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Figure 1- Frequency distribution of somatic cell count
(somatic) test day records at different categories (class 1: <=200,000 cells, class 2: <200,000<=500000 cells, and class
3: >500,000 cells per milliliters) in different test months (tm) and lactation stages (stage)

o 55 Pl sLaaspl ) Jeala slaglS wiiles
(Jlw aline slasle b)) a0,ud sladelS gaan o
et G5 b B asel 3 Juala (slaylS
3 T Has ol ol il (Kol slad sl
WS o0 (Y Jsan) 9ss Llassiss 38 pabie s,
0% sle Gaasn8 4 bsise ond wilg ol (il
- oo s b (p S LS /YAOY) ans a0nd 48
o9 8ke OLT 4 bgaye T usieS 5 P<1/e v 20 g
e gl b (pSHLS /0 V0) agh Ak g8
Jola cond oyl mdly s sa g P<-/AA-Y (500
sladsle sl (a3l b 5w olsel asel 3
5o wilen s fedls oAl Hlioud wl g (Sole g
9 (Y Joia) sl adiie Wi, daylS ) L8 sy S
Lsase daglS 5l a8 ool st a5l ity (S
(p oSS +/YY 0) agd Au i sl 5 sbe widal 4
© bgse O eoieS 5 P</ ooy (ol o b
(s oSSLS /- £5V) aolen (Bosnd sl€ 5o sbe ol yo

s sladelS Lo oS oy las 3a8a3 ol gladasl
assal 3 Jala b€ (e il glaske L)
o a8 (Sle s slad sl Hlad Gl 581 L (5150
b b a5 GEalS S T s (S oo Ty (RalS
claele Ho Silose sladsbs Hlad (il )
el pabiie wigy ausd LW 5 Jle dalids
03 o Jada oo sad sul GLaS slael (V Jsus)
sas e olas 5t Sia cial o odida
Voo solaile Sobosw sladshe slad € olKia
) Gl spd Dlale S lay GBI aaly Sl5a
5505 S8l 53 523 03l 45 4 (S LS ann

slo (30908 4 bsase sad aal 8 2l Cp il (S o
chas b (pSolS /VEY:) ans du s gL o
slo (53 4 bgse T (pieS 5 P<o/ oo\ (gl e
che b (poSslS /- 8Y) Uyl aunnd g€ 5o
9K saaline P<-/AVAQ (1o ine

! partial regression coefficient



WWAY Lo /Y ojless YA wls / sold pole (cba yigy @ i

s pSinh byl N

ool ol e QBT @l s S GBS bl Jead
3 lesS G 4 Siile g slad she (I8 oS wia s
SlEaT 51 aas Goa wadi o bssye Lo Gu g YL
sl 4 ol sud alal Gkl s e 58S 5
P R WOV I S W B OV RPN IRV RV
sladshes slaxs Gl Ja¥a (Ve 0 Gl 5 Ges s
massde paad Sl alsle Gl Juad Ho SSle s
(VA48 Gseola) had (pl Lo by Al sla
~oiS 8 9 Sale g slad sl gl celad ol 3l
Sie 5 sa99) pl (238 ssma o suds b ola
Lasl€ lel) adisosnd 51 ol alage 51 (VAAY
Ol Juad o 1 9sd Ausd a9 AT (il
dole (p Sage sad K3 Jolge 3 (S5 5 (w1 o
(Yoo F) OLlSen 5 pulags adb o ol slacs sie
culi, Ylaal el glaske o 4S sg afias
ssay Ol Jals 5o hsslen laG S G s wad
5 938 e olanl Alids slacs sic daaly Hu oS ols
Jiad Gl o SSlege sladsle Gl T 4aum

