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Development of Technique for Prediction and
Selection of Mastitis Resistance in Dairy Cattle
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SUMMARY

This study was carried out for 3 years from 2001 to 2004 to development of
the technique for prediction and selection of mastitis resistance in dairy

cattle.

<Part 1> Study on factors related with mastitis.

Subject 1 : The effects on somatic cell score and milk components by days
in milk in Holstein dairy cows

The present study was carried out to Investigate effects of various factors
such as sire, bovine leukemia virus (BLV) carrier/non-carrier, parity, calving
month and lactation periods on somatic cell count (SCC) and milk
components in dairy cows. The animals calved from January 2001 to March
2004. Milk samples were collected every 3015 days in milk (DIM), and
somatic cell count and milk components were analysed by Somascope
MK2/Lactoscope FTIR.

Bovine Leukemia Virus (BLV) was detected by ELISA method. The
lactation periods were divided into five periods; (1) 30DIM, (2) 31 to 60DIM,
(3) 61 to 120DIM, (4) 121 to 180DIM, and (5) more than 180DIM.

The level of SCC and milk components in all lactation periods were
significantly affected by sire, parity, calving month, lactation period and BLV
carrier/non-carrier. The results suggest that BLV carrier/non-carrier analysis
in a herd may be necessary if milk quality is low owing to a high SCC.
BLV carrier/non-carrier did not affect milk prctein content for all lactation

periods.

Subject 2 : The characteristics of microorganism isolated from quarter milk
with high somatic cell count (SCC) in the same lactation period

The characteristics of microorganism isolated from quarter milk with high



somatic cell count (SCC) which is higher than 300,000scc/ml in the same
lactation period.

Somatic cell score (SCS) was significantly effected by isolated organisms
(p<0.01), quarters (p<0.01) and investigation period(p<0.05).

The most isolated microorganisms from high SCC quarter milk samples
were found coagulase negative staphylococcus (CNS), G(-) rod form,
Staphylococcus aureus, and Streptococcus spp. Quarter SCC was highest in
Streptococcus spp. and following by Strep. agalactiae, G(-) rod form, and
Staph. aureus. SCC of minor pathogens showed highér than that of major
pathogens.

For Staph. aureus and Streptococcus spp., the frequency of isolation was
higher in right rear quarter than another. CNS, Strep. agalactiae and G(-)
rod form occurred more left rear quarter than others.

Staph. aureus, Staphylococcus auricularis, Staphylococcus spp. and Strep.
uberis were constantly occurred all the year. But Acinetobacter spp,
Aerococcus spp., Bacillus spp., Corynebacterium spp., nonfermenting G(-)
bacillus get- more frequency after summer season. The others
mircoorganisms had inclined to occur sporadically. Intramammary infection
had inclined to increase vafter July. Intramammary infection and high SCS

were found less in left front quarter than any other quarters.

Subject : Detection of polymorphism associated with mastitis

.Polymerase chain reaction (PCR) primers including 15 kinds of RAPD and
BRACA1 gene were successfully used to detect a certain area of DNA
polymorphism among these relating for mastitis-resistant dairy cattle,

Variation of 19 locus were detected from PCR products using SSCP
electrophoresis. The locus of N69C and N110B were used for genotyping
primer that was designed from SSCP DNA fragment sequece of UBC28
and UBC30. '

Whes UBC25, UBC28 and UBC30 primer detected a polymorphisms by
SSCP, and DNA fragment of SSCP gel were sequenced 4 kinds of N34,



N43, N69C and N110B as candidated gene of relating mastitis.

N34 nucleotide sequences were consist of 396bp. It was shown that
Adenine-base on 22th and 36th and Thymine-base on 359th and 372th
were deleted.

N43 nucleotide sequences were consist of 273bp. Adenine base was
changed to Cytosine at 44th and Adenine base to Guanine base at 259th.

It was shown that the average of gene frequency for A and B in 19 locus
of DNA polymorphisms found in a Holstein dairy herd were 0.564 and 0.436,
respectively.

The locus of URJ1, Ul13]3, Ul14]3, Ul17J2, U18]J2, U29]5, U24J1, UZ4]9,
U28]3, U29]3, U31J1 and UbB3J1 were estimated the candidated gene agreed
with expectation and observation of the gene frequency on Hardy-Weinberg
equilibrium /

Phenotypic value of milk yield and somatic cell count related the variation
of each locus with Ul17]J2-BB, U20-AA, U53]J1-BB, N69C-AA, N110B-BB
and BRCA K6-AA showed a high trend. :

Somatic cell count and milk vield of U6J7-BB type were shown as
222, 7000scc/ml as 9149.4kg, respectively, and those of Ul7]J2-BB type were
also shown as 374,800scc/ml and 9,229kg, respectively. More studies about
these locus were needed to be confirmed.

U8J1-BB type estimated most short of NFRD{(non fertilized return days)
as 2075 and low of Somatic cell count as a 474,200scc/ml compared to other

analyzed dairy cattle on the same locus.

<Part 2> Technique development of model for the early evaluation of
mastitis using somatic cell count.

Mastitis is one of the most costly diseases in dairy cattle and is
responsible for 50% of the total for health care. A high proportion of culling
(from 6 to 17% of culling) can be attributed to mastitis, following milk yield
and reproduction. Moreover there is an increasing public concern in Europe

for cow welfare and for product quality. Due to these reason, the interest



for udder health traits in dairy cattle selection is increasing. SSC is a good
measure to indirectly select for mastitis resistance, especially when a direct
measure of clinical mastitis incidence is not available. The measure of SCC
has the following properties:

- 1t 1s routinely recorded in most milk recording system,

- information are available on a population base
the heritability of SCC is higher than the heritability of the direct trait
it reflects the incidence of both clinical and subclinical infections.

Somatic cell can be used as a good indirect measure to select for mastitis
resistance, especially when direct measure of mastitis incidence is not
recorded. Final aim of this thesis was to evaluate how to include somatic
cell counts (SCC) for Holstein Friesian selection criteria through the
evaluation of its genetic aspects. Heritability was estimated using different
models and data sets and the association of SCC with other traits in
selection objectives was evaluated through the estimation of genetic
correlation with production traits. From these studied it can be concluded

that selection for low level of SCC is expected to reduce mastitis incidence.

A Gaussian mixture model with a finite number of components and
correlated random effects is described in our analysis. The ultimate
objectives are to model somatic cell count information in dairy cattle and to
develop criteria for genetic selection against mastitis which is an important
udder disease. Parameter estimation was made by maximum likelihood or by
an extension of restricted maximum likelihood. A Monte Carlo
expectation-maximization algorithm is used for this purpose. The expectation
step 1s carried out using Gibbs sampling, whereas the maximization step is
deterministic. Ranking rules based on the conditional probability of
membership in a putative group of uninfected animals are discussed. Several
extensions of the model are suggested.



The value of SCC can be efficiently used to indirectly select for mastitis
resistance in a population without direct recording of mastitis incidence.
Large differences existed between values of estimated heritabilities depending
on models for analysis used. Genetic relationship between SCC and
production resulted in different values depending on parities and analytical
modeling. Because of the apparent complexity of the genetics factors
controlling SCC, one may, in theory, need to account for different levels and
signs of genetic correlations between SCC and production yields in different

parities and, if possible, within parity as well.
Estimates of (co)variances obtained in this study will be used as

parameters for multiple trait random regression model that will be soon

adopted for genetic evaluations of production traits and SCS.
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H2% =d-9 7= 7|g &

A1A Fu-9 7= AT A7

Al A Z(somatic cell score, SCC)= 349 T8 AAd 2% 9L 3xn
FHAcz 7y A4y #EEY, §09 AR FFE BIEeE AEE=E
A " (Samore %, 2003). A #Eol e AMEE HEEA
FAte] gekdt AMEFTE FAEA] &old AN Y THAAS FF
A7I71 f3td 2 R WQO}O% A A E A 4= (Somatic Cell Score, SCS}&E
A A (Al ¢+ Shook, 1980)8} )\,\-—U% 2 =24 g8 oz A Furd 9

+
pacs

mi’t‘jz
w
'
'@
(

A7 AT o] gt AirjFonn

Obo

(Holtenius %, 2004).

SCSe AMEEE A Hxu 49 s2FAE 7HAA "HB24 FAHS
ol &5t7] - FHE FHAA Ho Ay vepedl A ol &3t ]
9] National Cooperative DHI programol A& Fd52 H7to =

L 9l o™ (Sechrist, 1985), d4d -FU 97 SCSE F44 4#AS 7HAx
Al SCSel o Ade WY wANE R

Emanuelson &, 1988).

mlm
(N
i
4
1
X0
=
O
=
<
!
o
o
(0.8]
o

aodew, g SCSel dFE MAe FFR FoAM d
2od¥E Fol F8F ®old gade® B3 (Bordoh
Emanuelson %, 1984: Kennedy %, 1982). ul= A F 2 G x 2 SCS+ AAHE
E 7 EASEAE 1%'4 3¥ell 7HE % 8¥H 9¥ F 10¥ 7}” =3
)[‘1(’\71ggdns 5, 1987). sardd 9 ,31 AZ e A dHA v G571y B 3 1Y
ol ol 2k 509% o]4to] WASHAL Frd TAAIE HFR7IQ HF 864H

o 7}%} Ho] dojys Aoz HIddHttNash 5, 2000). E3F 2H# ¥l §-7]
A ME Ho 1044 Ao 71 ®el dojyes FoE Ruddoer fFHdEdY F
if:ﬂOl A OUHA v F7lol A 0428 B =4 YEEI 7T HA 8 {71
= 0158 vEhdd)



T oMz 19989 olef TR $ i SCCY FHES Hrlstd HGE7t
® 3t g SCCE #AAA7|=d &&3tm Ydon, SCCE 7123 Ade {9
37 8 &E AN e b 53] SCC 95 £+ 1dE g3E FAd ndstd
APgstE Fo] a&dolgtes e Ad+47 At (SwansonI Mrode, 2001). =4
del AL A FAFH Hrotd AAEE Ly e HAHon
(Philipsson, J., and B. Lindhe. 2003)

Heringstad 5(2003)o] ¢sld 5 Eyt |
7HA7F 101% 2 b =4 JEeElgon Bukb ¥ 304
&o] YEtgt &t

Tl N A3 (resistance) S A WHA "l f7lo +HAA Qo] W
3 FosHAl vEtgon F WA ojF o nifldAe ddyoez #A4HA 2
Aol Bol &3t Aoz veiygeh A vFAS FHAH SCS & frgol o
T FAHY FAgRE BANT A HEge f48L 00140192 SCSE

43 SCSY

0.08°] 1 H(Emanuelson %, 1988). DHI A& o] &3l EA g
TAES ZAZ|#A wEl 00844 (.16 HFEFAHOR
(Boettcher, 1992). 39 F719 $4¢9 2 SCC

7l gE, FAAA 8Q02 U] oyE FHdd sl folEA =AY
T AT SCCE o439y Fudn BdEd 4o Mo F&3HA o4
A H(Schutz, 1994).

SCS7F & AAY Eeo] o3 Ade fFude TAS Foln Foo B
= MAE AdEaE dol & $7E ANFozA HAAAY HAAZH ARE
7HA & 7 AT 39 2.9 (Schutz, 1994), 2ol d @ A3 SCS7F v & e &
e 3 AFRAT R fFH3RE JHA dA T SCSE AHeEa gzt
o NEFd AS AasdEe 1~2% 2281t UL e 0%REe AA2EHE
AE F %71 dEo AFsEH} SCSE T HMIFsE Hol AAHogn
H 3 3 vk lt}(Strandberg 9+ Shook, 1989).
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H 3 & dyig sd g 2 23
Al 1A AMA

eurad o 18-194)7] = AdE TN A dBFHL AAG HEoln =3
AF718 LHe AHEAA M ol BEoVIE i (Thiel C. C. ¢ F.
H. Dodd, 1983)

FHE dAor A AAAH &4& FASI] AMAE FIW Fg T4
HEE X Qolof e}, AH FHEoR ¢F 242 o A9 FHD Y
bl 1) A8 24, 2) Xs6E 24 3) AGE 79 #A7, 49 AAY
=H, 5) +AdH AMF A& 6) FE9 A HA FF T4 oF 0% THE

QoA 719lste Aom FAHAR A dErtd A oy g

oleldt A4 £ 9Ue £UA4E +F(subclinical levelol Ao g &
Aoz Aqa AEE MAYAE EFstn f-A84 SHAE EZ3 HIE B
ofz] 7] W&o FEItIt ARSI e E Aol L AE ] wfFol},

o2 Hgol Bol =& HAWAY ¥ 77 1505-250% 1=
B2 odEo] #dHE d A¥W F¥L4, A8H, FES

— -
A el

M 2 &l 2o AMES7 F7heE AL SR/ ok WE ol RE Al

Fge ped
A [e}



el F43 SCCoe] AL o8 AN Husa gled AAES &
Faste] FEe wue 29037-080¢ Bue o%(005—030)7} ¥ 3 (Lund

%, 1999; P8s8 ¢} Méntosaary, 1996; Weller 5, 1992)5 ¢ 549 A7 A9
ARZE 58 4 UHKehrli ¢ Shuster, 1994) 1 3+t =3 i mdy
AAE s FHE T3 ALE F4d dish A8AHd Axmegtn & &+ 9
o} (http://www. ext.vt.edu/pubs/dairy/404-228/404-228 html).

Heringstad $(2003) 30¥ 71222 JAd 919 H4S A3stg el v
7 WAl 309 7te] 101%=2A g 2o M B
oﬂ AR E HMEE 47% AL

He 041 AER 92 95719 0.04-
gto] W {718 FESY XALE Jéﬁj} JDLL o}ﬂ}ﬂr

MM} FgEFe] FAE @l Eob AMEY Frte Hd
Z 78} ™ (Philipsson &, 1995 ; Rogers %, 1995), &7 2(100F °]3})
Ml AdeMe e A APAAd A Hode AAEE 1
Al Aol ¢f & & &4 (Philipsson 5, 1995)¢| gt 3t5id}.

.&‘LL%_\Q

‘X% Swanson 9 Mrode(2001)0] wWEw AMEE 1 R

S A2 A719, Sgndergaard 5(2002)2 F#9 ¢
< WY #4 v=Es FEdn &9t Shook#
Schuz(1994)= #F#H el diat WAde F7HA77] Y3 Z2 a9 SCSE #a
AMIIA JEEo] wF oAM= MEASo SCSE B8 Jdi 4.

229 A
%

ru\o

FU4Y FUYOE AV FANY SUE BT AREY G4
£ U4Y FEAMY BWE B4 Fio SASRY F0d B Zza9e)
5448 WA 8 oUE 2Y4Y HBLL AE ARese] 94
o2 WAHNA HE A9 B G add JFS VD 1 HEE AEA
o) 7] el dErtelA HAse fud B Tzade Frso) A Ja
¥ 599 7159e ogdt AS TAYE WESA Aok dso] oAE o
Y §ud 1SEVE ogdE AL Aoz ME AM BRE AAE
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A 2 d7E 1990 ol F ASHAAALR e Hio] diste Wl
DNAE A8t ol& FEFAAR st #1¢F @8 44 w3z o %

8§47 Astel Sagan.

