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‘A study on the Milk Yield and Raw Milk Quality of the Holstein
cows in cheju—Do Area.

II. Effect of parity, stage of lactation, conditions of feeding and management,

calving season and milking season on the milk yield and compositions of raw

milk.
S.J. Yang, H.J.Lee* HSPark* and Y.B.Yun®*
Cheju Junior College

Summary

This study was carried out to investigate the effects of parity, stage of lactation, supplying nutrients,
condition of management, milking hygiene, calving season and milking season on the milk yield, milk comp-
onents. pH and bacterial qualiy of raw milk samples collected from 56 Holstein cows of 7 ranches in Chju-Do
area from July, 1987 to June, 1988.

The results obtained from this study are summarzed as follows:

I. The average daily milk yield, 305 day corrected milk yield and milk fat yield were 20.87kg 6285.88kg and
236.09kg respectively. The milk yield and milk fat yield of 3rd parity were higher than that of other party
group. In the effect of calving season, the performance of Winter calving cows showed the highest rasults
and that of Autumn calving cows were the lowest. The performane of milk yield was significantly effected
by the level of nutrients, conditions of management and milking hygiene.

2. In the aspect of milk yield and milk fat yield in the lactation stage, the milk yield was highest at the firot
one month. In the effect of milking season, the results in April and June were the highest, and those in
January and February were the lowest. In the effect of milking time, the yield of milk was higher in the
morning than in the evening.

3. The average values of raw milk composition were found to be milk fat, 3.75%; protein, 3.27%; lactose, 4
.57 %,; total solids, 12.57 %; solids-not-fat, 8.75%. The component ratio of milk fat, total solids and solids-
not-fat 3rd parity were higher than that of other parity group. But in the component ratio of protein and
lactose, there were no significant differences among all the parity groups. The milk fat percentage of Winter
calving cows were the highest and that of Summer calving cows were the lowest, in the effect of calving
season. In contrast to the milk yield, higher percentage of milk fat appeared in the morning than in the
evening. The percentage of all the kind of milk componets were higher in the milk produced from cows

supplied sufficient nutrients than that produced from cows supplied deficicnt nutrients, but the condition of

*ol 821986 % FnY AFH deodFrY|o] st ATEAE.
* Wik, 31(2) (1989) B,
*x H KB EE BFL X (College of Agriculture, Cheju National Universty )
—45-

- e a e oa



management and milking hygiene had no effect on the milk fat percentage.

- In the effect of the lactation stage, the milk fat percentage was lowest at 5 months after calving but the

percentage of protein and total solids were lowest at the first months. Referring to the monthly variation

in average raw milk compositions, the contents of fat and total solids showed the iowest results in July and

the highest in January. But protein content were lowest in August and highest in December.

. The average values of the pH. titratable acidity and number of Somatic cell of raw milk found to be 6.7

2, 0.173 and 26.2X10%/ml respectively. These Values were considerably affected by the management condition

and milking hygiene of the experimental ranches.

. The awerage number of living bacteria and coliform bacteria were 13.49X 10° cfu/ml and 175.43X10° cfu/ml

respectively. In the bacteriological quality of raw milk samples, there were significantly great differences

among the experimental ranches.

(Key words : raw milk, parity, lactation stage, milking sason, milking time, titratable acidity, Samatic cell, living

bacteria.)
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Table 1. The status of experimental farms and number of experimental cows.

Total No. No. of cows by parity No. of cows by calving season condition of The status of feed1:ng
Farms ~ management and and level of supplying
of exp, cows 1 2 3 46 Spnng Summer Fall Winter [milking hvgiene  nutrients

A 6 1 1 3 1 2 2 1 1 good management, supplying feeds conta-

cleanly milking ined sufficient nutrients
according to NRC.

B 12 4 2 4 2 3 2 3 4 .

12 2 3 5 2 2 5 2 3 - supplying feeds conta-
ined deficient nutrients
without any standard.

D 13 4 2 4 3 3 2 4 4 bad management, supplying feeds conta-

uncleanly milking ined sufficient nutrients
according to NRC.

E 7 3 2 1 1 2 3 1 1 - supplying feeds conta-
ined deficient nutrients
without any standard.

F 4 1 1 2 1 2 1 -

G 2 1 1 1 1 - -

Total 56 15 i2 18 11 13 15 14 14  good: 30(53.6) suffi;ient: 31(55.4)
(%) (27) (21) (32) (20) (232) (268) (250) (250) bad: 26(164)  deficient: 25(44.6)
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Table 2. Least souare means and standard deviations for average milk yield and milk fat yield of exper-

imental cows(kg)

