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Evaluation of a beef growth model for use in beef finishing decisons
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Abstract

A decision support computer program for beef
finishing, called BoVision, isdescribed. It is based
on hiologicd modds of animd and pasture growth,

and is desgned to assist the user in making Strategic
and tactical decisions about their beef finishing
operation. Examples of its uses are to answer
guestions regarding profitability of I-year versus
2-year-old cattle policies, the optimum stocking
rae, and the profitability of locd trade versus prime
versus bull beef. BoVision can also be used to

evaluate premiums required for out-of-season beef,

the economics of nitrogen use and supplementary
feeding. It can also be used to perform sensitivity

analyses. An important aspect of the program’s

development process was the involvement of a
group of beef finishing farmers. The animal growth
and padure intske models used ae presented. This
paper backgrounds the program’s development, and
evaluates its use in predicting Angus steer per-
formance for a trial conducted at Whatawhata
Research Centre. Performance for a Friesian bull
trial is also evaluated. Implications for BoVision’s

use on farms are discussed.
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I ntroduction

BoVidon wes developed following a series of field-day
presentations (McCall 1989, 1992). These dealt with
calculations on beef finishing decisions, e.g., stocking
rate and purchase price. A computer program, BoVision,
was written to model a beef finishing operation, which
would peform thee cdculdions An esentid pat of
the development process was the involvement at the
desgn and teding dages of a group of beef finishing
farmers.

This paper describes BoVision, the anima  growth
model that drives it, and its performance modelling two
grazing trials. Input requirements, and outputs, are
detailed, and some of the analyses possible with
BoVision are mentioned. Details of the animal growth
and intake models are then examined. Ladtly, application
of BoVision to two beef trids is reported.

Specifications

The progran was developed usng Turbo Pescd, and
runson IBM PC compatible computers. A graphic
interface, with pull-down menus, dialogue boxes and
Spreadsheet-like data entry cells have ensured that the
program is easy to learn, and intuitive to use. The
involvement of a group of target users has ensured
BoVision's ease of use, and relevance to beef farmers.

Required input

BoVision operates by modeling the pasture and animal
components of a beef finishing operation. It requires
the user to enter information specifying details of their
operdtion in the form of policies to be andysed. A set of
policies and asociged information  condiitutes a  farm
and this information is saved by the program into a file
on the computer's disk.

A BoVision policy contains purchase, sale,
supplemental feeding, nitrogen, pasture growth, costs
and schedule price information. Purchase information
details time of purchase, and the number, breed, weight,
sex and cost of animals purchased. Sale information
specifies timing, number, carcass weight, drafting
information, and how the animals were sold (e.g.,
schedule or store). Supplemental feeding, and application
of nitrogen fertiliser, require the user to specify time
and quantities. For nitrogen, area and expected response
are also required. Monthly pasture growth information
can he sdected from a regiond list, or entered directly
by the user. The user can pecify associated cods, and
schedule prices, which can be saved and retrieved for
later use. A feature of BoVison is a calibration process
which uses information entered by the user, to tune the
modd to ther current operation.

Output and possible analyses
BoVison has two distinct modes of operation. Strategic
decisions are modelled in “Longterm” mode, in which
the peformance of a gven policy (under equilibrium
conditions) is assessed. Tacticd decisions are modelled
in “Short-term” mode, which takes specified start
conditions (pesture  height, number of animas on hand
and their liveweight) and runs a policy for one year
only. Short-term mode would bc used for a feed budget
anaysis.

With BoVision it is possble to analyse the effect of
policy changes such as breed changes, purchase weight
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arid finishing period, and stocking rate decisions on
both biological and financial performance. It is also
possible to answer questions like “what premium is
required to make it worthwhile keeping some of my 2-
yea-old animals over winter, instead of sdling them all
in autumn?" Selling strategies can also be assessed.
BoVision is essentially a calculator which allows the
user to investigate quantitatively the effects of policy
changes, and outcomes of competing short-term  options.