O AAMESFE nad 9 27 4= 2d A
Al 1. 99 24 A8 9
=] - ;g

H%5d P Fdss A ARLY 8L o ede] AATRY W
o 4Fe VAL B4H 89 FHHD A FrAA AgsE a9 @
o g AAELRY wste A 29 FESn A4 FT §9gel uAE
2% 2Astgon AMLS 3de] A84 2 N 53 YAFAD WA
q4dg 2ysan
AE 2 509 AFH A2 FAY 5Y T

HH AAEE 929 AR FAY 54 ATL FR GRS 29
9N B4 G4 FHEY A AFE 2 waye AN e 447

I xPe wE 3% ofth A#H=2A v=9 AE AAE A (Somatic
Cell Score, SCS)ol g FASERE7 HuMe 199430k S22 USDA
AIPLO A 2 72h5 A tH(Schultz %5, 1995, Shook®} Schutz, 1994). 12yt F4
doz ¢ldt AAZH nlgd A Futd S YA E FHSCOHTY =2 A4FTEA
dE Edn A4 d4402s G357y dAZRE & F5& ¥4 X%

n-i‘E
.

TE Bt o] &3te AME AR
Hlare] BS- mAged A DHI £w9 9F 180979 ¥49 v3HA 71E
FRAFHHL B ol &5 o (AIPL, 2000e), o 7h&H 90%
/\]"— 3t JTHAIPL, 2000c). DHI A& Ao A
G hE AALeE ol AAEF(SCOE W€
X}E-‘E W2 28 3t 2SSz 2 WEd
k<l Xﬂ*ﬂ A5 (SCS)Z ol &3t NAY AMHAE g vfH71e 2E 49
Al Hoaks Tt d™, vHuA 2 Burdd dis EAHE AAgo
(Schutz et al, 1995). 2 HA L9 HfFuAE2 BAE H AL IFE &
A a7t ol &gt

'b'én\l



Table 19+ AMETE AME A4z wHEdstE RS Agsy] s 2449

SAE EAHAT. ANE RN 119 TR ANLF Dol T FL 0
02 ZAEE A2 guldnh oY WBsd AHEAE ANELS F AME
e AMES w8 o g4 B F9L AQchn @ (Shook, 1993).

Table 1. Somatic cell countscells/uf] associated with selected values of somatic
' cell score.

SCS 10 15 20 25 30 35 40 45 50 55 60

SCC 25 35 50 71 100 141 200 283 400 586 800

National Mastitis Council Annual Meeting Proceedings (2001)

() AHE e 55 Hd€%d (Predicted Transmitting Ability for

SCS)

mae FAafdsdEsle PTARZ A¥E gAsH, dad Fad g
PTAE %, %7, S99z 22 Angds A4 g5, 4259 2 2 7
A dgd A g dxEn ¥ E PTAZE g2 £ did SAld At
A stAR RS Ade] §A44 Akl dish 90% o4 7ldEE NHAA H
e i $28 52 o Ut $AFEYMERE W 434 25,8,
g FaHY, M2 F7PEA7r g duitt AIE FESE AAGAY
wHEn 4RE P Fore

—{ﬂ

27k PTAS Aole F49 ThE9 H =

ot ai% %01 Table 20 7j&9 F i ¥ PTAE 24 #%9 4%

6332 =, AME Hae 2% 040 pointd] Feol& Holu gl T -

AE-AEd oA FEF Formation? ET4AEL
i

prS

25 =S
2 Ao AME HFE 040 pointTE RE Ao

K



Table 2. PTA's for two widely used Holstein bulls and the differences
between them:.

Bull ‘ PTA-Milk PTA-SCS
Formation 1,648 2.79
Leif 1,015 3.19
Difference 633 -0.40

BAAES GARE A

e
dolg & ek FA5EY

PTA-SCS9 o g ol7} 8 +% glvh 1909 $45 219 PTA-SCS &
% YNAEN FARY ARASAA BT HE §oZ ATT & AL
Table 3ol F3tel BASHE AFE o8 F 7hx BHE 5

BaEY ZstHE T o

-~ ‘4 =
3 u PTA—SCS ) t&i-‘é—el 713}%@11 ek Blgoltt. 718k T o
- E 9}‘

o M
et g AnFHA A A JtH(Shookd Ruegg, 1999). ¥ & o 7]
A AdFT FAHL 7eHo2E FHFol A w o3 MEA W wAT

|
L Aolth, Table 39 44 A F34E ¥ &S lower T4
ks W ANz 3 higher 749 Ao €AYl Lo
g vl &olt)h o]gf g H &L Nash 5(200009) HIZAFNA A Aot}
T 7HA Aol ois ZAzbe] Wi Ee] H& dArk 1) Table 29 T 4ol
o, 2) H4F% Ho9 PTA-SCSE 7MA v #4379 Aol7F WA 22 1 point
A zojdtdE Aol &A% 4,



Table 3. Multipliers to express the PTA. SCS difference between
two bulls in terms of the ratio of geometric mean SCC and
the ratio of clinical mastitis incidence of their daughters.

PTA-SCS Difference 01 02 03 04 05 06 07 08 09 10

SCC ratio’ 1.07 1.15 123 132 141 152 1.62 1.74 1.87 2.00
Clinical mastitis ratio® 1.06 1.12 1.18 125 1.32 140 148 157 1.66 1.75

'Shook (1993); *Nash 5 (2000)

PTAZol & 49 BAEY AAEFHTLE PTAG & F49 Fh
o AAEF Fitol Table 39 #& #F Zolth 7MEH, o & Sof EA T
9] Fromation® @AE9 HT AMEF7F 20070/ wietH Liefe] B8 Hit
AAEFE 2001.32=26470 /02 A4E & At} Formatio®] @259 ¥ ol
500/ Zdteldtd ) Leifd] @A2E9 HIFL 500%1.32=660/pL0]th. o] oo A
AFS-EE 1328 @2 Table 39 PTA-SCS #9 #ol7F 04 pointél 249
Ao, vEeF F Ao "/\Sﬂr Hote] 49 A% PTA-SCS7} 1.0 pointdd 7
L, TR FFAA F Fh BAEY AAEFE Fujg v &2 YEY A
olty. 4l Eof, PTA-SCS7} ‘7’:‘% Tao BAEY HF AMEFIF 1257/
B E2 PTA-SCS #& 7HA= 49 @A H 25070/ut7F 2 Aol

Fo A whek PT e Fhe gAhEC] H

ANE HF57t =2 % s
B0 /ol et FL Fio Bih

st

4o

59 d4A HwE A4S PTAZ 92 +#49
AIZo F 29 PTA#Y Aold dFse
Table 3¢ A& F3to Feo. dF &0, FoX FT A9 Formation?

o5 FUARAYNET 20% 2 s, T 438l PTA-SCSAelQl 040
of st Table 39 A5 1258 #3tod 25%9 Leifd @450l F¥E
dE Aolgn o358 5 A FHEEAE F£F] 2 F7AA4 w

=
Formation® B4% 7hed 32%7F f4Eo] HASATGH, 32%x1.25-40% ¢



Liefé] ZEHahEo] fHude ZE Hog2 o428 4+ ot Zgx9 74wz
PTA-SCS7F 1.0 point #Fo]7F & uwl, PTA o] & $£49 @it $uyg
4 WEE PTA o] ¥e 49 Fhto nef 75% o Bo| §wdo] o
A Aoz 428 £ vt dE Eo), PTAZ @2 F49 2259 $ud
RlE7F 16%28, PTAVF & 49 29489 I EE 16%x1.75=28% =
A5 +F Ao FLASAFE] B £ H 9 PTAY & 449 @
AEY Hiol 32%AYUH PTAV =L $i9 DirEo wAHE:
32%x1.75=56%°] °|& Ao 7 =T £ g}

Figure 12 vl NAAB7F 2000d 119 AAE Sd5E"G7 A A4 AL

TA ESER AIS F2E9 PTA-SCSY WEEIEE FAS ot
PTA-SCSe ¥ 9= 272~36801%lem, Hust AHe o7k A9 10 point
of 774tk Figure 1614 £5& ¥ PTAY 80%7t 7+¢dl 47430 2329l
the ot AdAen FuA & £25L WL HE) REE BT o
A AL B we W& PTA-SCS®] 48 Z(reliability)

Tolth AAE g HAA o g T 27 =
2ae] F27 Bh T4 el o g W
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Al E2E¢ sire summaryd A, PTA-Milke] A2 EE FT 87%] 52~99%
o EXE YErAG PTA-SCS9 Az HF 72% 31~99%¢] ¥ &
HATHNAAB, 2000). PTA-Milkell A A %7} =& AL AAE Ao H 3§
THaEd £3(30% vs 10%) il g VIEF 9 g7l WEelt &
29 AEErt 3e A9 F 65%0nd Afd qFF fFATHA AN 2
Fo7F B WolAH PTA*‘E FORAAY wotd o X7t ddn Erh A=}
E0E F 90% oldoletd, PTAE d4 FAE golA A WHE g A
o2 2o A 2 AAEE B $£42E F2 ol&dty ¥ Ages

e F28 o435 ook Bt 2 AIE AAE F
}:_E_ A

TOoE A ddn £F, 4AAEL PTAY

A

[ul T

2o vld MNFErt =1 PTA7} F2 FAE AHE Aol oy AA0 R
grjgtel =2 Al od o AMdle ¥ {544 71X 9 s885%38 5y

Ao,

(th) PTA-SCS #H7}u
2t}

PTA+ #3d3 7124 d(genetic base)S 7|F02 ZAHHE golt} 7+ £=x
< AAY FAY NxPGE A3 geow mEt PTAE £F b vlad
FE (Y FAE VxHEe ERHEL 24T g4 Y HFos A
o AAE FEe A 72EEE 008 AAA gE gild, szxdnd
A% 7 Hz v579 AL d52 2450 Table 491 19909 & 9
1995 71229 FFHdol FAHY ot EFYF Wae #Agite MM
i A Wgte Al s1elstE Aejth FAE wWItE 1995 24T ok
H PTA-SCSolA 199085 £43% 4429 HFe @ goz Axsydoy
31 A3 Table 49 ZASEY. AAE Hgorde upFa s 48 Hg 3
= =Y FFolt, Jersey T& AL RE EFZRA HHA W TAG
REate}; Jersey F& AAE Ao FHHY FFo] ArHor gubsiA w
3 Z7hFAE Holal tHAIPL, 2000b). Table 40] A3 19904 2 E 19954
A9 AR e wile AAE FdF5E 2AE fuHYst BRI AA"
T glee deEdn gk ogd @AY AMEL §AH szl

PTA-SCS7} & F2 ot}



Table 4. Breed averages for the 1990 and 1995 genetic base years, genetic
change in PTA.SCS from 1990 to 1995, and management change
in PTA-SCS by breed (data from AIPL, 2000a).

Breed Average' Genetic Management
Breed ,
1990 1995 Change Change

Ayrshire 3.15 2.92 0.01 -(0.24
Brown Swiss 3.22 3.08 0.00 -0.14
Guernsey 3.35 3.21 -0.01 -0:13
Holstein 3.20 3.10 0.00 -0.10
Jersey 3.30 3.31 0.04 -0.03

'Breed average of first lactation SCS for cows born in the indicated base

years
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ojej gt §HAH Wol= Table 59 A A g% H(Transmitting ability)d X &%
A2 BASATHSDTA). LNM Ao faulako] tidt 715 X($4.76/1b) 2t A A
F Ao g 7 A ($154/point) & d 2 Jmste HH, febwgko] u]s
AAE deo g AFEX7E e 2 ez rd F g Ao g
SDTAZ & 49 Ax 7Aoo Fobo B AME HFo Wil wa |
FTHAE 30E=Ad vl fawe wao 1 FEHAE 119200, &
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_\_
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A wsle SDTAC vl &Holth waeld] x4 Aol zitzhe]l F Ao s A
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Table 5. A2 T HY EFHA} NMS$, LNM # TPIo tig AdA <4

745 A]

SDT Al NM$ LNM TPI

Trait unit T nits $ 9 Points
/SD /Trait unit /Trait unit /Trait unit

Milk 1bs/305d 832 0.217 0.18 -
Fat 1bs/305d 32 0.56 2.14 2.29
Protein 1bs/305d 25 1.40 4776 6.76
Productive Live mos 1.96 11.30 28.00 45.00
SCS pts 195 -28.22 -154.00 -4.50
Type : pts 0.700 - - 64.29
Size pts 0.935 - 14.00 -
Udder pts 0.784 - 29.00 37.12
Feet and Legs pts 0.829 - 15.00 18.00

'Standard Deviation of Transmitting Ability (from VanRaden, 2000)

Table 6. NM$, LNM, % TPIe] g ddiA A5 715 A

Trait NM$ LNM TPI
Milk 0.52 0.13 -

Fat 0.51 0.58 0.40
Protein 1.00 1.00 1.00
Productive Live 0.63 0.46 0.32
SCs -0.16 -0.25 -0.03
Type - - 0.35
Size - -0.11 -

Udder = 0.19 0.23
Feet and Legs - 0.10 0.12
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ol 7EEEL FHAHN ETZ P o] &3 9t Emanuelson, 1988; Ruane %,
1997). Pl=olMe 44 B 8¢ 7155$& DHI =23 AAEA
S AA T 0%l dAE F AZEE oY & UT(AIPL,
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ZAEE driy aHH YA did dde AAE Faod d4A
TdF Add g 27 dFEAN 2 AFGES o} 5}
(Emanuelson %, 1988, Mrode$} Swanson, 1996, Nash %, 2000; Shook, 1993).

rJ

)
ok
W

"i —

o

g

do

ko
¥
£l

K

I W §o 23 wgelA gael d4d f3ds 3 ohulael PTA-SCSSH
o #AE 8N T 186079 o did =AFE vk doh(Nash &, 2000).
YBE AH2A $ PTA-SCSE 7HE 49 2Bl AME A48 #9
9o w4 WMEF wAW, PTA-SCS7 ¥ A5ols 39 w4l 3t
ohu]2:9) PTA-SCS7h 10 point &ol7h el 14 W §9 24 HlfolAg @2
9 HBEWY WEE 5% FARE A2 e

rl
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A 24 As 2D 9y

HoFEE A FE AAS AL L BAY AF

ANE 1 A2 vFA7E AAE F94 7 AL WA= Aadd
2001%} 1458 20049 449744 ¢ & FH+E FAGAR AAE <+
: =

(SCC) & FAE $Ustd #719E05Y)=2 W A3 *‘3513}99«0'11 ﬂ*ﬂ
= 2 FoA AAME F£F 750,000sce/ml o]FES AYF 3
ol gdtd EAMFAT. Hrle AHAZE0E vwh, FHx E%
(61-120), ¥71(121-180) 2 ¥ 4271181 o] P2 WY F#3
5 Aka} °]"‘r° 5 Az 7+ o

TAFLL CMTA 83t £ g Fo BLV typeel wetd FE34A T BLV
HAbE ELISAE o] &3t #ZAY o7& FESFHOH(A, 2004), $F A&
SCC ZAbE Somascope MK2%/Lactoscope FTIR®S o] &3t B39t
SCCell gt AfMWolE A7 Yol 2 A F(SC5=log, (SCC/100000)+3)E
o] &3}qd SCSE FA3t4 (Al and Shook, 1980). Serrano (2003)& A M ¥
(SCCYe= oFF AstA #A1u 23X & BYo=w 221 F5E o439 SCS2
A st ALG3ohn e AFG@E = o ol Zolrt gllen odEdE
3 AR E st o, AV = AALREE A

A A Epol v A& ofy] TR AR, §7], E£9+¥, BLV #FA 29485 B

a7l sk et 22 FTAREE o1& A Ypktme it G4 Pyt Dt S,
A7\ M, o B, ¢ AN KEG=12), P | WA A2(G=12,..5, D= k
A f71(12,.5), & 1 1 A 2290=1.2,..,12), CpmE LAE HF8H T}
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= Holy
& A3ty 3%%"-‘%‘, £ A A 7@"]‘, FteetA 4 io}ga}
T udE £F FA71(Vitek 32, bioMeriux, USA)E o] & &}

