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Analysis of Daily Milking Flow in Holstein Dairy Cow Using the LactoCorder
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ABSTRACT

A total of 486 milk records were collected from 16 diary farms in Imsil-gun, Jeollabuk-do. Results obtained were as follows:
The average 3MG (amount of milk within the first three minute) was 7.44 kg and 55% of total milk yield was produced within 3

min. The average of SPL (% of foam in milk) was 33.93% and the average of MNG (strip yield) was 0.14 kg, which was less
than 1% of total milk yield. The averages of HMF (highest milk flow), HMG (maximum milk flow rate in one minute) and

DMHG (average milk flow in the main milking phase) were 3.03 kg/min, 2.94 kg/min and 2.05 kg/min, respectively and the

average milking speed in Imsil-gun was slower than other regions. The average of tS500(time to reach 0.5 kg/min at beginning)
was 0.23min (about 14 seconds) and that of tMGG (duration of the total milking) was 7.75min. The average tMBG (duration of
the dry milking phase) was 0.58 min (35 seconds) and that of tMNG (duration of the stripping phase) was 0.42min (14 seconds).
The averages of ELHMF (electrical conductivity at highest milk flow) and ELAP (beginning peak level of the electrical

conductivity) were 6.81 mS/cm and 7.58 mS/cm, respectively. The average of ELMAX (maximum electrical conductivity) was 7.48
mS/cm and that of ELAD (beginning peak difference of the electrical conductivity) was 0.61 mS/cm. While the total milk yields
for DMHG, tMHG (duration of the main milking phase), tPL (duration of the plateau phase), tAB (duration of the descending
phase) and tMGG were positively correlated (0.35~0.54), those for tMBG and SPL were negatively correlated (—0.11 and —0.27).
As the DMHG increased, tMHG, tPL, tAB, tMGG and SPL decreased. While the cows with higher electrical conductivity at the
beginning of milking had less somatic cell counts, cows with higher electrical conductivity after the peak of milk yield had more

somatic cell counts. The results of this experiment indicated that through milking based on milking and lactating standards and

the regular checking of milking status, the qualities of milk and milk yields could be improved.
(Key words : Milk flow, tMGG, Electrical conductivity, Somatic cell)
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Table 1. Mean, standard deviation(STD), minimum(Min),
(number of cow = 486)

Milking Flow in Holsteins
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maximum(Max) and commentary for milk yield traits

Traits Mean STD Min Max Commentary
MGG (kg) 13.33 5.11 1.24 38.83 Total amount milk(begin to end of measuring)
IMG (kg) 2.13 1.16 0.39 8.94 Amount of milk within the first minute
2MG (kg) 4.94 2.38 0.93 18.69 Amount of milk within the first two minute
3MG (kg) 7.44 3.24 1.17 25.31 Amount of milk within the first three minute
MNG (kg) 0.14 0.54 0.00 7.72 Strip yield
SPL (%) 33.93 17.81 4.00 79.00 Percentage(%) of foam in milk measured
SCC(104cells/ml) 16.24 7.12 5.00 31.00 Somatic cell counts
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Table 2. Mean, standard deviation(STD), minimum(Min), maximum(Max) and commentary for milking flow traits
(number of cow = 486)

Traits Mean STD Min Max Commentary
HMF (kg/min) 3.03 1.29 0.96 6.58 Highest milk flow(within 22 second)
HMG (kg/min) 2.94 1.24 0.94 6.14 Maximum milk flow rate in one minute
DMHG (kg/min) 2.05 0.74 0.64 5.05 Average milk flow in the main milking phase
MFOS (kg/min) 0.02 0.12 0.00 0.96 Flow rate at begin of stripping(OS = 1)
OS (%) 0.05 0.22 0.00 1.00 Stripping before reaching limit(0.2kg/min)

Table 3. Mean, standard deviation(STD), minimum(Min), maximum(Max) and commentary for milking time traits
(number of cow = 486)

Traits Mean STD Min Max Commentary
tS500 (min) 0.23 0.10 0.00 1.12 Time to reach 0.5kg/min at beginning
tAN (min) 0.64 0.43 0.00 2.80 Duration of the ascending phase
tAnD (min) 0.25 0.27 0.00 1.21 Time difference for recognizing plateau in ascending
tPL (min) 3.17 1.97 0.00 15.07 Duration of the plateau phase
tAB (min) 2.84 1.69 0.14 17.08 Duration of the descending phase
tAbD (min) 0.39 0.96 0.00 16.15 Time difference for recognizing plateau in descending
t400 (min) 0.13 0.18 0.00 1.54 Time to get from 0.4kg/min to 0.2kg/min
tMHG (min) 6.65 2.62 1.12 22.17 Duration of the main milking phase
tMBG (min) 0.58 0.64 0.00 6.77 Duration of the dry milking phase
tMBG2 (min) 0.06 0.19 0.00 1.82 Duration of the dry milking after stripping
tMNG (min) 0.24 0.74 0.00 7.75 Duration of the stripping phase
tHMF (min) 2.76 1.57 0.19 11.53 Time of the highest milk flow
tMGG (min) 7.75 2.70 1.35 22.87 Duration of the total milking
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Table 4. Mean, Standard deviation(STD), minimum(Min), maximum(Max) and commentary for electrical con-
ductivity traits (number of cow = 486)

