iated with improved management will improve performance over time
and can not be separated from the genetic differences between pigs of
different tests. In addition, differences in performance of pigs of the dif-
ferent breeds do not necessarily reflect breed differences. The relatively
small number of animals in some breeds, Polands and Berkshires, for ex-
;Ilnplu, leave room lor a very large amount of sampling error in these
breeds. Also, most pigs that enter the test station are carefully selected
and differences in the ability of breeders to select pigs for testing is part
of the bias that may exist in breed comparisons of these data. Breeders
also learn from past experience and this may be reflected in the average
nmprovement over time for the traits measured.

These data do document the average performance of pigs at the test
station and do show a general improvement. Hopefully, most of the im-
provement is due to improved average genetic merit of the pigs entered
into each test, This in turn should result in improved performance of the
bireeders herd and of herds which purchase breeding stock from breeders
who are testing boars. In this way, the Oklahoma Swine ‘T'est Station ap-
pears to be making an important contribution to improving total effi-
ciency of swine production in Oklahoma,

Performance of Pigs Fed Least Cost
Computer Rations

W. G. Luce and C. V. Maxwell

Story in Brief

A trial was conducted to study the performance of pigs fed least
cosl l.'HWll)lIlE.‘i' rations as CDH][HI['E(E o a g]'ilill HOTE,’[""“‘SU}"IJEEI" meal con-
trol ration. Treatments involved were (1) a basal grain sorghum-soybean
meal ration (2) a least cost computer ration fed throughout the trial and
(%) a least cost computer ration reformulated every 29 days using current
prices of the feed ingredients available.

Pigs on treatment 1 (the gmin sorghum-soybean meal control ration)
tended to have higher daily gains, require less feed per pound of gain,
and have a higher average daily feed intake, The generally decreased per-
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formance of the pigs on the least cost computer rations (treatments 2 andl
) may have occurred because of ration ingredient combinations being
used that was not totally acceptable to the pigs. Furthermore, the results
indicate that either the assumed nutritional values of some of the [eed in-
gredients used were overestimated or the requirements of the pigs were
underestimated.

Although performance of pigs led the least cost rations was not as
high as L'xpu-::tud, the pigs on treatment 3, fed a least cost computer ration
reformulated every 29 days had a lower [eed ingredient cost per pound of
gain than the pigs on the other two treatments.

Introduction

The current high feed costs of livestock producers have resulted in
an increased interest in the use of least cost computer rations in an effort
to reduce feed costs. This method of ration formulation has gained wide
acceptance by industry and university personnel working in the area of
swine nutrition. It is often used as a tool to save time in formulating
rations and to get ideas on saving costs. When the actual ration is to be
used it is often altered by the nutritionist in an effort to make it more
acceptable to the pig.

It was deemed feasible to conduct a study measuring performance of
pigs fed least cost computer swine rations without making any alterations
in the computer output. When alterations are made, the actual ingredient
cost of the ration 15 often increasec.

Exl:mrimcntal Procedure

Sixty Hampshire, Yorkshire, and Hampshire X Yorkshire pigs were
used in this study conducted in the summer of 1973. The pigs averaging
53.6 pounds were randomly allotted within breed, sex and litter to three
experimental treatments with 10 pens (lwo pigs per pen) in each treat-
ment. All pigs were housed in indoor concrete pens equipped with self
feeders and automatic waterers. Pigs completing the experiment were
individually removed Irom test on a weekly basis when they reached 210
pounds,

The treatments were as [ollows:

Treatment 1, Pigs were fed a grain sorghum-soybean meal basal
ration with a crude protein content of 16 percent the First 29 days (period
1} and 14 percent therealter lor the duration of the experiment (period 2
through 4. See Table 1.

