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The paper presents the results of the experiments conducted using the standardized 
methods recommended by ICAR (International Committee for Animal Recording), 
AC and AT to record milk yield in sheep. The experiment used Karabash sheep 
raised in the experimental farm of INCDBNA Balotesti. The experimental methods 
AC and AT are simpler than other methods and require individual milk yield 
recording at just one of the two daily milking sessions. The paper presents the 
results obtained with ICAR methods AC and AT compared to the Romanian 
“Method of the control coefficient” developed by Th. Nica and B. Dermengi. The 
paper also gives recommendations on the selection of the most efficient method of 
recording to be used in the selection of sheep for milk in Romania. 
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Introduction 

 
Milk sheep production worldwide is strongly influenced by historic, social 

and economic factors. This is a more intensive production than the production of 
wool or meat due to the required inputs of work and feeding. 
Milk sheep production in Europe is done mainly in the Mediterranean countries in 
various systems of exploitation. In these countries, milk yield record is done using 
methods recommended by the International Committee for Animal Recording 
(ICAR). According to ICAR regulations milk yield record in sheep must be done 
using several methods, methods A, B, C and E being regarded as official (Astruc 
J.M, 2002; Barillet F, 1987, 1997; Carta A, 1995). Each method has several 
variants (Table 1)  

Method A is used by the control organisations acknowledged by the state, 
while method B is used by the farmers, owners of the controlled flocks. The 
official controller of the state organisation and/or the farmer do the control with 
methods C and E. Methods A, B, C and E are used on the elite flocks, while the 
simplified method (D) is used on comercial flocks.  
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Table 1 
Milk yield recording methods reccomended by ICAR 

(ICAR Guidebook, 1992, 2001) 

Duration of the 
control (hours) 

Average interval 
between controls , days 

(+/-10%) 
Symbol Method 

24 (two cotrols/day) 30 4 A/B/C/E 
24 (two cotrols/day) 36 5 A/B/C 
24(two cotrols/day) 42 6 A/B/C 
24 (one cotrol/day) 30 T AT/BT/CT/ET 
24 (one cotrol/day) 30 C AC/BC/CT/EC 

 
The paper presents the use of the standardised ICAR methods for milk yield 

record in sheep in the selection of sheep for milk in Romania. A previous paper 
presented the results obtained when methods A4, A5, A6 were used. 
 

Materials and Methods 
 

The investigations were conducted on a flock of 37 sheep Karabash sheep 
reared in the experimental farm of IBNA Baloteşti. During the suckling period, the 
individual milk yield control was done by measuring the live weight gain of the 
lambs, which was multiplied by 5 (5 liters of milk are necessary for one kg of live 
weight gain). 

During the milking period, milk yield control was done by individual 
monthly controls. Four monthly controls were done using methods AT and AC and 
8 bimonthly controls were done using the method of Nica.  
Milk yield in the test day was measured individually in ml, with a graded cylinder. 
Samples were collected from each milking session and assayed for main milk 
constituents (dry matter, protein, fat, density). The assays were done with a milk 
analyzer LACTOMILK. 

The raw data were recorded and stored and upon lactation end the 
production of sucked milk, the production of milked milk and the total production 
were calculated separately for each control method. 
The following types of control were considered: 

 Bimonthly individual control – method of Nica –control (Nica Th., 
1952 1958); 

 Alternative monthly control: in the morning or evening (method AT); 
A regression equation is used to calculate milk yield using method AT: 
 

iŶ =Y + bxy (Xi - X )          where:  bxy=
Vx

yx ),cov(
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where x is the individual production of milk at the morning milking and y is the 
individual production of milk at the evening milking.   

 
The same procedure is used to assess the milk yield for the morning 

milking. 
 Monthly control by correction on the basis of flock yield  

C = 
S

S  D 
 

where D is the milk yield at the morning milking and S is the milk yield at the 
evening milking  

 
Results and Discussions 

 
Eight controls were done using the method of Nica and 4 controls were 

done using the methods AT and AC. 
The primary data processing produced the following results: 

 The average duration of the suckling period was 57.23 days; 
 The milk yield during the suckling period was 85.97 l/ewe; 
 The average weight gain of the lambs during suckling was 258.52 g/day; 
 The average yield of milk per ewe and day during the suckling period was 

