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CHAPTER I
INTRODUCT ION

Confinement feeding of swine is on the increase
in Tennessee and in the South. With this change in the
method of raising hogse, there is a need to carefully con-
sider the adequacy of rations and supplements commonly
used roi feeding on pasture when used for confinement
feeding on concrete. It is especially important to con-
sider minerals and trace minerals in these rations. Fhos-
phorus 1s one of the esgsentlal minerals that must be con-
sidered in swine rations.

In the past we have depended upon cereal gralns,
bonemeal, tankage, meat scraps and certain proteln sup-
plements as sources of phosphorus for swine. Today, we
have several commerecial sources avallable for lncorporation
into swine rations. The coumercial sources differ wldely
in phosphorus and calclum content.

The purpose of thls ilnvestigation was to evaluate
the avallability of phosphorus from common commercial phos-
phorus supplements for growing~finishing swine. The common
commeércial phosphorus supplements used for comparison in
this experiment were wet process acid dicalcium phosphate,
electric furnace acld dicalcium phosphate, defluorinated

rock phosphate and Curacao Island phosphate.



CHAPTER II
REVIEW OF LITERATURE

Henry (1889) initiated the specific problem of
phosphorus studies in swine by adding bonemeal to the
ration of corn-fed pligs and reported an increase in the
ash content and the strength of bones.

Bohstedt et al. (1926) found that the phosphorus
of the blood varied markedly in relatively direct pro-
portion with the phosphorus content of the ration.

Aubel gt al. (1935) in a series of experiments to
determine a minimum phosphorus level in swine rations re-
vported that the minimum requirement of phosphorus in the
ration of growing plgs was between 0.27 per cent and 0.30
per cent. Abnormalities that developed on low phosphorus
rations were as follows: (1) lowering of inorganic phos-
phorus in the blood, (2) a fallure of normal growth, (3)
poor utilization of feed, (4) anorexia and (5) thirst and
greater excretlon of urine.,

According to Shrewsbury and Vestel (1945) addition
of phosphate supplements to practica} ewine rations re-
sulted in lmproved daily gains and in some cases prevented
bone abnormalities from developing.

Beeson (1957) reported that onme of the basic prob-
lems when studying the availability of phosphorus for any



speclies 1s that a minimum phosphorus requirement level

must be established to get critical tests. This minimum
phosphorus requirement level would appear to be 0,30 per
cent in the diet of swine,

Jordan gt 8l. (1957) reported in a comparison of
phosphorus and protein levels necessary for growing-finish-
ing swine on legume pasture that the optimum phosphorus
on pasture should be 0.45 per cent. Thelr results showed
that on a 10 per cent protein dlet, ralsing the phosphorus
from 0.28 to 0.45 per cent increased gains 24 per cent.

On a 14 per cent diet, gains were increased by 29 per cent.
Phosphorus levels above 0.45 per cent did not affect growth
on either protein level.

Chapmen et al. (1955) reported in a comparison of
colloidal clay with steamed bonemeal and dlealcium phos-
phate a significant decrease in rate of galn, feed efficlen-
c§ and breaking strength of femurs. These were accompanied
by & significant increase in ash content and an increase
in the fluorine content of the femurs. The source of phos-
phorus supplementation did not significantly affect the
phosphorus content of bone ash or the blood serum.

Further results in the comparison of colloidal
clay with steamed boneweal and dicalcium phosphate in-
dicated that growing-finishing swine have a poorer feed

efficiency and decreased average dally feed intake on



organic phosphorus sourceés in contrast to inorganic phos-
phorus sources. As the per cent of phosphorus from plant
sources was decr<aced and the inorganic phosphorus was
increased. a slgnificant linear incrcase in both average
déily gains and feed efficlency was noted.

