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Background and objectives: In dairy goats, somatic cell count
(SCC) in milk is collected as test-day records and serves as a
reliable indicator for the early detection of udder diseases and the
health status of mammary glands. Improving the genetic potential of
dairy goats requires selecting an appropriate model and an efficient
method for genetic evaluation of milk production traits and their
components. Random regression models, due to their numerous
advantages, including the ability to account for environmental
effects influencing test-day records, the capacity to incorporate large
volumes of data, and the provision of more accurate estimates of
genetic values in the analysis of repeatable traits over time, such as
milk SCC, are superior to other models, such as repeatability and
multi-trait models. Therefore, the present study was conducted to
estimate genetic and phenotypic parameters of milk somatic cell
count during the first lactation of Murciano-Granadina goats in Iran
using random regression models under B-Spline functions.

Materials and methods: A total of 7,089 test-day records of
somatic cell count (SCC) from the first lactation of 2,432
Murciano-Granadina goats were used. These records were collected
between 2017 and 2024 at the Murcia Dairy Goat Breeding
Complex in Qaleh Ganj County, Iran. For estimating genetic
parameters, random regression models based on B-Spline functions
were applied. The models were fitted in three forms, linear,
quadratic, and cubic, and with 3 to 6 equally spaced knots, for both
additive genetic and permanent environmental effects. Residual
variance was considered in two ways: homogeneous and
heterogeneous. The fitted random regression models were compared
using the Akaike Information Criterion and the Bayesian
Information Criterion.

Results: Heritability estimates for somatic cell score started at 0.11
on day 5 of lactation, decreased with fluctuations to 0.04 on day
185, and then increased again with some variation to reach 0.12 by
day 265 of lactation. The estimated ratios of permanent
environmental variance to phenotypic variance were relatively low
but showed greater fluctuations throughout lactation, rising from
0.09 on day 5 to 0.14 on day 265. Genetic correlations between




different test-day records were generally higher than phenotypic
correlations, with stronger correlations observed between adjacent
test days and weaker correlations between more distant test days.
Genetic correlation estimates ranged from 0.38 between DIM 5 and
DIM 265 to 0.98 between DIM 70 and DIM 137 while the
phenotypic correlations ranged from 0.04 between DIM 5 and DIM
137 to 0.097 between DIM 70 and DIM 265 and also between DIM
137 and DIM 265 of the lactation period.

Conclusion: Based on the results of this study, direct selection for
the genetic improvement of somatic cell score in
Murciano-Granadina goats is not effective. Improvement in the
performance of these goats with respect to milk somatic cell score
requires indirect selection via traits with high heritability and
enhanced environmental and management conditions, particularly
improved hygiene practices during different stages of lactation.
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Table 1- Pedigree structure of the population of the Murciano-Granadina goat
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Figure 1. Changes in milk somatic cell scores in the first lactation period of Murciano-Granadina goats
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Figure 2. The changes of variance components for milk somatic cell scores in the first lactation of

Murciano-Granadina goats
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Figure 3. Changes for heritability (k%) and ratio of permanent environmental variance to the phenotypic
variance (pe?) for milk somatic cell scores in the first lactation of Murciano-Granadina goats

il a0 a3l Ole W T 5 e (S53
Sl o s shor 6 pad (Sl A3 e 0533 b o
Slads slaas 2alS Ol (S 9S Jags 5o 03
))QTH&;LAHLSLAJ}L_.NAJ_AJ 6}5")}5)
O L3l S=Ul 50 (Sla sy 85 12 0553 (ot
o LT (S5 sla bl slas sl s g 36
LaS syl 55 opdheal o Bolad coml sladie
ssoumri) syl o dllas i sl 5505 S
(Y2 Y4) OLL—Sea 5 Soumri (Y Y+ LSk
o pus O350 335 GBS e S5 sl (Kaeran
G by iy s 5o s Sl slad sl
LS 58 oulS b sl Saeen 3l YL
Sls calee SgS ragsh s odal Cowd 4 4
ﬁ}LﬁA 9 J\_.Jﬁ‘))—:j (Y'Yo) Q\)L{AA B Mokhtari
e 5 S Sl Saeen 1y il
Sy A3 50590 ﬁuLl:;'ngl_Ao},aj)'})

