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AE Methodology & Tools

e Why is this important?

e How was it developed?

e What does it do?

e What is an Adult Equivalent?
e How do you use it?
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Why is this important?
The term ‘AE’ is;
— Widely used
— Not consistently defined or applied.
 There is no clarity on the relative AE rating of

animal classes or the treatment of weight gains,
pregnancy or lactation.

e There is a need to have an accurate and
defendable methodology for calculating grazing
loads, stocking rates and detailed financial

] analysis.
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Why is this important?

Common usage of breeders or number of head
describing carrying capacity or value are problematic;

1. “It will run 2,000 breeders”

3,450 AE if selling weaners, 5,660 AE if selling bullocks
2. “lt will carry 1,000 head”
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“It will carry 1,000 head”
Hereford Bullocks, growing from 425kg-575kg over 12 months.

1.52 AE/hd = 1,520 AE

crowimngsteer ~ BOS taurus Table
Liveweight gain (kg/hd/day)

0.0 0.2 0.4 0.6 0.8 1.0 1.2
150 0.43 0.53 0.64 0.75 0.87 0.99 1.11
200 0.52 0.64 0.77 0.90 1.03 1.17 1.31
250 0.62 0.77 091 1.06 1.21 1.37 1.53
300 0.72 0.89 1.05 1.22 1.39 1.56 1.74
as0 0.82 1.00 1.18 1.37 1.55 1.74 1.93
400 0.91 1.11 1.30 1.50 1.70 1.90 2.10
450 1.00 1.21 1.41 1.62 1.83 2.04 225
S00 1.09 1.30 1.52 1.73 195 2.16 238
550 1.18 1.40 1.62 1 .84 2.05 227 2.49
600 1.27 1.49 1.71 1.93 2.15 238 2.60
650 1.36 1.58 1.80 202 224 246 2.69
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“It will carry 1,000 head”
Brahman Weaner Steers, growing from 175kg-325kg over 12mths.

0.82 AE/hd = 820 AE

Growing steer Bos indicus Table

0.0 0.2 0.4 0.6 0.8 1.0 1.2
150 0.38 0.48 0.58 0.68 0.79 0.91 1.03
200 0.46 0.58 0.69 0.81 0.54 1.07 1.20
250 0.55 0.68 (.82 0.96 1.10 1.25 1.40
300 0.64 0.79 0.95 1.10 1.26 1.43 1.59
350 0.73 0.50 1.07 1.24 1.42 1.60 1.78
400 0.81 1.00 1.18 1.37 1.56 1.76 1.95
450 0.89 1.09 1.29 1.49 1.69 1.8% 2.10
00 0.97 1.18 1.39 1.60 1.81 2.02 2.23
550 1.06 1.27 1.48 1.70 1.91 213 235
600 1.14 1.36 1.57 1.79 201 223 245
650 1.22 1.44 1.66 1.88 2.10 233 2.55
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How was it developed?

* |nitial concept developed privately using MAFF
tables

e Discussed concept with MLA

 MLA supported development of concept, basing
it on the Australian Feeding Standards.

(Nutrient Requirements of Domesticated Ruminants,
CSIRO 2007)
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How was it developed?

An AE is a unit of animal, quantified in terms of
energy demand and based on animal specific
variables.

It is not based on animal-pasture variables or
other animal-environment interactions.

Scarnecchia
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APPROACH

Minimum number of animal specific

variables for maximum accuracy.

Applied to

Nutrient Requirements of Domesticated
Ruminants (Feeding Standards)

Energy demand of animals relative to
the Animal Equivalent standard
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How was it developed?

Variables that determine energy requirements.
— Age
— Breed
— Sex
— Weight
— Weight gain
— Pregnancy status
— Lactation status
— Weaning age & weight
— Activity?
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How was it developed?
Issues with environmental interactions

e Diet Quality
Environmental interaction, but affects ME requirement.

Relatively narrow range of diet quality across Northern Australia and
fixing it has no material affect on absolute or relative AE ratings.

Fixed at 7.75 MJ ME/ Kg DM for all calculations
e Distance Walked

Affects energy required for activity

Cattle walk a similar distance each day, irrespective of paddock size,
grazing radius and number of waters

Fixed at 7.0km /day for all calculations




Diet Quality
2,000 NIRS samples from Cashcow project and Beef CRC/QDAFF

Q1 7.24
Median 7.75
Q3 8.15

15%

10%

Proportion of results
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Diet quality (MJ ME/kg DM)
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Distance Walked Each Day (Km)
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What is an Adult Equivalent?