1

g
lo

2 AZ, B 24 99 z3E A dstd dew
BARYE ol FHAT. yu=p+ Ok Qt Mt ey, 714 pE BEA 7
02 i AA AFG=12,..60), QE | WA B}(-12.4), M k A4 2%
(k=1,2,.,12), €< oA 242 . RFEAA oM AT
o, Ads dagee gt
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AE 3 w¥E #d YA TR FAA 934 £4

O #AAE 4 DNA F£

2 A FAIE E2E 2xE 1990EF-E 2004374 149 AP EHSA
H87FE FHE B FR&AA gy &

Oﬂ O]oo}%}.‘:}'-
Halol Hd 10mE A FHsd

3
AAe genomic DNA F&& 39
A TRHA2 984 F4L 9% DNA

heparin &% AFANIHF 4
FE8 O}M‘:} AF F Radg Qe
g4 9 400/118ﬂ)—,48}31 15m£l micro tubeo] &70 ¥ 0.14 Mol9® NH.Cl &
< 8 OME wol s EEWA HFE A A 3,000rpmol A 587 AA
gato] HEZE %‘;ﬁ’\]ii‘i}. slad N A ¥ 500608 FZF buffer(10mM
Tris-HCl, 400mM NaCl, 2mM EDTA), 509 10% SDS % 1049 Rnase(20
pe/m)E B7hshe 37Col A 1AZF Wl & thA] 2409 proteinase K(20mg/ml)E
j47}"o‘}01 55Tl A 4A1z wieketct. mige] Evd T+ 6M NaClg ¥
2087 A gEE EE F 12000rpmo.g 1583 gAY std 459
40005 800pLe] 100% ethanole]l i ¥ 15m micro tubed] Eo] &FA7]1
7099 ethanol& 300t ¥ o] DNAS MA3 st AAE DNAE A2 F 50
o} TE buffer(10mM Tris-HCl, pH80 1ImM EDTA)Z &&iAA AL F3F
W7b2] -20C W5 el p@sddct. &3d DNAE 33k S/HFE ol& 20u 3
M@ % spectrophotometerg ©] 839 DNA A FEHE 260nm% 280nm &%
Zof A FA3t] ODwo : ODwo2 HIZ7F 15~189 FE & 7IA = DNAE Ad

HE i



ato] A& R T

@ 894 DNAS PCR 9

E2E9 A4 ZFH$9 DNAY A "HolAd <xE MEF37] 93t PCR 4

of o]28 DNA 3 ZenvjEs Table T8 Zow ol =Zzlo]Hef] thdh
ZEZ%2AL Table 8% #4.

[

iy

Table 7. Nucleotide sequences of UBC primer, N69C, N110B and BRCA K6

primer.

Locus™ Sequences

....... UBC No.3  5-CCT ggg CTT A-3' o,
....... UBC No. 6 5-CCT ggg CCT A3 o
....... UBC No. 8 5-CCT ggC gg T A-3' e
....... UBC No13 ~ o'-CCT ggg Tgg A-3 oo
....... UBC No.xd  5-CCT ggg TTT C-3
....... UBC Nold7  5-CCT ggg CCT C-3' ]
LUBC Noi8 . 5'-ggg CCg TTT A-3
....... UBC No20 9 -TCC 888 TTT @73 oo
....... UBC No.2d ~ 5'-ACA g8 8T8 A3
....... UBC No25 ~ 5-ACA ggg CTC A-3" ]
UBC No28 5-CCg gCC TTA A-3'
....... UBC No29 ~~  5-CCg gCC TTA C-3 ]
....... UBC No30 5 -CCg gCC TTA g-3" ]
....... UBC No3t ~  5'-CCg gCC TTC C-3 e
....... UBC Noo3  5'-CTC CCT gAB C=3 s
Ngge  wborward | 5'-TTC TCC CAC geT Teh Agg ATg TAT3 |
.......................................... Reverse 5'-ACC CAA ggg CAC CTg ATg Tg-3"
NIIOB - Forward 5'-AgC gCT gCT geC CCT AAA TCT 1730 .
.......................................... Reverse 5'-CTg CCT ggT TAA ggg ggA gAg g-3"
BRCAKS -Lorward | o' -TTT CTC CCA TCA AgT CAT CTg=3' ..

Reverse 5 -AAg CTC TTA ATT TAg gTT CTC TgT-3’
*UBC : The University of British Columbia RAPD(random amplifid polymorphics
DNAs) Primer, BRCA : GenBank Accession AF284013




Table 8. Thermal conditions for UBC, N69C, N110B and BRCAKG6 locus
amplication on PCR

Thermal conditions

Steps :

UBC N69C and N110B BRCA K6
Pre-denaturation 94 C -3min 94°C -5min 94C -5min
Denaturation 94T ~1min 94T -30sec 94T -30sec
Annealing 40C~1min |-40* 58C-45min |-35% 51C-45min |-35%
Extension 72C-1min 72°C -30sec 72C -30sec
Post-extension 72C -5min 72°C -5min 72°C-5min

* 7 eylees

@ H718F

PCR 3 ¥ 549499 DNA FF {FFE 2% agarose A 1xTBE, cm
B 3 volt 2doE HAUAEFE F FJddt. DNA A AEE AT
SSCP(single-stranded conformational polymorphism) 71 +38& TZ% PCR
S 5ubet 2xloading dye(95% formamide, 0.05% bromophenol blue, 0.05%
xylene cyanol) 5ulE &3 F 95T, 10E 7+ WA A7 T :’3‘?}3 g5 5
3 JZ A #H Y, Reannealing2 WA 3 denature® DNA A&+ 0.5xMDE A
£ o8& 300VE H7|94%F ¥ Ethidium Bromide(EtBr, 2ug/ml) §A8 A As}Hd
DNA¢9] wiold R E& &g,

@ WolAd DNA 9HY cloning 2 7148 AHA

Held DNA 989 dE7IMELe AL SSCP A7) %s AN A wHely A
@3 DNAE AAstY oA %9 Zetols g oj4¢ PCR 322 FZ4
DNA®l PCR AHE 6u(12ng)st T-Easy vector(Promega) 2#@(50ng)—% ¥
10x T4 DNA ligase buffer 14f, T4 DNA ligase 1x0(4 umt's)E Hol & 53¢
s 2 15CoA 18A17F B widE o AZRF vectorE: WEAY. AET
vector®] =FAEZEE IM109& AHE3tdch A A3E Sambrook 5(1989)9]



o] 18A1F Ft wl g wiYE 50,@@ A 71‘320}01 37C XI%HH
G710l A 2417 B A" FsI AT, Cell€ 3487 9t & 1087
FAt7 9A 227 (Beckman Co., GPR)9 swing-out rotars °] 3led 3,000
rpmo A 10837 Y4 &g o}‘ii‘i} 3l E cell2 100mMe] CaCly 2meol] ZA] 2~
HA AEHAIZ F 108 €& HAFATIE H 5L} mpoE A
AAE2 et cellE 3 }-Oit} 100mM ¢l CaCl2 100442 competent cellS ¢
EXG. AT vectorE A AHE AlF)7] Y] competent cell 1000 A%
% vector 548 s dg9d 287 T?i‘:}ﬂ' 900us] LB A4uiAE ¥
o] 37Te AwmFrlq 6082 A 18 e ANEIE o

€3kl 10,000 rpmell A 147 AAEE S celld 3432 10060 LB Al
Aol celleg & E@EAA T ampicillian 100xg, X-gal 40pug 2 IPTG 30uxg7}
F7bE LB 1@ HAufAo] & =¥ste] 37CHA sF Fo wigste lacZ

A EE8AHE Jeuds WA colonys: AMEsdd. 299" Az
plasmid DNAES &d¢ HA F 97|14 ¥E2 ABI PRISM 310 automatic

5 o] &34 sequencingS ¥ TH

11

%)

sequencer{Perkin-Elmer, USA)

J. AAEE 28 @ 699 =7 d= 2d AL

A" R AAE 5o FFE A 34 29U FH87 Y8y
1996\ -8 20019744 14dA2E 579 24-$-of s 2AbE 1843146
W] A AN Z 4 (somatic cell count, SCC) 71& & ol &84t AMESF 712 =
29 £¥XE Agsly] s} AMESLZE log transformationd
T (somatic cell score, SCS)Z WA Ao zH AFERIE ZAsteE AgFx
F ol &3t &7 8o i3 ML AN

THEd A= 2AL BHE7] Ystd Test day random regression
model-g AM&3te] fFo] o g

T3 AMESFY 3 Furd
AAHA FE 7B 24

; 2oz 3
| 9% R A o F ol e AH R4E FAHAT

N



A3A A% 2 @

2 AT F 3897709 71E5E A o A7 AWE, o
2 &2 Table 99l HE wiel 2t} o]& Holstein 29
ol FAEC My EAS F Jegan gon, ALY AAESFS

3 7t 16459+15381, 312413624 EAWIAN “UH99
Al A 2000-7F, 2000. 3. 2509 1%55(20%F

fe=]
=
ovh) £EL AT MRH §80] $43 A0F YEET

@degard $(2003)& wlf7] T SCSE 4.11oigdx 892y, VanRaden¥
Sanders(2003)& #H¥ SCS+ 295, A #H2 26302k 39 2™ Jacobs
5(1991)2 #H vl F7|7F 15619 79 HAFE AAESF7E 36126 HEeha
&9 29 Hail-Mariam §(2003)2 AA X $F0] 1 2abe 119.7£30764, 2 At
A 1505347.14 02t B33,

Table 9. Overall means of milk composition

Source Observation Means+SD
Fat% 3,897 4.17+1.00
Protein% 3,897 3.42+0.54
Lactose% 3,897 4.86+0.35
Solids% 3,897 13.16+1.23
SCC(x1,000cells/ml) 3,364 164.59+153.81
SCS 3,364 3.12+1.36




do

2o 9% wAe Aor L AMEd dF o8 8d F
FTEF, BLV type, 4, 7] J2l1 % 99 9% 4 74 194
YEt 2 & WH(Table 10), Detilleux §(1995)%= #Hf Yol AHEFo] FFE v
A Abzte Fe AR gedi sgdd. b F20DS A HF7]e
SCSell tisted AFAE, 24, 242, /4 F4, 22 A EF 79
A 9FE AR 02 YEETHP<0.0) 2 33T
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o
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Table 10. Mean square of various factors on somatic cell count and somatic
cell score for 305 days in milk

Mean square

Source df pay cs

Sire 67 84579.50 7.27%x xx P<0.01
BLV type 1 87503.10* 259 * P<0,05
Parity 4 206812.61 % 16.46%*

Days in milk 4 291106.16x* 43.52%%

Calving month 11 79028.05%* 9.79%x

TY, o8 add U AAE FEAS Table 1 ANSFAE. AR
A Zaabe] wstel WAt 37 BEF Weld A/ AYE ¢ Ao
Detilleux 5(1995)& ¥ §717b SCS| 9%g wldnn s ¥ aF Az
e A9%e el

Sandra §(2000)% 10-12€ Apole] &8 JHAl&= FAFE
A AMEY FA7E AJom I ojF2E Y FrhE EHTn g
14, 30, 60, 90, 120, 150, 180, 210, 240, 270, 300¥ ol ZA}g SCS ”’iﬁ'% s
2t 5.425+1.418, 4.910+1.519, 4.875+1.616, 5.096+1.463, 5.105+1.295, 5.132+1.386,
5.264+1.331, 5.017£1.274, 5171+ 1.296, 5.163+1.357, 5.038+1.374scc/mIZA] H] &
WAL AL} vl F7] o]l FedlE w2 A4S JEWhL 9

S
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92% A =7F Aok MmN fUld Y P ¥y 7
X oH(http://ianrpubs.unl.edu/dairy/g1151.htm), %rekel] 7] 40Y o] & gl
ZA%7F SCS7F 3.0& 2348 A 9o XA A Hobx T& e
5o #Ede Fert Estt(http//www.ext.vt.edu/pubs/dairy/404-228/404-

o

228.html#L3).
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Table 11. Least square means of BLV type, parity, days in milk and calving
month on somatic cell count and somatic cell score

Source SCC+ ©SCS

BLV type Carrier 208.08+ 9.95(4.7) 3.45+0.08
Noncarrier 194.02+ 9.75(5.0) 3.38+0.08

Parity Ist 151.20+ 9.71(6.4) 2.94+0.08
2nd 172.87+ 9.81(5.7) 3.110.08

3rd 206.92+10.60(5.1) 3.40+0.09

4th 215.91+22.86(10.6) 3.60+0.19

5th 258.34+26.76(10.4) 4,04+0.23

Days in milk 30>=DIM 222.04+12.31(5.5) 3.58+0.10
30<DIM=<60  184.96+11.69(6.3) 3.25+0.10

60<DIM=<120  181.16:10.94(6.0) 3.22+0.09

120<DIM=<180  191.19+10.82(5.7) 3.28+0.09

180<DIM 225.89+ 9.86(4.4) 3.760.08

Calving month Jan 195.33+12.78(6.5) 3.18+0.11
Feb 204.52+13.75(6.7) 3.44+0.11

Mar 151.70+13.65(8.9) 2.97+0.11

Apr 209.63+14.31(6.8) 358+0.12

May 184.98+15.70(8.4) 3.32+0.13

Jun 220.25+14.21(6.4) 3.8240.12

Jul 207.64+14.12(6.8) 3.41%0.12

Aug 224.26+12.06(5.4) 3.61+0.10

Sep 204.81+12.72(5.7) 3.64+0.11

Oct 195.60+14.34(7.3) 3.30+0.12

Nov 189.44+12.16(6.4) 3.35+0.10

Dec 204.40+11.60(5.7) 3.37+0.10

* SCC(x1000), ( ) : coefficient of variation(%)



s

1-257 Wl HA £
] Th(Marcus et al. 2002). =12y}, SCS7} 0-3
F glon 7-9 Ax 9 SCSyt Hojof #d
24 th(http://pubs.caes.uga.edu/caespubs/pubs/PDF/b1194

of =gsin on & AdA

Table 12. Mean square of SCC for lactation period

Days in milk

Source 30d < 60d < 120d < 180d<
Sire 86324.90%x  98797.55%*  101772.09%x  96928.53**
BLV type 73626.54* 67812.49+ 140361.90%x 63401.23+
Parity 267750.47++  259277.66+x  235325.38%*  178267.62%x*
Days in milk 389072.00+*  517605.90+*  526876.35%* -
Calving month 87005.57%x 80894.64 % 73541.12%x 4747833
x> P<0.01, * P<0.05, + P<0.1
Table 13. Mean square of SCS for lactation period
Days in milk

Source

30d < 60d < 120d < 180d<
Sire 11.16%x 7.99%* 7.61%* 7.17%x
BLV type 10.88xx* 1.36 3.36 1.52
Parity 11.60%x 20.03** 17.51 %= 11.27+%
Days in milk 61.56%x T1.72%% - 89.90%x -
Calving month 10.84%x 10.36%x* 8.17%x% 4.772%%

wx P<001, * P<0.05, + P<0.1
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Table 14. Least square means and standard error of various factors on SCS

by days in milk

Source LSM=S
30d <DIM 60d <DIM 120d<DIM  180d<DIM
BLV type
Carrier 3.38+0.09 3.48+0.09 3.68+0.09 3.88+0.10
Non-carrier 3.30+0.09 3.42+0.09 3.57£0.09 3.79+0.10
Parity |
Ist 2.77+0.09 2.85£0.08 2.99£0.08 3.15+0.08
2nd 2.96+0.09 3.07+0.09 3.27£0.08 3.3810.08
3rd 3.36+0.09 3.45+0.10 3.61£0.10 3.74+0.11
4th 3.65+0.22 3.79+0.23 4.06+0.27 4.49+0.33
5th 3.96+0.24 4.08+0.26 4.20£0.28 4.41+0.36
Calving month
Jan 3.08+0.12 3.14+0.12 3.25%0.13 3.66+0.15
Feb 3.49+0.12 3.59+0.13 3.78+0.14 3.97+0.16
Mar 2.83+0.12 2.94+0.13 3.21+0.14 3.50+0.16
Apr 3.54+0.12 3.66+0.13 3.98+0.13 4.1520.15
May 3.25+0.14 3.44+0.14 3.51%0.15 3.55+0.17
Jun 3.77+0.13 3.91+0.13 4.06x0.14 4.1920.17
Jul 3.36+0.12 3.45+0.12 3.61x0.13 3.71£0.14
Aug 3.52+0.11 3.62+0.11 3.77+0.11 4.01+0.13
Sep 3.55+0.11 3.6420.11 3.80+0.12 4.07+0.14
Oct 3.21+0.13 3.22+0.13 3.41+0.14 3.68+0.17
Nov 3.24+0.11 3.34+0.11 3.45%0.12 3.63+0.14
Dec 3.25%0.10 3.41+0.10 3.70%0.11 3.83+£0.12

