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ABSTRACT

This study was performed to make it possible to adjust milk production records which are changing with days in milk more
accurately as developing new 305-day adjustment factors considering current circumstance and to offer easier application by
converting adjustment factors to formulas. Total 4,264,347 records were used in this analysis after eliminating unusual value and
data was classified by first parity and over second parity. Herd-year effects were classified with 2,878 and 19,783 classes in first
parity and over second parity, respectively and number of subclass of age-calving season-lactation stage effects were 136 (age 2,
calving season 4, lactation stage 17). For calculation of least square mean, SAS GLM was used and multiplicative adjustment
factors were developed. The result of error analysis, deviations between means of adjusted yields and cumulated yields were the
lowest in new adjustment factor which was developed in this study comparing with other adjustment factors which were
developed in the past (94, 02') in first parity and in over second parity, results of adjustment factors which were developed in
2002 and this study were similar. For easier application, formulas of 305-day adjustment factors were developed using SAS
NLIN.

(Key words : Adjustment factor, Days in milk, Non-linear)
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Table 1. Four forms of formula to calculate the 305 day adjustment factors

Name Parameter Formula

Fl X, Y AF = X x DIM"

F2 X, Y, Z AF = X x DIM" + Z x DIM
F3 X, Y, A AF = X x DIM" + A

F4 X, Y, Z A AF = X x DIM" + Z x DIM + A

DIM : Days In Milk, AF : Adjustment Factors.

m 23 3 J%
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Table 2. Least square means (LSM) and standard errors (SE) of milk yield (kg) for each effects in first parity

Days in milk LSM+SE Season at parturition LSM+SE Month of age LSM+SE
1~10 18.14+0.80 Mar. ~ May. 21.50+0.34 Less 30 Month 23.47+0.20
11~20 20.27+0.67 Jun. ~ Aug. 25.72+0.38 Over 30 Month 24.01+0.41
21~30 26.64+0.68 Sep. ~ Nov. 30.89+0.37
31~40 31.51+0.65 Dec. ~ Feb. 23.57+0.39
41~50 28.66+0.60
51~60 26.24+0.59
61~70 24.07+0.55
71~80 24.26+0.52
81~90 26.28+0.49
91~120 28.90+0.30
121~150 26.84+0.28
151~180 27.15+0.26
181~210 26.31+£0.25
211~240 25.87+0.23
241~270 24.62+0.22
271~300 23.33+£0.23
301~305 23.04+0.36
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1. Deviations between 305 day adjusted milk yield and 305 day cumulated milk yield in first parity (AF
adjustment factor).
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Fig. 2. Deviations between 305 day adjusted milk yield and 305 day cumulated milk yield in second parity.
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Fig. 3. Four types of formula to fit the curve of 305 day adjustment factors.
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Fig. 4. Deviations between 305 day adjusted milk yield by adjustment factors and by formulas and 305 day
cumulated milk yield.

Table 3. RMSD among three adjustment factors and four adjustment formulas by each parity, calving age,
calving season

Parity  Age Season ’94 ’02 07 F1 F2 F3 F4
Spring 1591.19 1130.00 816.34 890.71 739.88 753.01 774.00
Summer 1593.06 1124.52 907.70 1011.46 841.62 846.38 872.59
0 Autumn 1650.61 1226.51 925.87 1000.59 848.05 858.77 889.28
Winter 1615.93 1179.42 821.84 861.68 738.23 757.74 784.18
st Spring 1739.61 1242.74 886.63 898.89 814.47 849.20 861.36
Summer 1206.53 9664.07 731.79 820.69 661.66 664.64 702.35
0= Autumn 1621.30 1230.36 888.97 987.46 814.03 829.73 862.96
Winter 1581.00 1212.98 811.10 858.41 721.41 737.73 757.03
Spring 1812.41 1334.89 1289.49 1745.11 1234.82 1215.6 1254.29
Summer 1707.87 1266.19 1288.80 1684.31 1235.02 1221.03 1263.38
s Autumn 1798.60 1300.88 1337.10 1759.73 1288.12 1266.45 1303.09
Winter 1752.27 1306.51 1289.18 1700.90 1220.20 121291 1252.85
2nd Spring 1853.61 1438.44 1282.90 1619.49 1197.92 1216.89 1259.89
Summer 1769.76 1297.46 1248.37 1624.64 1179.55 1182.78 1231.07
2= Autumn 1924.72 1467.99 1402.45 1843.92 1343.65 1334.95 1373.23
Winter 1852.95 1347.47 1295.72 1704.27 1212.72 1226.59 1270.34