A 2.25 y/o 450kg Bos taurus steer at maintenance,
walking 7km a day & grazing on a 7.75MJ diet.
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QUESTIONS?
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What is an Adult Equivalent?
Energy Requirements of the Adult Equivalent
|| S Eqn 1.19 54.7 MJ ME/day

I Egn 122 17.9 MJ ME/day
MEyun n/a
[ n/a

M /2

Total . 726MIME/day
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How do you use it?
e Calculate grazing load of herd

— In total (hnumber of AE)
— By class (% breeders, heifers, steers, bullocks, bulls etc.)
— By energy usage (maintenance, growth, pregnancy, lactation)

e Calculate monthly requirements by class

— Feed budgeting
— Matching energy requirements to feed availability

e Decide on stocking

= — Decide on class (1,000AE =650 bullocks or 1,220 weaner
msteers)
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Outputs
e Whole Herd Tool

* Individual Class Tool
e AE Tables
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ADULT EQUIVALENT (AE) TABLES: BOS TAURUS

AE Patings represent energy requirements relative to the AE standard, which is a 450kg Bos fanrus steer at maintenance

Growing steer Annualised breeder
i 0.2 0.4 0.& 0B L0 1.2 B % G500 Ty T5% B0%4 BS54 LI

150 043 0.53 0.54 073 0.ET o8 1.L1
2040 0.5z 0.54 017 090 1.03 1.17 1.31
250 0.62 017 0.9t 1.06 121 1.37 1.%3
300 0.1 0.3 1.0% 1.22 1.3% 1.56 1.74
350 0.8k 1.00 L.18 1.37 1.55 1.74 1.93
400 0.91 1.11 1.30 1.50 1.7 1.940 210
450 1.00 1.21 1.41 1.62 1.83 2.04 .25
S 1.0% .30 1.52 1.73 1.95 216 238
550 1.1% L.20 .2z 1.54 205 227 249
I 1.Z7 .29 .71 1.93 215 2.38 2.60
izl L.36 L.58 L.50 2.02 2.24 2446 263

350 1.18 121 1.24 127 1.31 1.34 1.37
37s 1.1 126 120 1.32 1.36 133 142
404 127 1.3 1.4 1.37 1440 1.44 1.47
415 112 1.1% 1.1B 1.42 1.45 1.48 1.52
450 1.37 144 1.43 1.47 1.50 1.53 1.37
475 141 1.45 148 1.51 1.55% 1.38 1.61
00 1.44 1.4% 1.53 1.54 1.5% 1.43 1.44
535 1.51 1.34 1.58 1.61 164 1.68 1.7]
S50 1.3 1.3% 162 1.66 1.6% 1.72 1.7
575 1.6 1.64 167 1.4 1.74 177 1.80
&0 1.63 1.6% 1.72 1.75 1.78 1.82 1.85

Livewsight [kg]
Livewsight (kg)

Pregnawt female Lactating female
1] 45 a0 135 180 215 270 1] 30 Gl a0 120 1=0 180

iz0 0.77 078 079 051 026 099 1.30
i7s 0&x 0Ez 0.E3 Lk .51 1.03 1.3
400 0&7 0.&7 .58 0520 .55 1.08 1.3%
425 0.3z 0.3z 0.33 095 1.0 1.13 1.44
430 0.5 0.97 0.98 1.00 1.05 1.L8 La%
473 L0l L.o2 L.o2 1.0 1.1 1.2 1.53
S0y L.0G L.O6 L.O7 1.og 1.15 1.x7 1.%8
525 1.11 111 1.12 1.14 1.1% 132 1.63
550 1.16 .16 L.17 1.1%9 1.24 1.37 1.68
575 120 1.21 1.22 1.24 1.3 1.42 1.73
i 1.25 1.25 1.26 1.2% 1.3 146 1.7

izp 1.30 152 1.82 1.63 142 1.13 (.80
aTs 1.3 1.6 156 1.7 1.47 1.18 0.84
404 1.3% 2.01 151 1.74 1.51 25 .83
435 1.44 2.06 1.5 1.7% 1.56 128 054
4510 Lag ERA 201 1.4 161 132 053
473 1.53 216 2.05 1.5% 1.66 1.37 1.03
=01 1.58 2.2} 210 1.3 1.71 1.42 1.08
525 1.63 1325 215 198 1.75 1.47 1.13
S50 1.68 2.30 1 H) 203 1.80 1.52 1.18
578 1.73 235 215 208 1.85 1.36 123
G600 1.77 2Hp 1.2% 2.13 1.5 1.41 127
plus Calf .00 0.1 2 03 0.5 0T 1.0