Treatment 2. Pips were fed a 16 percent crude protein least cost
ration for 29 days (period 1) and a 14 percent thereafter for the duration
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of the experiment (periods 2 through 43, The computer was allowed 1o
use only the ingredients for the 14 percent ration that it had selected for
the 16 percent crude protein ration,

Treatment 3. Pigs were fed a least cost computer ration with a crude
protein content of 16 percent for the first 29 days. It was the same ration
as fed to pigs on treatment 2, Therealter, a 14 percent crude protein, least
cost computer ration was formulated every 29 days (periods 2 through 4)
using current prices of feedstuffs. See Table 1.

Nutritional specifications programmed into the computer for ration
[ormulation are shown in Table 2. Vitamin and trace mineral supple-
mentation, digestible energy. calcium, phosphorus, and crude protein con-
tent were held constant in all rations. Minimum levels of lysine, threo-
nine, trytophane and methionine were above requirements suggested by
the National Research Council, 1968, However, the exact level of these
amino acids were not constant in all rations as shown in ‘Table 1. Fiber
content although not constant was similar in all rations as shown in
Table 1.

Prices used for feedstuffs during all four periods of the experiment
are shown in Table 8. The prices used were obtained from a local feed
mill in Stillwater, Oklahoma on the day the ration was formulated, The
prices were the cost of the ingredient delivered to Stillwater, Oklahoma
in railroad car lots. The computer chose during one or more periods all
the ingredients prices with the exception of dehydrated alfalfa meal and
cane molasses,

The ingredient cost of the rations computed are shown in Table 4.
The cost ligures given are for ingredients only. No estimated costs were
added for grinding, mixing, hauling, storage, etc. The experiment was
conducted during a period of rising feed prices which accounts for the
gradual increase in prices from periods 1 through 4.

Results and Discussion

Period 1

‘The results are shown in ‘Table 5. Pigs on treatment. 1 had a signifi-
cantly higher (P<.01) average daily gain and significantly higher {P<.05)
average daily feed intake than pigs on treacments 2 and 3. Little differ-
ence was noted among treatments for feed conversion. Feed ingredient
cost. per pound of gain did not differ greatly among treatments being
15.4, 15.6, and I5.1¢ Tor (reatments 1 through 8 respectively.

It is apparent from the significantly lower feed intake for the pigs
on treatments 2 and 3 that the ration fed to those pigs was less palatable
than the ration led to the pigs on treatment 1. However a perusal of the
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Table 1. Composition of Experimental Rations

Treatment 1| Treatment 2 & 3 Treatment 1 Treatment 2 Treatment 5 Treatment 5 Treatment 5

Ingredicni= (Per 1) (Per 1} (Ter 25.4) {Per 2,3.4) (Per 2) (Per 3) {Pev 4)
Yeilow corn 62.97 63.48 65.66 57.81
Grain sorghum 75.80 81.50

Barley 14.76 20.12

Wheat 71.45

Wheat mixed feed 1597 1233 17.83
Sovhean meal (449 ) 20.90 13.19 15.20 7.65 B.41
Peanut meal (305 ) 5.81 542 3.59 201 2.83
Meat and bone scrap (50%) 4.57 3.20

Dried whey product (179) 9.08 9.65

Calcium carbonate 0.80 0.85 0.80 0.83 0.41 0.64 1.10
Dicalcium phosphate 1.50 1.42 1.50 1.50 1.02
Salt 0.50 0.50 050 0.50 g.22 0.22 0.50
Vitamin-trace mineral mix* 0.50 0.50 1.50 0.50 0.50 0.50 0.50
Total, % 100.00 100.00 100.00 100.00 100,00 100,00 100.00
Calculated Content

Crude Fiber, % 3.51 3.04 3.26 391 3.54 3.14 4.09
D E, Mcal, b, 1.49 1.49 1.40 1.49 1.49 1.49 1.49
Crude protein, 7% 16.00 16.00 14.00 14.00 14.00 14.00 14.00
Calcium, T 0.70 0.70 0.69 0.70 0.70 0.70 0.70
Phosphorus, % 0.60 0.60 0.59 0.60 0.62 0.60 .60
Lysine, %o 0.83 0.70 0.64 0.55 0.55 0.35 0.55
Threonine, % 0.59 0.62 0.48 0.54 0.55 0.48 0.55
Tryptophane, % 0.20 0.20 017 G117 014 0.19 0.7
Methionine, T 0.25 0.25 0.23 0.22 0.26 0.26 0.24
Methionine & Cvstine, 5% 0.53 0.52 0.8 0.46 0.49 0.59 0.46