(YooY OLKaa 5 Gula (g0) el
29 oSl slisolen slapslEol 5 Sue il (San
Lagslas Gl (pipld € Bsd ol Glwl Juad
O Sl (php0sad Slany (b S glacs sie
salsn Joat L Ssboga gladshe Gl sl
alass il 580 ol sl (Yoo 51,108 5 0 S) cilo
Sde Al Coan QLB G Sabe g slad sl
OloSas 5 3sti) spdioe 030 sl 5l oled
o b S any oY peane wl g pleily 5 (YooY
OLlar 5 (o) Wl LEAK 55 WS e Wl
~dsbes Gl 5o S3e Jolse malid (opl 5l L(VAAA
Wi (2alK 4 Wl g8 o (Gl Hu Sl gou sla
(V8 pipe 5 aicial) oS S il ulica
ad saly GLES (Y2 F) LIS 5 g geual)y 31823 50
Voo O Sale s gladshs Hlads Glgl 8] aaui o oS
Oloze 0 sad Hlale SRl e 58 50 il S5 4 158

OlaBe 5uaad ak saaline P</AVVE (ks fae mhacs b
sladsle Dlad Ghaldh b Gy, el wls ol
09 osmd Al gl i o Sl s
ol 83 GEIIS 385 (Y- A) ololSan 5 55 3a3
slassles 551 w3 Kl s slad sles slat Y ga
OKaa 5 duale) syl L8 daas 5 (S5 alia
YL S8l g slad sl (il &S (olaslS (Y- 1Y
o SO e wlg paubsad el Wl
(B (58559 (Ol S 8 G (Voo £ S
oo e 5 Jle Jead 5 ole (au il Jiol g8
ol 53 el Sle s glad sl Hlads s ((BH5
Joad 50 (V84 OlSan 5 b Yero Sl
Sooll 5 L sSh b,y gl bulyd (Jle abis
slagis, S slagosopels Ho 5 S oo Huds iy
D90 S s e (Soll (2alS 6l R sae
SRS I3 (YT SLiSan 5 Guiabel an) G e
a5 3 el olud 5 oM Jlial puaie o s
OF Jalats 5ol Gl 5 1038 o S 1) s cad iy
slagis, Ly asy JAS glas bl < el
9 sdosond Sl an o U8 sl Ssteas (oS
rolbe sais ol (SAA (g8, 50 (S8BT Gleys
Os=oSH NV GhlKar 5 L) sl e aladl
(vaas

Sou el e LialS Gala 3adad glue
Sl 580 cad (Kl s slad sl Sl alal
ot a3 (alS Sike sad (sl ks LB Lt
2 2l Glaasal 3 Jsla slaglE @iy,
ATV e Ol 5 Sub Gl Gle Jsad
s a S VEV 5 VEY (AT

S aag e Glis 383 ol wln Gl S s
ot slaslS Gy, st ad g il (Sl (38
ol bl 4530 ssas ol slaske gl oyl
Ales 5 Gessd 5 (V00) Ohles 5 S Jla
09 15 et Sibeges sladsles slaad (al5dl (Y- )



Mo Sl 5 315 slap sl §) Lol 6y slaglS 23,5 Cilises sladelS ) alja, i ko y Siiloges sla s Jlad 51350

Al g Sl e 5o 50 S AL G A Ve Bl gk
QoA a5l S 50 1) (55 5 om0t WYL
5 00 GaEa3 Lo ool GaalS A SIS WYY 5 YAA
e bIS (oud slasl (555 5 (Y00 A) OlolSes
Gyye Ol pbala glasl wlyy, saed il Juals
Al Lo il aaly S gl 5, sa a5 Y
B Guleal s el ity Kibe s slaslos sla
S5a N 58 il e 0 S e ussT s pala 383
¥l e Hlale il ek 5o Sl g Jsla
5 @MLK Gl sl 3 Jals laslS
5 EAONCA ¢ EN/YYVY s)lule ol e 1y ol el
380 GaalS & S LS EA/ANEY

oaid Sl g slad sl Hladt (Silie (34883 Gl o
S sadad Gliie glasle b ooad slasl
(B Jol selS Lo S gl S fondls ol puis
VEV) ags LAl Lo Gurws 138 VAO Hea3e Hlad
W& 5l 5 el (Al (HI5a VEY) ase B (Ll
(2xd (O158 VM) aas LB B (L138 V64 ) aslen
Ol (ol 381 W g5 «Suile g slad sl Hlack (S0ks
s by e b gd sud (3,18 @ L &l
ols JolS Slsaan (Y018) o) ,1S0a