*x P<0.01, = P<0.05, + P<0.1



Table 15. Least square means and standard error of various factors on

protein percent by days in milk

LSM=*SE
Source
30d <DIM 60d <DIM 120d <DIM 180d<DIM
BLV type ns ns ns ns
Carrier 3.27+0.03 3.34+0.03 3.44+0.03 3.57+0.04
Non-carrier 3.28+0.03 3.34+0.03 3.46+0.03 3.58+0.04
Parity *% ns ns *ok
st 3.30+0.03 3.39+0.03 3.54+0.03 3.71+0.03
Znd 3.31+0.03 3.39+0.03 3.53+0.03 3.72+0.03
3rd 3.29+0.03 3.38+0.03 3.52+0.03 3.6410.04
4th 3.20+0.06 3.22+0.07 3.27+0.09 3.27x0.14
oth 3.26+0.08 3.33+0.09 3.41£0.10 3.53+0.14
Calving month ok * % ok % |
Jan 3.24+0.04 3.32+0.04 3.45+0.05 3.63+0.06
Feb 3.20+0.04 3.29+0.04 3.39+0.05 3.55+0.06
Mar 3.27+0.04 3.33+0.04 3.4510.05 3.6410.06
Apr 3.3210.04 3.39+0.04 3.53+0.05 3.70£0.06
May 3.31i0.04 3.38+0.05 3.56+0.05 3.6510.07
Jun 3.30+0.04 3.39+0.04 3.60+0.05 3.650.07
Jul 3.38+0.04 3.46+0.04 3.55+0.05 3.64+0.05
Aug 3.29+0.03 3.37+0.04 3.42+0.04 3.5110.05
Sep 3.26+0.03 3.32+0.04 3.37£0.04 3.46+0.06
Oct 3.20+0.04 3.25+0.04 3.33+0.05 3.48+0.06
Nov 3.21+0.03 3.25+0.04 3.33+0.04 3.42+0.05
Dec 3.29+0.03 3.37+0.03 3.46+0.04 3.57+0.04
1 P<0.01, * : P<0.05, + : P<0.1, ns : non significant
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Table 16. Least square means and standard error of various factors on fat
percent by days in milk

Source , » LoM#oE
30d <DIM 60d <DIM 120d < DIM 180d<DIM
BLV type *K *k + ns
Carrier 4.15+0.06 4.20x0.06 4.31+0.06 4.38+0.07
Non-carrier 3.94+0.06 4.02+0.06 4.22+0.06 4.32+0.07
Parity ns ns ns ns
Ist 4.12+0.06 4.18+0.06 4.31+0.06 4.41+0.06
2nd 4.15+0.06 4.23+0.06 4.38+0.06 4.49+0.06
3rd 4.15+0.06 4.21+0.06 4.35+0.07 4.41+0.07
Ath 3.90+0.13 3.97+0.14 4.19+0.17 4.51+0.24
5th 3.90+0.16 3.9610.18 4.11+0.19 3.92+0.24
Calving month * % 3% * %k * %
Jan 3.98+0.08 4.06+0.08 4.18+0.09 4.31+0.10
Feb 3.96+0.08 4.06+0.09 4.28+0.09 4.34+0.11
Mar 4.04+0.08 4.08+0.09 4.27+0.10 4.35+0.11
Apr 4.150.08 4.20+0.09 4.41+0.09 4.60+0.10
May 4.11+0.09 4.23+0.10 454+0.10 4.61+0.12
Jun 4.20+0.08 4.29+0.09 4.48+0.10 4.48+0.12
Jul 3.94+0.08 4,01+0.09 4.16+0.09 4.21+0.10
Aug 4.15+0.07 4.21+0.07 4.28+0.08 4.31+0.09
Sep 3.93+0.07 3.96+0.08 4.03+0.08 4.19+0.10
Oct 4.1420.08 4.19+0.09 4.28+0.10 4.28%0.11
Nov 3.85+0.07 3.89+0.07 4.01+0.08 4.06+0.09
Dec 4.08+0.07 4.15+0.07 4.31+0.07 4.43+0.08

#x 0 PLO0L, * 1 P<005, + 1 P<OL, ns ¢

._60_

non significant



DHE g+ 2209 aHet Hixs S Table 17, 189 A

o] sl BLV type2 EE §7]4

Q
9

Thol g0

A

e

2 F7dl A H (<00 EHE VA

A A= A

=
=

Fol #9944 ((p<0.01) &F

5

]

7

z}

1F g

02 YENT, tAHo 2 3-89 Aol E¥

eyt tl Holstein 9 o

A THSchmidt &, 1988)x 3l o

=
o

’

M) 271

E W BLV type2

a%E

bel 2t 2al9

[

o o

[e]
=

A (p<00D?] FFEe A

i=)
A

mo
B

o)
)

o
T

7)ol =

gl

et 1

A (p<O.ony 5HE

o)
-

+d

€ Abatel ®lE

AT o

L.
=

o3 4 #F(p<0.01)

)
=
o]

or
oW

e

i
)

oju
it
q_mo
|

o

o]
A

ket

ok
=



Table 17. Least square means and standard error of various factors on
lactose percent by days i milk

Source LoMESE
30d <DIM 60d <DIM 120d <DIM 180d<DIM
BLV type ns ns ns ns o
Carrier 4.78+0.,02 4.76+0.02 4.74+0.02 4.64+0.03
Non-carrier 4.80+0,02 4.77+0.02 4.75+0.02 4.67+0.03
Parity * K ok ok Kk
1st 4.97+0.02 4.96+0.02 4.95+0.02 4.89+0.02
2nd 4.92+0.02 4.90+0.02 4.83+0.02 4.81+0.02
3rd 4.79+0.02 4.76£0.02 4.71+0.02 4.66+0.03
4th 4.54+0.04 4.52+0.05 4.51+0.07 4.41+0.10
5th 4.73+0.05 4.69+0.06 4.68+0.07 4.50%0.10
Calving month . ** * % ek ' sk
Jan 4.72+0.02 4.71+0.03 4.69+0.03 457+0.04
Feb 4.73+0.03 4.70+0.03 4.67+0.03 4.58+0.04
Mar 4.83+0.03 4.80+0.03 4.79+0.03 4.69+0.04
Apr 4.82+0.03 4.80+0.03 4.77+0.03 4.67+0.04
May 4.76+0.03 4.73+0.03 4.73+0.04 4.62+0.05
Jun 4.81+0.03 4,79+0.03 4.77+0.03 4.67+0.05
Jul 4.88+0.03 4.86+0.03 4.83+0.03 4.75+0.04
Aug 4.81+0.02 4.78+0.02 4.76+0.03 4.66+0.03
Sep 4.82+0.02 4,79+0.02 477+0.03 4.7320.04
Oct 4.78+0.03 4.74+0.03 4.74+0.04 4.67+0.05
Nov 4.77+0.02 4.74+0.02 471+0.03 4.63+0.04
Dec 4.76x0.02 4.74+0.02 4.71+0.02 4.62+0,03
xx 1 P<0.01, *x : P<0.05, + : P<0.1, ns : non significant



Table 18. Least square means and standard error of various factors on total
solid percent by days in milk

Source LoMEoE
30d <DIM 60d < DIM 120d<DIM  180d<DIM
BLV type %k ok ns ns
Carrier 12.91+0.07 13.01+0.07 13.17£0.07 13.27+0.08
Non-carrier 12.73+0.07 12.83+0.07 13.08+0.07 13.22+0.09
Parity * % *% * % * %
Ist 13.00+0.07 13.12+0.07 13.35+0.07 13.58+0.07
Znd 13.08+0.07 13.22+0.07 13.45%0.07 13.68+0.08
3rd 12.97+0.07 13.07+0.08 13.30+0.08 13.43+0.09
4th 12.51+0.15 12.61+0.17 12.76+0.21 12.86+0.30
5th 12.55+0.19 12.6010.21 12.76+0.23 12.67+0.30
Calving month ok * ok *ok ok
Jan 12.74+0.09 12.85+0.10 13.01+0.11 13.19+£0.12
Feb 12.63+0.10 12.77+£0.10 13.00+0.11 13.11+0.14
Mar 12.850.10 12.88+0.11 13.1520.12 13.36%0.14
Apr 12.93+0.10 13.02+0.10 13.26+0.11 13.55+0.13
May 12.92+0.11 13.05+0.11 13.48+0.12 13.66£0.15
Jun 1291£0.10  13.07+0.10 13.39£0.12 13.35+0.15
Jul 12.71+0.10 12.83+0.10 12.99+0.11 13.08+0.12
Aug 13.00£0.08  13.12+0.09 13.22+0.09 13.31£0.11
Sep 12.76+0.09 12.82+0.09 12.87+0.10 13.02+0.12
Oct 12.90+0.10 13.00+£0.11 13.1420.12 13.1620.14
Nov 12.62+0.09 12.67+0.09 12.81+0.10 12.86+0.12
Dec 12.89+0.08  13.00+0.08 13.15+0.09 13.30+0.10
wk 0 P<0.01, * @ P<0.05, + : P<0.1, ns : non significant
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Table 19. Least square means and standard error of various factors on milk
urea nitrogen(MUN) by days in milk

Source LSMiSE(mI)
30d <DIM 60d < DIM 120d<DIM  180d<DIM
BLV type ns ns + *
Carrier 12.97+£0.70 13.90+0.73 13.24+0.76 12.58+0.97
Non-carrier 13.27+0.67 14.54+0.70 14.44+0.77 14.41+0.96
Parity *% % *x *k
1st 15.47+0.62 16.60+0.64 17.19+0.65 17.48i0.68
2nd 14.01+0.61 14.92+0.61 14.48+0.61 14.0020.67
3rd 13.00+0.68 13.78+0.71 13.75£0.76 13.78+0.84
4th 12.01£1.65 13.03+£1.89 12.37+£2.05 9.17+2.84
bth 11.17+£2.18 12.76£2.66 11.41+2.74 13.05+4.19
Calving month ok *% *% *ok
Jan 11.15+£0.96 13.07£1.08 11.98+1.39 10.95+1.65
Feb 14.74£O.90 16.00+0.98 15.68+1.14 14.40+1.39
Mar 14.49+1.14 15.13%£1.33 14.52+1.39 14.38+1.55
Apr 17.56+1.41 18.46+1.47 18.57+1.57 18.61£1.70
May 13.44£1.06 14.24+1.10 13.27+1.12 12.96+1.26
Jun 13.70%1.16 15.06+1.19 15.27+1.22 13.96+1.42
Jul 12.73+1.39 14.29+1.49 14.38+1.55 16.23+1.71
Aug 11.98+0.838 12.95+0.91 11.91+0.92 10.93+1.12
Sep 10.77+0.85 11.40+0.89 11.09+0.93 13.47+1.36
Oct 11.44£0.96 12.52+0.98 11.94+1.08 12.18+1.30
Nov 12.76+0.84 13.62+0.85 13.91+0.97 15.51£1.25
Dec 12.67+0.83 13.90+0.87 13.53+0.95 11.38+1.15
*x 1 P<0.01, *

: P<0.05, + 1 P<0., ns : non significant



Table 20. Least square means and standard error of SCS by sire

Sire LSM+SE Sire LSM+SE
Dir 0.45£1.28 Hero 3.36+0.22
Winken 1.81+1.28 Lema 3.39+0.14
Emersen 1.82+0.73 HUN 3.41+0.17
Emory 1.84+1.26 Formatio 3.41+0.40
Are 1.92+0.63 MAS 3.43+0.12
Elton 1.93+0.65 Jay 3.44+0.17
Ramona 1.97+0.73 Aerospac 3.46+0.14
Etimate 2.40x0.22 Huksung 3.52+1.27
Cha 2.52+0.14 James 3.5310.13
Trent 2.5510.89 SLO 3.63+0.13
Olive 2.717+0.12 Lead 3.67+0.20
Det 2.83+0.38 Basepop 3.67+0.12
Shinjido 2.91+0.28 Mis 3.68+0.74
Mer 2.99+0.20 Mason 3.73+0.13
Storm 3.01+0.11 MAT 3.78+0.63
Carton 3.0420.22 Leader 3.79+0.21
Come 3.04+0.13 Nit 3.81+0.36
Outside 3.06+0.13 Maso 3.85+0.17
Progress 3.09£0.13 Foidde 3.86+0.52
KG 3.10+0.44 DAR 3.93+0.29
Agenda 3.17x0.24 Nic 3.99+0.22
EXT 3.18+0.20 Adantage 4.07+0.52
Aero 3.19+0.19 Lily 4,12+1.26
Sci 3.21+0.41 J 4.1240.89
Cousteau 3.22+0.32 IND 4.19+0.34
ROE 3.2310.11 Mathie 4.20+0.36
Convince 3.23+0.89 BTE 4.25+1.26
Lindy 3.25+0.20 Odongdo 4.32+0.63
Rudolph 3.25%0.11 Ratio 4.47+0.30
Mall 3.29%0.13 Chesapea 4.49+0.28
Junipark 3.30x0.12 Topgun 452+0.33
ABE 3.32+£0.89 Baeknok 4.67+0.75
Lind 3.3320.17 Bellton 4.72+0.63
Juro 3.35+0.26 DEL 5.04+1.26
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Table 21. The total number of microorganism from high level’ of SCC in
milk sampled from quarters

No. of species No. of isolated microorganisms

61 565

© >= 300,000scc/ml
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Table 22¢F 2t} o529 4 X E 0w A9 Z7Hd watA =24 e

oy AAHoznE 88 ofFd =A Jewt o Moz ok
25 9

Staph. spp.© 19 F Ay 3 Staph auricularis®t Strep.
uberiste 4% HAsE A¥S UEUNY. 78 AdE 4% 2SI AEFe
-
3z

YElW A o Staph aureusts 4 EH] & HAL YgUdG

Bishop &(1980)°] 1977d %€ 1979d7bx] & F A ZAA ¢ yolg f7]
o #Agle] d&F ALol B 7o v L& 44YE ZTAES UYEUY
01 2usiiv mets FFqME ZHF$Y AdF AT FENEE
THE A5A 9 fF3d ZEE 9] 93 43 oA E dEse so] &
astthz A

A F8 MFL Staph  auricularis 15071(265%), Staph. spp. 1107
(19.5%), Strep. uberis 5871(10.3%), Staph aureus 4871(85%), Pseudomonas
spp. 2271(3.9%), Strep. agalactice 2073(35%)8 o2 HAsG o 71 A
T 204 olate FENEE BT