Liveweight (kg)
Livewelght (kg)




ADULTL EQUIVALENT (AE) TABLES: BOS INDICUS

AFE Ratings represent encerzy requirements velative to the AE standarvd, which is a 450kg Bos tanrns steer af maintenancs

Growing steer Annualised breeder

Liveweizht gein (ke'hd d=y) W eatdhng rate
0.0 02 0.4 0.6 0.8 L0 2 Gotg 45 TO%e  TS%e BD0% 8504 RO
038 043 0.58 068 0.8 0.1 1.03 350 1.0 1.08 1.12 113 1.1E 122 113
045 058 .50 &1 0ol 1.07 120 & 110 1.14 117 1.20 113 126 1149
035 058 082 15 1.0 115 1.40 400 1.15 1.18 121 1.24 1.7 1.30 1.33
0.64 o.re 0.95 1.10 126 1.43 1.5 425 19 1.22 123 1.28 1.31 .34 1.38
073 090 1.a7 124 [ 42 160 1.78 450 123 1.26 150 .33 1.36 L35 142
0.3l 1.00 113 137 L5 L7& .93 475 128 1.3l 134 L37 140 L.43 146
0.3 10 1.z0 143 LG 139 210 00 131 1.35 138 L41 144 43 1131
g7 118 139 160 1EL 202 123 EX% 136 14D 143 L4 149 152 133
1.0 127 1.43 1.1 181 215 135 S50 141 1.44 147 1.50 1.53 1.54 158
114 134 157 1. 201 213 245 575 145 1.4B 151 1.55 1.58 1.461 144
112 144 1.56 1.88 210 233 255 G0 1.50 1.53 1.56 1.z0 1.2 1.43 158

Livewnighl (kg
Liveweighi (kg

Fregmant female Lactaring female
o 45 &0 138 130 115 IT0 1] an &0 ] 120 150 150
0.6 0469 070 2 03T 0.0 121 &0 121 1.73 1465 L4 el L0 071
0.73 0.4 0.74 T 0.E2 004 125 ars 125 17 1.69 1.53 132 1.0 075
0.78 073 0.78 0.21 0BG 0.3 130 A0 130 1.23 173 57 1.34 1.10 078

0.2 0.E1 (.83 085 LR 103 134
.85 087 Q.87 R a5 1.07 1.38
0ol 041 0.2 g oo 1.12 1.43
053 03 0.6 008 .03 1.16 147
n5g 1.00 100 105 .08 111 1.31
1.04 104 1.03 107 12 1.15 156
1.0B 108 L.ow i.11 LT 129 160
Li2 1.13 114 I.16 L.21 1.34 L.43

425 134 1.58 178 152 1.40 1.14 0.34
450 138 1.42 182 1.566 1.45 1.1% 088
475 1.43 1.95 1.86 1.7 1.44 123 &2
00 147 2.01 191 .75 1.33 .27 057
525 1.31 213 1.9 .72 1.38 [ 1.0
50 1.56 2.10 1.9 .23 1.62 |36 1.04
ET5 160 214 Py LEE 167 141 1.10

G0 1.63 218 108 192 171 L4J L4
et alf i Fisil -1 ] ns mT no

Liweweighl (kg

Livwei ght (kg




Crowing stear
Livesmeight zain (kg'hd day)

041 0.5 0450 071 0.82 0.93 Los
40 {61 0.71 034 047 1.10 123
050 0712 0 86 1.00 1.14 1.28 143
E‘h [1E 18 0.E3 09 1.15 1.31 147 1.63
= 077 094 111 1.29 147 1.654 132
-E LR 1.05 123 142 161 150 2.1
;3_ 093 1.14 134 154 1.75 1.93 215
e 1.03 124 143 166 187 208 229
1.12 1.33 1.35 1.7 108 218 241
120 142 1484 136 108 230 2352
128 151 1.73 195 117 238 262