Plumlee et al. (1958) in a series of experiments
compared dicalciqm phosphate, monocalcium phosphate, phos-
phoric acld, steamed bonemeal, defluorinated phosphate,
Curacao Island phosphate and soft phosphate with colloidal
clay to determine the availability of phosphorus from these
sources to growing swine. Their results indicated that the
phosphorus sources would be ranked in order of avallability
to growing swine ss they are listed above, In Experiment I,
a comparison of dicalecium phosphate and "soft phosphate"
revealed that a 0.30 per cent dietary level of either source
was insufficlent for maximum dally gain and feed efficlency.
The "sof't phosphate™ fed pigs showed signs of weak pasterns,
flabby hame and crooked legs at levels of 0.30 and 0.60 per
cent dletary phosphorus. Experiment II in a comparison of
all phosphorus supplements at 0.30 per cent level showed
the need for a higher per cent of phosphorus in the rations
as evidenced by weak pasterns and flabby hams. Experiments I
and II showed the need for a basal ration lower in phos-
phorus, so the ration for Experiment III was adjusted to

obtain a greater per cent of the phosphorus through the use




of phosphorus supplements. This adjustment allowed a

more critical evaluation of the supplements at a minimum
adequate phosphorus level (0.30 per cent). Deflclency
symptoms began to appear earllier in all lots with "soft
phosphate™ fed pigs showing the effecte first. Feed ef-
ficlency and rate of gain for "soft phosphate" fed plgs
was much poorer than for all other phosphorus supplements.
Experiment IV indlcated clearly that Curacao Island phos~
phate was very little better than "soft phosphate" as a
source of phosphorus for growing swine. Seumi-purified and
corn soybean oil meal diets with phosphoric acid and di-
calcium phosphate supplements were compared in Experiments V
And VI. The diets contalining phosphoric acid appeared to
be more palatable than those contalning dicalclum phos-
phate as evidenced by a significant increase in feed con-
sumption during the first two weeks of the experiment.
Plumlee et al. (1958) in summerizing the experiments
indicate that there 1s considerable variation in blood serum
phosphorus, but serum phosphorus leveéls rose as diet levels
of all supplements were increased with "soft phosphate"
showing the leazt consistent incrcase in serum phosphorus.
Gobble et al. (1956) reported that the phosphorus
of soft phosphate is utilized by the pig. In a comparison
of dicalecium phosphate and soft phosphate at varying levels,

there was no significant difference in the rate of gain for



growing-finishing swine; however, a higher bone fluorine
content was noted in the soft phosphate fed pigs. No
harmful effects from the increased fluorine content of
the bones were observed.

In another experiment plge were used from sows that
had been fed on rations similar to the above. This pro-
cedure was designed to determine whether there would be
any carry-over effect with respect to fluorine from the
rations fed to the sows. The results indicated that there
was no slgniflcant carry-over eficct in the second genera-
tion resulting from the feeding of soft phosphate.

HcDonald (1958) reported no significant differences
in rate of galn, feed consumption and feed efficlency be-
tween pasture and drylot feeding using low levels (0.35

‘per cent) of dicalcium phosphate, defluorinated rock phos-
phate and Curacao Island phosphate.

Results of many experiments indicate that the blo-
logical value of phosphorus sources may vary greatly. Miller
and Joukovsky (1953) compared several phosphate supplements
as to effect on weight, bone ash and mortality of chicks
at five weeks of age. They fed dicalclum phosphate, Curacao
Island phosphate, bonemeal and defluorinated rock phosphate
at two different levels. They concluded that all of the
above llisted supplements were good sources of readily avail-

able inorganic phosphate. Wilcox gt al. (1954) reported a




wide range of varlability from feeding different phos-

phate supplements in the performance of turkey poults.

Their work indicated that dicalcium phosphate and mono-
calcium phosphate were more available to turkey poultis

than equal levels of colloidal phosphates.