Table 22. The frequency of microorganism by month™

- Month

Microorganism Freq-
quency 1 2 3 4 5 6 7 8 9 10 11 12

Staphylococcus aureus 48 2 2 7 4 3 1 8 10 3 3 3 2
Staphylococcus auricularis 150 6 17 7 8 13 10 19 17 22 10 21
Staphylococcus spp. 110 3 18 16 14 8 17 9 1 9 9 6
Streptococcus agalactiae 20 1 1 3 8 3 4
Streptococcus uberis 58 2 4 6 6 7 7 3 6 2 6
Streptococcus Spp. 15 1 1 1 1 2 7
Aerococcus spp. 15 1 1 1 1 6
KEnterococcus spp. 11 2 1 2 2 3 1
Corynebacterium spp. 15 1 2 1 5 1 1
Escherichia coli 6 1 1 1 3 8 2
Pseudomonas spp. 22 4 4 1 1 3 4 4
Morganella morganii 12 2 1 1 3 2 3
Bacillus spp. 12 1 1 1 1 6 2
NonfermentingG(-) bacillus 11 1 1 1 2 3 1
Acinetobacter spp. 16 1 12 1 1 7 2

Total (?8(1)) (!%.21) (élza) (gi‘l’)) (%.%) (73%) (%) (g.%) (1%?7) (1%42) (1%89) (87) (1%(.35)

* more than 10 frequencies
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v AL F 13Fo] FIIJew 2% Coagulase-positive Staphylococci
(Staph. aureus, Staph. hycus)= 8.7%9) H]%% Jetggled, 713 22 ¥k
2 48 AL Staph auricularisG . FHdAY F2 dAF Fo dFyal
Streptococcus %<& F 10F0°] - EdHo 165%(93F)2 v &S HIYT

SN 7}F dHiHeEA I8 T Strep. uberis® Strep.
agalactiae?} 28-S AFsgy. 2 el Corynebacterium  spp.,

Streptococcus

Acinetobacter spp., E. coli, Enterococcs spp., Bacillus spp. 181
Morganella morganii %3} 2 374 FAa4d NTE ] T A, 2A Qs
o PR FPU gl AR ARYe & 4

ol
nf
10,

o] A9 ZAAA A AAddY &l HIAYN 2l
=4 UEst(Table 22, Table 23). olglst A#dE U4 ¥4 e
Fe FEd ddAdRUdel 94U Staph aureus$t Strep. agalactiae® Zt
7ZH 427%9 3.09% EeEdE A Bod @AASEE 4AFA Corynebacterium
bovis?} CNS7} z+7y 256%9F 14.04% 2 =4 ¥d ¥ Barkema 5(1997)¢ A3
o AXI Jvb FEE o] 5(2003)°] 8 v BA EuiFozRnEg R
& AT BEe vsd AL HY ey ZeEdE Ade THRY s
o ME AHelE wela gt

Aol wer YAy FEELS AolE rRolxm de=d Staph aureus(sE,
1997), Strep. uberis(Leigh %, 2004), CNS(°] %, 2003) 5o} 7}4 ¥H3 A &
gl i de7k dm, Schmidt §(1988)2  Strep. agalactiae?t A 9
58.5%, W9 375%7F 495U Strep. agalactiae®t Staph. aureus?} A A
#FEY 87%E E¥Tn s

AAboll mEtME AolE Holxm glo] 1~24FAel AU o ojAte] At
2B Strep. uberis ZHH o] ¥ ou(Zadoks &, 200D, visreAle] mepdE o
AT ZHEES AolE Holsd|, Busato (200008 Aol Bk & 7~100
A7 101~305¢ SHASAAM Fud dATF EE&L Staph aureus?}
16.0% ¢ 7.4% 2w, CNS 51.559 50.6%, Strep. agalactiae 0% 0.8%,
Streptococcus  spp. 194%%  156%, E. coli 10%% 04% 283



Corynebacterium bovis7} 257%9F 45.1% 2 Weidlo] 4o met f71d #
B Zgol AolE eI S & F A A oY AFdAM FPE
F Y fH¥8Ee §709 A= FhEd g fo448 dA S s ey

T AALE F7180.2 AAste sF4dAE 2943 F9dol 794 A

pLE, =) u

T3 Fud dug 93 FEHARYY Zeld gME FEW FHE|
Zpol & UEbH Y. Huxley 5(2002)& AR{A FFHAW 39S 25 sldEH
MEe @5 Tt oY Al Bdde] 345% A= od, dAAE FoA
ol = Corynebacterium spp.7} Aoz g & F7IE 2993 350
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Table 23. The frequency of microorganism detected in quarter milk samples

Cumulative

Microorganism Frequency Percent
Frequency Percent

Acinetobacter baumannii 2 0.4 2 0.4
Acinetobacter lwoffii 14 25 16 2.8
Actinobacillus ureae 1 0.2 17 3.0
Aerococcus spp. 15 2.1 32 5.7
Alcaligenes xylosoxidans.ssp 5 09 37 6.5
Bacillus spp. 6 1.1 43 7.6
Bacillus sphaericus 6 1.1 49 3.7
Burkholderia cepacia 2 0.4 51 9.0
Chryseobacterium indologenes 3 05 54 9.6
Chryseobacterium iummeningo 1 0.2 55 9.7
Comamonas acidorans 1 0.2 56 9.9
Corynebacterium spp. 9 16 65 115
Enterobacter aerogenes 1 0.2 66 11.7
Enterobacter cloacae 1 0.2 67 11.9
Enterococcus durans.(group D) 3 05 70 124
FEnterococcus faecium 6 11 76 135
Enterococcus gallinarum 2 04 78 13.8
Erysipelotrix rhusiophatiae 2 04 80 14.2
Escherichia coli 16 2.8 96 17.0
Flavimonas oryzihabitans 2 04 98 17.3
Klebisella ozaenae 1 0.2 99 17.5
Klebsiella pneumoniae 1 0.2 100 17.7
Listeria spp. 1 0.2 101 179
Morganella morganii 12 2.1 113 20.0
Nonfermenting G(-) Bacillus 11 1.9 124 21.9




Table 23. (continued)

Percent Cumulative
Microorganism Frequency
(%) Frequency Percent
Shewaﬁella algae 2 0.4 126 22.3
Yersinia frederiksenii 1 0.2 127 225
Corynebacterium xerosis 6 1.1 133 23.6
Pasteurella haemolytica 2 0.4 135 241
Pasteurella multocida 2 0.4 137 24.4
Proteus vulgaris 1 0.2 138 24.6
Prototheca 1 0.2 139 24.8
Pseudomonas aeruginosa 4 0.7 143 955
Pseudomonas fluorescens 16 2.8 159 28.3
Pseudomonas statzeri 2 0.4 161 28.7
Serratia fonticola 1 0.2 162 28.8
Sphingobacterium spiritivorum 1 0.2 163 289
Staph aureus 48 8.5 211 374
Staph. auricularis 150 26.5 361 64.0
Staph. capitis 5 0.9 366 64.8
Staph. cohnii 5 09 371 65.7
Staph. epidermidis 4 0.7 375 66.4
Staph. haemolyticus 34 6.0 409 72.4
Staph. hominis 7 1.2 416 73.6
Staph. hyicus 1 0.2 417 73.8
Staph. sciuri 10 18 427 75.6
Staph. simulans 13 2.3 440 - 719
Staph. spp. 1 0.2 441 78.1

Staph. warneri 17 3.0 458 31.1



Table 23. (continued)

Microorganism Frequency Percent Cumulatve
(%) Frequency  Percent

Staph. xylosus 13 2.3 471 83.4
Stenotrophomonas maltophilia 1 0.2 472 835
Strep. acidonimus 2 0.4 474 83.9
Strep. agalactiae 20 3.5 494 874
Strep. bouis 2 04 496 87.8
Strep. dysgalactiae 1 0.2 497 38.0
Strep. mitis 1 0.2 498 88.1
Strep. oralis 4 0.7 502 88.8
Strep. pyogenes 2 0.4 504 89.2
Strep. salivarius 2 04 506 89.6
Strep. tiaeagalac 1 0.2 507 89.7
Strep. uberis 58 10.3 565 100.0

e 548 A7 AMT R T EAH ABE Table 240l AN 3
A th Table 249 @2 M, &9, ZAY 25 AAES SCS tigte] 9.
4 4Fe nAE Aoz yeiy

Erskine (1987)o] @2 % SCC7t @& A7 SCC7F B2 ¥49 F4a ¢
o) Fol BAFE Strep. agalactiae® 3% 0.1%} 25.7%, Staph aureuse 0.71
¢} 76%, Streptococcus spp.© 1.9%% 37%=2 SCC/F &2 5244 F8 ¢

A ZEEFEC Ehou, AMEV ¥ EPelA GA FUE ddTe] B
Badun o B dFUe b A3 Mol SCCHA #9389 94&Fe nXx
i AT ukd Z2RE Jehddch mEdA o] dedA B9, 2AA7
Al SCCol o)A UA DFL uHx YA UrEM L 9ke] R W SCCe F



W 8740 9L wevn A4sH 249 4§80l Fasdcn Az U

39, Strep. uberist= FHIY F2 YAToE o
WIS A FRrEe] ERHL 3

Strep. uberis®l &g 44 FHE
2 Strep. uberis7t 7FEE Frbof A

SCCE 7AAE ol Hstel 947 43d 24 s 3 ¥ ®A U
e e, £2 SCOH 2% A Clsh BY ANLGS 0T o4 By A
ALFE $F 4~657 9 Q4F 39 T4 BAZ Q& Ao B3

¥ 1 Y tH(Peeler 5, 2003).

w3 Ao Staph aureus T Strep. uberis RN FHEH
Arcanobacterium pyogen % entrococcidl AEE el © ¥L& Strep.
uberis 9 &S JEP A (Zadoks &, 2001).

AL of AFAAAA FHW SCCE FY 4ol HE ATl B #
94 YA FFE wD A& B(Table 20T 1AT W B FEEE do
e AU B4 YUY WA dg Ao 47ad

Table 24. Mean square of microorganism, quarter and month on somatic
cell count(SCC) and somatic cell score(SCS)

Mean square

Source vdf ’

SCC SCS
Microorganism 60 8894397 3** 3.88%x* *x P<0.01
Quarter 3 13627699.9% 7.64%% * P<0.05
Month 11 11225805.9x* 4.25%
v AAEFE BY Table 259 2o, $5 &% 4 2%, 4 2
F9 By FolA A 2 "o g e 2ns deged £y



Table 25. Least square means and standard error of somatic cell count and
somatic cell score by quarters

Quarter SCC / ml SCS
Right rear ' 2606.19+287.10% 354+0.17°
Right front 2457.25+281.01% 3.40+0.16°
Left rear | 2373.91+261.56™ 3.40+0.15%
Left front 1798.91+297.39* 293:0.17°

|

o

1 29l F8 Mo 28 WEE Table 265 2ok LW =7} 57 o4
A M dtd $H, 94, AH, AGe Ewol ZAZ 133(265%), 121
(24.2%), 152(30.3%), 95(19.0%)2 LA = o] HZF 4o oA & 2y
= BEAd. 2478 AFoA deld B SCC Ao FE HWE
Barkema $(1997)¢ A9 A3l Ao, &, 4% Hulo] f&% 2
H e}

¢

W 3 SCCrE weon, me -9 Bo] g ¥Rt =2 SCCo #+4
HdEe BAY. 53] Staph aureust $H Rl A Staph auricularise %%
T3 J5 EWol A, Strep. uberisv= FH - % FH BWolA =& EHE&E e
WA



Table 26. The frequency of microorganism by quaters

. . quarter#*
Microorganism Frequencyx
ITq rig Irq Ifq

Acinetobacter [waffii 14 2 2 7 3
Aerococcus spp. 15 4 4 3 4
Alcaligenes xylosoxidans.ssp 5 1 - 2 2
Bacillus spp. 6 - 2 4 -
Bacillus sphaericus 6 2 2 1 1
Corynebacterium spp. 9 3 1 4 1
Enterococcus faectum 6 3 - 2 1
Escherichia. coli 16 3 5 4 4
Morganella morganii 12 2 4 3 3
Nonfermenting G(-) Bacillus 11 3 3 3 2
Corynebacterium xerosis 6 - 1 4 1
Pseudomonas fluorescens 16 2 3 3 3
Staph. aureus 43 20 10 12 6
Staph. auricularis 150 31 46 43 30
Staph. capitis o 3 1 - 1
Staph. cohnii 5 2 - 2 1
Staph. haemolyticus 34 11 9 8 6
Staph. hominis 7 2 4 1 -
Staph. sciuri 10 3 2 2 3
Staph. simulans 13 5 1 3 4
Staph. warneri 17 8 2 6 1
Staph. xylosus 12 3 3 4 2
Strep. agalactiae 20 4 4 8 4
Strep. uberis 58 16 12 18 12

Total 501 133 121 152 95

(100%) (265 (242) (30.3) (19.0)

* more than 5 frequencies.

=% right rear quarter(rrq), right fore quarter(rfq), left rear quarter(lrq),

left fore quarter(lfq)



Aol 3 H2AEHFAE Table 273 %o 8 ATFd SCSe F&&
B Shewanella algae 4.05t1.29, Staph cohnii 4.06+0.29, Morganella morgani
4.0910.29, Enterococcus faecium 4.31%1.28, Enterobacter aerogens 4.45+0.54,
Flavimonas oryzihabitans 4.97+0.67, Prototheca 5.93t1.28 o] A ed ut
Holl Staph. Spp.,;1.40i1.29, Serratia fonticola 1.66+1.28, Staph. xylosus 1.68%
1.29, Enterococcus gallinarum 1.761£0.92, Pasteurella haemolytica 1.86+0.91=
A 2l deg olst 2 Ad: ¥ 87 WA 294 nagd 54
FH ohge SHBAL Leise F3 BAAY el o887 Aol F
ATt e Ao ARdT

Table 27. Least square means(LSM) and standard error(SE) of SCS by

microorganisms

Microorganism LSM+SE
Staph. spp. 1.40+1.29
Serratia fonticolaa 1.66%1.28
Staph. xylosus 1.68+1.29
Enterococcus durans.(group D) 1.76+£0.92
Psteurella haemolytica 1.86+0.91
Staph .epidermidis 2.00+0.65
Strep. salivarius 2.17+0.91
Strep. oralis 2.23+0.31
Enterobacter cloacae 2.24+0.54
Staph. warneri 2.26+0.37
Actinobacillus urea 2.29+0.43
Strep. agalactiae 2.37+1.28
Enterococcus durans 2.47+0.36
Strep. acidonimus 2.52+0.91
Pseudomonas aeruginosa 2.58+1.29
Pseudomonas statzer: 2.63+0.33
Strep. bovis 2.80+£0.91
Strep. dysgalactiae 2.84+1.29
Erysipelotrix rhusiophatiae 2.86+1.28
Staph. simulans 2.90+0.18




Table 27. (continued)

. microorganism LSM+SE
Yersinia frederik 2.96+0.28
Burkholderia cepacia 2.9910.24
Aerococcus spp. 3.0020.25
Staph. hominis 3.03+0.38.
Bacillus. spp. 3.04£0.26
Sphingobacterium spiritivorum 3.04+0.37
Staph. haemolyticus 3.06+0.18
Staph. xylosus 3.17+0.30
Staph. auricularis 3.22%0.11
Staph. aureus 3.28%0.15
Pasteurella multocida 3.31+091
Corynebacterium spp. 3.33%£0.23
Strep. agalactiae 3.34+0.31
Klebsiella pneumonia 3.35£0.92
Bacillus sphaericus 3.40+0.26
Alcaligenes xylosoxidans. ssp 3.47+0.28
Nonfermenting G(-) Bacillus 3.48+0.16
Acinetobacter woffii 3.55%0.20
Staph. sciurt 3.60+0.43
Strep. uberis 3.63+0.13
Pseudomonas luorescens 3.76+0.36
Chryseobacterium spp. 3.82+0.36
Staph. capitis 3.88+0.91
Strep. mitis 3.90+1.29
Acinetobacter baumannii 3.92+0.40
Corynebacterium xerosis 3.94+0.27
Escherichia. coli 3.96+0.19
Shewanella algae 4.05+1.29
Staph. cohnii 4.06+0.29
Morganella morgani 4.09+0.29
Enterococcus faecium 431+1.28
Enterobacter aerogenes 4.45%(0.54
Flavimonas oryzihabitans 4.97+0.67
Prototheca 5.93+1.28
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Table 28. Least square means(LSM) and standard error(SE) of somatic cell
count and somatic cell score by sampling month

Month LOMESE
SCC SCS

Jan 2227.33+550.88 3.36+0.33
Feb 2908.89+396.01 3.66+0.23
Mar 2399.41+411.01 352+0.24
Apr 2690.44+692.11 3.45+0.41
May 2115.45+443.33 3.15+0.26
Jun 1840.65+430.19 3.14+0.25

Jul 2205.09+397.59 3.3410.23
Aug 3095.82+384.53 3.70+0.23
Sep 1804.66+412.68 3.09+0.24
Oct 1677.13+399.86 3.00£0.24
Nov 1965.28+389.78 2.7910.23
Dec 2778.61+377.89 3.58+0.22
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Table 29. Comparison of somatic cell count and somatic cell score by

sampling month

Month - 1 2 3 4 5 6 7T 8 79 10 11 12
Jan -

Feb - * x ok %
Mar * - *

Apr - ‘ *

May *

Jun - *

Jul : - *

Aug * % - % &
Sep -

Oct - * * - %
Nov * * * | * ® % _
Dec * x % -

SCC : upper triangle, SCS : lower triangle, * @ p<0.05

Table 302 BLV 95l W& F¥d 9UddY #2 IEE Yy
BLVY ¥4 (non-carrier) 7§ A o] 57.7%, ZAA(carrier) AT A
42.3% 2 A non-carrier 7ol ¥ d o carrierd ol o 2 uAEY FAWEE
e e, B ZELE carrier TAAE FH B9, F¢ B -9
o8 Zde MIEE Yed 9A non-carrier 7oA &
H 2, #25 B9 9 29, 951 B9y o #AdY dMxg YEUA.

