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Tables based on mathematical modals illustrate how feed intake, rate
of gain., and feed efficiency change during the feeding period and in
respanse to different wind-chill temperatures. The tables were used to
calculate costs of gain.

Introduction

Daily gain and feed efficiency are generally calculated for feedlot
cattle at the end of the feeding period but they do not show the gradual
deteriaration in performance during the feeding period. We used mathematical
models to compute tables of gain, intake, and feed efficiency on a set of
Herefard steers after each 50 pounds gained during the feeding period. Using
the tables, a feeder can estimate the cost of each additional unit of gain
and when to sell cattle for most profit or least loss.

Experimental Procedure

Twenty Hereford steers averaging 749 Tbs. were individually fed the
rations listed in Table 14.1. After a 7-day adjustment period, weekly feed
consumption, weight., and weather data were collected and used to derive
mathematical models of the steers' performance. The mathematical models were
translated to tahles of intake {Table 14.2), gain (Table 14.3), and feed
efficiency (Table 14.4) at constant wind-chill temperatures of 419F and 50F,

Results

The cost of each additional pound of gain includes feed costs, yardage
costs and interest. Thus, if an animal were fed a long time on a low-cost
ration, total cest per pound of gain might be higher, because of yardage and
interest costs, than if the animal gained faster on a more expensive ration.

The cost of gain table (Table 14.5) assumes that corn silage costs 325
per ton at 40% dry matter; corn, $2.40 per bu. (90% dry matter), and soy-
bean meal supplement , $200 per ton {90% dry matter), or, respectively, 3.13¢,
4,76¢, and 11.1¢ per pound on a dry matter basis. Ration 8 (Table 14.1)

composed of 20.05% corn silage, 67.75% cracked corn, and 12.20% supplement
would cost 5.21¢/1b. of dry matter.
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Interest an & 700-1b. steer purchased for 70¢/1b. with money borrowed
at 10.0% would be 13.42¢ per day, so a yardage cost of 6¢ per head per day
would make fixed costs total 19.42¢ a day. Table 14.5 illustrates that as
feed efficiency deteriorates with increased stear weight, cost for esach
additional unit of gain increases. Thus, cost of gain is economical early
in the fegd1ng period but increases dramatically at heavier weights. A 900-1b.
steer {41°F) on ration 8 is predicted to gain 3.12 1bs. a day, so fixed costs
are 6.22¢ per 1b. of gain. Feed costs are 29.64¢ per 1b. Sf gain, and total
cost is 35.86¢ per 1b. of gain. But an 1100-1b. steer (41°F) on ration & is
predicted to gain 2.39 1bs. per day, so fixed costs are 8.13¢ and feed costs,
41.90¢, so total cost is 50.03¢ per 1b. of gain.

A steer's performance declines under heat or cold stress because either
kind of stress increases requirements faor maintenance. & decrease in temper-
ature increases fintake and generally decreases gain for less efficient and
more costly gain. The tagles compare steer performance and cost of gain at
wind-chills of 41°F and 5°F and should help feeders project increased feeding
costs and decreased gain during periods of extreme cold. High costs of gain
due to cold temperatures usually will not continue for long periods. Gain
and feed efficiency tables can be constructed for other combinations of corn
and corn silage and wind-chills.

The model was developed with Hereford steers, fed neither DES nor
Rumensin. Future trials will let us construct madsls describing performance
af heifers and larger-framed cattle and inc]ude adjustments for feed additives.

Table 14.1. Ration fed stears tog develop a mathematical model of feedlot

performance.

s, dry matter basis NEm NE[:_+2

Ration Corn Cracked 1 Mcal/100 1b.

no. silage corn Supplement dry matter
1 89,95 0.00 10.05 71.8 45.8
2 80.01 9.64 10.35 74.9 45.0
3 70.07 19.30 10.63 78.1 50.1
4 60.13 28.94 10.93 B1.3 5.3
5 50.13 38.64 T a2 24 .4 4.5
& 40.10 48.34 11.55 a7.6 h6.6
7 30.08 5B8.05 11.87 90 .8 58.8
8 20.05 67.75 12.20 93.9 61.0
9 10.13 77.47 12..50 07.1 bR
10 Q.00 87.16 12.84 100.3 65.3

lgupplement composition was varied to assure adequate protein. Ingredients
included soybean meal, ground limestone, dicalcium phosphate, salt, trace
minerals, and vitamins.

