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CHAPTER I 

IMTEODUCTIOH 

Confinement feeding of swine is on the increase 

in Tennessee and in the South* With this change in the 

method of raising hogs, there is a need to carefully con 

sider the adequacy of rations and supplements commonly 

used for feeding on pasture when used for confinement 

feeding on concrete. It is especially important to con 

sider minerals and trace minerals in these rations. Phos 

phorus is one of the eesential minerals that must be con 

sidered in swine rations. 

In the past we have depended upon cereal grains*, 

bonemeal, tankage, meat scraps and certain protein sup 

plements as sources of phosphorus for swine. Today, we 

have several commercial sources available for incorporation 

into swine rations. The commercial sources differ widely 

in phosphorus and calcium content. 

The purpose of this investigation was to evaluate 

the availability of phosphorus from common commercial phos 

phorus supplements for growing-finishing swine. The common 

commercial phosphorus supplements used for comparison In 

this experiment were wet process acid dicalcium phosphate, 

electric furnace acid dicalcium phosphate, defluorinated 

rPck phosphate and Curacao Island phosphate. 



CHAPTii.R II , . 

REVIEW OF LITERATURE 

Henry (1689) initiated the specifio problem of 

phosphorus studies in swine by adding bonemeal to the 

ration of corn-fed pigs and reported an increase in the 

ash content and the strength of bones. 

Bohstedt si jSti. (1926) found that the phosphorus 

of the blood varied marltedly in relatively direct pro 

portion with the phosphorus content of the ration. 

Aubel (1935) in a series of experiments to 

determine a minimum phosphorus level in swine rations re 

ported that the minimum requirement of phosphorus in the 

ration of growing pigs 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 failure of normal growth, (3) 

poor utilisation of feed, (4) anorexia and (5) thirst and 

greater excretion of urine. 

According to Shrewsbury and Vestel (1945) addition 

of phosphate supplements to practical swine rations re-

suited in improved daily gains and in some cases prevented 

bone abnormalities from developing. 

Beeaon (1957) reported that one of the basic prob 

lems when studying the availability of phosphorus for any 



 flpeoies is that ft ntlnimuia 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 si, (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. Their results showed 

that on a 10 per cent protein diet, raising the phosphorus 

from 0.26 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. 

Chapman ̂  (1955) reported In a comparison of 

colloidal clay with steamed boneraeal and dloaiclum phos 

phate a significant decrease In rate of gain, feed efflclen-
I 

cy and breaking strength of femurs. Tt^se were aooompanled 

by a 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 insults In the comparison of colloidal 

clay with steamed bonemeal and dicalcluai phosphate in 

dicated that growing-finishing swine have a poorer feed 

efficiency and decreased average dally feed Intake on 
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organic phosphorus sources in contrast to inorganic phos* 

phorus sources. As the per cent of phosphorus from plant 

sources was decreased and the inorganic phosphorus was 

incrtased, a significant linear Increase in both average 

dally gains and feed efficiency was noted. 

Pluffllee (1938} in a aeries of experiments 

compared dlcalcium phosphate» monooaicium phosphate, phos 

phoric acid, steamed bonemeal, defluorlnated 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 wo id be ranked in order of availability 

to growing swine as they are listed above. In Experiment I, 

a comparison of dlcalcium phosphate and "soft phosphate" 

revealed that a 0.30 per cent dietary level of either source 

was Insufficient for maximum dally gain and feed efficiency. 

The "soft phosphate" fed pigs showed signs of weak pasterns, 

flabby hams and crooked legs at levels of 0.30 and O.6O per 

cent dietary 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 mlnliBum 

adequate phosphorus level (0.50 per cent). Deficiency 

symptoms began to appear earlier in all lots with "soft 

phosphate" fed pigs showing the effects first. Feed ef 

ficiency and rate of gain for "soft phosphate" fed pigs 

was much poorer than for all other phosphorus supplements. 

Experiment IV indicated clearly that Curacao Island phos 

phate was very little better than "soft phosphate" as a 

source of phosphorus for growing swine. Semi-purified and 

corn soybean oil meal diets with phosphoric acid and di-

calcium phosphate supplements were compared in Experiments V 

and VX. The diets containing phosphoric acid appeared to 

be more palatable than those containing dicalclum phos 

phate as evidenced by a significant increase in feed con 

sumption during the first two weeks of the experiment. 

Plumlee si* (1953) in summarising the experiments 

indicate that there is considerable variation in blood serum 

phosphorus, but serum phosphorus levels roos as diet levels 

of all supplements were increased with "soft phosphate" 

showing the lea t consistent increase in serum phosphorus. 

Gobble (1956) reported that the phosphorus 

of soft phosphate is utilised by the pig. In a comparison 

of diealcium phosphate and soft phosphate at varying levels, 

there was no significant difference in the rate of gain for 
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growing-finishing swlns; 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 plga 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 significant carry-over efiect in the second genera 

tion resulting from the feeding of soft phosphate. 

