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SUMMARY

The paper aims to establish the minimum rang of lactation accepted for 

estimating the milk production potential. This aim is due to the great 

oscillations of the milk production level along the successive lactations. Since 

coefficients to equivalent the milk production potential of different rang 

lactations can’t be used including young cows in the selection a scheme has to 

be postponed. To answer to this aim the milk control data of 99 buffalo cows 

having 4 or more than 4 lactations were used to calculate a selection index for 

milk production and fertility using the formula: 
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. Using the maximal 

value of this index of each cow it was concluded to apply selection in buffalo 

cows only starting with the forth lactation keeping younger cows in a waiting 

position up to this stage. How to estimate the selection intensity in this case and 

a method to calculate the genetic progress are provided.
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INTRODUCTION

Keeping buffaloes as farm animals it is a spread fact in all Asian countries 

with a wet warm climate. In the last ten years buffaloes entered also the 

countries of wet and warm climate of South America. In Europe, where climate 

is colder and dry, keeping buffaloes was dallied. Italy is the first European 

country which dared to initiate a methodical buffalo rearing and already has 

created a new breed the “Mediterranean Buffalo”. Now Italy is offering on 

market new products of buffalo origin. Such products are already well 

appreciated.

There was not explained why in Romania, over Carpathian Mountains, 

exists a buffalo population living in a wet colder area. Rumors are going that 
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these buffaloes are present in the area from long ago, more than 1500 years. 

Being so old in the area we will call this population the “Carpathian Indigenous 

Buffalo” (CIB). There is in Romania a small buffalo livestock along the Danube 

River. They are of Bulgarian origin and don’t pertain to the CIB population. 

Don’t forget that up to 1919 the two involved zones were included in different 

states and the state boundaries acted as close reproduction agents of domestic or 

farm animal population.

The Carpathian Indigenous Buffalo population is the most interesting since 

it lives in a wet and colder climate compared to the wet and warm climate of the 

Asian and South American countries keeping domestic buffaloes (4). This trait 

wasn’t appreciated in the past (3) as other traits of the buffaloes were not 

appreciated as well. Thus the CIB livestock strongly declined. 

In the last time a research group led by Ioana Nicolae from RDI for Bovine 

engaged a study concerning reproduction and cytogenetics in buffaloes. They 

consider that fertility of the population has to be improved and noticed great 

oscillations of milk production in their successive lactations. For these reasons 

they have proposed to use in buffalo cows selection one index combining 

genetic potential for milk production and the cows’ fertility. 

The index has to be calculated using the formula: 
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Where l (the milk yield in the control day) indicates the milk production 

potential and the CI (calving interval) quantifies the cow fertility.

The present paper aims to decide how to use this index in order to avoid the 

chance of elimination good cows because of early decisions. 

MATERIAL AND METHODS

The present research are based on the registered data concerning milk 

control and reproduction in buffalo cows producing more than the fourth 

lactation during their life between 1985 and 1999 in the RDS Bubaline –

selection index was counted. For counting the milk yield of the total lactation, 

the lactation length, and the calving interval have been used. An udder rest of 60 

days and a 28 days milk control interval were allocated. The potential (genetic) 

value of the cow is given by the index of the highest counted value. Since these 

values are of phenotypic source the necessity of question of equivalence 

coefficients for the lactation rang has to be considered. 

If, as it is expected, the young cows in the first three lactations shan’t show 

their real potential for fertility and milk production, the improving herd program 

has to use a new category of buffalo cows the waiting ones to be included in 
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selection. The reason of this group is primarily to avoid losing cows of good 

genetic values and, also, to help the herd replacement. The program will pay 

attention to the quotas of fertility in each cow and heifer categories and to the 

percentage of compulsory culling of animals, as well. 

Finally the cows will be listed in a declining order for their genetic value 

and the selection culling will be decided. The obtained list has to indicate the 

best cows to be accepted as bull mothers. It is interesting to notice if the delayed 

selection is compensate by the higher longevity of buffalo cows.

RESULTS AND DISCUSSIONS

The highest selection index of each cow was accepted as the potential one. 

These results are presented in table 1.

Table 1.Distribution of potential selection index of over third lactation cows by 

variation class value and the rang of lactation

As it can be seen from the table the variation of potential selection index by 

class distribution, presented in the graphic 1, is a normal one. Most of the 

highest values of the selection index are placed in the three first lactations.

Fig. 1 Distribution of potential  selection index in buffalo cows
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frequence

Variation 

class

0.10 –

0.19

0.20 –

0.29

0.30 –

0.39

0.40 –

0.49

0.50 –

0.59

0.60 –

0.69

0.70 –

0.79

0.80 –

0.89

Total

I 0 0 2 2 8 1 0 0 13

II 0 2 3 6 5 2 0 0 18

III 1 0 3 2 6 3 2 0 17

IV 0 0 1 3 5 0 1 0 10

V 0 0 0 1 3 0 1 1 6

VI 0 0 0 0 3 0 0 0 3

VII 0 0 0 0 1 0 0 0 1

VIII 0 0 0 1 0 1 0 0 2

IX 0 0 0 0 0 0 1 0 1

X 0 0 0 0 0 0 0 0 0

XI 0 0 0 0 0 0 0 1 1

TOTAL 1 2 9 15 31 7 5 2 72
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For 72 adult cows having 3 or more lactations the mean value of the highest 

selection index 

)(x

value of the potential index was 0.10 registered at the third lactation in a cow of 

four lactations and the maximum one was 0.82 registered at the eleventh 

lactation, in a cow of 11 lactations. Higher frequencies of the potential selection 

index of buffalo cows was placed (see last column of the table 1) in the first 3 

lactations. It was 13 cases in the first lactation, 18 cases in the second and 17 

cases in the third lactation. That means twice more than the sum of all other 

lactations. At the first look we would say that the selection could start with the 

first lactations. 

