD 
Milk yield per 
normal lactation 
(kg) 

2879.2355.45 1375.59 3551.77228.08
1276.0

0 3355331.48 1591.11 

Milk fat yield per 
normal lactation 
(kg) 

113.715.17 58.72 149.5114.54 69.8 150.3012.88 71.76 

Milk protein 
yield per normal 
lactation (kg) 

92.6411.58 44.81 109.339.78 46.97 114.957.93 44.14 

Milk lactose 
yield per normal 
lactation (kg) 

135.6716.78 64.95 153.8015.97 76.65 167.2611.19 62.34 

Milk solids non-
fat yield per 
normal lactation 
(kg) 

257.5731.28 121.05 295.6428.45 136.54 316.8220.87 116.24 

Milk total solids 
yield per normal 
lactation (kg) 

371.2745.94 177.8 445.1541.95 201.36 467.1231.94 177.93 

Milk somatic cell 
count per normal 
lactation 

30400089510.
6 

346406.
04 

349677.494748
.06 

527746
.6 

407826.091083
64.81 

520148.
2 

 



 504

Table 2 
Variation of the milk yield, major chemical components and somatic cell count in milk 

on a normal lactation according to season 
 

Item 
Cold season Warm season 

XSEM SD XSEM SD 
Milk yield per normal 
lactation (kg) 

29660.30198.3
5 

1301.19 3730.07233.05 1416.96 

Milk fat yield per normal 
lactation (kg) 134.0110.38 68.07 144.6011.11 67.56 

Milk protein yield per 
normal lactation (kg) 101.237.13 46.78 112.296.74 40.98 

Milk lactose yield per 
normal lactation (kg) 137.199.57 62.75 178.4911.34 68.94 

Milk solids non-fat yield per 
normal lactation (kg) 268.1718.38 120.54 326.1719.94 121.26 

Milk total solids yield per 
normal lactation (kg) 402.1728.04 183.95 470.7729.50 179.37 

Milk somatic cell count per 
normal lactation 

259302.33344
71.18 

226130.97 557117.121219
22.12 

741286.5 

 
Chemical composition of milk changes from one season to another (Table 2). 

Thus, milk fat, protein and lactose yields were lower during cold season, differences 
explained with that during the warm season the milk yield is higher. 

SCC increase progressively with lactation order from 304,000 cells/ml milk in 
the first lactation to over 407,000 cells/ml milk in cows that finished their third 
lactation. 

Regarding the season influence on milk SCC Table 2 shows that in cold season 
the average value for this indicator was 259,000 cells/ml milk, while in the warm 
season this indicator was 557,000 cells/ml milk. Difference between the seasons for 
SCC is significant at p<0.05. 

In all the studied cases, the average values for the hygienic indicator of the milk 
(SCC) were under the maximum admitted limit (600,000 cells/ml milk). 
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Conclusions 
 

Milk yield per lactation varies according to the lactation order, increasing from 
first to second and third lactation. This increase was more evident in warm than in cold 
season. 

Major chemical components of the milk (fat, protein, lactose) progressively 
increase with the lactation order, having higher values in warm than in cold season. 

Milk SCC, as quality indicator of the milk, has an increasing dynamics from 
lactation to lactation, values that are lower in cold than in warm season. 

In all the cases the average value for the hygienic indicator of the milk was 
situated under the maximum admitted limit of the norms (600,000 cells/ml milk). 
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În prezentul studiu s-a urmărit efectul ordinii lactaţiei şi a sezonului asupra cantităţii de lapte, a 
compoziţiei chimice şi a numărului de celule somatice din lapte pe parcursul unei lactaţi normale (305 
zile). Studiul s-a efectuat pe un efectiv de vaci din rasa Bălţată cu negru românească în Staţiunea 
Didactică Timişoara. Vacile luate în studiu au fătat în sezonul de toamnă şi au încheiat lactaţia până la 
sfârşitul anului următor. Cantitatea de lapte a înregistrat o creştere progresivă în lactaţia a II-a şi III-a, 
determinând şi creşterea cantităţii de grăsime, proteină şi lactoză pe lactaţie. În sezonul cald aprilie-
septembrie s-au înregistrat valori mai ridicate pentru cantitatea de lapte şi componentele majore din lapte 
faţă de sezonul rece. Ca indicatori de calitate numărul de celule somatice din lapte, creşte odată cu 
lactaţia dar se reduce la jumătate în sezonul rece faţă de cel cald. 
Cuvinte cheie: lapte, celule somatice, componente chimice majore. 