McDonald (1958) reported no significant differences 

In rate of gain, feed consumption and feed efficiency be 

tween pasture and drylot feeding using low levels (0.35 

per cent) of dicalclum phosphate, defluorlnated rocit phos 

phate and Curacao Island phosphate. 

Results of many experiments Indicate that the bio 

logical value of phosphoruB sources may vary greatly. Miller 

and Jouicovsicy (1953) compared several phosphate supplements 

as to effect on weight, bone ash and mortality of chicks 

at five wesics of age. They fed dicalclum phosphate, Curacao 

Island phosphate, bonerneal and defluorlnated roc& phosphate 

at two different levels. They concluded that all of the 

above listed supplements were good sources of readily avail 

able Inorganic phosphate. Wllcox e^, ai,. (195^) reported a 



wide rang# of variability from feeding different phos 

phate supplements in the performance of turiey poults. 

Their work indicated that dlcalclum phosphate and mono-

calcium phosphate were more available to turicey poults 

than equal levels of colloidal phosphates. 

Menzies gi, ai. (1955) ran a comparison of the 

availability of phosphorus from phosphoric acid in coo-

parison to steamed bonemeal for beef heifers. He con 

cluded that the phosphorus of phosphoric acid was as 

available to heifers as the phosphorus in steamed bone-

meal• 

The literature agrees that the basal ration must 

be kept low in phosphorus to support a critical test for 

various levels and sources of phosphate supplements. 



CHAPTER III 

EXp£,RIMiM!AL PROCEDURE 

Sixty-four Duroc and Hampshlr® weanling pigs w«rt 

allotted to sixteen lots on tbe basis of weight» breed 

and sex. There were four pigs per lot. Two lots woare 

randomly assigned to each of the following treatflaents. 

1. Control ration plus wet process acid dicaiclua 

phosphate to furnish 0.29 per cent phosphorus from an 

average weight of 5^*3 to lpl.7 pounds and 0.35 per cent 

phosphorus from an average weight of 151.7 to 173.0 pounds. 

2. Control ration plus electric furnace acid di-

caicluffl phosphate to furnish 0.29 per cent phosphorus 

from an average weight of 5^.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 defiuorlnated rooit phos 

phate to furnish 0.29 per cent phosphorus from an average 

weight of 54.5 to 151.7 pounds and 0.35 per cent phosphorus 

from an average weight of 151.7 to 173.0 pounds. 

4. Control ration plus Curacao Island phosphate 

to furnish 0.29 per cent phosphorus from an average weight 

of 54.3 to 151*7 pounds and 0.35 P«r cent phosphorus from 

an average weight of 151.7 to 173.0 pounds. 

5. Control ration plus wet process acid dicaiclua 
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phosphate to furnish 0,29 per cent phosphorus from an 

average weight of 5^.3 to 151.7 pounds and 0.70 per cent 

phosphorus frota an average weight of 151.7 to 173.0 pounda# 

6. Control ration plus electric furnace acid dl-

calclua phosphate to furnish 0.29 per cent phosphorus froa 

an average weight of 5^.3 to 151.7 pounds and 0.70 per cent 

phosphorus from an average weight of 151.7 to 173.0 pounds. 

7. Control ration plus defluorinated rock phos 

phate to furnish 0.29 per cent phosphorus from an average 

weight of 5'^*3 to 151*7 pounds and 0.70 per cent phoe-

phorua from an average weight of 151.7 to 173.0 pounds. 

6. Control ration plus Curacao Island phosphate 

to furnish 0.29 per cent phosphorus from an average weight 

of 5^.3 to 151.7 pounds and 0.70 per cent phosphorus from 

an average weight of 151.7 to 173.0 pounds. 

The phosphorus supplements were analyzed for calcium 

and phosphorus per cent and were adaed 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 calcium sources to standardize the calcium 

phosphorus ratio. One control ration was mixed for the 

entire experiment and was analyzed for calcium 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 composl-
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tlon of the control ration is presented in Table 1. The 

cosaposition of the phosphorus supplements is presented 

in Table II. 

The pigs were wormed at the beginning of the experi-

nent using sodiua fluoride (NaF) mixed with the feed. They 

were aprayed for lice at the beginning of the experiment 

with a solution of four pounds of DDT in fifty gallons of 

water. 

All feed was weighed and recorded at two-week in 

tervale to correspond with pig weigh dates at two-wssk 

Intervals. Each lot was a five foot by twenty foot oon-

crets floox»ed, partially covered pen. Pigs were self-fed 

and water was available at all times. 

Average daily gain, dally feed consumption and feed 

efficiency were the criteria used to evaluate the avail 

ability of the phosphorus supplements. 