Daily average

305 day —corrected

305 day-corrected

Source
milk yield milk yield milk fat yield
Overall mean 20.87 £1.4537 628588 + 678.25 236.09
Panty
1 19.53%+3.3276 5905.37* £1098.79 217.320
2 20.77°+2.1986 6316.48°+932.42 24961°
3 24.26°+2.7432 7431.23°£1007.86 29343
4-6 21.11*+4.8185 6471.25°11216.43 23197
~ Calving season
Spring 20.84°+4.0375 6384.351+1108.83 " 248.85°
Summer 20.66°+5.3142 6359.66°+1732.69 237.44®
Fall 18.56*+3.8108 5735.88°+1304.28 216.65*
Winter 20.81°1+2.8467 6394.98°+ 997.46 249.49°
Milking time
Morning 11.301+2.0014 326463 + 29417 121.45
Evening 10.37+2.7916 2999.27 + 389.72 114.27
Level of supplying nutrients
Sufficient 2441°+3.0417 7487.93*+ 867.43 282.78°
Deficient 17.08%+£2.6573 5236.41°+ 596.24 174.90°
Condition of management and
milking hygiene
Good condition and clenliness 21.65 £2.0723 6518.25°+ 378.36 248.01°
Bad condition end uncleanliness 20.83 +2.3004 6217.46°+ 421.17 23293

Different superscripts represent significant differences(p<0.05)
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Fig. 1. Variations of average milk yield by parity according to months after calving,
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Fig. 2. Seasonal and monthly variation of average
milk yield of raw milk collected from experimental
cows,
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Table 3. Least souare means and standard deviations for average composition of raw milk collected from

experimental cows(%)

Source Fat Protein Lactose Total solids Solids-Not-Fat
Overall mean 375 102184 327+ 867 4.5740.0992 12.57+£0.5989 875 22166
Parity

1 3.68+0.4318 3.17+0.1965 467101743 12,482 +0.9767 8.80°+0.5021
2 3.92°+0.3079 3.3540.1093 4.5710.1556 12.80°+0.7823 8.81°10.2934
3 3.94*£0.2721 3.324£0.1472 462401118 12.87°40.6657 8.84°40.2877
4-6 3.6010.5046 3.2540.1698 445+0.1478 12.20°+£1.0134 8.57"+£0.4865
Calving season
Spring 3.76°£0.5159 333102745 461+0.1762 12.68°+1.6014 8.85°+0.6071
Sumrer 3.64+0.4672 327401855 4.56+0.1934 12.42°+1.4960 8.75"1+0.3982
Fall 3.73*+0.2995 326101232 454401213 12.51%+1.2093 8.74°+0.2770
Winter 3.90°+0.2336 3.2040.1172 4.601+0.1302 12.64°+1.1005 8.70°+0.2754
Milking t.me .
Morning 3.72 +£0.6074 3.26+0.2992 4.58+0.1625 1254 £1.3107 8.74 +0.3164
Evening 3.81 £0.5257 3.29+0.2897 4.57;&6.1483 12.62+1.1012 8.76 10.3065
Level of supplying
nutnents
Sufficient 3.91°+0.5024 341401274 4.64+£0.1428 12.89°+1.0106 8.98°+0.3667
Deficient 3.34*+0.4614 3.1940.1095 457101374 12.022+0.9709 8.68"+0.3515
Condition of manage-
ment and milking
hygiene
Good condition and  3.18 +0.6210 3.28+0.2279 4.58+0.1862 1259 +1.4068 8.78 £0.3934
clenliness
Bad condition end 376 +£0.5396 326+0.2136 4.6440.1737 1257 £1.3729 8.81 +0.3711

uncleanliness

Different superscripts represent significant differences(p<0.05)

_51_



2. F3Lo| —MAARH

BER, SR, BRGRAE, FE D WL
e FLMIL SRS 3ol A} 23, sl
F R AR FLERS Wibe 29 3 4,5 6, 7,
8ol A H.=ntel 2},

FHIFURE 375%F wEY —MRoEKRS
Holsteine] JL#Im< WEMEY Ao ZE BRH
RERA W3t o £& Kkigoln], 53 Uiz
< ®& Kigal vl ol B P4 FERES}
flitigel ttate] fdkel w2 EipRo] B Holm
53] M o] MR AmMESS) T )
Wy #EQ)

ARl o2 FUMR e £RE 2 (Table 3), fahy
MEFS W EIEET DS Eo| 3@ke) 28k A
XL 4~6EEKkA A HESIA wokon (p<0.05), i
Ko S ke w8 85 A9 g o)g
I #Re JUIEEC] 4EEXNA BE(FiE, 1977
F1, 1982) R 4~6E kol A ik (Wood, 1982) o}
© WiTet 28K JUEEC] Eolths # (R %,

milk fat( %)

average
Ist calving term
nd -
3d -

1984: f& %, 1986: & %, 1987)9}= % Zlo]
o Fknel o2} IR MIEE RS- SETHA
WASY ¥ mm¥cle Yk AR (BE, 1986)
The b Aoln, X %(1983)2] 5~62Ewk N JLIE
ZFol 74 ¥I KA M Pkl @y 9
Wil A 7H E3 SH A AR (KT} 84 7h7)
k¥ o Mt gEEEHAHE(
988)¢] fiohe ol fEoln).