Menzies gt al. (1955) ran a comparison of the
avallability of phosphorus from phospnofie acid in com-
parison to steamed bonemeal for beef heifers. He con-
ecluded that the phosphorus of phosphoric acld was as
available to heifers as the pﬁosphorua in steamed bone-
meal.,

The literature sgrees that the basal ration must
be kept low in phosphorus to support a criticel test for

various levels and sources of phosphate supplements.



CHAPTER III

EXPLRIMENTAL PROCEDURE

Sixty-four Duroc and Hampshire weanling pigs vere
allotted to sixteen lots on the basis of welght, breed
and sex. There were four pigs per lot. Two lots were
randomly assigned to each of the followlng treatments.

1. Control ration plus wet process acid dicalcium
phosphate to furnish 0.29 per cent phosphorus from an
average weight of 54.3 to 151.7 pounds and 0.35 per cent
phosphorus from an aversge weight of 151.7 to 173.0 pounds,

2., Control ration plus electric furnace acid di-
’calcium phosphate to furnish 0.29 per cent phosphorus
from an average welght of 54.3 to 151.7 pounds and 0.35
per cent phosphorus from an average welght of 151.7 to
173.0 pounds.

3. Control ration plus defliuorinated rock phos-
phate to furnish 0.29 per cent phosphorus from an average
weight of 54.3 to 151.7 pounds and 0.35 per cent phosphorus
from an average welght of 151.7 to 173.0 pounds.

4, Control ration plus Curacao Xsland phosphate
to furnish 0.29 per cent phosphorus from an average welght
of 54.3 to 151.7 pounds and 0.35 per cent phosphorus from
an average weight of 151.7 to 173.0 pounds.

5. Control ration plus wet process acid dicalcium



phosphate to furnish 0.29 per cent phosphorus from an

average welght of 54.3 to 151.7 pounds and 0.70 per cent
phosphorus from an average welght of 151.7 to 173.0 pounds.

6. Control ration plus electric furnace acid di-
calclium phosphate to furnish 0.29 per cent phosphorus from
an average weight of 54.3 to 151.7 pounds and 0.70 per cent
phosphorus from an average weight of 151.7 to 173.0 pounds.

T« Controel ration plus defluorinated rock phos-
phate to furnish 0.29 per cent phosphorus from an average
welght of 54.3 to 151.7 pounds and 0.70 per cent phos-
phorus from an average welight of 151.7 to 173.0 pounds.

8. Control ration plus Curacao Island phosphate
to furnish 0.29 per cent phosphorus from an average welight
of 54.3 to 151.7 pounds and 0.70 per cent phosphorus from
an average welght of 151.7 to 172.0 pounds.

The phosphorus supplemenis were analyzed for calcium
and phosphorus peéer cent and were adced to the control ration
on the basis of these analyses. Calcium carbonate (40 per
cent) and ground limestone that contained no phosphorus
were used as calclum sources to standardize the calcium
phosphorus ratio. One control ration was mixed for the
entire experiment and was analyzed for calclium and phos-
phorus content. The protein content of the basal ration
was adjusted as the pigs grew (54.3 to 125 pounds 16 per

cent, 125 pounds to completion 14 per cent). The composi-



tion of the control ration is presented in Table I. The

composition of the phosphorus supplements 1s presented
in Table 1II.

The pige were wormed at the beginning of the experi-~
ment using sodium fluoride (NaF) mixed with the feed., They
were sprayed for lice at the beginning of the experiment
with a solutlion of four pounds of DDT in fifty gallons of
water. |

All feed was weighed and recorded at two-week in-
tervales to correspond with plg weigh dates at two-week
intervals. EKach lot wes & five foot by twenty foot con-
erete floored, partlially covered pen. Pigs were self-fed
and water was avallable at all times.

Average dally galn, dally feed consumption and feed
efficlency were the criteria used to evaluate the avall-
ability of the phosphorus supplements.

All dats in the experimeunt were analyzed statistlically

by analysis of variance as outlined by Snedecor (1946).