1 Supplied 3,000,000 IU vitamin A, 300,000 TU vitamin D, 4 gm riboflavin, 20 gm pantothenic acid, 30 gm niacin, 1,000 gm choline chloride, 15 mg vitamin
B“. 6.0 IV vitamin E, 20 gm menadione, 0.2 gm indine, ) gm iron, 20 gm manganese, 10 gm copper, 90 gm zinc, and 50 gm chlororetracycline per

ton of feed.



Table 2. Nutritional Specilications used in Least Cost Computer Rations

165 rations 1495 rations
“minimmm | maxinm  minimom maxima

Crude fiber, % o 500 Lt .00
Digestible Energy, Mcal per Ih. 1.49 1.49 1.49 1.40
Crude protein, % 16,00 16.00 14.00 14000
Calcium, % .70 072 0,70 0.72
Phosphorus, 9 (.60 0.62 (.60 0.62
Lysine, % 0.70 B, 0.55 gl
Threonine, % (.45 S0 (.40 P
Tryptophane, % 0n.13 Al 009

Methionine, 9 0.25 ks 0.20 2 h
Methionine & Cystine, % 0,40 St .40 i
Vitamin-trace mineral mix' .50 0.50 01,50 (.50

Table 3. Prices of Feedstufts Used in Computer Rations

Price pey  Priceper Price per Price per

Cwi; % Cwi., § Cwli, § Cwi, %
Ingredients Period 1 Period 2 Period 8 Peviod 4
Yellow corn 3.45 4.38 4.73 5.35
Cirain sorghum 315 .75 3.85 5.50
Barley 3.10 3.10 3.30 5.50
Wheat 4.15 5,00 .00 8.8
Wheat mixed feed 4,15 3.50 3.85 6,45
Soybean meal (449 14,00 1400 20,00 18.00
Peanut meal (50%:) 12.25 20.00 20,00 20.00
Meat and bone scraps (50%%) 15.75 20100 2300 23.00
Dricd whey product (17%) 3. 50 .60 .60 =
Dehydrated alfalfa meal (179 3.50 3,50 3.15 5,00
Canc molasses {wet) 3.43 3.50 3.50 3.75
Caleium carbonate .80 (1,80 .80 .80
Dicaleium phosphate +.50 +.50 4.50 +.50
Salt 1.25 1.25 1.25 1.25
Vitamin-trace mineral mix 16.00 1 6.(HD 16.00 16.00

! Divied whey product was not available during Feriod 4,

Table 4. Ingredient Cost of Experimental Rations

Treatments
Skt ' - Lok 3 ——
1 $5.47/cwt. $3.359/cwt. $5.30/7cwt.
2 .56 6.33 374
3 642 6.44 5.00
4 7.8 7.k2 6.6
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rations would not suggest this, "The energy and protein ingredients fed to
the pigs on treatments 2 and § during Period 1 was yellow corn, barley,
soybean meal and peanut meal compared to grain sorghum and sovbean
meal fed to pigs on treatment [, See Table 1. One would not normally sus-
pect a large difference in feed intake between the two rations. There was
a considerable difference in lysine content of the rations fed to pigs on
treatment 1 versus the rations [ed to pigs on treatments 2 and 3 (0.83 vs.
(.70 percent). However, the calculated lysine content (0,70 percent) of the
ritions fed to pigs on treatments 2 and 3 does meet the requirements set
forth by the National Research Council, 1968.