Parameter Mean STD Min Max Commentary
ELAP (mS/cm) 7.58 1.16 0.00 10.22 Beginning peak level of the electrical conductivity
ELAD (mS/cm) 0.61 0.78 0.00 6.20 Beginning peak difference of the electrical conductivity
ELHMF (mS/cm) 6.81 0.69 4.85 11.72 Electrical conductivity at highest milk flow
ELMAX (mS/cm) 7.48 0.88 3.31 10.20 Maximum electrical conductivity
ELST (mS/cm) 1.01 1.23 0.00 5.68 Step in the electrical conductivity
ELND (mS/cm) 1.57 1.36 0.11 9.01 Level difference of the electrical conductivity
ELMNG (mS/cm) 5.37 1.95 0.00 10.21 Maximum electrical conductivity after main milking
BIMO (mS/cm) 0.31 0.46 0.00 1.00 Bimodality
LE (%) 0.04 0.19 0.00 1.00 Abrupt air admission

Table 5. Correlation coefficients among milk yield, milking flow and milking time traits

Traits MGG DMHG tMHG tPL tAB tMBG TMGG
DMHG 0.54**

tMHG 0.53%* —0.35%*

tPL 0.40%* —0.28%* 0.76**

tAB 0.35%* —0.25%* 0.70%* 0.10%*

tMBG —0.11%* —0.04™ —0.09* —-0.05" —0.08™

tMGG 0.49%* —0.33%* 0.92%* 0.70%* 0.65%* 0.15%*

SPL —0.27** =0.11%* —0.14** —0.12%* —0.05" 0.01™ —0.13**

MGG : Total amount milk, DMHG : Average milk flow in the main milking phase, tMHG : Duration of the main milking phase, tPL :
Duration of the plateau phase, tAB : Duration of the descending phase, tMBG : Duration of the dry milking phase, TMGG : Duration
of the total milking, SPL : Percentage(%) of foam in milk measured

*P <0.05, **P<0.01, ™S none significant
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Fig. 1. Distribution of milk duration for individual cows.
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Table 6. Regression coefficients (b) of electrical con-
ductivity traits for milk yield (MGG)

Traits b Pr > |
ELHMF —0.146™ 0.443
ELAP —0.513%* 0.000
ELAD 0.974%* 0.000
ELMAX 1.315%* 0.000
ELST 1.051%* 0.000
ELND —0.301%* 0.044
ELMNG 0.024" 0.288

*p < 0.05, **p < 0.01, “* None significant.
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Fig. 2. In case of desirable milking type generally.
Herd Number: 03011648 ~ Animal: 295 00000000000000
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Fig. 3. In case of none pre-stimulation.
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Fig. 4. In case of insufficient massage.
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Herd Number: 03011503 ~ Animal: 77 00000000000000 Herd Number. 03011501 ~ Animal: 4053 00000000000000
Flow [kg/min] Amount of Milk: 16.85 kg~ Date: 09.10.2008 Time: 05:43:32 [mSiom] (38) Flow [kg/min] Amount of Milk: 10.03 kg Date: 20.10.2008 Time: 19:03:51 [mS/em] (38)
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Fig. 5. In case of air leakage with gear falling off. Fig. 6. In case of the lowest milk flow.
Herd Number. 03011501  Animal: 53 0000000000000 Herd Number: 63100003  Animal: 121 00000000000000
Flow [kg/min] Amount of Milk: 22.16 kg  Date: 20.10.2008 Time: 19:30:46 [mSiem] (38) Flow [kg/min] nt of Milk: 15.78 kg Date: 18.10.2008 Time: 08:02:18 [mSfcm] (38)
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Fig. 7. In case of twisted unit. Fig. 8. In case of unfavorable peak flow level.
Flerd Number: 03011430 Animal. 76 0000000000000 Herd Number: 03011430 Animal: 136 0000000000000
Flow [kg/min] Amount of Milk: 1292 kg Date: 19.10.2008 Time: 05:18:59 [mSfem] (38)| Flow [kg/min] Amount of Milk: 14.34 kg  Date: 19.10.2008 Time: 05:27:53 [mS/em] (38)|
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Fig. 9. In case of oscillating milk flow in stress. Fig. 10. In case of air leakage(liners slip).
Herd Number: 03011415 Animal 105 0000000000000 Herd Number: 06429322 Animal: 60 ___00000000000000
Flow [kg/min] Amount of Milk: 10.33 kg  Date: 22.10.2008 Time: 07:58:08 [mSfem] (38) Flow [kg/min] Amount of Milk: 8.77 kg Date: 08.10.2008 Time: 06:18:39 [mSlem] (38)
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Fig.

11. In case of late unit attachment after massage.
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