TABLE I

CUMPOSITION OF CONTROL RATIONS

i
Ingredient Ration 1 Ration 2
No. 2 yellow corn 83.75 88.36
Soybean oil meal (44 per cent) 9.97 6.91
Feather meal 4,98 3.45
Trace mineral salt 1.00 0.99
B vitamin supplement® 0.10 0.10
Antiblotic premixb 0.08 ‘ 0,07
B> supplement® 0.06 0.06
D-L methionined 0405 0405
Vitamin A supplement® 0.01 : 0.01
Total 100.00 100.00
Protein 16.00 14,00
Calecium in control ration 0.20 0.20
Fhosphorus in control ratlon 0.22 D22

&Contains
9 gm. niacin, 10

bcontains
CContains
dContaina

€Contains

2 gm. riboflevin, 4 gm. pantothenic acld,
gm. choline chloride per lb.

10 gm. terramycin per lb.

9 mg. vitamin Byp per 1b.

98 per cent D-L methionine.
4,540,000 U.5.P, units per 1lb.



TABLE II

12

COMPOSITION OF PHOSPHORUS SUPPLEMENTS®

M—————

Ingredient

Per Cent Ca Per Cent P
Wet process acld
dicalcium phosphate 22.0 18.0
Electric furnace acid
dicalecium phosphate 25,2 18.6
Deflucrinated phosphate 33 .4 19.2
Curacao Island phosphate 31.8 14.3

&Cslcium and phosphorus analyses made by Ralston
Purina Company, St. Louls 2, Missouri.



CHAPTLR IV

RESULTS AND DISCUSSION

There was a highly significant difference between
replications (Table IV) in this experiment in average
daily gains during the first feeding period (average weight
54.3-151.7 pounds). At the start of the experiment the
Plgs 1n replication one welghed an average of 51.9 pounds
and pigs in replication two welghed an average of 56.7
pounds. A correlation coefficient of 0.645 was obtained
in comparing rate of gain to starting welght for each pig;
therefore, 1t appeared that starting welght was a factor
in this experiment.

The source of phosphorus supplements had no sig-
- nificant effect upon average daily gain at (PC0.05) during
the first period; however, the 0.29 per cent phosphorus
level in all lots after 150 pounds of weight appeared to
have & depressing effect on daily gain. Average daily gain
ranged from a low of 1,09 poundse per day on 0.29 per cent
level wet process acid dicalcium phosphate in one lot to
a high of 1.67 pounds per day on 0.29 per cent defluorinated
phosphate in one lot. Most of the treatuments averaged below
lfSO pounds per day as shown in Table III.

McDonald (1958) found no slgnificant differences in



SUMMARY OF GROWTH AND FE:D DATA
AVERAGE WEIGHT 54.3-151.T7 POUNDS

TABLE III

1.52

Ave, Ave, Ave. Feed
Treatment  Rep., initial final daily dally per 1lb.
Wt wha gain feed  galn
1 49,7 126.2 1.09 4,25 3.90
2 223 1588 1.8 S.88 LD
Average 52.1 142.3 1.29 4,90 3.81
} § 51.0 123.8 1.04 4,39 4,22
2 56,3 166.0  1.57 52 3.52
Average 53.6 144.9 1.0 4,95 3.87
1 48,0 137.3 1.28 4,82 377
2 62.0 178.0 1.67 6.29 3.71
Average 55.0 158.1 1.47 5.55 3.77
1 54.3 146.0 1.31 4,66 3.56
2 53.0 126.5 1.48 5.19 2:51
Average 53.6 151.2 1.29 4,92 353
1 46.5 141.3 1.35 4,90 3.63
2 49.0 151.0 1.46 5.09  3.49
Average 47.7 146.1 1.40 4,99 3456
1 52.8 149.8 1.39 543 3.91
2 59,3 170.3 1.59 5.66 3.56
Average 56.1 160.0 1.49 5.54 3.73
1 53.5 144.0 1.29 4,90 3.80
2 60.5 173,85 1.61 5.87 3.65
Average 57.0 158.7 1.45 5.38 372
1 59.6 152.7 1.33 5.00 3.76
2 59.5 152.5 1.33 4.88 2.61
Average 59.6 152.6 1.33 4,94 3.71
Averase Rep. 1 bl 09 140.1 1026 ko?g 3.82
Average Rep. 2 56.7 163.4 5.50 3.61