2HEm = net energy for maintenance; NEp = net energy for production; Mcal =

megacalories.
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Takle 1&8.2. Daily dry matter intake {1bs} computed from a steer perfommance model.

Wind-chill Steer Raticn
tglul:l. Wt. . —_— e =
F 1hbs.; 1 Z kS 4 B f ! g 9 10
41 F00 18.76 16,24 17.73 17.21 16,70 18. 48 15,06 15.15 14.63 14.59
5 21.01 20.4% 19.493 19.46 13,95 18.43 17.92 17.40 16,85 1&6. 64
i1 5l 10,55 19.0% 18.452 18,00 17.43 16,497 16. 458 15,94 15.43 15.38
5 £1.80 21.29 20.77 #0.25 19,74 15.22 13.71 16.19 17.EB 17.63
4l B0 20,24 18.72 13,21 18.6% 15.18 17 .65 17.15 16.83 16.12 16.07
5 22,459 .97 21.46 20,94 #0.43 13:5L 1%.40 15,358 1&.37 18.32
41 30 20 B3 20.32 12,80 19.2% 8.7 18 26 17.74 1723 6,71 16,67
5 23,04 22.a7 EE .05 21.54 21.02 20.51 19.9% 19.48 15.494 18,92
a1 =H] ih.35 20.849 Z0.32 12.E1 19249 L6.78 13,28 17.75 17.23 17.18
5 £3. 0 23.00 22,57 P 1 21.54 FLa03 20051 000 19.48 19,44
41 951 27,8 Z1.29 20,97 20.26 19,74 19.23 18,71 16,290 17.68 17.63
& 24,05 £3.54 73.02 22.51 2L.99 21,48 20.96 20.45 15.93 19.E8
11 1000 2219 21,68 Zl.16 20,65 20,13 18 62 19.10 18,59 18,067 18.03
5 24 44 23,93 7341 £Z.80 7238 £1.87 £1.35 20.84 20.32 20._28
il 1050 EZ2.33 A 21.50 £l .99 20.47 10,496 1544 15.93 18,41 1§.36
L 24.78 .27 23175 £3.24 2T 2221 21.68 £1-18 20,66 20,62
41 1100 2253 i i | #1.80 21.28 rid (e 20,28 19,73 19.22 18.70 18.66
) 25.08 24 .58 4.05 23:53 £3.02 22.50 2L:599 21.47 20,96 20,81
1] 1150 23.08 b ) s ] 21.54 Fag R 1.7 20.51 19.99 19,47 15.96 1&,91
5 e£h.31 24 B2 24.30 73,749 23.27 fE.Th 22.24 21.73 £1.21 21.71
11 1200 23.30 F2.7a 22,27 f1.76 21.%4 en.73 20,21 1%.70 19,18 19.14
L 2595 2504 2458 4.0 23.49 22,94 22.0% 21.95 21.43 21.39

Table 14.3. Average daily gain {1bs.) computed from steer perfarmance medel.