Output from BoVision is presented in tabular form,
and graphically where appropriate, e.g., pasture cover,
supply and demand, and animal liveweights. Biologica
quantities (pasture and anima) and financid breskdowns
of performance are output. Policy performance is
measured in terms of overdl margin (sde returns-costs),
and most results are presented as a comparison between
two policies. The program allows further flexibility by
letting the user carry out sensitivity analyses. These
investigate the effect of changing a paticular aspect of
a policy on its overadl margin. It is possible to carry out
sensitivity analyses on profitability for schedule prices,
purchase liveweight, purchase price, and number of
animals purchased, i.e., stocking rate.

Model description

The anima model used in BoVison is based on Parks
(1982) equations of animal growth. A pasture model is
dso incorporated (Marshal et a. 199 1), and works by
dividing pasture mass into three pools, green leaf, stem
and dead, and modelling the flow of pasture between
these  pools.

The Paks equation is derived from a simple energy
balance equation, relating energy intake (food) by the
animal, to its requirements for maintenance and growth.

(food = maintenance + growth)
1 dw

S = W*;Ba (M

1
TO
It is possible to solve the above equation and relate
weight at a given time :to the weight at the previous
time step, . and the food consumed during the time
period,  yielding
u/t = (T()f—' Wl'l) (1 exp(‘(AB)/To)) + n/,,l (2)
where T, is a maintenance parameter (days)
AB is the efficiency of growth for food above
maintenance
S is (daily) rate of food intake (kg DM or MJ

ME per day)
W, isanimal live weight at timet(kg)

The interpretation of T, is the length of time 1 kg of
liveweight is maintained by 1 kg of food intske. AB can
be interpreted as the amount of liveweight gain derived
from 1 unit of food. Parks (1982) presents evidence
suggesting that 4B is approximately constant across
species, and we make the assumption that AB has the
constant value 0.025. The parameter values (7,) were
scaled by mature weight (Taylor 1980) to give a constant
estimate for the maintenance parameter across breed
and sex of animals.

Changes were made to the model to predict seasond
influences which appear to exist in maintenance
requirements, i.e, the vaue of 7, changes with season.
The model uses the intake model reported by McCal et
a. (1986). Potentiad intake was caculated as a function
of animal metabolic age as follows

t
I=(a- brA °-27) 4073 (3)
where | is intake (kg DM/hd)

A is mature weight of the anima (kg)
t is animal age (weeks)
t/A0A27

a,b,r

is the metabolic age of the anima
are parameters

Equation 3 uses Taylor's mature weight scaling rules
(Taylor 1980) to caculate potentid intake across breed
and sex.

Methods

The model was used to simulate 2 years of results from
the Friesian bull beef trid reported by Weeda & During
(1975), and a farmlet trial conducted at Whatawhata,
involving |-year vs 2-year-old Angus steers on two
winter feeding regimes (Sheath & Boom, unpublished).

For the Whatawhata trial, pre- and post-grazing
mass, and stocking density for each bresk were available.
Predicted intakes were compared with actual intake
values assessed on the trial, and then used to supply
daily food intake values (f) to the Parks' model. This
provided a test of the intake and anima growth models.
Actud intake values were caculated from the pre- minus
post-grazing mass difference, with expected pasture
growth added, divided by the stocking density over the
period grazed. For the Weeda & During trial, we used
average intakes reported every 90 days, and tested the
animal model with respect to these intakes.

An important feature of BoVision is a calibration
facility which dlows for the adjustment of pasture growth
estimates, and animal intake values, giving the model
the flexibility required to ded with animas of varying
efficiencies. This allows BoVision to be tuned to a
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particular farming situation. Using one set of intake
equations assumes all animals harvest pasture with a
catain efficiency, irrespective of pasture type. In  order
to deal with variation in grazing efficiencies, and to
improve estimates of pasture growth rates on specific
farms, we adjust the k parameter in the intake model of
McCall er al. (1986), and pasture growth rates. This
adjustment procedure is automated in BoVision.

Results

A comparison of predicted results (running the model
with the standard parameter values) with actua results
were recorded from each trial. The calibration process
was also used for the Whatawhatatrial, allowing a
comparison of calibrated results
with predicted and actual values.
Intake and liveweight values were

Figure 1  Actual and predicted LWTs for Friesian bulls (Weeda
& During 1975) ~ two yeas of daa
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Table 1 Actua (Act), predicted (Pre) and calibrated (Cdl) intakes (kg DM/hd/day) for
Angus steers at Whatawhata, over 2 years.

compared for Whatawhata.