Period 2

The results are shown in Table 6. Pigs tended to gain faster on treat-
ment 1 but no significant differences were noted among treatments, No
significant differences were likewise noted in leed conversion but the pigs

Table 5. Performance of Pigs on Least Cost Computer Rations —

Period 1.
5 EFATE 3 . i Treatmen(s
i 2 3
A b, we b 352 536 T
Av. final wt., 1, 925 B5.B B7.7
Mo, of days on test 29 pat) 29
Av. daily gain, 1.# 1.36" 11 1.16°
Fred per Ib. gain, 1b. 2.82 2.92 2.83
Ay, daily fcrg intake, 1h ** 3.82* 3.22% 3287
Feoed anrrd:rnt cost per b, F{am ] 15.4 15.6 i5.1

: Mtam wulll dtﬁcmtt supcm:r]pla are slznlt’rnntlr dll‘lmnt {l“-:: )
“* Means with different superscripts are significantly different (P<=_0%)

Table 6. Performance of Pigs on Least Cost Computer Rations —

Period 2,
it 8 . Treatments i3
1 e B - 3 i

Av. initial wt., b, O B5.8 i
Av, final wt., |b. 1534 124.2 123.0
Mo. of days on tost bt 29 29
Av. daily gain, 1b. 1.41 1.32 1.22
Feed per Ib. gain, Ib. 3.58 3.50 3.23
Av. daily feed intake, 1h.* 4,99 4552 3.93°
I-eu! ingredient coat per Ih. g'un, F: 28,5 222 185

= Mmm whll {l“Tl.‘ﬂ:I'It supcmcrl.m are slznlhnnt]r different {P-==.05}
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on treatment 3 tended to require less feed per pound of gain. I'he pigs on
treatment 1 had the highest average daily feed intake (4.99 pounds) and
was significantly higher (P<.05) than the 393 pounds for the pigs on
treatment 3. Feed cost per pound of gain was 23.5, 22.2, and 18.5¢ lor the
Jpigs on treatments 1 through 3 respectively.

Although feed ingredients cost per pound of gain was appreciably
lower for the least cost rations (treatments 2 and §), the decreased feed
intake of the pigs on these rations still indicate a palatability problem.
The combination of yellow com, wheat mixed feed, peanut meal, meat
and bone scraps and dried whey product as shown in Table 1 was -
parently not an acceptable diet for the pigs on treatment 3. The complete
absence of soybean meal may have been a factor too. Again the lower
lysine content of the ration fed to the pigs on treatments 2 and 3 {055
percent) as compared to the lysine content of 0.64 percent of the ration
fed pigs on treatment 1 may be a factor also.

Period 3

The results are shown in Table 7. Pigs on treatment 1 had a signifi-
cantly higher (P<.01) average daily gain of 1.72 pounds as compared to
1.42 and 1.44 pounds for pigs on treatments 2 and 3 respectively, No
significant differences were noted in feed required per pound of gain or
average daily feed intake. However, the pigs on treatment | tended to
require less feed per pound of gain and to have a higher daily feed intake
than the pigs on the other two treatments. Feed ingredient cost per pound
of gain was 19.1, 20.7, and 18.4¢ for treatments 1 through 3 respectively.

‘The lowered feed intake of the pigs on treatments 2 and 3 may large-
ly explain the significantly lower daily gains. The grains selected by the
computer for the pigs on treatment § during period % was wheat. How-
ever, previous vesearch conducted at this station has not shown the feed-

Table 7. Performance of Pigs on Least Cost Compuier Rations —
Period 3.

1242

Aw, initial wt., b,

Av. final wt., b, 165.4 164 B
Mo, of days on test it 20
Av. daily gain, 1h.* .42 [ .44
Fecd per lb., gain, kb, ; 322 312
Av, daily feed intake, Ih. h.20 4. Gy 4.50
Feed ingredient cost per lb. gain, ¢ 19,1 20,7 184

. Means with ditferent superscripls are sipnificantly differene (=200
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ing of wheat to cause a major reduction in feed intake, However, the
complete absence of soybean meal [rom the ration may have been a factor
in the reduced feed consumption.

