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SUMMARY

To investigate the feeding and reproduction management of farming dairy cows, two simulation tests
were performed using a model that predicts a cow’s energy balance. The model simulation of the energy of
intake, milk yields, and maternal body changes was performed with the lactation data of 127, and the
simulated values were compared with the measured data. Furthermore, a model simulation with a changed
calving season was conducted using representative values of the model parameters in the dairy cows. From
the results, the following suggestions can be made for practicing farm management that raises production
efficiency. (1) After the fourth month of lactation, the dairy cows beyond second calving should be fed a more
concentrated diet than the present one. (2) In the feed allowance before the fourth month of lactation, the
rapid changes in the energy balance in that period must be recognized properly. (3) A reproduction
management system should be considered so that cows deliver in the season from March to May.
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Table 1. The values or ranges of parameters fixed for model simulation.

(1) parameters influenced on calving number

Calving- wo A q, PO (MJ/ W/‘”"’/day) for each calving season
number (kg) (kg) Mar.-May Jun.-Aug. Sep.-Nov. Dec.-Feb.
First 416-670 570-737 0.517-0.540 0.394 0.367 0.369 0.381
Second 492-685 560-737 0.517-0.543 0.435 0.408 0410 0.422
Third-Fourth 543-687 560-737 0.517-0.547 0.432 0.405 0.407 0.419
Fifth or more 564-712 600-720 0.518-0.545 0.437 0.410 0.412 0.424

WO : Material body weight at start of lactation (kg) . A : Mature weight (kg) . g : Metabolizability for maintenance
PO : Portential milk energy in start of lactation (MI/W */day) .

(2) Other parameters

Parameter Values Explanation
b 0.172-0.231  Parameter deciding the shape of potential energy in milk produced
b' 0.257 Parameter deciding the shape of physiological ME requirement
TEMP 2-25.5 Environmental temperature (C)
Tc 21 High temperature at which the reduction of physiological ME requirement starts (C)
Tmax 40 High temperature at which physiological ME requirement becomes zero (C)
tp 41.8 Post-calving time when potential energy in milk produced becomes maximum (day)
tpi 113 Post-calving time when physiological ME requirement becomes maximum 4(day)

ME : Metabolizable energy (MJ) . Parameter b takes the values which changes with differences in family lines.
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Fig.1. Model simulations and measured values for metabolizable energy intake (MEI) , milk energy yields (Y) ,and
changes in maternal body energy (RE) during lactation. These are shown with mean values of each calving number.
The lines (—) are values simulated from the model for MEI, Y, and RE in order downard. The circles (@) and
squares (HM) are the measured values of Y and RE, respectivery.
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Fig.2. The values of feed efficiency calculated from model simulations of energy balance during lactation. Solid (—) and

broken (--) lines are feed efficiencies for milk and body change, respectivery.
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Table 2. The mean values of energy balance of each calving season simulated from the model during lactation.

(1) First calving

Calving-  Energy balance (MJ/W°%/day)  FE (%)
month MEI Y RE Sfor milk
Jan. 1.374 0.449 0.060 32.7
Feb. 1.392 0.455 0.064 32.7
Mar. 1.424 0471 0.066 33.1
Apr. 1.432 0.473 0.068 33.1
May 1.434 0.474 0.068 33.1
Jun. 1.399 0.449 0.073 32.1
Jul. 1.374 0.438 0.068 319
Aug. 1.375 0.441 0.066 32.0
Sept. 1.397 0.450 0.077 32.2
Oct. 1.389 0.448 0.069 32.3
Nov. 1.361 0.440 0.062 32.3
Dec. 1.365 0.447 0.057 32.8
mean 1.393 0.453 0.066 32.5

(2) Second calving

Calving-  Energy balance (MJ/W °%/day) FE (%)
month MEI Y RE for milk
Jan. 1.429 0.517 0.023 36.2
Feb. 1.450 0.524 0.028 36.1
Mar. 1.471 0.536 0.027 36.4
Apr. 1.475 0.537 0.028 36.4
May 1.475 0.537 0.028 36.4
Jun. 1.447 0.514 0.036 35.5
Jul. 1.418 0.503 0.027 35.5
Aug. 1.421 0.505 0.027 35.6
Sept. 1.444 0.515 0.031 35.7
Oct. 1.435 0.513 0.030 35.8
Nov. 1.405 0.505 0.021 35.9
Dec. 1.411 0.513 0.018 36.3
mean 1.440 0.518 0.027 36.0
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(3) Third-fourth calving (4) Fifth or more calving
Calving-  Energy balance (MI/W*%/day)  FE (%) Calving-  Energy balance (MJ/W°%/day)  FE (%)
month MEI Y RE Sfor milk month MEI Y RE for milk
Jan. 1.426 0.536 0.004 37.6 Jan. 1.424 0.550 -0.009 38.6
Feb. 1.442 0.541 0.007 37.5 Feb. 1.441 0.555 -0.005 38.5
Mar. 1.474 0.558 0.008 37.8 Mar. 1.475 0.573 -0.005 38.8
Apr. 1.480 0.559 0.009 37.8 Apr. 1.480 0.574 -0.003 38.8
May 1.486 0.561 0.001 37.8 May 1.483 0.575 -0.002 38.8
Jun. 1.438 0.529 0.016 36.8 Jun. 1.435 0.542 0.003 37.8
Jul. 1.418 0.522 0.010 36.8 Jul. 1.416 0.535 -0.002 37.8
Aug. 1.431 0.528 0.012 36.9 Aug. 1.430 0.541 0.001 37.9
Sept. 1.450 0.538 0.015 37.1 Sept. 1.448 0.551 0.004 38.0
Oct. 1.440 0.535 0.012 37.2 Oct. 1.438 0.548 0.002 38.1
Nov. 1.411 0.527 0.005 37.3 Nov. 1.410 0.540 -0.006 38.3
Dec. 1416 0.533 0.001 37.7 Dec. 1.415 0.548 -0.011 38.7
mean 1.443 0.539 0.009 37.3 mean 1.441 O 053 -0.003 38.3

MEI : Metabolizable energy intake Y : Energy in milk produced RE : Retention energy in maternal body
FE for milk : Feed efficiency for milk production (=Y¥/MEI*100)
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