Pregnant femnle
1] 48 0 135 180 -l 270
3&0) 073 0.73 .74 0.78 0.82 0.24 125
TS 078 {78 0.7% 031 034 .00 1.50
400 (.82 083 (.83 0.36 ool 1.05 154
;Ef 425 (.87 .87 .88 0.0 095 1.0% 1.59
'E: 430 L 0452 043 (.95 100 1.13 143
= 475 (9% 006 047 099 104 117 148
E 00 L0 1.01 102 1.4 102 1.22 153
=l 528 103 1.05 1.06 1.08 .14 1.26 157
220 (WL 1.0 .11 1.13 .18 1.31 1.462
ET8 1.14 1.13 1.13 L.1B 123 1.33 1.6
L1 L1% 119 120 122 127 L0 |

ADULT EQUIVALENT (AE) TABLES: CROSSBREED

AFE Ratings represent energy requirements relative o the AE standard, which is a 450kg Bos taurms steer af mointenance

Annualized breeder
a0%g  &5%%  TOG TSL4 RO BSO4 RO
50 .11 113 1.18 1.21 114 127 1.30
avs 1.16 114 i1z 1.25 114 131 1.35
400 12 124 113 130 1.93 136 1.40
E 425 135 128 1.51 133 1.58 141 144
E 450 130 133 1.36 [ 142 145 1.43
E’ 475 154 137 1.41 44 147 1.50 1.53
-:-3: E0d 159 142 145 L48 131 1.33 1.58
| E25 143 1 46 1.30 1.533 Li6 158 162
E50 148 151 1.54 1.57 Lé1 1454 147
B75 1.53 156 1.59 142 L5 1458 1.72
00 157 1.50 L.63 1.47 1.70 1.73 1.75
Lactatimg female
1] A0 L] 20 120 150 130
As0 125 152 J2 L56 L34 1407 0.73
ars 130 187 LT 160 1.38 1.11 030
400 154 102 1.2 1.45 1.43 1.14 0.4
;-:]! 425 139 1.0 1.34 1.46% 148 p J| 0.2
| as0 143 201 .50 1.74 1.52 125 0.93
'I,;,]-’ 475 148 2105 185 178 1.57 130 (.98
:E E0i 153 110 153 183 1.61 134 1.0z
=] =25 157 214 204 L.Bg 156 139 L7
E&D 162 N L 2 192 1.7 143 1.1z
75 1.65 224 213 197 L.75 148 115
GO0 | 228 218 2m L.3D 1.33 21
plus Calf .04 (.05 014 031 043 0450 0.2




ADULT EQUIVALENT (AE) TABLES: EUROPEAN

AF Batings represent energy requirements relative to the AE standard, which ix a 450kg Box taurus steer 2t mainienance

En:rri:lE Sleer Annualised breeder
Liveweight gain (kg/hd day)
0.0 0.2 0.4 0.6 0.8 L 1.2 8%  65%  T0% 750 B0%  §5%% 90U
043 052 0S50 069 07F 089 090 114 118 121 1.24 T 130 .33
052 062 07l 081 092 103 L4 119 122 125 128 132 135 138
062 073 0BE 005 107 118 130 12 127 L3 133 136 130 142
] 072 08 086 100 12 134 148 ] 120 152 135 132 141 144 147
J:& 0B 085 108 122 13 150 145 “:a: 134 137 140 143 146 149 132
= 0.91 105 130 135 150 145 1R = 132 141 144 148 151 154 157
E 1.00 1.15 1.32 1.48 1.64 1.80 1.96 E 143 145 140 1.52 1.5 158 142
A 100 126 142 150 1% 183 111 - 148 151 154 157  1&0 16 18
1.18 1.35% 1.53 1.70 1.5 2.5 124 153 1.56 |55 1.62 .45 1.68 1.71

L27 143 163 1.81 1.9 217 136
L35 1.34 .72 1.51 .05 2.8 147

L37 1.61 164 167 1.7 173 L6
L.62 163 163 .72 .73 1.78 1.81

Pregnani female Laciating female
] 45 20 135 180 225 T i 30 &0 a0 e} 150 130

350 0T 078 0.Te i 0B n.Gs 130
7= 0.E2 .82 .83 .85 0. 103 134
4040 087 .87 088 (.20 043 1.08 158
425 oz .Gz 083 0G5 1.0 1.13 144
450 026 087 nag 1.0 103 1.18 148
475 .01 1.0z L0z 103 L1 13z 1.33
00 L.06 1.0 La7 1.0% 1.13 1.7 1.58
Fix L.11 L1l .12 1.14 L1 132 1.463
50 L.16 L6 L1 L.19 1.24 137 L.58
57X 120 111 122 1.24 120 L42 1.7
GO0 23 115 1.2 1.19 1.34 1.45 1.77