1.502 l. 
Table 2 shows the production of milked milk, assessed with the three 

control methods.  
Table 2 

Milk yield during the milking period 

Item MU 
Control 
method 

n XSX   S2 s cv% 

Duration 
of the 

milking 
period 

days Nica 37 103.35 ± 6.45 708.99 26.62 25.76 

AC  37 103.35 ± 6.45 708.99 26.62 25.76 

AT 37 103.35 ± 6.45 708.99 26.62 25.76 

Daily milk 
yield per 

ewe during 
the milking 

period 

l 

Nica  37 0.63 ± 0.04 0.035 0.187 29.36 

AC  37 0.62 ± 0.04 0.034 0.185 29.66 

AT  
37 0.62 ±  0.04 0.027 0.166 26.75 

Amount of 
milk per 
ewe over 

entire 
milking 
period  

l 

Nica  
37 66.87 ± 6.89 809.18 28.44 42.53 

AC  37 65.63 ± 7.01 835.81 28.91 44.04 

AT  
37 65.15 ± 6.56 732.39 27.06 41.53 
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Table 2 shows a milking period of 103.35 days for all control methods. 

The average daily milk yield varied within narrow limits between the control 
methods, the recorded amounts being quite similar. A wide variability was noticed, 
however, in the average individual milk yield and subsequently in the milk amount 
for the milking period, which may be due to the genetic differences between the 
controlled individuals or to the (inherent) human errors. 

Table 3 and 4 show the evolution of milk yield controlled with methods 
AT and AC (Table 3) and with the method of Nica (Table 4). 

 
Table 3 

Milk yield control with methods AT and AC in Karabash sheep  
Item Method AT 

Monthly control 1 2 3 4 
n 23 37 37 35 
S2 68.107,52 38.523,03 63.778,9 22.034,43 
s 260,97 196,27 252,54 148,44 

X  767,73 598,89 566,13 428,31 

s 67,38 36,44 53,84 37,11 
CV% 33,99 32,77 44,60 34,66 
 Method AC 
Monthly control 1 2 3 4 
n 23 37 37 35 
S2 66.942,81 54.284,28 61.975,42 38.935,18 
s 258,73 232,98 248,94 197,32 

X  769,06 599,41 563,09 428,56 

s 66,80 43,26 53,07 49,33 
CV% 33,64 38,86 44,21 46,04 

 
Table 3 data show that the average production of milked milk assessed 

with two different methods, AT and AC is quite identical. This supports the fact 
that the practical use of any of the two methods will give similar results. Table 4 
data show only the descending slope because the suckling period took 57 days, 
period when lactation peaked. 

The Romanian control method of Nica resembles very much to ICAR 
method AC. The difference is that the method of Nica uses 15 days intervals while 
AC method uses 30 days intervals. The use of AC method saves 50% labor and 
materials without affecting records accuracy. This is why many ICAR member 
countries lately chose to used more simple methods such as AC and AT. 
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Table 4 
Milk yield control with the method of Nica in Karabash sheep 

Item n S2 s X s CV% 

Control 1  23 66.942,81 258,73 769,06 66,80 33,64 
Control 2 37 93.883,29 306,40 764,21 54,16 40,09 
Control 3 37 54.284,28 232,98 599,41 43,26 38,86 
Control 4 37 59.606,52 244,14 576,34 50,90 42,36 
Control 5 37 61.975,42 248,94 563,09 53,07 44,21 
Control 6 35 54.452,22 233,35 503,65 56,59 46,33 
Control 7 35 38.935,18 197,35 428,56 49,33 46,04 
Control 8 32 22.671,32 150,57 297,87 38,88 50,55 

 
Table 5 data show that the duration of lactation is similar irrespective of 

the used method (166.88 days). The assessed average daily milk yield was similar 
with almost inexistent differences between the control methods. A wide variability 
was noticed, however, in the average daily milk yield for overall lactation (14,99% 
- 16,93%), accountable by genetic differences between the controlled animals and 
by human error. The significantly higher values for the parameter “Amount of milk 
over entire lactation” showing a higher variability of this parameters compared to 
the average daily milk yield may be accounted by the overall duration of the 
lactation (of the controlled period) which was different among individuals due to 
various reasons out of researcher’s control. 