94, °02, ’07 : 305-day adjustment factors developed in 1994, 2002 and 2007.
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Table 4. Means of RMSD from 60 to 90, from 120 to 150 and from 240 to 270 lactation days for first parity

Parity Adjustment 60-90 days 120-150 days 240-270 days
’94 1375.161 904.6536 241.5546
first 02 1011.303 669.2479 194.2508
parity 07 1040.417 761.0289 232.4346
Formula 1134.066 728.6296 201.8565
‘94 1528.323 989.823 261.1312
second 02 1305.052 845.5597 254.5626
parity ‘07 1141.455 760.8499 228.2956
Formula 1110.7 789.9579 276.2635

94, °02, ’07 : 305-day adjustment factors developed in 1994, 2002 and 2007.
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Table 5. 305 day adjustment factors of milk yield for first parity

DIM < 30 calving month = 30 calving month
S1 S2 S3 S4 S1 S2 S3 S4

10 39.4809 39.7501 39.8790 40.3807 36.8441 39.4401 39.9187 39.6210
20 18.3754 18.4143 18.5671 18.9421 17.8224 18.5372 18.5415 18.5298
30 11.7687 11.7625 11.8168 11.9878 11.5393 11.6108 11.9193 11.8417
40 8.5840 8.5457 8.6482 8.7327 8.3770 8.4623 8.5843 8.6122
50 6.6923 6.6861 6.7424 6.8309 6.5456 6.6128 6.6754 6.7462
60 5.4891 5.4878 5.5229 5.5982 5.3771 5.4664 5.4642 5.5544
70 4.6388 4.6372 4.6679 4.7228 4.5833 4.6087 4.6321 4.7149
80 4.0241 4.0168 4.0371 4.0818 3.9783 3.9845 4.0153 4.0820
90 3.5471 3.5399 3.5543 3.5917 3.5234 3.5089 3.5415 3.5920
100 3.2355 3.2325 3.2445 3.2757 3.2193 3.2054 3.2332 3.2681
110 2.9240 2.9250 2.9348 2.9597 29152 29018 2.9249 2.9442
120 2.6124 2.6175 2.6251 2.6437 2.6112 2.5982 2.6167 2.6204
130 2.4301 2.4350 2.4419 2.4591 2.4291 24223 2.4362 2.4366
140 2.2478 2.2525 2.2588 2.2745 2.2471 2.2463 2.2557 2.2527
150 2.0655 2.0700 2.0757 2.0899 2.0651 2.0704 2.0751 2.0689
160 1.9474 1.9508 1.9564 1.9683 1.9421 1.9545 1.9527 1.9534
170 1.8292 1.8315 1.8372 1.8467 1.8192 1.8386 1.8302 1.8379
180 1.7111 1.7123 1.7180 1.7252 1.6962 1.7227 1.7078 1.7224
190 1.6272 1.6294 1.6332 1.6400 1.6156 1.6361 1.6254 1.6358
200 1.5433 1.5465 1.5485 1.5548 1.5350 1.5495 1.5431 1.5492
210 1.4594 1.4636 1.4638 1.4697 1.4543 1.4629 1.4607 1.4626
220 1.3979 1.4015 1.4015 1.4062 1.3940 1.3992 1.3991 1.4007
230 1.3363 1.3394 1.3393 1.3427 1.3338 1.3356 1.3375 1.3389
240 1.2748 1.2773 1.2770 1.2791 1.2735 1.2719 1.2759 1.2770
250 1.2267 1.2292 1.2289 1.2302 1.2256 1.2242 1.2271 1.2294
260 1.1786 1.1810 1.1808 1.1812 1.1778 1.1764 1.1784 1.1818
270 1.1304 1.1329 1.1327 1.1323 1.1299 1.1286 1.1296 1.1342
280 1.0925 1.0942 1.0941 1.0938 1.0921 1.0913 1.0920 1.0951
290 1.0545 1.0555 1.0555 1.0554 1.0542 1.0539 1.0544 1.0559
300 1.0165 1.0167 1.0170 1.0169 1.0164 1.0166 1.0168 1.0168
310 0.9901 0.9900 0.9898 0.9898 0.9902 0.9901 0.9899 0.9899