doys S e o edls (malK A SIS £/%0
YE 5 VY lae 4 S5 4 sk (p0n 5 OB
sladsbs sled (Sl pide odls Gl
G bsise (Yoo A) OlSes 5 S 3adad 5o Sl gus
oS 5 (sle g3 il 5 L3T DALY Laslws sl
(ole 53 Lalsl 5 wlasa SAls)) (oo 40 baguse (1SSl
ol Slhe uala 3a8a3 5 ol sad BIS
53) WY B (sle o 5a) V0¥ 5 Siilo geu sla sheo
ety et ud Sl he o Ul Jl5a (ke slua
sladsls Hlad Sle wls Joad s
OI32 VW) Sle oo (o wSie 5 Sobese
V00) Suly 5 (U138 V1+) lws’y (158 V1E) Ll
g (Sl Gde Jsad (gl ok saalin (Hla
YYIAY 5 ¥Y/A0 « TY/Y « YY/AY it ols, sad
29 ot a3 YL el 4 a3 LA g 0 SIS
ol 4 gl it e o b ol i’y Jusd
o9t il Sslesaw gladsla Hled il 5
sad sols ol las, ol o da s b) s )
Cnlie s il B gu slaske 5l ¥ B Y Jslaa o

(s slasle uleals
ObKas 5 (il s 3:8a3 5 Jola i (ol
sl Solegw ladsbe slad Gill (Y-41)



WAY Lo /Y oyled YA uls / old pole (gl yimg}y & yuiis g 0K y8 wlyST VYV

SLasks 53 5 (B il (58 03y (Sl p aesd Jf Sl 5 ki SLa YIS o' (Sl gu Jobew 138 1 0+ 8 Gl AN (513 p S GLIS Cauna ) 59 gaeds lae (BAIS 5590 3 -) Jgea

oo il
Table 1- Estimation of daily milk loss (kg per increase of 100,000 somatic cells) for the Iranian sperm daughters in different months and lactation stages
(R i (s4olS asd 93 ole
Lactation stage Production
10 9 8 7 6 5 4 3 2 1 month
-0.2430 -0.1223 -0.1317 -0.1772 -0.1209 -0.0963 -0.1166 -0.1125 -0.0933 -0.0855 3o
April
-0.0987 -0.0497 -0.1745 -0.1464 -0.0993 -0.0429 -0.0486 -0.0965 -0.0294 -0.1343 g |
May
-0.1391 -0.1267 -0.1337 -0.1710 -0.0592 -0.0756 -0.0530 -0.1584 -0.1323 -0.1891 Slasa
June
-0.1341 -0.1533 -0.0893 -0.0602 -0.1121 -0.0891 -0.0875 -0.1413 -0.1075 -0.1934 5
July
-0.0732 -0.1242 -0.0382 -0.1220 -0.0570 -0.1368 -0.0451 -0.0902 -0.1193 -0.1590 alaye
August
-0.0814 -0.0828 -0.1335 -0.1255 -0.0877 -0.1748 -0.0848 -0.1386 -0.1373 -0.1161 FYRVEY
September
-0.0865 -0.1551 -0.0973 -0.2054 -0.0857 -0.1857 -0.1485 -0.2269 -0.0681 -0.1874 e
October
-0.1345 -0.0731 -0.1092 -0.1416 -0.1272 -0.1155 -0.1234 -0.0694 -0.0883 -0.0867 obT
November
-0.1592 -0.0350 -0.1452 -0.0683 -0.1597 -0.0473 -0.0522 -0.1312 -0.1153 -0.2107 5
December
-0.1438 -0.1191 -0.1048 -0.0531 -0.1059 0.0186 -0.2077 -0.1035 -0.1226 -0.0042 o
January
-0.0838 -0.1211 -0.1563 -0.1243 -0.0605 -0.1769 -0.1721 -0.1038 -0.0916 -0.0804 et
February
-0.1224 -0.2321 -0.1537 -0.0303 -0.0955 -0.1377 -0.0185 -0.0965 -0.1492 -0.1554 e
March