Lo . Winter Spring Summer Autumn
For the Friesian bull _t“al Animals Act Pre Cal Act Pre Cal Act Pre Cal Act Pre Cal
reported by Weeda & During, —
- ear
year 1 predictions were very close lyrold 55 50 66 6.6 107 89 61 76
to actual liveweights, whereas in yrold 80 6.9 11 9.6 146 106 127 96
ear 2 predicted liveweight vear2
agged behind actual, most lyr old 60 41 41 75 53 81 8.3 71 05 91 50 31
notably over summer (Figure 1). yrold 7.6 63 71 133 87 110 128 9.2 106 136 71 116

The predicted intakes for
Whatawhata are generally less than actual intakes, the
greatest differences being in summer and autumn, when
intakes measured in the trial were very high (Table 1).
Animal intakes in year 2 (at low pasture masses) were
much higher than we predicted. Inspection of Table 1
indicates that the calibration generally moved the
caculated intake toward the assessed intake vaue (year

Figure 2 Whatawhata Angus steers, year 1,

1 calibrated intakes omitted for clarity of the table).
Examination of the liveweight graphs (Figures 2 and 3)
indicate a good tit for the first year; with a divergence in
the second year, most notably from spring onward. This
is linked to the low intake predictions. The effect of the
calibration process in improving the tit is well illustrated
in Figure 3.
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Figure 3 WhatawhataAngus steers, year 2.

Actual, predicted (uncalibrated), and calibrated live weights.
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Discussion Brougham 1979). This could explain differencesin

The model, using the base parameter values, predicted
well across trials with two widely contrasting genotypes
and sex of finishing cattle. However, the fit for Angus
steers in the second year was not so good. The cdibration
facility allowed the model to improve its prediction
performance by allowing increased intakes on low
pasture masses. The model’s performance predicting
across breeds gives confidence in the mature weight
scaing of maintenance. However, the fact that the model
fitted well to Angus data with an intake that was generaly
lower than actually measured (Table 1), suggests that
maintenance efficiency is slightly overestimated for
Angus catle. The suggestion that maintenance efficiency
is higher in Angus than in Friesians contradicts evidence
of Jenkins & Ferrill (1983), and indicates the need for
futher study of the concept of maintenance in growing
animas. Prediction of intake from pasture disappearance
is another factor influencing this result. Intake estimates
for the Whatawhata trial were consistently higher than
those of Angus steers on a feedlot (Muir, pers. comm.).
Pasture loss due to treading could be partialy responsible
for the high intake estimates, an aspect under current
investigation at Whatawhata. Results from the second
year of the Whatawhata triad indicate a deviation in the
predicted results from actual and calibrated starting in
the spring period (Figure 3). We suspect the Angus
intake model is not giving the levels of intake recorded
a low pre-grazing masses in spring.

Another element influencing the performance of the
model is evidence of seasonality in maintenance
requirements in New Zealand data (e.g., Clark &

efficiency of catle a different times of the year ie they
ae more efficient in spring, This seasondity is evident
in the Whatawhata data, and this factor has been
incorporated into BoVision. Based on our results, we
are confident BoVision will thus give more realistic
predictions of animal performance than feed tables,
owing to the incorporation of this mechanism.

A wide range of trials and breeds were used to fit
parameter values used in the model. A consequence of
usng a mean set of parameters is that the model will fit
some data sets well, while others will result in poorer
fits. An advantage of BoVision’s calibration facility
when used on a paticular farm, is that it alows tuning
to reflect the circumstances of the farm, by adjusting
parameters associated with intake efficiency of cattle a
different pasture masses. It adso estimates the amount of
pasture growth required to support past levels of beef
production, as supplied to the model by the user.

Conclusions

BoVision is available for farmers and consultants to use
to assist beef finishing policy and tactical decision making.
We are confident, based on these results, that BoVision
is sufficiently accurate to be useful for decision support.
In particular, the calibration feature ensures BoVision
can be tuned to reflect conditions on a given farm.
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