Nevertheless among the first 7 highest selection indices only one cow in the 

third lactation and no cow of the first two lactations were registered. Higher 

indices were shown by older cows. Since in one other research of our team (5) 

we found that shorting of generation interval could impair the cow replacement, 

it is clever to apply selection starting with the third lactation in buffalo herds. In 

this case in a herd of 72 buffalo cows in the third or more lactations, with a 

constant size of the livestock, having a 60% fertility in adult cows, and a 

reasonable culling rate of animals in each category of females, the estimated 

intensity rate could be issued from the next Table 2. These parameters values 

are similar to the ones given by former research (1; 2).

Table 2 Estimating selection intensity buffalo cows with a postponed decision to the 

fourth parturition

Unselected Category Time in 

category 

(months)

Initial 

livestock 

(heads)

Inner 

input 

(heads)

Livestock 

+ input

(heads)

Culled 

animals

(heads)

Changing 

category

(heads)
head %

Final 

livestock 

(heads)

Cows in 

selection

X 72 32 104 10 - 24 33.3 72

Waiting 

cows 

24 24 38 62 6 32 - - 24

Pregnant 

heifers

7 32 42 74 4 38 - - 32

Over 2 yrs 

heifers 

5 26 51 77 9 42 - - 26

3 months –

1 year

21 51 56 107 5 51 - - 51

0–3 months 3 8 34 42 2 32 - - 8

According to the data in table 2 it is estimated that 48 heads or 67% of the

buffalo cows in selection will be kept in the herd. The 48

th

 potential selection 

index measures 0.48. Looking for this value in the phenotypic index in the first 

2 lactations it was find out that 37 buffalo cows had inferior values of the index. 

After the third lactation 16 cows, nearly half of them, registered phenotypic 

index over the 0.48 value. So it is justified to postpone selection decision after 

the third lactation. 
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The next question is if it is necessary or not to apply correction coefficients 

to equivalent potential index in different rang lactations. For this reason 30 

cases of buffalo cows having all first 4 lactation performed were extracted and 

was grouped in according to the lactation rang and to the year when their first 

lactation started. 

Table 3 Variance analysis of the phenotypic and potential selection indices in buffalo 

cows

Period I II III IV Total

x x

2

x x

2

x x

2

x x

2 2

(

2

1984 0.42 0.1764 0.38 0.1444 0.46 0.2116 0.40 0.1600 1.66 0.6924 2.7556

1985 0.58 0.3364 0.38 0.1444 0.48 0.2304 0.42 0.1764 1.86 0.8876 3.4596

1986 0.36 0.1296 0.42 0.1764 0.33 0.1089 0.27 0.0729 1.38 0.4878 1.9044

1987 0.21 0.0441 0.36 0.1296 0.36 0.1296 0.32 0.1024 1.25 0.4057 1.5625

1988 0.23 0.0529 0.31 0.0961 0.30 0.0900 0.32 0.1024 1.16 0.3414 1.3456

1989 0.50 0.2500 0.44 0.1936 0.30 0.0900 0.29 0.0841 1.53 0.6177 2.3409

1990 0.41 0.1681 0.32 0.1024 0.38 0.1444 0.37 0.1369 1.48 0.5518 2.1904

1991 0.52 0.2704 0.37 0.1369 0.53 0.2809 0.43 0.1849 1.85 0.8731 3.4225

Total 3.23 1.4279 2.98 1.1238 3.14 1.2858 2.82 1.0200 12.17 4.8575 18.9815

CF= (12.17)

2

: 32 =4.6284

Age variance: 1/8(3.23

2

+2.98

2

+3.14

2

+2.82

2

) = 37.1253:8 = 4.6407-4.6284 

= 0.0123

Period variance: ¼(1.66

2

+1.86

2

+1.38

2

+1.25

2

+1.16

2

+1.53

2

+1.48

2

+1.85

2

) = 

18.9815:4 = 4.7454-4.6284 = 0.1170

Total variance: 4.8575-4.6284 = 0.2291

Variance estimateSource Sum of 

squares

Degrees

of freedom No. %

Age

Period

Residual

0.0123

0.1170

0. 0891

3

7

21

0.0041

0.0167

0.0042

16.6

66.8

16.8

Total 0.2291 31

The variation of the selection index is mostly dependent upon the period 

when lactations have taken place. So there is no reason for coefficients to 

equivalent the indices for cow age. 

CONCLUSIONS

The proposed selection index to improve the Carpathian Indigenous 

Buffalo population fulfills the requirements of good selection criteria: it is 

expressed by continuous numbers; its components (dairy potential and fertility) 

have grate economical importance and don’t correlate to one other. 
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It is useful to postpone the selection decision after the forth calving to avoid 

part of the risk of eliminating good cows because they didn’t get the maximum 

value of the index, yet. The potential selection index, the one of the highest 

value, must sustain the selection decision doesn’t matter on which lactation was 

registered.

Of course the index formula might be improved concerning heritability of 

the calving interval and of milk production potential. It is not less important to 

balance the index from the point of view the economical importance of these 

two components. 
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