Table 5 
Total milk production  

Item MU 
Type of 
control 

Karabash 

n X
SX   S2 s cv% 

Duration of 
entire 

lactation 
days 

Nica  37 166,88 ± 7,67 1001,60 31,64 18,96 
AC  37 166,88 ± 7,67 1001,60 31,64 18,96 
AT  37 166,88 ± 7,67 1001,60 31,64 18,96 

Amount of 
milk over 

entire 
lactation 

l 

Nica  37 144,40 ± 9.43 1512,67 38,89 26,93 
AC  37 143,16 ± 9.33 1480,04 38,47 26,87 

AT  37 142,68 ± 8.82 1325,01 36,40 25,51 

Average 
daily milk 

yield overall 
lactation 

l 

Nica  37 0,86 ± 0.03 0,021 0,146 16,93 
AC  37 0,856 ± 0.03 0,019 0,140 16,41 
AT 37 0,854 ± 0.03  0,016 0,128 14,99 

 
The results show that all the control method presented here gave similar 

results. In order to make statistically valid inferences we tested the significance of 
the differences recorded between the amounts of milked milk assessed with the 
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three control methods. Table 6 shows the values of the Student test for all possible 
combinations (analyzed couples). 

Table 6 
Test of significance for the differences between the control methods for milked 

milk  

Couple t̂  05.0;32 t  01.0;32 t  001.0;32 t  

Nica – AC 0,1266NS 

2,036 2,737 3,619 Nica – AT 0,1809NS 

AC - AT 0,0497NS 

NS = not significant 
Table 6 values show not significant differences between the control 

methods. 
Table 7 shows the phenotypic correlations between the amounts of milked 

milk assessed with the three control methods. 
Table 7 

Values of the phenotypic correlations between the control methods  

Couple 
Correlation  

(r) 
Correlation 

error (Sr) (±) 

Significance 
of the 

correlation 
(t) 

001.0;32 t  

Nica – AC 0,9928*** 0,0025 46,7830 
3,619 Nica – AT 0,9766*** 0,0080 25,7050 

AC – AT 0,9906*** 0,0033 40,9670 
*** = very significant 

 
Intense and very significant correlations exist between the studied 

methods. Therefore, any type of analyzed method can be used in practice having 
the certitude of correct assessments and of the same hierarchy of the candidates to 
selection produced by whatever method. Sheep breeding involves, however, a 
standardized method of work, to provide for data comparability.  

Milk fat varied between 5.95 and 7.82% and protein varied between 4.64 
and 5.72%, values within the range specific to sheep. 

 
Conclusions 

 
Experimental data analysis reveals several interesting scientific and 

applied conclusions contributing to the improvement of milk yield control in 
sheep: 

 The milk production of sheep during the period of lamb suckling (57.23 
days) was 86 liters. 

 During the period of milking (103 days) we conducted 8 controls using the 
method of Nica (at 15 days intervals) and 4 controls using methods AC 
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and AT (at 30 days intervals). The average production of milked milk was 
65.16 – 66.88, according to the control method that was used. 

 After testing the significance of differences between the methods, one can 
conclude that any of the two (AT, AC) methods can be applied in practice 
having the certitude of correct assessments and of the same hierarchy of 
the candidates to selection produced by whatever. 

 The official control of performance is of utmost importance for sheep 
breeding because it gives raw data required by the process of genetic 
assessment of the candidates to selection. The purpose of breeding is to 
achieve maximum genetic progress over the unit of cost and time 
(Draganescu C, 1968, 2003: Grosu H., 2003). To achieve that, the official 
performance control must meet three objectives: (1) be simple and cheap, 
(2) be conducted at an age as early as possible and (3) eliminate the 
influence of the special environment from animal performance. 
Considering these requirements, method AC  is the most efficient. 
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Lucrarea are ca scop experimentarea metodelor standardizate, recomandate de ICAR 
(International Committee for Animal Recording), AC si AT pentru controlul producţiei de 
lapte la ovine. Cercetarile s-au desfasurat pe ovine Carabase, crescute in ferma INCDBNA 
Balotesti. Metodele experimentate AC si AT fac parte din tipul de metode mai simple fata 
de alte metode, pentru ca presupun controlul individual al productiei numai la una dintre 
cele doua mulsori zilice.  În această lucrare sunt prezentate rezultatele obţinute în urma 
aplicării metodelor  ICAR - AC si AT comparativ cu metoda românească, “Metoda 
coeficientului de control”, elaborată de Th. Nica şi B. Dermengi, cat şi  recomandari 
privind selectarea celei mai eficiente metode pentru utilizarea ei în selecţia oilor pentru 
lapte, în România.  
Cuvinte cheie: ovine, control producţie de lapte, ICAR 