* DIM : days in milk.
** S1, 2, 3, 4 : season 1, 2, 3, 4.
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Table 6. 305 day adjustment factors of milk yield for second parity

DIM < 72 calving month = 72 calving month
S1 S2 S3 S4 S1 S2 S3 S4

10 30.6752 31.0860 31.6810 31.3593 31.3539 32.3613 32.9888 32.3166
20 14.3944 14.7068 14.8645 14.7305 14.8915 15.2871 15.4036 15.1564
30 9.2170 9.4184 9.4926 9.4317 9.5990 9.7208 9.7222 9.6996
40 6.7444 6.8650 6.9083 6.8815 7.0057 7.0848 7.0857 7.0305
50 5.2933 5.3943 5.4350 5.3960 5.4655 5.5527 5.5578 5.4957
60 43614 4.4476 4.4832 4.4442 4.4866 4.5496 4.5632 45142
70 3.7156 3.7888 3.8209 3.7840 3.8060 3.8709 3.8769 3.8301
80 3.2447 3.3069 3.3372 3.2981 3.3132 3.3667 3.3782 3.3283
90 2.8840 2.9398 2.9665 2.9264 2.9322 2.9799 2.9945 2.9450
100 2.6507 2.7016 2.7258 2.6859 2.6917 2.7346 2.7480 2.7002
110 2.4174 2.4633 2.4851 2.4454 2.4511 2.4893 2.5015 2.4554
120 2.1841 2.2251 2.2444 2.2049 2.2106 2.2440 2.2550 2.2107
130 2.0490 2.0865 2.1027 2.0655 2.0712 2.1027 2.1114 2.0703
140 1.9140 1.9479 1.9610 1.9262 1.9318 1.9613 1.9679 1.9300
150 1.7790 1.8093 1.8194 1.7868 1.7924 1.8200 1.8243 1.7896
160 1.6908 1.7190 1.7263 1.6969 1.7024 1.7280 1.7299 1.6988
170 1.6027 1.6287 1.6332 1.6070 1.6124 1.6360 1.6356 1.6080
180 1.5146 1.5385 1.5402 1.5171 1.5224 1.5439 1.5412 1.5172
190 1.4530 1.4749 1.4747 1.4546 1.4594 1.4795 1.4751 1.4547
200 1.3915 14114 1.4091 1.3921 1.3964 1.4151 1.4090 1.3923
210 1.3299 1.3478 1.3436 1.3296 1.3333 1.3506 1.3429 1.3299
220 1.2849 1.3005 1.2960 1.2840 1.2877 1.3028 1.2951 1.2840
230 1.2399 1.2531 1.2484 1.2384 1.2420 1.2549 1.2474 1.2382
240 1.1948 1.2057 1.2007 1.1928 1.1964 1.2071 1.1997 1.1924
250 1.1606 1.1694 1.1650 1.1584 1.1617 1.1704 1.1641 1.1580
260 1.1263 1.1331 1.1293 1.1241 1.1271 1.1338 1.1286 1.1236
270 1.0920 1.0968 1.0936 1.0897 1.0924 1.0971 1.0931 1.0893
280 1.0652 1.0686 1.0663 1.0636 1.0655 1.0688 1.0660 1.0633
290 1.0385 1.0404 1.0391 1.0375 1.0386 1.0404 1.0389 1.0373
300 1.0118 1.0123 1.0118 1.0114 1.0116 1.0120 1.0117 1.0114
310 0.9882 0.9877 0.9882 0.9886 0.9884 0.9880 0.9883 0.9886

* DIM : days in milk
** S1, 2, 3, 4 : season 1, 2, 3, 4
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Table 7. 305 day adjustment formulas of milk production traits for parity, calving season, calving age.

