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Calf Note #121 — Added CMR feeding in cold weather

Introduction

Calves are normally fed limited amounts of milknaitk replacer — usually between 454 to 680
grams (1.0 to 1.5 Ib) of milk replacer solids pay.d The amount of metabolizable enerigyH)

in this amount of solids in a typical calf milk teper CMR) is enough to provide enough ME
for a calf to maintain its body weight and to gralaout 200-400 grams of body weight gain per
day.

M E requirements of calves

The amount of ME required for calves under nornosalditions can be divided into two
components — the amount of ME that the calf needsaintain its body weight (we’ll call it
MEm). It is the amount of ME required for movemergat) and normal functions. The second
part of the energy equation is the amount of MRuiregl for growth MEg). Researchers use
both MEm and MEg to calculate nutrient requiremdotsanimals. For young calves fed only
milk, the MEm requirement (in megajoules per dayidrd) are calculated as a proportion of
“metabolic body weight” and is calculated as (0.BW® ') x 4.184. So, for a 50 kg calf, the
MEm requirement is (0.1 x 867 x 4.184 = 7.87 MJ/day.

The calculation of MEg — the amount of ME the ca&ds for growth — depends both on the size
of the calf and the average daily gain. The eguatsed by the NRC is [0.84 x (B\A?° x

ADG'?)] x 4.184. So, for a 50 kg calf gaining 500 grawes day, the amount of MEg required

is [0.84 x (58°%°x 0.5"9)] x 4.184 = 6.13 MJ/day. Therefore, for a 50 kff,che TOTAL ME
required per day is 7.87 + 6.13 = 14.00 MJ/day.

Extra CMR feeding

When it gets cold outside, the amount of MEm thedlbneeds to maintain its body weight
increases. Calves (like all mammals) generatetbaatintain constant body temperature. And,
when it gets cold outside, the calf needs moreggnier keep warm.

So, the amount of MEm the calf needs increasesamidrer weather. The amount of extra MEm
needed depends on how old the calf is, howeveat’3 because as calves get older, the are
more likely to be eating calf starter. Starteake drives rumen development and a functional
rumen produces its own heat, which helps keepdhlevarm. The Lower Critical Temperature
(LCT) is the temperature at which animals begin toirecadditional energy to maintain their
body temperature. For calves 0-3 weeks of agd,@ieis 20°C and for calves older than 3
weeks of age, it's 10°C. The LCT is the tempemtatrwhich producers should consider feeding
extra energy.
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The NRC calculated the amount of additional enegjyes need in cold weather. They used the
LCT for younger (0-3 wk) and older (>3 wk) calveBhe formula the NRC used was: additional
MEm (MJ/d) = [(2.15 x BW9/0.8] x 4.184 per degree below the LCT.

So, for let’s look at an example for a 50 kg calf. Calves 0-3wk
In Table 1, when it’'s 20°C outside (68°F), the ce | Temp | Temp | Extra Total
doesn’t need any additional MEm. However, as ¢ F68 MEm _MEm__MEm
gets colder, the amount of MEm the calf require ig 59 2‘82 ;'g; ;'Sg
to maintain its body weight increases — 10 50 a0 787 g
dramatically. _By the time it's 0°C (32°F), thefcal 5 a1 317 787  11.04
needs an additional 4.23 MJ of ME per day. 0 32 423 787 12.10
That's an increase of over 50% of the MEm! 5 23 529 7.87 13.16
-10 14 6.34  7.87 1421
Let's look at the practical effects of this to the -15 5 7.40 7.87 1527
calf. Let’s say that it's -20°C outside and weda -20 -4 8.46 7.87  16.33
a 50 kg calf that requires 7.87 MJ of MEm per 25| 13 951  7.87 17.38
day. Let’s also assume that the calf is eating 6( ___-30| -22 10.57  7.87 18.44

grams (0.6 kg) per day of a commercial CMR th Tablg 1. Estimated addit_ional MEm (MJ/d)
contains 19.9 MJ of ME per kg. required for a 50 kg that is 0- 3 weeks of age.

The MEm for this calf if 7.87 (normal MEm) + 8.4&ljle 1, -20°C) = 16.33 MJ/day for
maintenance. The calf is consuming 0.6 kg x 19J¢&NI= 11.94 MJ/day of TOTAL ME.

The calf NEEDS 16.33 MJ of ME and is EATING 11.94 bf ME. This calf is not getting
enough energy and will lose body weight in ordelndee enough energy to stay warm. And, as
we all know, calves don’t have a lot of extra eye@spare. If this goes on for very long, the
calf will lose excess body weight and will stareedieath. Veterinarians in cold climates often
refer to this as “calorie deficit syndrome”.

Table 2 contains similar calculations for

calves older than 3 weeks of age. As you ce Calves >3 wk
see, older calves (assuming they have begu [ Temp | Temp | Extra Total
to eat calf starter) begin to require additional | °c oF MEm MEm MEm
ME only when the temperature gets below 20 68 0.00 7.87  7.87
10°C. 15 59 0.00 7.87  7.87
10 50 0.00 7.87  7.87
All of these calculations are all well and goot 5 41 106 787 893
but what's the practical implication? I've put o 32 211 787 9.98
together Table 3, which shows the amount @ S| 23 317 7.87 1104
additional milk replacer solidthat calves 12 1: g'gg ;‘g; igig
need to maintain their body weight at various 20 a4 6:34 7:87 14:21
temperatures. | assumed that a “standard” 5| -13 240 787 1597
CMR contains 19.9 MJ/kg of ME — the 30| 22 8.46 787  16.33

product that you use in your operation may t Taple 2. Estimated additional MEm (MJ/d)
different. Look for a future Calf Note to shov required for a 50 kg that is >3 weeks of age.

you how to calculate the amount of ME in
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your CMR.

Table 3 lists the amount of additional CMR requir:
for a 50 kg calf that is either 0-3 weeks of age®r
weeks of age and consuming a standard CMR
containing 19.9 MJ/kg of ME.

So, when it's 0°C outside, you'll need to feed ygul
calves weighing 50 kg an additional 213 grams p
day. If you normally feed 454 grams/day under
thermoneutral conditions, you’ll need to feed a
TOTAL of 454 + 213 = 667 grams per day of CMF
for them to continue to grow at the same rate as
when it’'s warm outside.

g/d of additional
CMR
Temp | Temp
C F 0-3wk >3 wk

20 68 0 0
15 59 53 0
10 50 106 0
5 41 159 53

0 32 213 106

-5 23 266 159
-10 14 319 212
-15 5 372 265
-20 -4 425 319
-25 -13 478 372
-30 -22 531 425

Note that there are several variables involvedhi® t Table 3. Estimated additional calf milk

calculation — body weight of the calves, outside

replacer required for a 50 kg calf consuming

temperature, age and quality of the CMR. To ma CMR containing 19.9 MJ/kg of ME.

it a little easier to do these calculations, theran

Excel spreadsheéhttp://www.calfnotes.com/downloads/AddedCMR)xdwailable at the Calf

Notes.com website. Feel free to download it aag plith the assumptions to look at the
amounts of added CMR required in cold weathers dti interesting and educational tool that
should allow you to understand how much extra gneadyes require in cold weather.
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