22 Ade FAHAe FAF79 AaFge oA Aelgtm AZEHY H
B2 A7 28% Ae2 A5 HY carrier® non-carrierd xololl thated &=

-+

B
A
°©
T



BLV7} "2 347} A

= ZE LA, 2004) o] Eg o2 oS @
< @A77t A Hojok & A
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Table 30. Frequency of carrier or non—carrier of BLV by microorganism

Source* Frequency % Remark

Total frequency 1551 (100)

all 896 100(57.7)
rq 171 19.1
Carrier riq 212 23.7
Irg 269 30.0
Ifq 244 27.2

all 655 100(42.3)
rrq 230 35.1
Non-carrier rfq 150 229
Irq 213 32.5

Ifq 62 9.5

* right rear quarter(rrq), right front quarter(riq), left rear quarter(qu)
left front quarter(lfq)
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Table 31. Frequency of microorganism and BLV typex

Microorganism Carrier Non-carrier
Acinetobacter baumannii 15 -
Acinetobacter lwoffi 52 20
Actinobacillus ureae 10 -
Aerococcus spp. 13 28
Alcaligenes xylosoxidans. ssp 16 16
Bacillus spp. 10 26
Bacillus sphaericus - 40
Burkholderia cepacia - 43
Chryseobacterium indologenes 16 -
Corynebacterium spp. 17 31
corynebacterium xerosis 28 -
Enterococcus duras.(group D) - 15
Escherichia coli 62 11
Morganella morgani 33 -
Nonfermenting G(-) bacillus 85 27
Pseudomonas fluorescens 12 -
Pseudomonas statzeri - 19
Sphingobacterium spiritivorum - 17
Staph. aureus 53 60
Staph. auriculari 200 98
Staph. cohnii 24 -
Staph. haemolyticus 37 26
Staph. hominis 11 -
Staph. simulans ~ 66
Staph. warneri 12 -
Staph. xylosus 26 -
Strep. agalactiae - 10
Strep. oralis - 21
Strep. uberis 67 o8
Yersinia frederik 31 -

830 633
(22 case) (19 case)

* more than 10 frequencies
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Ad 3 gRdwd WEd T 44 IR RA

Tdy a4 A 499 DNA 3dAE EAs719389 Table 75 2
o] RAPDE =zloln 15% % BRACAl A9 =Zgojmg o]&33r.
RAPD & =Z@lo]E ol 43 PCR TEAE9 SSCP v & £43% DNA H=
el Fig. 2 ~ Fig. 203 2o} ¢ & & ddr}h. SSCP 249 DNAWE
FolA "7 o)lF=s WME W=E Agelel F1 =& WEE BEFLR FHA

92 BEHH .

7. DNA o84 g9
4 5
2} o]

|

Fig. 2. SSCP patterns(U3]J2) from RAPD products of UBC No. 3 in dairy

cattle.

Fig. 3. SSCP patterns(U6J7) from RAPD products of UBC No. 6 in dairy

cattle.
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Fig; 4. SSCP patterns(U8J1) from RAPD products of UBC No. 8 in dairy
cattle.

Fig. 5. SSCP patterns(U13]J3) from RAPD products of UBC No. 13 in dairy
cattle.

Fig. 6. SSCP patterns(U14]3) from RAPD products of UBC No. 14 in dairy
cattle.

Fig. 7. SSCP patterns(U17]J2) from RAPD products of UBC No. 17 in dairy
cattle.



Fig. 8. SSCP patterns(U18]2) from RAPD products of UBC No. 18 in dairy

cattle.

CP patterns{U20J4) from RAPD products of UBC No. 20 in dairy

Q!
et
D

cattle
AB AB BB RB AA BB BB
Fig. 10, SSCP patterns{U20]5) from RAPD products oi UBC No.o 20 m

dairy cattle.

Fig. 11. SSCP patterns(U24J1) from RAPD products of UBC No. 24 in

dairy cattle.



Fig. 12, S8

CP patterns{U2479)

j89) from RAPD
a

products of UBC No. 24 in
airy cattle.
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BB AA BB AB AB

SSCP patterns{U29]3) from RAPD products of UBC No. 29 in

dairy cattle.

52
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Fig. 16. SSCP patterns(U31J1) from RAPD products of UBC No. 31 in

x

dairy cattle.

Fig. 17. SSCP patterns(Ub3]J1} from RAPD products of UBC No. 53 in

datry cattle.
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o oEgde driME

ttE Aol AAag UBC25, UBC28 % UBC30 Z2lolvie] SSCP A4 DNA
@S pGEM T-Easy vector(Promega)dl 5339 E7|AEE Fig. 21~
Fig. 249} Zt}. Fig. 219 N34 @714 9d2 UBC25 Zgo|nl & o] &% SSCp 2
Abe] wWolA DNAWH 396bpE A 229 36 A &z AG7]7F delete® A 1L,
3599} 372w oA Zhzt TE 7|7} deleted o &St Fig. 229 N43 47]
e UBC28 Zeto]n 2 o] &3 WolA DNA ©#H 273bpE A 449X A9
717} CE712 WolH A, 259l M= AG77 GE7IE HolH gl

ACAGGGCTCA
ACAGGGCTCA

GTGGGATCCC
GTGGGATCCC

TGATGATCAT
TGATGATCAT

GTGCATTCTT
GTGCATTCTT

ACGGAGGAAA
ACGGAGGAAA

ATACGAGTTG
ATACGAGTTG

ATATCGACTG
ATATCGACTG

GAAGCATCTC
GAAGCATC-C

CCCTCATGTT
CCCTCATGTT

TGCGCAGCAT
TGCGCAGCAT

TTCAAGAATG
TTCAAGAATG

CGACCAGATC
CGACCAGATC

TAGAGGCGAT
TAGAGGCGAT

CAGTTCGACT
CAGTTCGACT

GAGCGATGAG
GAGCGATGAG

GCCGGACTTG
GCCGGACTTG

GAGGTGCACA
G-GGTGCACA

CGAGCTCGAT
CGAGCTCGAT

CGTGTGCCAC
CGTGTGCCAC

GATGTTTIGC
GATGTTTTGC

GCTTGCCAGC
GCTTGCCAGC

CCGCGGCAGC
CCGCGGCAGC

GACGCCCTGA
GACGCCCTGA

CTCGACCCGA
C-CGACCCGA

TCTGCAGAGC
TCTGC-GAGC

GGAACGGGAA
GGAACGGGAA

GCTGCTGATC
GCTGCTGATC

TCCGAAGCGG
TCCGAAGCGG

GGAATGACGG
GGAATGACGG

GCGAAACGAC
GCGAAACGAC

AGGAGTGCAT
AGGAGTGCAT

GCCTGCTGAG
GCCTGCTGAG

GTTGGGGTCT
GTTGGGGTCT

GCATCAAGCG
GCATCAAGCG

GACGAAAACA
GACGAAAACA

CGTCATGCCC
CGTCATGCCC

ATGAGACTCG
ATGAGACTCG

CACATATGGG
CACATATGGG

CCGCATCTGC
CCGCATCTGC

CCCTGT
CCCTGT

Fig. 21. DNA sequence of N34 locus from UBC No. 25
primer SSCP gel fragment in dairy cattle.



CCGGCCTTAA GGAACTTGCA CTTTACTAGA AAGACAGACA CTC(A/C)AATAAG
TGTTTATAAT ACAAATTGAA ATGAGCTGCC ATGAAGTTAC ATTCAGGTGC
ATTTTAGAGC ACTGGGGAGG AAAGCCTCAA GACACCCAGG GAAGTAAGAA
AATCCTTGGA AGTAGAGCTA GCAGGTACAC TAGTTAGAGA AGAAACCAGG
TACTCTGAGT ATGTGCAGAA CTTTGGAAAA CTACAGAGTT ATTGCTGGAC
AGAATTGA(A/G)G AGGTTAAGGC CGG

Fig. 22. DNA sequence of N43 locus from UBC No. 28 primer
SSCP gel fragment in dairy cattle.

N69Ce] @714 EL 351bpR FAHUEH ©]+= Fig. 239 UBC No. 289
golm g o] &3 WolA DNA ©¥ 560bpel Al PCRE ZgtolHE tjapelsh
Aol Atk N110BS d71M €& 125bpE Fig. 249 UBC No. 304 Zgo|
o] DNA @3 304bpoll A2 94 o|gch

CCGGCCTTAA TCTGTCCCCT CTTGTGTTGC TGATGATCAC TCCTGTATCT
GTCTCAACCT GATGGCTCTC CAGCCATCGA TGTTGGCATC CCTTCAGGGG
ATGTTCACAG AGGAGGAGAT GCTGAGTGTT TGTAATAAAA AGAGGGGCTC
TGCTTTCTCA GTTTCTGGTC AAATTTCTCC TGGTGGAGAT ACACAGGTTC
TCCCACGGTT GAAGGATGTA TATGAGCACA CTTTCTCCTG ACACGTCTCC
AAACAATAGT CACCTTGAGT TCCAGGACAG ATGCTGGGAA CAATAACCAA
TCTATACCGA GTGCCTTTAT GCACTAGATG CCCTGCCAAC CGCTTTACAT
GGATTAACTC AGTTGACCTT TGCTTCAAGC CTGTGAGGTA GGAACTGTCA
TGTTCCTACT CTACATGTTG GCAGACACCC AGCACCTCAA CTCTCTGACC
TCAAGGTGAC AGGGTAGGAG GTGGCCTGGT CTGCTTTTGC TTCATTGTTG
TAACCAACCC TCAGTTTCAC TGTTATGTCA CATCAGGTGC CCTTGGGTTA
TTAAGGCCGG

Fig. 23. DNA sequence of N69C locus from UBC No. 28 primer |
SSCP gel fragment (560bp) in dairy cattle.
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CCGGCCTTAG CAATTCACTG ATCGAGGAAG CGCCTTTTTT CATCTCTCCA
GAGGGATGCC GAGGATCTGA GGGCTTGGCA GAACAACCCT CCCTCATGCT
GCTGGTAAGG GGCAGTCCAG AGATCTCTGC CCAGCGCTGC TGGCCCTAAA
TCTTGAACTT TGCCCTCTCA ACCAGCTGCC TCATAGGGAA GTCACACTAG
CATCACTCCT ACTTGGCCAC AGTGGACTCC ATGGCCCTCT CCCCCTTAAC
CAGGCAGGAG CTGCCAGGGG TGGCTTTGCT CATTGTGTGT TTCCCTAAGG
CCGG

Fig. 24. DNA sequence of N110B locus from UBC No. 30 primer
SSCP gel fragment (304bp) in dairy cattle.
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Table 32. Genotype frequency of UBC primer region DNA variants using
RAPD and SSCP in dairy cattle.

Observed Variants Expected
genotype frequency genotype Value of

chi-square Probability

Locus

Total AA AB BB A B Total AA AB BB

U3J2 3l 0 22 03550645 31 39 142 129 9.4 P<0.005

ueJ7 3B b5 27 05250471 35 98174 738 105 P<0.005

U13J3 3 26 7 0.8940.106 33 264 63 04 0.46 0.05<P<0.25

06960304 28 136 11.8 26 53 0.05<P<0.25

9
3

ugll 28 11 10 7 05710429 28 91 137 51 2.1 0.25<P<0.10
0

U14]J3 28 11 17

Ul17]2 34 11 19 4 06030397 34 124 163 54 0.9 0.05<P<0.25

U18]J2 30 21 1 08330167 30 208 83 03 0.05  0.90<P<0.75

U20]J5 31 4

8
| U20J4 4() 24 6 10 06750325 40 18217642 17.3 P<d;-005
e 0_25é o ol 119171 > epen
ot SRR § . R
Uz24]9 30 2 14 14 03000700 30 27 126 147 0.37 O.75<P<O.SO
U25J3 318 21 2 05970403 31 11.0 149 50 5.1 O;‘625<P<()‘.i(r)-

U28]J3 38 3 16 19 02890711 38 3.2 156 19.2 0.02 0.90<P

0 08830.117 30 234 62 04 052  0.05<P<0.25

U29]3 33 10 18 5 05760424 33 109 161 59 0.49 0.75<P<0.5

U31J1 27 179 1 079%0.204 27 171 88 1.1 0.02  0.90<P

N69C 52 34 17 1 08170183 52 347 155 1.7 0.5 050<P<0.25

U5s3]1 51 8 29 14 04410559 51 108 253 14.8 1.1 0.25<P<0.10

NI110B 57 2 8 47 01050895 57 06 10.7 456 3.7 0.05<P<0.025

BRCAK6 54 25 29 0 07310269 54 289 21.2 39 7.3 0.01<P<0.005
Total 693 245 292 156 0.564 0.436 693 2080 4160 830 16,640 -

q97..



Table 33.

Means and standard deviation of traits values for Mastitis, SCC,

milk vield and NRFD with different each genotypes.