TABLE IV

ANALYS1S OF VARIANCE OF AVLRAG: DAILY GAIKNS, FEED

EFFICIENCY AND AVLRAGE DAILY FLED INTAKE
AVERAGE WLIGHT 54.3-151.7 POURDS

e ——
e

Source d.f. _ Ave, H Feed ve daily
ALY HALl G4l 4sLC SCU LIIGEAE
Replications 1 285#% . T6%* 2.030%
Levels 1 +010 .016 070
Sources 3 +010 024 267
Levels x Sources 3 015 033 +106
Error T 014 .028 170

#*3ignificant at 1 per cent level of probability.
#3ignificant at 5 per cent level of probability.



average dally gains from three phosphorus sources; wet

process acld dicalcium phosphate, defluorinated rock phos-
phate and Curacao Island phosphate at (PC0.05). This
current work is in sgreement with hls report.

A significant difference was noted between repll-
catlons in feed required per pound of gain and average
daily feed inteake durlng the first feedling period. The
faster gaining lots were more efficient in feed utiliza-
tion and had a higher average daily feed intake through-
out the feeding period. The datg on average dally galn,
feed efficiency and average dally fecd intake 1s glven
in Table III.

The phoabhorua source had no significant effect on
feed efficiency or average daily feed intake at (P(0.05),
although some source differences wece observed. The plgs
fed defluorinated rock phosphate had the highest average
dally feed intake,

Palatability of the defliuorinated rock phosphate
may be a factor in the higher dsily consumption of feed
during the feeding period (average welght 54.3-151.7 pounds).

About the elghth week, several of the heavier, faster
growing pigs in all treatments began to show signs of weak
pasterns and crooked legs. @Generally, the animsls which
ate the most feed and galned at the festest rate developed

the leg skeletal abnormalities. Thie 18 in agreement with
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Plumlee gt 2l. (1958). The pilgs affected by bone abnor-
malities did nct show a decrcased rate of gain nor were

there any extreme cases of bone abnormallitles. .

This per. of the experiment wasg too short to draw
definite conclusions; however, several indications are
noted here that may be of help in planning rurtnci re~
gséarch on phosphorus feeding studles with awine.

In this part of the experiment there was a sig-
nificant difference between replic:ztions (Table VI) in
average daily gains, Replication one had an average dally
gain of l.41 pounds compared to 1.62 pounds for repllcsatlon
two (Table V). In addition, replication two still main-
tained a weight advantage during the final feeding period.

There was a significant difference (PC0.0l) in aver-
age daily gein between lots fed 0.70 paf cent phosphorus
and the lots fed 0)35 per cent phosphorus (Tables V and VI).
There was also a highly significant difference between the
0.70 per cent and 0.35 per cent phosphorus levels in feed
efficiendy. All of the lots on the 0.70 per cent phosphorus‘
level required less than four pounds of feed per pound of
gain, whereas, the 0.35 per cent phosphorus level lots re-
gquired four pounds or mors‘of feed per pound of gain during
this final feedling period.