30> 30<
S1 589.50xDIM™*"7+0.1267 S1 504.26xDIM™'*°+0.0482
First S2 603.26xDIM™"*¥¥+0.1502 S2 601.52xDIM™"*%+0.1528
parity S3 599.52xDIM ™ *+0.1269 S3 604.69xDIM™"*7*+0.1309
1:4 S4 605.02xDIM™"*"*+0.0993 S4 585.73xDIM™*7'+0.1086
l 72-’l>l 546 72-1§1 392
. S1 469.84xDIM™**+0.3334 Sl 465.08xDIM™"*2+0.2579
Second S2 468.43xDIM™"**+0.3093 S2 494.57xDIM ™ *"*+0.2797
parity S3 485.62xDIM™**+0.3174 S3 520.01xDIM™'%%°+0.3049
S4 478.52xDIM™"**+0.3036 S4 498.93xDIM™**+0.2780
30> 30<
S1 352.38xDIM ™ 7*+0.0046 Sl 317.47xDIM ™ 7%8+0.0034
First S2 405.91xDIM™**-0.0145 S2 360.94xDIM™*%°.0.0045
parity S3 360.62xDIM™%7%+0.0835 S3 384.81xDIM™%+0.1724
F S4 345.57<xDIM ™ "***+0.0839 S4 346.67xDIM™ *"'+0.1621
a 72> <
t S1 286.92xDIM ™ ?"°+0.1571 S1 276.32xDIM ™ 1**+0.1445
Second S2 315.44xDIM ™ "*+0.1333 S2 321.46xDIM™ **¥+0.1490
parity S3 304.77xDIM™%°+0.2371 S3 318.80xDIM ™ *%%+0.2678
S4 287.95xDIM™*%*+0.2414 S4 284.94xDIM 7402448
30> 30<
S1 416.89xDIM™**%.0.0174 S1 359.72xDIM™%*%.0.0849
P First S2 444.11xDIM™20.0296 S2 428.19xDIM™"*7.0.0376
r parity S3 417.91xDIM™%7-0.0078 S3 419.86xDIM ™ "%2+0.0197
o S4 423.42xDIM™**7.0.0058 S4 422.29xDIM ™ *°+0.0436
t 72> n<
e S1 307.32xDIM™#%+0.1081 Sl 311.43xDIM™'24+0.0412
i Second S2 321.76xDIM ™ **+0.0781 S2 330.57xDIM™ ***+0.0488
n parity S3 317.53xDIM™*%+0.1649 S3 330.07xDIM™*"*+0.1467
S4 315.82xDIM ™ *7+0.1510 S4 335.90xDIM ™ **+0.1590
30> 30<
Sl 540.16xDIM™"***+0.1689 Sl 458.28xDIM™'""+0.1097
First S2 571.32xDIM™"*°+0.1619 S2 554.34xDIM™*0+0.1671
parity S3 548.62xDIM™*%+0.1340 S3 550.51xDIM™"**+0.1551
S S4 548.15xDIM™**%+0.1387 S4 533.10xDIM™**+0.1714
72> <
F S1 419.48xDIM™'21°+0.2828 Sl 427.71xDIM™""*+0.2150
Second S2 427 44xDIM™%+0.2592 S2 450.32xDIM™'*+0.2265
parity S3 429.63xDIM™'%°+0.2793 S3 456.64xDIM™7+0.2584
S4 424.78xDIM™'#%+0.2755 S4 448.15xDIM™*%+0.2571
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