¥

"Trats
Locus Kiitétsl)s SCC(x1,000celis/m¢) Milk yield(kg/year) NRFD(days)

N I NH MeanstSD NH MeanstSD NH MeanstSD

AA - - - - - - - -
U3J2 AB 5 1 1 9235+1177.4 10 8804.5+12054 21 464.3+369.1
BB 1 8 6 927.1+11751 4 96215+ 8048 9 399.7+3323
AA 2 3 2 820.3+1025.2 3 86015+ 386.8 5 500.0+£382.6
uej7 AB 5 22 20 899.1x1161.4 14 8804.5%12309 27 444.3+362.6
BB 2 1 2 2227+ 1496 2 91494+ 9021 3 5065+3794
AA 3 7 7 7603t 965.6 6 95453t 7770 11 399.7+332.3
UgJ1 AB 5 5 4 1035.7+1143.1 6 8251.7+1051.1 10 4685%372.1
BB 0 7 7 4742+ 37130 - - 6 20751635
AA 5 21 20 943.0+£1196.5 14 93236+ 790.0 25 474.3+382.3
Ul3J3 AB 2 5 4 923511774 3 8776.4+12157 7 453.2+370.2

BB - - - - - - - -

AA 2 9 8 92098+12170 5 94357+ 7807 11 4485+359.1
Ul4J3 AB 3 14 13 926212016 8 8804.5%12054 16 475.1+368.7
BB - - - - - - - -

AA 3 8 7 846.2+1050.6 5 8873.3% 9996 10 514.2+380.7
Ul7J2AB 5 14 14 899.1+11614 11 8771.2+1186.7 19 450.1+365.6
,,,,,,, BB 1 3 2 3748+ 2173 3 92290+ 6964 4 657.6:260.6
AA 6 15 14 926.2+12016 12 8804512054 20 475.1+368.7
U18]J2 AB 1 7 6 1191.4+4 50.1 3 90201+ 837.2 19 450.1+365.6
BB 1 0 - . 1 66703t 00 4 657.64260.6
AA 6 18 16 926212016 11 8804.5+1205.4 23 475.1+368.7
U20J4AB 0 6 6 943.0+11965 4 9367.6+ 7972 6 474.3+382.3
BB 5 5 5 1159113884 8 8653612353 10 517.4+385.2
AA 0 4 4 870.3+1039.7 1 102358+ 0.0 3 492.84364.3
U20]5 AB 0 8 7 1254.1+ 5089 3 8999.7 5859 8 508.9+393.2
BB 7 12 11 11614+ 450.1 12 8771.2+1186.7 19 450.1+365.6
AA 5 18 16 899.1t11614 13 8804.5+12054 22 460.8+£364.6
U24J1 AB 1 6 6 936.3+10905 1 10906.3+0.0 8 317.8+3244
BB - - - - - - - -




Table 33. (Continued)

L3

Trats
" Locus I\fgggf SCC(x1,000cells/nt) . dl(\f{g}‘year) NRFD(days)

N I NH MeanstSD NH MeanstSD NH MeanstSD
AA 1 1 1 810 %0 2 96787+ 8167 2 405.0%3455
U24]9 AB 5 9 7 7538+ 921.1 6 90181+ 6006 14 419.6+326.4
BB 0 14 14 9235:11774 6 88115¢12363 13 464.3+369.1
AA 2 6 7 976.3+1240.7 6 8923.3+1103.4 8 493.2+371.5
U25J3 AB 4 17 15 9235+11774 9 87586%12466 20 464.3+369.1
BB 1 1 1 2653+0 1 9173.4+0 2 399.7+332.3
AA 2 1 1 4762.00 3 76135+ 854.0 3 526944779
U28]3 AB 5 11 9 986.7t12349 12 88115+12363 16 501.4+371.8
BB 4 15 15 7538+ 921.1 7 9406.0+ 8029 18 419.6+326.4
AA 2 8 9 926.2+1201.6 3 76135+ 8540 10 467.2+366.8
U29J3 AB 4 14 12 1089.3t1295.0 12 8811.5+1236.3 17 485.1+3774
BB 2 3 31234816095 7 94060+ 8029 5 581.7+3739
AA 5 12 13 9235%1177.4 10 8804.5+12054 16 464.3+369.1
U3]J1 AB 3 6 3 1124.1+14396 6 87624+ 7004 9 545.0+396.9
BB 1 0 - - 1 66703+0 1 2200+0
AA 5 3 7 8433+ 9629 - - 8 424.0+342.2
Ub3J1 AB 13 16 24 825.0+ 944.3 8 8321.7£1347.0 24 413.1+3325
BB 3 11 11 8019+ 9315 10 8204.5+1263.3 14 402.4+331.0
AA 10 24 28 770.7x 9246 14 8245.2+1237.7 32 403.1+332.5
NeSC AB 11 6 15 807.2% 9559 3 8108.3x1603.7 15 415943415
BB 1.0 1 372+ 0 - T A 789020
AA 0 2 2 10420%1426.1 2 8521.7+1526.3 2 362.24267.9
N1I6B AB 3 5 7 806.9+ 973.8 4 8453.5%12706 6 396.4+324.3
BB 23 24 40 7707+ 9246 11 82452+12377 43 40313325
AA 14 11 21 755.8% 921.2 5 82045+1263.3 22 403.1+3325
BRCAK6 AB 8 21 25 9012+ 956.0 12 8390.8+12324 26 401.0+3275

BB - - - - - - - -

T “t
N = non-mastitis,

SCC :

= infection of mastitis,

somatic cell count,

NRED

__99_
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G AMESE DAB G0 27 43 2 AR

1

1D 3l A2 AALFASF(SCS)l A= #4829 4

AMEFSCO e BEAAEE AMEZAHAF(SCS) v AAE 1996+
B 200147b7] s@ 43 AaARTAN fydet A2 AFsHAAY Al
Fosts A2aAEErt A9 R0 E gider 2AE Z4 HAdE AR ES

A== — (=

ol g3td o A5 FXE Table 349 #oh BA4& et HdA ¢ Add
AL HE2E AAE A7 715H Jod 49 nHfdon AAe dF
2 LefshA skt

THEE THAR FET £ v AAESTY 4 o9UE ZTHE Lotr7]
?std SASS GLM#EAE Fsto 7 8ld HAxsHT 2 o8 F4A9
ETHAE AEsd. 240 ol&d e &y g
Yo =00+ TS+ TY;+ S+ P+ by i, + 0ot + Conn

2] o]l A,
Yipm= 184 2429 julA 24452y SHA ALY
PA Apare] AR AHME4(SCO) 715
TS= 194 ARxe &%
TY= 94 AA4dA= g3
S= kWA Ade axn
P bas) Aae &3
b, b= 14 22 A9 v FAdFol N AAAF
Ty ikim= B9 5 & W ol(covariate)
T

o] A F(square)>& A3 FWol(covarite)
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Table 34. AN EZ5(SCC) £4A RS +x

= © 9 Range of valid record
PHdE 15| 1995~ 2001
AREE 15| 1996 ~ 2001
AHAL 1~13 (62Fa} o] =6)
Bl 717t A 5~548
HEoldo] & A 1-5
FH 713t o 30~ 300
H A 7EA o 200~ 1000
74];14 %: 3"’5%;], O%%:G’”S%].,
= 7429~119, A% 12~24
& kg 2~ 150
A % 15~17.0
oS % 1.5~6.0
FADYE S 9% 6.0~10.0
A M A 7 /ml 10~3000 .
AAEETE B /ml 1=100%] 9+, 2=100~ 200, 3=200~ 300,

4=300~500, 5=500°]%

Table 35. ¥+ 8d 279 W SAF

Variable N Mean SD
s 2,628,659 2.42 1.41
i RS 1,392,883 131.29 66.53
A/717¢ 1,198,846 68.57 25.46
WHAZEA 1,219,425 428.07 105.73
H] -7} 7+ 2,628,659 194.29 12151
SIS 2,628,659 24.92 8.62
A& 2,628,659 3.82 0.70
FA L& 2,628 659 3.24 0.39
FAIHREE 2,628,659 8.58 0.53
A A 3 4~(x1000) 2,628,659 316.14 446.50
TR el & 1,775,961 1.23 0.47
f A H 2 2,628,659 0.93 0.33
Fera A e 2 628 659 0.79 0.25
LAy 2,628,659 2.13 0.72
AN ETE 2,628,659 2.49 1.52
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Table 36. AMEFE W £3 (9] 1,000/mb)

AAEF <100 100~200 200~300  300~500 >500 Total

Hl 1,008,204 552,612 295,422 301,256 471,165 2,628,659
% 38.35 21.02 11.24 11.46 17.92 100.00

Table 360 ZEAIGH S L9 AAEF BmE W= FXE 2 10%/ml

kel AS7h AA A9 shew o 38%E AXsE 108 o4 20%/ml vl
Rhel A gE o 21%5 AAste]l WA ST oF 60%7

=

< -~

/ml Tlwto g Ueldosd AAES 53 ZdHdA 15349 &
b AA oH Bwg sy 28y 50%/mlE 2ASE A
9

2 e
:@

r

(o]
o
H &2 Yeds Ad 79 AMNE Hto]l 3169/ ml2 FAE Table 459
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sl wag W dao AAS] 15F o SHUNE 25F o4 A
AL ANEF Adol FEaA By WRel AAPTL 257l T
Aoz AAY 3o,

Table 37. Ald¥ AMEXyF BX

Al A 4= (/ml)

e <10%F 109F~20%F 209k ~30%F  309F~50%F  >50%

& 39.01 20.87 11.18 11.39 17.56

o & 37.56 21.51 11.54 11.64 17.74

7+ 38.63 20.68 11.17 11.44 18.09

A& 38.30 21.00 11.03 11.35 18.33
Table 379+ ZAME AA-o] W& AAEF FE FANE ZASGAT, DA

Aoz EE AddA /U AdESE AT X FHE 2949 o9 &
oAlA 10%b/ml mlwke] AAESF £ o Al vls] wu]g 2o

ke
3
&
e
!

2 w& AEE BYL 50%/ml o] & BE7F 1756%E 4 w2 BE FH

= HAt @M Fol ZHFe Ul AMEFI o AZdd Hd g w2

A et oy, 505 /ml ol el sigete £EE B A5l 7EFH AL
4

o]
ur} ok we Ao e,

109+/ml H}Uh% 10-20%/ml +3+e] &% FAE nlwstd EE AHAN 59%
= 9 de HR® BE S RYe € 5 dow, ynA s3] 3
© AMET e BXE 7TAAA wusH AFC wE zolrk A S
= & 7 Ao mEM AA AFHA AR AAEFIL old TEE VEeR
T o HFEEMY AAE F5E Add O ZolE F=AA BolA
Te Aoz BEHUYG
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Table 38. At AAZT X

3 A A
<10%t 109 ~20%F  20%F~30%F 309 ~50%t >50%7F
1 50.56 2211 9.47 7.86 10.00
2 38.33 21.73 11.61 11.60 16.72
3 30.75 20.56 12.52 13.75 22.42
4 27.28 19.43 12.54 14.67 26.09
5) 25.12 1851 12.36 15.01 28.99
6< 23.45 17.80 12.25 15.40 31.11

Table 38l At AAESF9 E¥E FAsIe. $HU AAELF
/ml 9 AR FExE B o 2AAA Ao 50.56% 2 o] *JiMl H] &
A =L BIXR yrhyon A &
vreb ok B9k 30~50%/mi9l F7HE 50
At A o o] AR Y A TR E ‘eéoww 642} o] Al AFele
15.409%(30~50%H) 2 31.11%G0w<)e] EX & 2o Axbto] 7t7bg k6% 7}
307 o] AAEFT BEXEE HAoH 25F v A §E 5876%° #EE
AA7Y AFstd Y A9 Afd AMAES 153 MGt A5t

Q
WA ABGEZ FHl ANEST}

2
E

Ne

-L

—U =
Py
o
Hm

Hd
r\r

df MS F value Pr>F
BAAL 71 42,307,198 223.44 <0.0001
AREE 5 54,322,051 286.89 <0.0001
AZAA 3 35,269,247 186.27 <0.0001
AR} 5 3,989,747,429 21,071.30 <0.0001
H] -5 7] (Linear) 1 85,399,629 451.03 <0.0001
H] 71 (Quadratic) 1 93,029,990 491.32 <0.0001
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Table 39¢] EAEA TN BH Zb 99d HHESFo vxs JFS A
A B AT n#d A4 529, A 529, HAAEAE 594 £ 4
A EAF BF AMNESF HH FAHOR /Y% o2 FAHEHYLH vlF
71 1&3 A8 22 Aoz MHAI FHo|(covariate)d] W I AAFLE &
oY Aoz UaBth(p<0.0001). mebA A xS o AFgd Yy
o] & A% Y HAAL A= AN 80 g AE ne &
Ho] o] WAl dasojof & Ao A5 ET |

ro
| A
>~
Hm

Table 40°+= A A EFof o)
[AJES e AAEF2 4&:21]%‘31{?

Table 40. - AAEF2 209 HALAFHF(LSM) ¥ EF L 3HSE)

Level LSM SE
AAEE
1996 485.684720 15.454785
1997 369.678917 6.304287
1998 379.445647  6.119264
1999 352.654388 6.109153
2000 368.326035 6.104288
................................................. 2001 ........316619545 6104299
A A
B 381.288296 6.494068
o & 384.146239 6.490196
s 391.361475 6.489584
. &S 398143491 6491248
Ak
1 227.538230 6.482401
2 318.020204 6.485917
3 388.037126 6.494130
4 432.896477 6.514486
5 469.390375 6.561156
.............................................. >0 406526840 6590477
H]-§-7] 74
Linear 0.1559684 0.0073441
Quadratic 0.0003437 0.0000155
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Table 41. AAEF2 7] € v+

o
=
v
oF

o

-0.148 -0.144 -0.176

-0.157

A Al

-

—

e

Ho

FA LY EE(%)

(%)

of
=
e
ok

k5|

A & (%)

0.068

-0.103

0.080

0.013
A M 4o

T-
)

A
T

ST
X

Table 41¢]

A} A
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file)

~

2
it
A~
CN
)
=0

clo
)

o

»AO

1
0.0684

1.3% 9 8% =

#ATE A4

}bl—

HAe Aoz vEgny. 23y
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2

Tee
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prob
0.0001
0.0001
0.0452
0.0010
0.0001
0.0001

by + b17; + boxy + b3z + by

43.84
4.01
10.83
102.19
756.35

Chi-square
43.29

df
1
375

o

T

3o

O W OwW
| s~ R

log [P(ml: Ly; I3, 1'4)/{1 - P(:EI: Iy, T3, '7;4) }]

$ % H] (Likelthood Ratio)

A H (intercept)
Table 429

<l

Table 42.