The source of phosphorus had no significant effect



TABLE V

SUMMARY OF GROWTH AND FEED DATA
AVERAGE WEIGHT 151.7-173.0 POULDS

Ave. Ave.  Ave, Ave. Feed
Treatment Rep. initial final daily daily per 1lb.
M. Whe ~2ain ‘
1l 1 126.2 143.2 1.21 5.22 4,32
2 158,5 175.5 1.81 6.7 5.8
Average 142,3 159,.8 1.21 6.00 4,96
2 1 123.8 137.8 1.00 5.71 5471
2 166.0 184.§ 1,32 6.09 ° 4.62
Average 144,9 161.1 1.16 5.90  5.16
3 1 1373« 153.3 1.14 5.98 5 .25
g 179.0 200.3 1.52 6.49 4,27
Average 158.1 176.8 133 6.23 4,76
4 1l 146.0 164 .8 1.34 6.23 4,65
2 156.5 178.3 1.55 6.35 4,10
Average 151.2 171.5 1.44 6.29 4.37
S 1 141.3 166.3 1.79 6.10 3.41
2 151,0 172.8 1.55 5.61 3462
Average 146,1 169.5 1.67 5.85 3.51
6 1 149.8 174.0 1.73 6.88 3.98
2 170.3 l9§.3 1,82 6.22 3.70
Ave rage 16040 184 06 1 077 6 081 } 084
- 4 b 3 144 .0 166.8 1.63 6.22 3.82
Average 158.7 184.4 1.83 6.54 3.59
8 1 152.7 172.7 1.43 5.26 3.68
2 152.5 180.3 1,98 6.41 3 .24
Avera.ge 152 t6 17605 1.71 5083 3-46
Average Rep. 1 140.1 160.0 1.41 5.95 4.35
Average Rep. 2 163.4 186.1 1.62 6.41 4,06
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TABLE VI

ANALYSIS OF VARIANCE OF AVERRAGE DAILY GAINS, FikD
EFFICIEZNCY AND AVLRAGE DAILY FEED INTAKE
AVERAGE WEIGHT 151.7-173.0 POUNDS

Source d.f. - Ave. - ‘Fec Ave, dally
Replications 1 «185% +330 .865
Levels 1 B4 6%% 5.880%# 096
Sources 3 021 +230 +204
Levels x Sources 3 022 053 349
Error 7 <033 .282 221

¥%#3ignificant at 1 per cent level of probability.
#3ignificant at 5 per cent level of probability.




on feed efficliency, averasge dally gain or average dally

feed intake at (P(0.05).

There were no significant differences between repli-
cations or levels in average daily feed intake. The mean
squares of the replications were approaching significance
at (P(0.05).

Thg results of this study emphasize the fact that
in order to coritically evaluate phosphorus supplements.
for swine, the basal rations to which the supplesents are
to be added should be considerably below the minimum phos-
phorus level. Also, enough phosphorus should be added to
provide no more than the minimum adequate total phosphorus
level.

Another critical factor would appear to be the start-
ing weight of the. plgs. Indlications from this experiment
are that lightwelight pigs (forty-five pounds or less in
welght) may give a more criticel test of phosphorus adeguacy
than heavilier pigs.

A level of 0.29 per cent phosphorus was inadeguate
for normal skeletal growth as evidenced by the fact that
approximately twenty-five per cent of all animals on experi-
ment developed some form of skeletal abnormalities, slthough
none became serious. The flnal feeding period was too short
to observe any differences in skeletal growth even though

phosphorus levels were incressed.
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There was a highly significant difference between
replications for average dally galn and average dally feed
intake (Tables VII and VIII) for the total feeding period.
Replication one had an average daily gain of 1.29 pounds
compared to 1.54 pounds for replication two. In addition,
replication one had an average dally feecd intake of 4,99
pounds while replicatlion two had an average dally feed in-
take of 5.66 pounds. There was also a significant difference
between replications in feed efficiency. The pilgs in repli-
cation two had heavier starting weights, galned faster, ate
more feed per day and were more efficient in the utilization
of feed than replication one during the total rcediné period.

There was a significant difference between the 0,70
and 0.30 per cent levels of phosphorus for feed efficlency
and there was a difference approaching significance for
average dally gain.

The source of phosphorus had no significant effect

(P(0.05) on average dally galn, feed efficiency or average

daily feed 1ntake.