Wind-chill Stear Ration
tgml:'- Wt 4 R — = - - —
F 1bs. 1 i i i 5 E 7 a8 4 i}
41 F0a .08 3.04 3_t4 .18 .24 3.25 .34 3.38 .43 .44
5 2. 15 2.20 2.2h 2.30 £.35 2.40 ol 2.40 754 2.5
4} 50 3.06 3.4 .15 3.EZ0 324 3.29 .M 3.38 3.43 3.43
a 2.22 POET 2.31 ¢.36 2.40 Z.45 250 g0t 2.58 £.549
41 Bon 3.03 .07 B e 3.16 iL20 J.28 1,28 o .37 1.38
3 &gl 2.29 7.33 2,37 E.41 246 .50 2.54 £.649 2.58
41 830 .96 o] 3.04 .08 3,12 116 3,20 1.24 3.28 .29
] F.22 2.26 2.30 734 2,38 P ¥ 2.4k 2.50 2.54 Z.56
] 00 186 £.80 283 2297 .01 3.04 1.08 3.12 316 .16
5 ) .21 2.6 2.24 2238 2,36 2.0 2.43 2.47 .47
&1 a950 2.3 2.76 2. B0 B3 £.86 2.80 .93 2.97 3.00 l.ol
5 £.09 2.13 2,16 20 Ei23 2.E6 2230 2,33 2.37 7.7
41 100 267 2.ED 2.64 2.67 2.70 2,73 200 2.4 2,82 £.83
& 1.49% 202 2.05 .03 21 2.15 Z:18 2.21 2.2 2.24
il 1050 2,480 .43 2,45 748 7,61 2.54 2.67 2.80 2.63 2.63
3 1.87 1.4 1.92 1.495% 1.94 2.01 £.04 2,07 b (] 2.10
41 1100 E.21 2.2% £ .26 2 .28 2,31 2.4 2.36 £.39 2.42 .42
& 1-73 1.78 1.78 160 1.83 1.86 1.46 1.91 1.03 1.94
1] 1150 2.00 £.03 2.08 2.7 2.10 212 2.1 2.17 719 2.19
& 1.E57 1.60 1.62 1.64 L.G7 160 L7l 1.74 1.76 1.76
4l 1204 1.79 1.81 1.83 1.5 1,87 1.89 1.91 1.83 1.45 1.95
5 1.4 1.43 1.45 1.47 1.49 1.51 1.53 1.55 1.57 1.57
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Tavle 14.4. Feed efficiency (units of dry matter per unit of body weight gaind computad from & steer nerfarmance

el .

