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Abstract : Milk constituents and somatic cell count (SCC) were analysed for 4,059 milk samples from 178
dairy farms from April to December in 1999. Correlations among each milk constituents, milk urea (MU)
concentration and SCC in association with lactation stage, milk yield and parity, and balancing status of
nutrients' supplies were analysed, and the results are summarized as follows; ~Averages of milk fat percent,
total solids percent and milk yield were 3.72+0.91%, 12.50 £1.31% and 23.80 £8.54 kg, respectively,
whereas those were significantly lower during the summer season. In contrast, average of MU concentration
was 0.0361 +0.0006% which was significantly higher during the summer season. With milk yield,
concentrations of fat, protein and SCC in milk decreased but concentrations of lactose and urea in milk
and body condition score (BCS) were not altered. Concentrations of fat, protein, lactose, total solids, SNF,
and urea in milk were significantly affected by stage of lactation (P <0.0001) but SCC was not changed.
Parity of dairy cows had a significant effect on concentrations of fat (P<0.02), lactose (P<0.0001), total
solids (P<0.002), and SNF (P< 0.0001) in milk and milk yield (P=<0.0005) but did not change concentrations
of urea and protein in milk. Somatic cell count had significant positive correlationship with percentages of
fat, protein and total solids (P<0.0001), respectively, but had negative correlationship with percentages of
urea and lactose in milk and milk yield (P<0.0001). Milk urea concentration was negatively correlated
with concentrations of protein, fat, total solids, and SNF in milk and milk yield (P<0.0001) and, according
to regression analysis using milk urea concentration and SCC, following equation was obtained; Y(MU)
=3.688 X 102-4.04 X 107 X X(SCC > 1,000)(r> = 0.0038, P <0.0001). We studied balance between protein
and energy supplies to dairy cows in each farm based upon milk urea and protein concentrations, and results
showed that 137 of total 178 farms fed cows unbalanced amounts of dietary protein and energy.
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Table 1. Monthly changes in milk composition (%), milk yield and somatic cell count

Month
Ttems Mean S.E. P<
4 5 6 7 8 9 0 11 12
Milk fat 3724091 389 363 348 346 312 346 398 395 400 0.0001
Milk protein 323039 305 325 324 317 315 320 331 326 331 00001
Milk lactose 442+ 028 448 444 441 430 446 440 433 445 442 00001
Solid non fat 8.78£050 899 881 876 853 876 876 882 890 891 0.0001
Total solid 1250131 1293 1250 1231 1213 1194 1229 1287 1291 1297 0.0001
Milk urea 0.0361 0.0006 0.0326 0.0362 0.0369 0.0401 0.0372 0.0375 0.0336 0.0327 0.0350 0.0001
S"(‘;‘(atl'coggl)l count  4240+98.4 4889 4147 5098 6504 4633 5540 5985 321.5 4479 0.0006
Milk yield (kg) 23885 257 249 244 200 219 215 221 262 248 00001

S.E. : standard error

Table 2. Changes in milk composition (%), somatic cell count, body condition score and days open according to milk
yield performance

Milk yield (kg/day)

Item P<
=40 35~39 30~34 25~29 20~24 <20

Milk fat 3.452" 3.51ab 3.61b 3.60b 3.78¢ 3.91d 0.0001
Milk protein 294a 2.9% 3.08¢c 3.15d 3.27e 3.41f 0.0001
Milk lactose 4.48a 447ab 4.46ab 4.46ab 4.44b 4.34c 0.0001
Total solid 11.93a 11.89a 12.22b 12.29 12.62c 12.84d 0.0001
Solid non fat 8.55a 8.59a 8.67b 8.74b 8.85¢ 8.89d 0.0001
Milk urea 0.0356a  0.0357a  0.0358a  0.0359a  0.0356a  0.0367a 0.002

Somatic cell count (< 1,000) 397.5a 363.2a 403.9a 407.7a 423.3a 648.3b 0.0001
Body condition score 3.0ab 2.97ab 2.97ab 2.95a 3.03bc 3.08¢c 0.0001
Days open 71.8a 85.1ab 87.3b 115.5¢ 138.3d 157.2¢ 0.0001

*Different superscripts stand for significant differences in means among treatments(P< 0.05)
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Table 3. Changes in milk composition (%), milk yield, somatic cell count and body condition score in response to days
in milk (DIM)

DIM
Item P<
<40 40~100 101~200 > 200

Milk fat 3.99a* 3.46b 3.58¢c 3.84d 0.0001

Milk protein 3.15a 2.9%b 3.14a 3.3% 0.0001

Milk lactose 4.44a 4.50b 4.44a 4.37c 0.0001

Milk urea 0.0322a 0.035% 0.0374¢ 0.0360d 0.0001

Total solid 12.7a 12.0b 12.2¢ 12.8a 0.0001

Solid non fat 8.76a 8.63b 8.70c 8.90d 0.0001

Somaic cell count (< 1,000) 526a 397b 489ab 508ab 0.09

Body condion score 2.95a 2.89b 2.94a 3.12¢ 0.0001

Milk yeild (kg) 28.4a 28.9a 25.6b 19.6¢c 0.0001
*Different superscripts stand for significant differences in means among treatments(P=<0.05)
Table 4. Effect of parity on milk composition (%), milk yield and days open