TABLE VII

SUMMARY OF GROWTH AND FEED DATA
AVERAGE WEIGHT 54.3-1735.0 POUNDS

BTt —
e - —

: Ave. Ave. Ave, Aie. Feed
Treatment  Rep. initial final dsaily daily

per 1b.
Whe Wha galn  feed gain

1 1 45,7 143.2 1.11 4,43 3.98
2 54.5 1755 1.44 213 o9
Average 52.1 159.8 1.27 5.09 3.98
2 b | 81.0 137.8 1.03 4,61 4 .47
2 56.3 184.5 1.53 5.62 %.68
Average 53.6 161.1 1.28 5.11 4,07
3 1 48,0 153.3 1.25 5.00  3.99
2 62.0 _200.3 1,65 6,34 3,85
Average 55.0 176.8 1.45 5.67 3.92
% 1 54.3 164 .8 l1.32 4,92 3.4
2 53,0 178,3 1.A9 5.38 3.6l
Average 53.6 171.5 1.40 515 3.67
b 1 46.5 166.3 1.43 5.11 359
2 49,0 172.8 1.47 517 3.51
Average A7T.T 168.5 1.45 5.14 355
6 1 52.8 174.0 1.44 5.67 3.92
2 59.3 195.8 1.63 5.83 59
Average 56.1 184.,6 1.53 5.75 275
7 1 53D 166.8 1.35 5.13 3.81
2 60.5 202,0 1.68 6.06 3.60
Average 57.0 184.4 1.51 5.59 3.T0

2 5902 1804 IIM 29 4 *
Average 59.6 176.5 1.38 5.09 3.66
Averase Rep. 1 51.9 160.0 1.29 4099 3.91
Average Rep. 2 56.7  186.1 1.54 5.66 3.67

o et et = s

22
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TABLE VIII

ANALYSIS OF VARIANCE OF AVERAGE DAILY GALNS, FEED
EFFICIENCY AND AVERAGE DAILY FLED INTAKE
AVERAGE WEIGHT 54,3-173.0 POUNDS

Source da.f. Ave., geed Ave, dally

Replications 1 262%% «211% 1.809%#
Levels 1 058 +240% 075
Sources 3 010 041 «256
Levels x Sources 3  .0l4 .033 113
Error y +013 031 J4T

##Zignificant at 1 per cent level of probability.

#31gnificant at 5 per cent level of probability.




CHAPTER V

SUMMARY

Sixty~four Hampehlire and Duroec weanling plgs were
allotted to sixteen lots of four plgs each and fed in con-
crete pens from an average welght of 54.3 pounds to an aver-
age welght of 173.0 pounds. Eight treatuments were used with
two replications per treatment.

There was a highly signiflcant difference between
replications for average dally galn and average dally feed
intake for the total feeding period. There w&a also a sig-
nificant difference between replications for feed efficlency
during the total period. A comparison of levels of dletary
phosphorus resulted in & significant difference for feed
efficlency. At the start of the experiment, pige in repli-
catlion one welghed an average of 51.9 pounds and pigs in
replication two welighed an average of 56.7 pounds. At the
coupletion of the experiment, plgs in replication one weighed
an average of 160.0 pounds and pigs in replication two
weighed an average of 186.1 pounds.

Thére were significant differences between repli-
cations In average dally galin, feed efficilency and average
daily feed intake for part one of the feeding perlod (average
welght 54,.3-151.7 pounds). No differences among sources or
levels were noted in this part of the experiment.
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In part two of the feeding period (average weight
151.7-175.0 pounds), highly significant differences were
noted between levels of dletary phosphorus for average
daily galn and feed efficiency. There was also a sig-
nificant difference between replications in average dally
galn during the final feeding period.

There were no slgnificant differences in any of

the criteria due to sources of phosphorus supplementation. ///

v
The low phosphorus level appeared to have a depressing
- effect on average dally gain in all lots and pigs in all

treatments were observed to show slgns of weak pasterns

and crooked legs.
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