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INTRODUCTION

The cattle breeding procedures used today most comeoniy employ
linear methods and madels that combine fixed parameters (year, farm,
season. lactation) and random variables (age at first conception of
calving. genetic effect of sire, genetic effect of an individual animal, elc)
which can be mutually dependent {related) or independent, with or without
interactions. depending on the tratt analysed. The selected model iesuls
vssentially in the breeding value of an individual animal (Bogdanevié e
al, 2003)

Depending on the level of production, sample size and mathematical
statistical model, non-genstic discontinucus factors (year farm  sensol
jactation) can account for as much as above 50% of the total varbons in
milk production (Stojic et al., 1696). The same authors, Stopié ot ol 1940

roported that farm, year and seasen of calving induced 25 7% ol tatl
Jariations 1in milk proguction A somewhat lower percentag !
\jenetic factors (farm, year, calving season and laclalion autnbeny ol

77% in the total variability of performance traits was found by
Invanovac (1887), whereas Hansen et al,, 1983 reported a consideriably
lngher percentage of about 45% (in terms of the farm-yearscinon
{fect)
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MATERIAL AND METHODS
The effect of systematic. nan
on traits of milk performance in o
sample of 2805 Simmental cows
housed on dairy farm "Zlatizcrski
Agricultural helding Dohricevo
family farms/households in tt‘n re
qutr'but:on of

systen influences 13 '*res

Lactat  Cow Lactat
Na no. Group

1968 57E

_Table 1. Presentation of data : across di ffﬂrcﬁt claxscs of major systematic effec
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production traits in complete Iactations such'as duration of lactation (DCI
days), milk yield in compiete lactation (MYCL, kg milk fat cortent
complete lactations (MFCCL, %), milk fai yield In compicte lactatior
(MEYCL, kg) and yie'd of 4% fat corrocled milk in complete lactations
(4%FCMCL. kg). was cbserved:

Breeding area The effect of three farm locations was studied (the farm
on Mt. Zlatibor. Dobnidevo farm and farms ) the Kotraza reqion)

Lactation groups. Lactation grougs were 25l Blshed inorter
equalse the number of animals within different actalions as i I as
possible and reduce vanability: group | (hirst lagtatien), group |l (second
lactation}. group |Il (third lactation), group [V ifourth lactation) group V
(fifth lactation), group VI (sixth and other 'actato

Calving season, e the cnsel of lactation {I-spring seasen (harch
through May). ll-summer season {June through August) lH-auiimn seasen
{September through lovember) NM-wanter semson Deesmbe: Mroach
i~ebruary))

ear of birth x season of pirth interaction (cows hat cawed from 12820
1908 x 4 seasons (1-spring, li-summer {l-auumn and IV-pinter seasens))

Breeding area x calving seasan interaction (3 hreeding arens. x4
calving seasons)

Breeding area x lactation greup Interaction 3 breeding neas <G
lactation groups) ;

Age at first concention For analysis of the mentioned ner-qgenetic
factors and their interactions an production traits In compieta laclalinns
a general linear mocel was usea basec on application cf the method of
least squares of the statistical software Statistica for Windows Rolease
65 @, which in this case is:

Y = H +B + L‘ + G+ Cg + BCsy + E\L = Dy(Xe-8 ) F &y T RTRT

yy — an individual anmal of the I-th breeding area (-1l latan
roup. k-th group, I-th calving seasen,

w — population mean with equal participatien 0l all clsses
«llects (B, L, G, Cs, BCs, BL),

8, — fixed effect of the i-th breeding area {1-:

L, - fixed effect of the j-th laciation group (1-81

G. — fixed effect of the k-th group (year of birth x season of buth)
1 68),

Cs — fixed effect of the I-th calving season (1-4)

BCs, —-fixed effect of the i-th breeding area x [ if caiing seaso!
uleraction (1-12),

BL, — fixed effect of the ith breeding area x )0 lactatic troup
nhraction (1-18).
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bi — linear regression coefficient of the effect of age at frst
conception and
e, — other undetermined effects

RESULTS AND DISCUSSICN
In research results only the results of the efizct o
between systematic factors on exgression of milk performan
complete lactations accarding to applied model are presentsa.

Mean values of least sauares stancarg errors and significance of
the influence of interaction farm and calving season on produstion trails
of complete’ lactations accercing o applied mode! are presented n
Table 2

Tahte 2. Mean values of ieast squares. standard errors and significance of the
influence of interaction farm and calving season on production traits of
complete lactations

DCL MYCL MFCeL MFYSL $%FCMCL
(days) 1%q) Shi tkg) kgl

Systematic factors

Farm C3VIN9 N em SEL, LSM SE.. LSM  SE.. LSM  SE.. LSM  SE.

season : 1=
| | 374 344,85 1278 46335 55 an2 368 2,297 424RE2 3.3
| Il 425 337,22 J1.0BD 44931 5332% 3,68 2,083 42745 5235
| 1l §G1 330,83 2810 44938 46545 363 1,785 42832 &s8
| v 578 326,69 2825 45250 k5823 3.68 1776 43025 351
] | 70528580 2,461 38057 <£3%°5 3579 1,886 35814 <2

I I 771 286,08 2,357 37131 4228 A7 1.594 35835 405
1 i 908 297,27 2,225 4€54;3 33 8a 78 $.505 J925.0 35,2
" v 853 287,22 2,286 39751 40768 3.8 1,545 3852§ 332!
I | 12022282,01 1,963 37948 35004 3.91 1,328 37560 33.7T.
I I 1424626416 1771 37907 J1 585 39! 1,188 37284 3o &
" 1] 768 29416 2,285 2B27,1 4075} 191 1.546 37785 38970
m W 1037 293,36 2,061 33s7,1 35387 381 1.354 38138 3436