SEFE G LS ERE Ra(Table 3
), FURH & A& 24 (390 %)l 713 =0 o2
R (3.64 %) ol A HESH Wekom (p<0.05), B
B3 e AEEE dod B S 713
*3 7FF AL 4ol ok} guidog
5~9A Alolol ikt A4S MY BEEaES
11~18 Aol gt L4 Hsle KTtz
a9l 2.0} (Gacula %, 1968: B, 1986 3, 1988) &R
EEWRIHE(1988) ] fENRERIRE o) <} 2 sts
t} ze{y Lush %(1950), Sargent =(1967) 2
i %(1984)2 srifaio) FUER MBS n]x %)
WThAL Bk HIRY RS Hasty ook

5

6 7 8 ] 10 1

month after calving

Fig. 3. Variations of average milk fat of raw milk by parity according to months after calving,
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Fig. 4. Variations of average milk protein of raw milk by panty according to months after calving.
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Table 4. Least square mans and standard deviations for average pH, Titratable Acidity and Number of

Somatic Call.
Source pH TA* No. of Somatic cell**
Overall mean 6.72 £0.1024 0.173 +0.0103 26.2 £ 65717
Parnity
1 6.73 £0.1923 0.170 £0.0121 24.3*+ 7.7354
2 6.71 £0.2044 0.178 £0.0176 254"+ 7.0643
3 6.72 £0.1807 0.176 +£0.0128 265+ 80179
4-6 6.73 £0.1655 0.169 £0.0119 32.8°+13.1958
Calving season
Spring 6.72 £0.2017 0.176 +0.0211 249*+ 8.0106
Summer 6.74 £0.3105 0.172 £0.0185 24224+ 86643
Fall 6.75 £0.1516 0.171 +0.0117 36.8°+12.9167
Winter 6.72 £0.1634 0.173 £0.0121 27.6°+ 9.1105
Milking time
Morning 6.73 £0.2096 0171 +0.0236 26.7 +£11.4423
Evening 6.72 10.2447 0.174 £0.0271 259 + 96915
Level of supplying nutrients
Sufficient 6.71 £0.1055 0.176 £0.0146 26.2 + 9.1646
Deficient 6.73 £0.1172 0.170 £0.0127 25.7 + 8.2905
Condition of management and
milking hygiene
Good condition and clenliness 6.78°10.2248 0.1722£0.0208 25.1°%+ 9.7967
Bad condition and uncleanliness 0.63*2:0.2195 0.198°10.0241 39.4°+11.2184

Different superscripts represent significant differences(p{0.05) * T. A. means titratable acidity.( %) ** Unit: 10*/m!
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Fig. 9. Variations of average pH of raw milk by parity according to months after calving.
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Table 5. Seasonal and monthly variation of total bacterial counts and coli—form bacteria counts in raw

milk by farm size in Cheju area.
(Unit: 10°/ ml in total, 10°/ ml in coli-form)

Kinds of Spring Surnmer
bacteria Farm Mar. Apr. May mean Jun. Jul. Aug. mean
A 0.5 2 19 717 85 215 145 16.83
B 14 05 1 517 16.5 3 30.5 16.7
C 45 15 12 6.0 105 2 205 110
total D 7 35 40.5 17.0 29 6.5 125 16.00
bac. E 9 8 62 26.33 61 85 23 30.83
F 195 41 72 4417 33 115 12 18.83
mean - 9.06 945 46 17.68 26.4 9.81 1881 18.35
colifoom A - - 48 16.00 83 67 11 53.67
bac B 104 21 183 102.67 150 225 163 17913
C 15 492 289 265.33 284 306 204 264.67
D 313 - 128 147.00 204 575 111 296.67
E 189 97 866 384.00 597 702 218 505.67
F 175 1,009 449 54433 312 327 242 293.67
mean 13267 269.84 327.15 24322 27182 366.99 158.17  265.65
Fall Winter Overall
Sep. Oct. Nov, Mean Dec. Jan, Feb. Mean mean
2 15 35 23 4 05 1 1.85 7.03
185 95 35 105 2 15 8.5 40 9.09
3 6.5 8 583 0.5 0.5 115 417 6.75
9.5 6 5 6.83 35 4 9 5.50 11.33
105 12 9.5 10.67 8.5 7 11 8.83 19.17
8.5 405 41 30.00 37 25 12 17.17 27.54
8.65 12.65 11.75 11.02 9.25 265 885 6.92 1349
- - 4 14.67 19 - - 6.33 22.67
109 86 118 104.33 75 - 7 27.33 103.42
12 49 15 25.33 - 5 87 30.67 146.5
137 94 221 150.67 72 162 149 127.67 180.50
286 96 283 22167 98 88 122 102.67 303.30
356 225 132 237.67 113 104 108 108.33 296.00
150.00 91.67 13550 125.73 62.83 59.84 78.83 67.17 17543
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