3l sine (5 kT Blad 3 g, T 5 g 95 JulB s
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Table 2- Estimation of daily milk loss (kg per increase of 100,000 somatic cells) for the Canadian sperm daughters in different months and lactation stages

Al saels
Lactation stage

10 9 8 7 6 5 4 3 2 1
-0.3853 -0.2005 -0.3251 -0.1114 -0.1943 -0.134 -0.0819 0.0871 -0.0862 -0.0349
-0.1987 -0.1367 -0.0978 -0.2259 -0.0262 -0.0853 -0.0606 -0.1186 -0.0544 -0.1662
-0.1952 -0.1952 -0.1489 -0.0840 -0.2421 -0.0263 -0.0849 -0.0216 -0.1983 -0.0165
-0.0268 -0.0930 -0.0743 -0.0844 -0.0945 -0.1030 -0.0119 -0.1263 -0.2760 -0.1548
-0.1426 -0.0075 -0.1090 -0.1629 -0.0555 -0.1729 -0.0454 -0.1189 -0.1283 -0.0739
-0.0456 -0.0946 -0.0117 -0.0865 -0.1928 -0.0332 -0.2770 -0.1254 -0.1263 -0.1871
-0.2092 -0.1310 -0.1498 -0.0934 -0.0449 -0.1011 -0.1108 -0.0693 -0.0675 -0.0572
-0.0410 -0.0015 -0.0927 -0.1703 -0.0886 -0.0179 -0.0491 -0.1875 -0.1344 -0.1286
-0.2554 -0.1622 -0.1064 -0.0891 -0.0164 -0.1566 -0.1200 -0.0736 -0.1902 -0.0601
-0.0902 -0.1191 -0.1556 -0.1602 -0.2223 -0.0028 -0.1342 -0.2447 -0.0773 -0.0983
0.0191 -0.1774 -0.1306 -0.2124 -0.0706 -0.0570 -0.1674 -0.2355 -0.2168 -0.0519
-0.1262 -0.0312 -0.3184 -0.1322 -0.0707 -0.1704 -0.0423 -0.3198 -0.1922 -0.1102
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Table 3- Estimation of daily milk loss (kg per increase of 100,000 somatic cells) for the American sperm daughters in different months and lactation stages
R0yl (s4olS asd g5 ole
Lactation stage Production month
10 9 8 7 6 5 4 3 2 1
-0.2016 -0.0809 -0.0878 -0.1503 -0.1229 -0.1328 -0.1306 -0.1391 -0.1066 -0.1045 b
April
-0.0858 -0.1501 -0.15300 -0.1288 -0.1315 -0.1218 -0.1370 -0.0795 -0.0558 -0.1668 )
May
-0.2026 -0.1437 -0.1259 -0.0926 -0.1520 -0.0851 -0.0917 -0.1504 -0.1101 -0.1672 Slasa
June
-0.0845 -0.0806 -0.1360 -0.0846 -0.1120 -0.1398 -0.1334 -0.0837 -0.1134 -0.1684 53
July
-0.1055 -0.1418 -0.1247 -0.1348 -0.1232 -0.1515 -0.0447 -0.1628 -0.1163 -0.1065 Slaye
August
-0.1586 -0.1815 -0.1310 -0.1471 -0.1211 -0.1509 -0.0694 -0.0988 -0.0734 -0.1425 e
September
-0.1530 -0.1758 -0.0908 -0.1473 -0.1973 -0.1113 -0.0750 -0.0686 -0.1357 -0.1923 e
October
-0.1201 -0.0595 -0.1819 -0.2003 -0.0808 -0.1471 -0.0724 -0.1336 -0.1431 -0.1656 oLl
November
-0.1021 -0.2060 -0.2004 -0.1688 -0.1998 -0.1941 -0.1169 -0.0900 -0.1536 -0.1814 L3l
December
-0.1207 -0.1711 -0.1087 -0.1889 -0.1314 -0.1315 -0.0973 -0.1787 -0.1496 -0.1750 o
January
-0.1857 -0.1053 -0.1962 -0.0796 -0.1619 -0.0826 -0.1280 -0.1512 -0.1490 -0.1203 e
February
-0.1389 -0.2305 -0.1364 -0.1611 -0.1375 -0.1522 -0.1683 -0.1844 -0.1944 -0.1063 i)
March
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Introduction:In dairy cattle enterprise, mastitis is a common and economically important disease
leading to milk loss, therapeutic cost, changing of milk quality, reproductive problems, animal
death, and early culling. A wide range of cow-level and herd-level factors can influence on the
number of somatic cell count (SCC) including udder infection, lactation stage, age, breed, short-
term of days in milk, season, stress and level of production. This research aimed to estimate the
effects of SCC on daily milk yield (DMY) at different lactation stages and months of production of
first-parity cows (progeny of internal and external sperms). Variation of DMY in terms of Holstein
gene inheritance and first calving age were special objectives.