The reason for the decreased feed intake of the pigs on treatment 2
is not as apparent as the grain portion of the ration was 6348 percent
vellow corn and 20.12 percent barley. Likewise, the protein ingredients
used was 7.65 percent soybean meal and 524 percent peanut meal.
Period 4

The results are shown in Table 8. Pigs were removed individually
[rom test during this period when they reached 210 pounds. Therefore,
the average number of days on test is less than the 29 days shown for the
other three periods.

No significant differences were noted among treatments for daily
gain, feed conversion or daily feed intake. However, the pigs on treatment
| tended to require less feed per pound of gain. Feed ingredient cost per

pound of gain was 24.6, 26.6, and 25.4¢ for treatments 1 through 3 respec-
tively.

Total Period

Performance data as shown in Table % was computed for the total
feeding period. Average daily gains were 1.58, 1.39, and 1.43 pounds for
treatments 1 through 3 respectively. The gains for the pigs on treatment 1
were significantly higher (P<.05) than those on treatment 2, No signili-
cant differences were noted in feed required per pound of gain or average
daily feed intake but the pigs on treatment 1 tended to require less feed
per pound of gain and have a higher average daily feed intake.

The lower daily gains of the pigs on treatments 2 and 3 led the least
rost computer rations as compared to those fed on treatment 1 is largely
cxplained by the decreased feed intake. Apparently the combination of

Table 8. Performance of Pigs on Least Cost Computer Rations —
Period 4.

.'.'l'rmunr.nls.

i 3 R TR
Av. initial w., Ib. 178.0 162.2 1556
Av. final wt., Ib, 2122 2000 209.5
Av, no, of days on test 17.7 20.3 4.2
Av. daily gain, Ib, 1.93% 1.87 1.94
Feed per b, gain, lh. 3.34 3.73 3.65
Av. daily feed intake, b 59 .96 7.02
Fred ingredient cost per lb. gain, ¢ 24.6 26.6 25,4
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Table 9. Performance on Pigs of Least Cost Computer Rations —
Total Period.

"Treatmemnits

1 2 5
Pens per treatment, no. 10 in 11
Piga per pen, no. 2 2 2
Av. initial wt., Ik, 53,2 55.6 iy ok
Av. final wt., Ih. 213.4 202.0 210.2
Av. no. of days on test 102.8 107.2 109.9
Av, daily gain, Ib. 1.58" 1.39* 1.43%2
Fred per lb, gain, b, 3.15 5.54 5.20
Av, daily feed intake, b, 4.95 463 4.47
Feed ingredient cost per lb. gain, ¢ 20.4 1.5 19.8

* Means with diffevent superscripts nre significantly cifferent (=01}

ingredients selected by the computer was not totally acceptable to the
pigs. "The decreased lysine content of the rations fed the pigs on treatment
2 and 3 may have been a factor also. However, the calculated lysine con-
tent of these rations met the requirements set forth by the National Re-
search Council, 1968,

It would appear that by lolding digestible energy, calcium, phos-
phorus, and crude protein constant in all rations and meeting all other
known requirements of swine, one should he able o formulate on the
basis of least cost using various ingredients. It is obvious from this data
that our knowledge of feed ingredients for some feedstuffs available may
e limited,

The average feed ingredient cost per pound of gain for the total
period was 204, 21.5, and 19.8¢ for treatments 1 through 3 respectively.
The lower feed cost per pound of gain for the pigs on treatment § (least
cost rations retormulated every 29 days) would result in a savings of ap-
proximately 95¢ per pig as compared to the pigs fed the control ration
on treatment 1. However, part of this savings is lost since the pigs gained
slower and took approximately seven more days to reach market weight;
therefore increasing fixed costs. The higher feed ingredient cost per
pound of gain for the pigs on treatment 2 {a least cost ration fed through-
oul the trial) actually resulted in an increased cost of approximately $1.40
per pig as compared to the pigs fed the control ration on treatment 1,
This demonstrates that although the ingredient cost of a ration may be
the cheapest, it may yet result in an increase in cost of gains if the ration
itself is not acceptable to the pig.
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