Fun 545" 73 36 43"
NS “P>005 "-P<055, " Pcio] o .Hens A

The efigct of interaction betwezsn the farm and calving season cn
all milk {raits of complete lactations was highly significant (P<0.001)
therefore, inclusion nat only of these ndiv aual sysiematic factars but
also their interactions into modeils for evaluation of breecing value of
cows is justified

Petrovicetal,, 1987 and Patrovic et al , 2008, i their study of the
aclive population of Simmental cattie in Serbia  indicated that
nleraction between breeding region and calving season contricuted to
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significant variation in the milk yield and yield of milk fat [P<0.0M
Very significant (P<0.01) and significant {P<0.05) eftect of breeding
region, as individual systematic factor, on production aits of Smmental
cows is indicated by Petrovic et al.. 1997 and 2CU6
Rychen, 1999 Chladek and Kucera, 2000, Burdevic
al, 2002, Panic. 2005 and Petrovic &t al., 2009

pens, 1996

01, Burdevic et

Share of interaction patween farm and cawind seaspn N
variance of milk traits in somplete lactations was ve
only 0.15% In case of milk fat content 1o 0.41% In case ol ik fat yieid
complete lactations, which clearly indicated the high contribution oi olher
systematic factors in variabiity of these traits which are nchiged o
presented madel and were not considered in this study

Low level of share of varance of cedain systematic faciors et
variability of production of 4% fat correcled milk is statedd in e e aarchy of
Petrovic et al., { 2010)

Results of the analysis of the effect of riteraction petween
breeding region and groups of lactation on produciion rraits of complete
AN

|actations. 1.€. means of least squares (LSN)
(SEsm) and significance of opserved effects @

- erors cf means

Significance of the effect of interaction hetween wreeding reqon
and group of lactations On all milk traits of complete lactalions was
highly significant (P<0 CO0%). which justified its inclusion mte auaitntion
of breeding value of dairy animais. as confirmed Dy i
et al (2009).

aeaoh of Petibwc

m

Share of vanance of interaction between preeding rempon and
group of lactations In total variance of production 1 ol wihtle
jactations was slightly higher and ranged from .t m datation of
lactation to 3 16% In milk fat yieid In complete lactato!

However. the share of vanance in total vanabiny Pl rensiy
indicates even more systematic factors and thev e oty wneh
influence total variability of observed milk traits of standad [FRTR
as confirmed by Petrovi¢ et al., {1987) and Petrowic ¢l i EAonn and
2010)
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Table 3. Means of least squares, standard errors of means and significance of the
effect of interaction between farm and groups of factation on production traits of
complete lactations

Systematic factors CCL (days) tYCLika) MFECTLIYI MFEYZLikq 4% FCW

I18T3

i 2 SOOI S Cim
Farm CAMNQ N LSM SELw LSM  SEiu LSW SEas LSM SEsy LSM  SE. ,

st

[F =]
:
- e

12

44530 78,517

<
o
o

v 172 334,21 4.563 45814 B1,463 3,568 0.01°

| | 574.33668 2,507 4197,8 44707 3,709 0005 15485 1585 40020 33

| Il 472 330,96 2811 45612 50,120 3862 0,007 18573 1,801 43257 431

| o 336 33771 3319 4797,6 53,183 3,657 0.008 176:17 245 4562,2 57042 d f
1 v 233 a7 2338 4T1ES 70,245 3873 5,005 179§ 554 44p1& BT.70S |
|

|

472.06
Vi 189 333,55 4471 43565 79,736 3,7%¢ 0910 16 a1 44729 75,852

P N . BT N U ]
L=
r
(S

po ]
I | 964 109,83 2,065 1959,7 34,820 3.812 0.005 151,32 %397 38576 35488 !
il i 703 283,43 2,243 40345 30005 3788 0005 158118 g47  3911,3 38,558 ! \;
I 1L 593 28741 2,555 3386,6 45,573 3,787 0.008 15083 729 38658 43,225 ! }
1 v 402 28438 1.046 39301 54.318 37713 0,007 147.85 2.080 3781,5 52354 3
I v 240 278,08 387 37771 89.827 775 0,008 442,20 2612 15447 8€.530
1 Vi 245 280,59 3,855 36354 §8.754 3780 0003 137@3 2,408 3509,5 65,267 |
il | 1262 20535 1.334 32180 32,707 3.3419 0,004 127,28 1.24% 31969 31,524

o 1032 22406 1,980 35118 35316 3,925 0005 13825 1,339 34789 34,038
" 1l 786 29317 2245 38255 40,027 2,909 2.0C55 14853 1,518 4775.5 38,572
I W 578 292,42 2576 40423 45673 3,893 0005 5734 1744 1977.7 4410

1l v A37 23258 3101 4163,1 55,303 38939 0.007 162,48 2,008 41036 53.302
i Vi 458 ‘ 292,94 2893 4150,6 51.535 3,002 g.e07T 48289 1 357 41021 49,719
P 5617 34,877 4,20 57 35095

NS -P>005 "-P <005 ~-P<0.01 " -P<0.001

CONCLUSIONS

Based on presented results'the following can be concluded:

The significance of the effect of interaction petwesn farm and
calving season, as well as interaction bewwesn farm and group of
lactations on all mik traits of complete lactations was very high
(P<0.001), which justifies their inclusion into models for evaluation of
breeding value of dairy cows.

The share of variance of interactions in total variance of milk traits
of complete lactations was [ow. which clearly indicated presence of
more systematic factors and their interactions which have Influgnce on
total variability of cbserved milk traits of complete lactations:
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