Material and methods:The data used in this research were provided by the Animal Breeding
Centre, Karaj, Iran. Data set comprised a total number of 543,884 test day records collected from
64,634 first-parity dairy cows (progeny of 1,899 sires and 56,995 dams) distributed in 606 herds
and calved between 2009-2013 (in ten provinces over the country). The trait under consideration
(dependent variable) was DMY which is actually a quantitative variable with continuous
distribution and measured based on ratio scale. The records were analysed using a linear fixed
model. In the model, the effects of province, herd nested within province, year of calving, stage of
lactation, sperm type of the sire, two-way interaction between stage of lactation and sperm type, as
well as linear covariable of SCC within the two-way interaction, Holstein gene inheritance, and first
calving age were taken into consideration. The model was fitted on the test day records of the cows
for individual months of production using general linear model procedure of SAS software (Version
9.4) and the effect of SCC was estimated as the partial regression coefficient in 30 combined groups
resulted from two-way interaction between stage of lactation and sperm type.

Results and discussion: Most of the partial regression coefficients were statistically significant
(P<0.05) and the negative sign obtained for the estimates indicates that DMY decreases as the
number of SCC increases and that any regular trend was not detected for milk loss during different
lactation stages and production months. Mean number of SCC ranged from 152,000 (in September-
October) to 173,000 (May-June). In terms of season of production, mean SCC in spring, summer,
autumn and winter was 168,000, 164,000, 155,000, and 160,000, respectively. Average DMY for
these seasons was 33.83, 32.62, 32.83, and 33.95 kg, respectively. Mean SCC ranged during
different lactation stages so that for the first, second and third stages it was 185,000, 147,000 and
142,000, respectively and after that an increasing trend was observed from the fourth (149,000)
toward the end (188,000) of the lactation. Mean loss of DMY for the cows resulted from American
sperms were 126, 121, 142, and 147 g in spring, summer, autumn, and winter, respectively.
Maximum DMY loss for the cows resulted from Iranian, Canadian and American sperms were
found to be in April-stage 10 (0.2430 kg), April-stage 10 (0.3853 kg), and March-stage 9 (0.2305
kg), respectively. Minimum DMY loss for the corresponding cows were found in January-stage 1
(0.0042 kg), November-stage 9 (0.0015 kg), and August-stage 4 (0.0447 kg), respectively. The
findings also revealed that DMY significantly (P<0.05) increased as the Holstein gene inheritance
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and age at first calving rose as one unit. Regarding Holstein gene inheritance, maximum and
minimum increase of DMY were found in December-January (37.6 g) and September-October
(20.4 g), respectively. For the age of cow at first calving, minimum and maximum corresponding
figures were observed in July-August (232.4 g) and June-July (215.7 g), respectively.

Conclusion: Daily milk yield of Iranian, American and Canadian sperms’ progeny decreases when
somatic cell count of their milk increases and that it has no regular pattern at different lactation
stages as well as different production months. Holstein gene inheritance and first calving age had
positive effect on daily milk yield suggesting that these effects are needed to be taken into account
as phenotypic and genetic analyses are carried out. Yearly milk production of daughters of the
American sperms are apparently more suffered as compared to the other groups as a result of
increasing SCC in DMY.

Keywords: Dairy cows, Somatic cell count, Stage of lactation, Test day records