1.30 1.34 1.74 1.37 134 1L.0= L
134 1.89 1.78 L2 1.4 114 0B
1.30 104 183 1.67 1.45 1.14 LR
1.44 148 1.58 1.2 1.50 1.34 [0
1.4 2103 1.3 L.7& 1.55 1.18 nag
L.53 208 .93 1.81 L.x 1.33 105
[ 213 102 1.85 164 1.38 .08
143 218 207 1M 1.0 1.43 L.13
L.53 222 212 1.5 1.74 148 11T
L33 223 217 200 L 152 122
LI 232 1 205 1.E3 1.37 127
0.00 003 016 0.0 AT 065 L

Livewsight (kg
Liveweight (kg




ADULT EQUIVALENT (AE) TABLES: LIMOUSIN

AF RIliI:IEF represent emergy rrqu:ircm:nh: relative to the AF standard, which is a -1-5U1:B Box fawrus steer at maintenance

Growing steer Anmmnalised breeder
Liverweight gain (kg hddey)
0.0 0.2 0.4 L& 0.8 1.0 1.2 G0%a 65 %0 T T A0%a 25%0 S0
041 050 .60 0. L 093 L.03 11 1.13 118 121 1.24 1.27 L3
0.4 X1} Q.72 084 07 1.10 135 116 12 133 125 12¢ 1352 1.35
0.ig 0l 0.34 1.{ 114 128 L43 121 124 a7 130 133 1536 L40
'_:'E 048 083 000 115 131 147 143 E 115 123 131 135 138 141 144
E .17 08 111 1ae 147 1464 1582 -E 1.30 133 136 159 142 145 1.4%
; 0.6 1.05 113 141 141 130 2000 % 134 137 141 144 147 i.50 1.535
E 0.85 1.14 1.34 1.54 1.75 145 213 E 1.39 141 1.45 148 1.51 .55 1.58
B 1.03 124 145 166 187 103 2 3 143 145 150 153 156 159 1.42
1.12 1.33 1.33 1.76 1.98 112 241 1.48 1.31 1.54 1.37 1.51 1.54 157
120 L4 164 1.8& 208 230 232 133 136 e 162 .65 1.63 .72
129 L3l 1.75 193 217 139 262 1.37 1 60 1.63 1.67 1.7 1.73 L.
Fregnani female Lactating female
1] 45 &0 135 130 115 270 1] a0 40 ol 1] 150 180

As0 073 0.73 Q.74 0.7 052 004 1.23 1.13 1.21 172 1.5 1.34 .07 075
aTs 078 0g 078 .81 026 [8g 1.3 130 1.87 LA 1.60 138 111 D_B0
400 g2 .83 083 0 .86 .01 103 1.34 1.34 141 1.81 165 1.43 .16 084
425 n.87 08T (.88 0 54 0.95 1.08 1.3% 1.3% 156 1.56 1.68 148 121 {151
450 0.el 091 0.83 093 1.00 112 1.43 1.43 101 1.0 174 1.32 1.2% 093
475

026 036 057 nag 1.04 1.17 148
S00 1.0 L0 102 14 1.08 122 1.%5
518 1.05 L.03 1.04 108 1.14 125 L57
S50 110 L1 111 1.13 118 151 LA
5TS 1.14 1.13 115 118 1.23 135 L.i56
400 1.18 1.1% 1.10 121 1.27 140 1.7

1.48 im 1.95 1.78 137 1.30 nag
1.33 .10 1.0 183 L.61 134 Loz
1.57 .14 204 138 L.66 133 LaT
142 .18 200 192 L7 1.43 .12
166 24 215 1% L33 148 L.16
1.1 123 218 1 120 1.33 121
0.0 .03 016 031 0.40 045 a2

Livewnighl (kg

Liveweighl (kg




AE Methodology & Tools, B.NBP.0779

QUESTIONS?
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Demonstration

e Whole Herd Model

* Individual Class: Mature Breeder
* Individual Class: Growing Steer
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