Wind=chill Stesr Eatign
Lgmpe . Wl , s ——
F ibs. 1 2 3 4 5 [ b a8 9 10
41 1o 5.15 5 4a LA 5.39 5.16 4,52 q.70 4,48 1. 26 4,75
5 g.71a 9,11 B .88 8.47 E.O7 7.AE 133 [ E.6E &_Ed
41 750 5.13 E.12 6.R7 .63 5.3% E.16 4,93 4.7z 4.50 4,48
3 3.41 7,39 H.BE .54 .21 785 7.ED 716 G.83 B8]
F1 oo 657 [ G615 5.91 5.67 5,44 S | .99 4.7a a1, 76
5 10,43 461 9.21 B.83 3.94 E.10 V.78 .43 710 7.08
41 850 1035 6.7 6.01 5.2B 6.0 GLIT &AL RS 5.74 .07
-] 10,36 g.97 o.57 5.1% E._a7 8,45 .11 7.7E r.as 742
a1 B0 747 7.0 £.93 5.7 E.42 46,17 £.43 h.ES 5.4A URCE |
& a.g? 10.45 10.45 9,66 9.28 8,92 5. 56 fA_Fr ¥.4a9 T.EE
41 G50 a0 T.71 .43 706 E.#9 L E.38 613 .89 HOB?
5 11.58 11,07 10,65 10.25 % .86 3.43 5.1z .76 B.42 da.348
41 L0 .83 B.33 A.03 ¥4 F.d8 7.13 5,92 .65 .40 B, 37
5 12,23 1i.85 11.41 10949 I% .58 1n.19 5.BO 9.43 5.07 9.0
41 1050 .40 .07 g.'a E.25 8.15 7.485 7.05 Frd | 7.0 E. OR
5 13.29 12.81 12.35 11.40 11.47 1i.0% 10.64 0,24 9.Bb GLHE
41 110Kn 12,34 .59 .65 .31 8.5 H.B7 B.35 B.0q v.74 -
5 14.53 15,02 13.52 13,04 1257 12.18 11.458 11.25 10 43 E3. B0
41 1154 11.53 11.14 10. 76 10,38 1D0.03 9.68 .33 8.5 T 3.E3
5 1610 15, 5% 15,400 1448 13 .97 13.47 12,96 12.51 1¢ .08 12.02
a1 1200 13,04 12.41 1219 11.77 11.37 10.47 13.58 10,20 9,83 Q.80
5 18.14 17.58 i6.5%1 16,33 15.76 15,20 14,68 19.14 13.E3 13,58
Table 142.5. Cest of gdin] and carputed from steer performance modsd .
Wind-chiil SEERr Fation
ESHP. Wk - =T
F 1bs., i 2 3 4 5 [} T B a 10
L3 00 .62 3I.56 .43 .25 30.03 F3.76 29.45 £9.09 2d. 63 25,35
5 47,41 a7, 46.74 A5, 3T 45,51 45 .39 44 _ER 4,20 4354 44,58
a1 75D 31.47 31.47 31.40 31,28 11.11 30,90 0. 64 2033 2a_ca A0, 69
5 a3 35 47 .21 46,93 b BS 46,35 45,95 45, 49 a4, 95 44,42 A5 .40
a1 B0 2,68 32.713 2. 2 .64 3252 32,35 12,13 31.B6 31.55 32031
5 qa.12 4807 47 .94 L | 47.43 47,17 46, R0 q5. 36 45 .83 47.01
a1 EEOD 3454 . [ B ) .36 3.3 3475 .12 IEom 31.70 33,42 34.24
i q43.58 49.462 45 .36 49,44 49.25 a5, 00 48,69 q8., 32 47 87 45,08
a1 530 36.240 36,34 36,40 36,41 36.36 0,26 6,11 5.66 1564 36,58
5 1.1 51.82 51.82 51.76 51,603 5144 5118 5J.E5 S0.46 51:73
41 550 38,59 3B.78 35,88 18,52 36,11 14.:R4 ae.71 38,52 3E.28 IB.F3
5 54 .51 54,71 4,77 b4 .77 £, R4 R 54 g .3z £.03 53.467 Eh.03
41 LSao 43.61 4l.74 a1.566 a4] .55 41,98 11.53 41,87 41.65 q4L.42 a2 g
5 55.15 SR 3B 58,50 hE.44 58 .51 5a .40 EE. 22 aj. 55 BY .62 04,04
4] 1050 45,049 45 37 45 BE A5 BB 45.71 45 .09 A5 .60 4544 4k, 2F 46, =58
5 &Z. 70 B63.00 B3.17 63.27 B3.2T a3.24 £2.05% 42,81 B2.42 a4 08
L ¥ 1100 49.51 a3 .5 50,07 50,22 529 a0, 30 .23 50.03 45 87 o b b
5 Ga.42 64 B 69.03 52,18 ET,23 g2.19 3. 05 65,84 B354 ¥0, 20
41 1150 55,07 55 .46 65,73 G642 b6 .03 SE, 06 55.01 55.87 LR 1 SF.407
5 75,78 ThL LT JB.47 78 .66 76,74 FE. 75 TA_ER TE.44 L ] TE.11
q1 13040 62,20 42,64 6Z.499 £3.23 53.38 £3 .44 63,97 63,26 63,05 B4 66
5 B5_38 as.70 8E.07 BG.31 a6 .47 B85 .51 HE.41 BE.23 A5, %3 Eii. 15

Leawn Ei1aEE at 525 per ton, 0% dry matter; corn, £2.40 per bu., 90X dry matter, supplement $200 ser ton, 90% dry
t

matter.
Flxed cos

S5uFe B¢ per day yardage, and a 700-tk. steer purchased at §70/cwt ak 10.0% dntzrest, for B9.42¢ par day



