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Table 1. Frequency distribution of milk production
records at different stages of lactation

Relative Cumulative
Month of .
lactation Frequency  frequency relative frequency
(%) (%)
1 80381 8.6 8.6
2 95111 10.1 18.6
3 95429 10.2 28.9
4 99703 10.6 39.5
5 97030 10.3 49.9
6 99974 10.7 60.5
7 97047 10.3 70.9
8 98319 105 81.3
9 89974 9.6 90.9
10 85079 9.1 100

Total 938047 100
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Fig. 1. Relative frequency of milk fat depression incidence at different stages of lactation
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Table 2. Calculated statistics and significance level for statistical association between stage of lactation and milk

fat depression

Statistic Value Df P value
Pearson Chi-Square 4909 9 0.0001
Likelihood Ratio 5083 9 0.0001
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Table 3. Estimation of levels effect and mean probability of milk fat depression incidence in association with

different stages of lactation

Month of Estimate of Standard Significance Mean of Standard Confidence interval (95%)

lactation parameter error level probability error Lower Upper
1 -1.3933 0.0098 0.0001 0.1989 0.0015 0.1958 0.2020
2 -1.0799 0.0086 0.0001 0.2535 0.0016 0.2503 0.2567
3 -0.9006 0.0083 0.0001 0.2889 0.0017 0.2856 0.2923
4 -0.7724 0.0081 0.0001 0.3160 0.0017 0.3125 0.3194
5 -0.7574 0.0081 0.0001 0.3192 0.0017 0.3157 0.3227
6 -0.7998 0.0081 0.0001 0.3101 0.0017 0.3067 0.3135
7 -0.8613 0.0082 0.0001 0.2971 0.0017 0.2937 0.3505
8 -0.9187 0.0083 0.0001 0.2852 0.0016 0.2819 0.2889
9 -0.9840 0.0086 0.0001 0.2721 0.0017 0.2688 0.2755
10 -1.0299 0.0089 0.0001 0.2631 0.0017 0.2597 0.2665
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Fig. 2. Least square means of probability of milk fat depression for different stages of lactation along with 95%
confidence interval (blue shade)
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Fig. 3. Comparison of least square means of probability of milk fat depression at different stages of lactation
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Table 4. Statistical comparison of mean probability of milk fat depression associated with stages of lactation along

with odds ratio

Month of Difference  Standard A Confidence Limit (95%)
. - Significance level OR

lactation of estimate error Lower Upper

1 2 -0.3134 0.0115 0.0001 0.731 0.705 0.758
1 3 -0.4927 0.0113 0.0001 0.611 0.589 0.633
1 4 -0.6210 0.0111 0.0001 0.537 0.519 0.555
1 5 -0.6359 0.0112 0.0001 0.529 0.511 0.549
1 6 -0.5935 0.0111 0.0001 0.552 0.533 0.572
1 7 -0.5320 0.0113 0.0001 0.587 0.567 0.609
1 8 -0.4747 0.0113 0.0001 0.622 0.600 0.645
1 9 -0.4094 0.0115 0.0001 0.664 0.640 0.689
1 10 -0.3634 0.0117 0.0001 0.695 0.670 0.722
2 3 -0.1793 0.0103 0.0001 0.836 0.809 0.864
2 4 -0.3075 0.0101 0.0001 0.735 0.712 0.759
2 5 -0.3225 0.0101 0.0001 0.724 0.701 0.748
2 6 -0.2801 0.0101 0.0001 0.756 0.732 0.780
2 7 -0.2186 0.0102 0.0001 0.804 0.778 0.830
2 8 -0.1612 0.0102 0.0001 0.851 0.824 0.879
2 9 -0.0959 0.0105 0.0001 0.909 0.879 0.939
2 10 -0.0499 0.0108 0.0002 0.951 0.919 0.984
3 4 -0/1283 0.0099 0.0001 0.880 0.853 0.908
3 5 -0.1432 0.0099 0.0001 0.867 0.840 0.894
3 6 -0.1008 0.0099 0.0001 0.904 0.876 0.933
3 7 -0.0393 0.0100 0.0036 0.961 0.931 0.992
3 8 0.0180 0.0100 0.7397 1.018 0.986 1.051
3 9 0.0833 0.0103 0:0001 1.087 1.052 1.122
3 10 0.1293 0.0105 0.0001 1.138 1.101 1.177
4 5 -0.0149 0.0097 0.8756 0.985 0.955 1.016
4 6 0.0274 0.0096 0.1260 1.028 0.997 1.060
4 7 0.0889 0.0098 0.0001 1.093 1.060 1.127
4 8 0.1463 0.0098 0.0001 1.158 1.122 1.194
4 9 0.2116 0.0101 0.0001 1.236 1.197 1.276
4 10 0.2575 0.0103 0.0001 1.294 1.252 1.337
5 6 0.0424 0.0097 0.0006 1.043 1.012 1.076
5 7 0.1039 0.0098 0.0001 1.110 1.075 1.145
5 8 0.1613 0.0098 0.0001 1.175 1.139 1.212
5 9 0.2266 0.0102 0.0001 1.254 1.214 1.295
5 10 0.2725 0.0104 0.0001 1.313 1.271 1.357
6 7 0.0615 0.0098 0.0001 1.063 1.031 1.097
6 8 0.1189 0.0098 0.0001 1.126 1.092 1.162
6 9 0.1842 0.0101 0.0001 1.202 1.164 1.241
6 10 0.2301 0.0103 0.0001 1.259 1.218 1.301
7 8 0.0573 0.0099 0.0001 1.059 1.026 1.093
7 9 0.1226 0.0102 0.0001 1.130 1.094 1.168
7 10 0.1686 0.0105 0.0001 1.184 1.145 1.224
8 9 0.0652 0.0103 0.0001 1.067 1.033 1.103
8 10 0.1112 0.0105 0.0001 1.118 1.081 1.155
9 10 0.0459 0.0108 0.0009 1.047 1.012 1.083

* left column as compared to the right column
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Fig. 4. Estimation of odds ratio for comparison of milk fat depression among different months of lactation
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Abstract

To evaluate the effect of lactation stage on milk fat depression (MFD) a total of 938,047 test day records
belonging to 108,077 first parity Iranian Holstein cows calving between 1995 and 2009 and distributed in 427 herds
were used. Bassed on fat% to protein% ratio for each test day record, and the threshold point of -0.12, dependent
variable was defined (codes 0 and 1 for the non- incidence and incidence of MFD, respectively). The data were
analysed with a logistic generalized linear mixed model using GLIMMIX procedure of SAS software. In the model,
fixed effects of stage of lactation, production season, sperm type used for dam-insemination, age at first calving,
animal type (grade or pure Holstein) and calving year, as well as random effect of sire were included. Mean
probability of MFD increased from the beginning (0.1989) towards the middle (0.3192) of the lactation and
afterwards it decreased. The maximum odds ratio (1.313) was obtained for MFD at the fifth month of lactation as
compared to the last lactation month. With respect to the results, it could be therefore concluded that more economic
return may be obtained through paying more attention to.the nutrition regime of dairy cows.
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