Parity
Items p<
1 2 3 4 5 6 7 8 9 10

Milk fat 3.71ab* 3.78ab 3.72ab 3.57ab 3.73ab 3.58ab  3.53b  343b 3.70ab 4.26a 0.02
Milk protein  323a 3.25b 325b 325b 3.21b  3.14b 320b 321b  321b 3.64b 040
Milk lactose  4.51a 4.42ab 4.37ab 4.35ab 4.32ab 4.29b 432ab 4.30ab 43lab 4.28b 0.0001
Total solid 12.35ab 12.54ab 12.42ab 12.28b 12.32b 12.08b 1220b 11.97a 12.59ab 13.4la 0.002
Solid non fat 8.89ab 8.8lab 8.73ab 8.72ab 8.67b  8.57b 8.65b 8.62b  856b  9.08a 0.0001
Milk urea 0.036la 0.0358a 0.0360a 0.0362a 0.0359a 0.0352a 0.0352a 0.0376a 0.0378a 0.0372a 0.90
Milk yield (kg) 22.6a 24.]1a 242a 238a 248 263a 25.2a 228a 21.8a  22.0a 0.0005
Days open 13332 1264a 1209a 131.0a 1193a 112.8a 1263a 114.1a 139.0a 142.0a 040

*Different superscripts stand for significant differences in means among treatments(P< 0.05)
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Table 5. Changes in milk composition (%), milk yield and days open in response to somatic cell count (SCC)

SCC(grade)
Items P<
< 200,000 (1) 200,000~500,000 (2) > 500,000 (3)
Milk fat 3.64a" 3.75b 3.81b 0.0001
Milk protein 3.15a 3.29b 3.36c 0.0001
Milk lactose 4.52a 4.40b 4.24c¢ 0.0001
Total solid 12.32a 12.51b 12.59b 0.0001
Solid non fat 881a 8.83a 8.73b 0.0001
Milk urea 0.0365a 0.0362a 0.0355 0.0001
Milk yield (kg) 25.34a 22.00b 21.28b 0.0001
Days open 116.6a 135.7b 133.5b 0.0001

*Different superscripts stand for significant differences in means among treatments(P = 0.05)

Table 6. Pearson’s correlation coefficients among measured parameters

ltems  Parity Stage. of Milk M11].< Milk Milk Tot.al SNF SCC  BCS Mllk Days
lactation fat protein lactose  urea solid yield open
0.019' 0039 -00I -0.22 0 -0.071  -0.15 008 0.028 0.066 -0.033

Parity - ns’ 0.05 ns 0.0001 ns 0.0001 0.0001 0.0001 0.15 0.0001 0.05

3416° 3459 3667 3644 3668 3654 3667 3390 2883 3556 3402
0.053 0305 -0.14 0091 0127 0166 0019 0167 -0394 0.581

]S;fgfl(‘)’; ; 0.002 00001 00001 00001 00001 00001 ns 0.0001 00001 0.0001
3360 3565 3541 3565 3551 3565 3307 2839 3451 3582

Milk 0356 -0  -031 0871 0291 0024 00502 -0.172 004
i . 00001 00001 00001 00001 00001 00001 0007 00001 0.02
a 3785 3762 3785 3770 3783 3487 2935 3551 3346
Vil 01 01 0575 078 0192 0149 -04 0228
o . 00001 00001 00001 00001 00001 00001 0.0001 0.0001
proter 4037 4059 4045 4058 3740 3077 3731 3551
Vil 0038 0038 0498 -0366 -0.052 0.99 -0.114

ot y 002 002 00001 00001 0005 00001 0.0001
actose 4036 4038 4036 3717 3054 3708 3527

Milk 0313 -0.12 -0.064 -00i13 -0.066 -0.001
! y 0.0001 00001 00001 ns 00001 s
urea 4046 4059 3741 3079 3732 3551

0566 0.12 0.0358 -0238 0.095

T"l‘?; _ 00001 00001 005 00001 0.000]
solt 4045 3727 3064 3717 3537
Solid 20076 0.098 -022 0.124
non fat - 0.0001 00001 0.0001 0.0001
(SNF) 3740 3078 3731 3552
Somatic -0.009 -0.177 0.015
cell count - ns 0.0001 ns
(SCC) 2820 3469 3294
Body 01 0077
condition - 0.0001 0.0001
score (BCS) 3040 2825
. -0.286
Milk - 00001
yield 3437
Days open -

I pearson correlation coefficient, Zsignificancy(P<) ns: non significant, *number of observation
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Fig 1. Regression Analysis between Milk Urea(MU) and
Somatic Cell Count(SCC).
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Table 7. Distribution of dairy farms according to concentrations of urea and protein in milk

Milk urea (%)

Milk protein (%) Total (%)
<0.015 0.015~0.035 0.035<
35< - 2(1.1%) 3(1.7%) 5(2.8%)
3.1~3.5 - 41(23.0%) 72(40.4%) 113(63.5%)
<3l - 6(3.4%) 54(30.3%) 60(33.7%)
Total (%) - 49(27.5%) 129(72.5%) 178(100%)

*Number of dairy farms tested : 178
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