)
H

‘gH

I E

AFZ

ul
=

23

3, EAE Y

Prob
0.0001
0.0001
0.0452
0.0010
0.0001

43.29
43.84

4.01
10.83

102.19

S.E
59.1795
0.0296
0.0142
0.0479
0.0584
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Estimate
-389.400
0.1962
0.0285
0.1578
0.5908

| e Aoz YEwnd(p<0.001)
8

Table 43¢ A4

°

Table 43. &Hdj



E7 A 5%, pHde]l AUl 1298 25F), Ado] AYSE
(BAA AL 24, ARt FAEES F4gel AL GFo] AAE A

22 YESTH(p<0.05, p<0.01).

3 F39 AR 229 FAS 54 77

Gh Aaa Madsd 5393 AAES 2 AAL 59 9

SR ER BN f4 53R @4 A4 AR 9 Az F £
A3ttt Table 44914 EAIS whsh o] Abd AMISF ¥ 2IWS WBE
o AANZHFE BY Wt 2AEEE NFURLS Ha o -
= Zbse A4S BY f9e ARAM FAEET wobAdst 4R

287kgo 2 743 A Yergd,

Table 44. Abxbd d= 2 AMESF HF 2 BFHA

N =% 49 widE  #F AAEE AMEAs

e gm dm o Am o mo 4
-

R o By R s S

SRy Sy

S (R iy R

SIS0 pee e s sama o

P(Ox 1000, % log (R A X 2)

Table 4491 &= B4 o] &3 AFd dal xtel] WE FR{FAFY FF A

5 % ANEYSY BT % EEAAE FARAD NFL5Y



v
%(_}J
[o
X

ol F AANAE R TS AT HolAA AR £EE #A43
BPou AMEFS AT FrE 2z &3

AR AAZ S 2338 /mield b ol A

5493/mlz 24HAe) £l ol FEow FEHE Aoz ey

o
=
mlru

lo
= b

13

2o oM
ool
—

/m

Table 45, 14Habe] vl Fd @ F% 2 A X

] 2 85 % ﬂﬁzél A ER S
5 - 35 75,654 25.2 +6.56 289.3 £700.5 4.66 +1.277
36 - 65 82,240 27.8 £6.52 210.1 +566.5 4.37 £1.209
66 - 95 88,775 276 £6.47 199.1 +505.1 440 +1.172
96 -125 87,076 27.0 £6.39 205.8 +496.5 4.46 +1.164
125-155 89,878 26.3 £6.30 213.8 £498.8 452 £1.163
156-185 92,607 255 +6.23 226.2 +509.4 458 £1.170
1686-215 94,008 24.7 +6.17 230.0 £505.0 4.62 +£1.160
216-245 94,068 239 #6.11 236.5 +507.1 4.67 £1.158
246-275 89,336 22.9 +6.08 2446 +512.2 472 +1.151
276-305 75,825 22.1 6,10 253.4 +512.1 478 +1.142

P (% 1000), 2 0 log(A M E<5R)

5 .
=4 YeEvx ol INY Hz7A =A&H 0w 7A4astd 66795
d FolAE 199-/mIz2 FAHE 7E5 1 EW F7ehe Aoz Yey
A vl 7o s 27673059 Fre] 253H/mlrtA] EEstE 2HE B 4 9
=5
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Table 46. 24tAFe] v A& & R AAE5

vl 2 7185 3 A A L5 A EH ST
5 - 35 81,258 32.8 +857 302.3 +742.7 4,67 +1.380
36 - 65 79,273 345 +8.48 288.4 +669.6 459 +1.359
66 - 95 80,222 32.8 £8.23 292.8 +643.2 4,68 +1.322
96 -125 78,390 30.9 £7.92 307.2 +644.6 4,79 +1.290
125-155 77,643 29.1 £7.64 317.1 +627.6 4.89 +1.254
156-185 77,323 274 £7.37 330.1 +638.4 4.98 +1.226
186-215 75,970 95.8 +7.19 339.4 +630.9 5.05 +1.197
216-245 73,887 24.2 +7.01 347.0 +611.3 5.13 +1.162
246-275 63,566 226 £6.90 357.1 +604.6 5.20 +1.133
276-305 57,607 21.2 +6.80 377.2 +626.7 5.28 +1.113

L% 1000), ? ¢ log(AA E5)
Table 47. 33tk v G HAE F3F 4 AAELS

v 7| & T A A L5 A M E 50
5 - 35 59,044 33.5 +9.12 453.1 +918.8 499 +1476
36 - 65 56,371 35.7 +8.98 382.4 +792.5 4.86 +1.430
66 ~ 95 57,018 34.1 +8.62 376.6 +744.7 493 +1.376
96 ~125 55,013 32.1 +8.31 3789 +721.8 5.02 +1.324
125-155 54,385 30.1 +7.98 394.1 +711.9 5.12 +1.284
156-185 53,893 28.2 +7.73 409.3 +719.4 521 +1.246
186-215 52,523 26.4 +7.47 427.8 +734.4 530 +1.212
216-245 50,916 24.6 +7.26 433.1 +708.9 5.36 +1.172
246-275 47,376 2274713 44777099 544 +1.134
276-305 39,899 21.2 +7.01 467.2 +715.6 552 +1.108

L% 1000), 0 log(AMAES)
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Table 48, 434319 Wl G AB Y $F @ A E5

v d 7 &5 $r % AT AMERF
5 - 35 38,697 33.2 £9.24 560.9 +1038.2 5.21 £1.522
36 - 65 37,029 35.7 £9.15 4715 £903.7 5.08 £1.474
66 - 95 36,494 34.3 +8.77 457.4 +864.8 512 +1.417
96 -125 34,943 32.2 £8.41 459.1 +830.2 5.20 £1.361
125-155 33,838 30.3 £8.07 466.0 £833.9 5.27 £1.312
156-185 33,344 28.4 +7.78 4726 £819.3 5.35 £1.266
186-215 32,119 26.'6 +7.56 480.9 +797.8 542 +1.221
216-245 30,811 24.6 £7.29 486.4 +774.4 549 £1.174
246-275 28,684 22.8 £7.19 495.1 £744.77 556 +1.132
276-305 24,204 21.2 £7.02 520.8 £771.9 5.65 £1.097

Y% 1000), ¢ log (A Al E SR
Table 49. 54ta}o] Hlfdadd g 2 AN L5

H] f- < 7184 fr L EE! A M TR0
5 -3 20,941 32.7 £9.15 649.8 £1166.2 5.37 £1.538
36 ~ 65 20,034 35.4 +9.14 532.8 £972.0 5.23 £1.484
66 - 95 19,567 34.0 £8.77 520.2 +932.9 5.25 £1.444
96 -125 18,628 32.1 £R.44 510.0 £905.2 5.31 +1.374
125-155 18,003 30.0 +8.04 524.4 +921.3 5.38 £1.338
156-185 17,415 28.2 £7.73 520.4 +867.1 5.44 +1.285
186-215 16,701 26.4 £7.38 531.0 £860.2 5.b1 +£1.238
216-245 16,012 24.4 £7.14 - 5379 £851.2 5.60 £1.175
246-275 14,606 226 £7.01 542.0 £809.0 5.65 +1.137
276305 12,264 21.0 £6.97 578.5 +843.9 575 £1.106

T (x 1000), : log (A A E2=)
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Table 4694 Table 4972l & 24tat H-8 54ar 742 Aard g el A
Ui 309 tFAez Fhg Urel /3 % AAES di WsE Rod 4A
AP 8 W AAES 2En JNERFY BE R ZFeA 2AA A
Botsol 13bake] g 24bak o Fol AMEFSE ANE FFr ®A 2AH
27 WEd AW B Ase mhe 20F ol Fe) AT
EE HojANE 1A wiaZA 2 24kaF ol e A & ARAfel| A gl o]
59 Aol 42 72 FA WHFAL FAA 45}5:1:}.

ZAME 2 AR 38 fEe 36-5698 Aboldl 74 ®A Yelyen A
MEFE 2718 5735890 73 4 LPEMEM 367954 Atolel b
Sgtow ol F BA Frkstel vlf wRA A%Hoz FrElE Ao U
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o,
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offb

A2 AUt A 1999 R gt B {1 S S o]& )
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g FAEAE AAstn g AAZ AU F$ olHE whEe o &3 T
ALY ZEL AFF 53 72709 Hoz FAHY 13NNFY HAL =S
o &8 W 20MT olate] Aol g HAL AAFols= o Lol ATk =2
B8Rt kA Jamrozik$t Schaeffer(2000)E o] Z A wojst 2pgo ogh 2
Aol st Rk vlzk 9dom Jamrozik £(1997)2 A9 3| AR A A
4He o8 A IR W g

D
24¢ wud vt o Aze ¥
o

q 4
b M2 AR E 7R dEe olA A AFuAd Ae HAHold

Jensen(2001)2 AR Y 2o that FAEA Wl glojM 2v Az FE3
of ALl J&ste FHEHE 24T F AAY FE5E AN 0y
% AL BFERE TEY Fo H¥Ele EAste ES ANSGL ©
& ALl dste 7 AR F gy F4E 249 EauEg 3w
T FdrE ol&ste #45E e vu AEstY AAstgdent HAo 44
THMHE of dFdAld e HAog

= AT A Az diE] fd Bl e F4899 aRE
T s7] $ske] 1999d - 2003W@7hA] @A J)E o2 [ARTE 54HR17}
Ao Z-fg-o il A M E<F(somatic cell count, SCCYe 7|28 43 A3
Atk AMEE 715 A5 REE AFHEy] Y AMEIFE ey e
log transformationd F3] A X Z 4 (somatic cell score, SCS)E # 3 A7 o
ZHA AFEREY ZAStE AEFZRE o]&3le] &7 89d i BAS A4
I R=s

olst Zo] WHA ArY AMETAF MAE BP8dY EHS 98 g
= KX

A ¥ARY  AAA 4237 23 (Test day Random Regression Model)

Y:jn. /6 A +ﬂ2Ag€ + Eaj Ln+ Zpeij Wkn+ eijn

2 o] A,
Y;n=daily milk yield(or test day milk yield) or somatic cell score(SCS);

Age=cow's age in days; £, ﬁzzregression coefficients;
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a;=additive genetic random regression coefficient for Z;
Pegj=permanent environmental random regression coefficient for W;

Z=random intercept and covariates associated with days in milk or SCS;
W,..=random intercept and covariates associated with days in milk or

SCS,
€;n=random residuals.

ALsk B
(Figure.
2y 288 A (Figure. 27), €3 ¥ AT
B G EAHFigure. 29), 944¥ X3y ¥
%

‘:o{n
X
Lo
S
ot M N

.

=
dH ¥ FAE(Figure. 31)22 Ztzt =2 FA|HY
et

pe_c

1.90 -

067 T~

B8.33 1

a.68 -
293

Figure 25. Estimated permanent environmental correlations using
’ covariance function for milk yields
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Figure 26. Estimated genetic correlations using covariance function for
milk yields

Figure. 27. Estimated phenotypic correlations using covariance function
for milk.
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Figure 28. Estimated permanent environmental variances using
covarilance function for milk.
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Figure 29. Estimated genetic variances using covariance function
for milk.
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Figure 30. Estimated phenotypic variances using covariance function
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for milk.
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Figure 31. Estimated heritabilities using covariance function for milk.
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FARFES FAHIIT. A

MEH ol et FAHY FARFE 9873 728739 A (Figure. 32),
A& (Figure. 33), 433 283 43 (Figure. 34), 439 47374

E 39 EAHFigure. 35), ¢

dH W G AEA(Figure. 36), d3Ed w3
(Figure. 37) Z1alxn dzd &4

=)
(Figure. 38)2.2 o|& I8 FASH.

8.67

N . T s
8209 3«%‘% // o 7598 tid2
195 e
tidl 98 "““‘““KT-’;
]

Figure 32. Estimated permanent environmental correlations using
covariance function for SCS.

- 118 —



Figure 33. Estimated genetic correlations using covariance function for
SCS.

@.67

8.33 7
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Figure 34. Estimated phenotypic correlations using covariance function
for SCS.
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Figure 35. Estimated permanent environmental variances using

covariance function for SCS

Figure 36. Estimated genetic
for SCS.
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Figure 37. Estimated phenotypic variances using covariance
function for SCS.
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Figure 38. Estimated heritabilities using covariance function for SCS
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~ TR I (Mixture model)d] Lutz el mdAL fLw

Y= X3+ MX3 +Zaa’+ZpP+e
= WO+ e

S 4, W= [X: M.X,: Z,: 7]

O=5":8':d: 7]

=y 93 W,

p(yg =0 = Olgi G?Lro—i: O%U)

n— X2, 1

€y

= (2m6?) T T exp|—
Pl 20, (v, =0 —wb )'(y, =0 —wh)

P(yz =0 — 0|07 U?u U?): 0%, >

n—XZ, 1

= (2702) " "7 exp[— —
‘ 4 207 (y, =0—wb)'(y, =0 ~ub)
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p(y| 0) ar p} e‘) E‘,Z)
——p(yzzﬂlaazofyfai)oz)xp(yzzllefai)oiloi’gz)

TAETS AbA W E(prior density)¥5E T 2

A Z e Abd 2 X (prior density) &= oS3 2o

p(a} o3) :|27rGr'z>1' exp[— 212 (arA‘la)jl
aﬂ

o (02) " exp|— 1 (a4 a)
20°

et

Fas 29 AHYE P
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p(# p) = Br(P,) =Pi(1—P,)"*

pldp.)=plz) = zm:zi(l P,y

L(y.B.apzla’, 0% 0k 02 Pmoclllx[2x[3]x[4]
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2 2 2 - o
041050 5,05 Pyol A Ad A= g5E ves 2o

) N -3 v,+2) . ) ,
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d714 Ge A7 m+1d 478 {§4d &3 random regression
coefficient®] #At-FHA FHolnj, P& AF7F my+ 12 permanent
environmental random regression coefficient®] ®A-FZEA FHoln R ¢
o Wt W 5 e YA &3 BAY o7 #E 5= Re 74 A9 J5
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9] %iﬁ‘*é% 7t s okut 3th(Jamrozik® Schaeffer, 1997).

() A5 2 Wy
O ¢uted

2 AT o848 AEe LAY AACEREH Y A5e #AH &
TS olgaen A ogd Az Fx 4 JFe di¥ dw¥FRE

o] o
Table 503% 7t}

Table 50. Numbers of records, sires, cows, Herd-Test-Day classes, and
general statistics for milk productions at the first parity using
Random Regression Model

Randonﬁ/l(l){deéglression No Means SD Min Max
Records, no 98,574

Cows, no 15,822

Records/cows, no : 6.23 2.75 3 11
HTD" classes, no 11,025

Records/HTD, no 8.94 4.98 4 81
Milk Yields, kg 2768 6.47 2.00 55.00
Fat Yields, kg 1.06 0.27 0.10 3.04
Protein Yields, kg 0.89 0.20 0.08 2.03
SNF? Yields, kg 2.44 0.57 0.20 5.52
Scs? 2.50 1.56 -0.10 6.90
Fat % 3.87 0.75 0.99 7.00
Protein % 3.22 0.33 2.00 5.00
SNF % 8.83 0.48 4.33 11.02

b Herd-Test-Day, ? SNF Solid-not-fat, 9 SCS : Somatic Cell Score
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<Bayesian Inference via Gibbs Sampling &7 44>

P Prior Densities and Model Assumptions.
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Table 51. Average values of additive genetic variance (on diagonal), genetic
(above diagonal) and permanent environmental (below) correlation

coefficients” for milk, fat, protein, and SCS
third lactation.

in first(1), second, and

Lactation 1 2 3
Trait [Milk Fat Protein SCS|Milk Fat Protein SCS | Milk Fat Protein SCS
Milk [756 045 084 -0.04| 051 024 039 003 1048 023 039 005
1 Fat 1064 002 032 -003} 021 039 027 .-001|017 032 019 -001
Protein [ 089 039 0.0l -002] 045 028 050 001 [ 038 029 041 001
SCS  |-0.14 -0.10 40.11 0481001 -004 0.00 024|001 -003 001 0.19
Mitk 032 014 022 -007{1271 051 075 -014]060 038 061 .-0.04
Fat 1024 026 021 -009) 069 001 041 -011]|021 049 028 -005
2 Protein | 032 0.18 029 -006| 090 048 001 -012|055 049 065 -0.04
SCS |-0.06 -0.04 -002 023|-027 -0.10 -0.10 055 [-0.07 -0.11 -0.10 037
Milk |022 010 014 -0.09; 040 020 034 -010/1624 049 071 -0.10
Fat {014 019 010 -005/030 031 020 -009|061 001 040 -0.11
3 Protein | 0.17 010 019 -0.04] 042 030 031 -010{078 051 002 -012
SCS [-0.05-004 -002 022|-011 -0.09 -007 045 |-020 -0.12 -026 085
" © Correlations are with the corresponding parameter for the same day from

calving.

Table 52. Average values, from 5 to 305 days from calving, of heritabilities for

milk, fat, protein, and SCS in first, second, and third lactation.

Lac. 1st 2nd 3rd

Trait ([Milk Fat Protein SCS|Milk Fat Protein SCS |Milk Fat Protein SCS
R 031 029 028 0.06 032 030 032 0.08[036 031 036 0.09

Table 5201 EAS SHHL B A7) £48 25 §do] dhald #4257}
Z7herel wek WAk Frbshe A8 wAth AMERS(SCS) A9 0.06~0.092
I e WAz FAEYAT v A5t FA% wek AE Frhee 24
g B
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