LS ol sl S-bla s 5o (sla

3 5 NS5 Sl Saas ol 3550 3l
Sle g slad s o i sbal3051555 (&0 o
olie (IS b ol sdd S E Jgds s Sl
EEECWRpE G-} B PV CHENOY N W )
S5 S Sar Lz gy o 5 (Sl Stesen |
AAG a5 )93 Y0 555 50 555 G /YA S
Ay e A e YV 59, 9 Ve 390 O
o S s sla S S Lo
6“)’))():{ '/~\/U6M):.JZ o385 VYV 50 slajs,
P 0533 Y10 LS VWY slass, 5 Y10 5 Ve
o N5 Sl Stan (IS b 4 ks g e
3 os3 Slrsas e 5 it o 4 S35 sl

A 3550 S o
SLaosasl 5o i o555 e (Kaeran
o als S Sl B Ol e b er 4 S5
Codls (o83 nd 055 53 WO p A0 e
Sl Sien > 55 L (Y YY 1K 5 Dige)



—————————————— [ eer SO gl 8505 (Sii§ (518 yhal )y 39

IESTRRSTRNCIT -3t PRSPPI JN INRPYON Jpputc et gk P PRpPRRPOT PN NE SR N PRI PR S | PPRPITY PP JE S PR

\:.::U‘;—l:..n)y sy "ghaj_.&g‘;“éée)‘,ébikéu

Table 3- Estimates of heritability and ratio of permanent environmental variance to the phenotypic
variance of milk somatic cell scores in different days of first lactation of Murciano-Granadina goats

Sy Lases SLule & 5
- . bl s .
N She e g s il

oo Sl & 55 il o P2 50
N h%:sE. Days in milk

pe +S.E.

0.09 £ 0.02 0.11 £ 0.02 5
0.07 £0.03 0.11 + 0.05 15
0.07 £0.03 0.11£0.03 25
0.06 £ 0.03 0.12 £ 0.04 35
0.05+0.01 0.12£0.04 45
0.07 £0.02 0.13£0.05 55
0.07 £0.03 0.12 £ 0.05 65
0.06 £0.01 0.11 £0.04 75
0.05+0.02 0.10+£0.03 85
0.07 £0.03 0.08 £0.03 95
0.06 £ 0.04 0.07 £0.03 105
0.08 £ 0.04 0.05+0.03 115
0.10 £ 0.05 0.04 +£0.02 125
0.10 £ 0.05 0.03 +£0.02 135
0.10 £ 0.05 0.04 £0.02 145
0.08 £ 0.04 0.04 £0.03 155
0.08 £0.04 0.04 £0.03 165
0.05+0.02 0.03+0.01 175
0.06 £0.02 0.04 £0.03 185
0.07 £0.03 0.06 £ 0.03 195
0.07 £0.03 0.07 £0.03 205
0.07 £0.03 0.06 £ 0.03 215
0.06 £ 0.02 0.05+0.02 225
0.06 £ 0.03 0.05+0.02 235
0.07 £ 0.04 0.05+0.03 245
0.09 + 0.04 0.10 + 0.05 255
0.14 £ 0.03 0.12 + 0.05 265

o Sl (o shas ¢ o3 s 5L a3 505 o (5 ) (oS 5 5 (a3 (VL) (S5 sla Kimren slas, sl p—t g
Table 4- Estimates of genetic (upper diagonal) and phenotypic (lower diagonal) correlations among
different test-days milk somatic cell scores

265 203 137 70 5 e S0
Days in milk
0.38+0.13 0.55+0.17 0.52+0.19 0.62+0.16 - 5
0.55+0.24 0.89+0.24 0.98+0.17 - 0.05 +0.02 70
0.95+0.28 0.85+0.23 - 0.06+0.02  0.04+0.02 137
0.89+0.34 - 0.06 +0.02 0.05+0.03  0.05+0.02 203
- 0.05 + 0.03 0.07 +0.03 0.07+0.02  0.06 +0.02 265
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