All data in the experiment were analyzed statistioally 

by analysis of variance as outlined by Snedecor (19A6}. 
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TABLE I 

COMPOSITIOH OF CGliTROL EATlOisIS 

Ration 2Ingredient Ration 1 
ner cent ner cent 

Ho. 2 yellow corn 85.75 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 suppleiaent®' 0.10 0.10 

Antibiotic premix^ 0.06 0.07 
Bi2 supplement® 0.06 0.06 
D-L methionine® 0.05 0.05 
Vitamin A supplement® 0.01 0.01 

Total 100.00 100.00 

Protein 16.00 14.00 
Calcium in control ration 0.20 0.20 
PhoBohorua in control ration 0.23 0.23^ 

acontains 2 gm. riboflavln, 4 gm, pantothenic acid, 
9 gffl. niacin, 10 gm. cboline chloride per lb. 

^Contains 10 ga. terramyoin per lb. 

^Contains 9 mg. vitamin B2^2 

^Contains 98 per cent D~L methionine. 

•contains 4,540,000 U.S.P, units per lb. 



 

12 

TABU, H 

GQMPOSinON OF PHOSPHORUS 3UPPUMLHT3® 

Ingredient Per Cent Ca Per Cent P 

Wet process acid 
dlcalclum phosphate 22*0 18*0 

Llectrlc furnace acid 
dlcaioium phosphate 25,2 18.6 

Defluorlnated phosphate 33.4 19*2 

Curaoao Island phosphate 31,8 14*3 

^Calciua and phosphorus analyses made by Halston 
Purina Company, St* Louis 2, Missouri. 

I -f!' 



CHAPTER IV 

RESULTS AHD Discussion 

period From Average WelRht 54.3-151.7 founds 

Ther'6 was a highly significant difference between 

replications (Table IV) in this experi®ent In average 

daily gains during the first feeding period (average weight 

3^«3-151«7 pounds). At the start of the expc-rliaent the 

pigs in zNgplicstion one weighed an average of 51.9 pounds 

and pigs in i^eplication two weighed an average of 56.7 

pounds. A correlation coefficient of 0.645 was obtained 

In comparing rate of gain to starting weight for each pig; 

therefore, it appeared that stairtlng weight was a factor 

in this experiment. 

The source of phosphorus supplements had no eig-

niflcfint effect upon avt-rage daily gain at (PCO.OS) during 

the first period; however, the 0.29 per cent phosphorus 

level In all lots after 150 pounds of weight appeared to 

have a depressing effect on daily gain. Average dally gain 

ranged from a low of 1,09 pounds 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 defluorlnated 

phosphate in one lot. Most of the treatments averaged below 

1.50 pounds per day as shown In Table III. 

McDonald (1958) found no significant differences in 
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TABLE III 

SUHMARX OF GROWTH AMD FEED DATA 
AVERAGE WEIGHT 54.3-151.7 POUEDS 

Ave. Ave. Ave. Ave. Feed 
Treatment Rep. Initial final daily dally per lb. 

wt. wt. Kaln feed Aaln 

1 1 49.7 126.2 1.09 4.25 3.90 
2 54.5 158.5 1.4^ 5.5s 3t73 

Average 52.1 142.3 1.29 4.90 3.81 

2 1 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 1.30 4.95 3.87 

3 1 48.0 137.3 1.28 4.82 3.77 
2 62.0 179.0 1.67 6.29 3-7T 

ATfer&Qe 55.0 158.1 1.47 5.55 3.77 

4 1 54.3 146.0 1.31 4.66 3.56 
2 53.0 156.5 1.48 5.19 3.51 

Average 53.6 151.2 1.29 4.92 3.53 

5 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 3.56 

6 1 52.8 149.8 1.39 5.43 3.91 
2 170.3 1.59 5.66 3.56 

Average 56.1 160.0 1.49 5.5A 3.73 

1 1 53.5 144.0 1.29 4.90 3.80 
2 60.5 173.5 1.61 5.87 3.65 

Average 57.0 158.7 1.45 5.38 3.72 

8 1 59.6 152.7 1.33 5.00 3.76 
2 59.5 152.5 1.33 4.88 3.67 

Average 59.6 152.6 1.33 4.94 3.71 

Average Rep. 1 51.9 140.1 1.26 4.79 3.82 
Average Rep. 2 56.7 163.4 1.52 5.50 3.61 
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TABLE. IV 

AKALXSIS OF VARIANCE OF AV;inAG;i DAILY GAINS, FEED 
IFFICIENGl AND AVLRAGE DAILY FLED INTAKE 

AViiRAGE Wi.IGHT 5^.3-151.7 FOUNDS 

Mean Squares 
Sourc« d.f, Av©. Feed Ave. daily 

,ffflc3ren?Y 

Replications 1 .285** .76* 2.030* 

Levels 1 .010 .016 .070 

Sources 3 .010 .024 .267 

Levels x Sources 3 .015 .033 .106 

Error 7 .014 .028 .170 

♦♦Signiflonnt St 1 per cent level of probability. 

♦Significant at 5 per cent level of probability. 
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average daily gains frosi three phosphorus sourcesi wet 

process acid dlcaiclua phosphate, defluorlnated rock phos 

phate and Curacao Island phosphate at (P<0,05). This 

current work is in agreeiaent with his report. 

A significant difference was noted between repli 

cations In feed required per pound of gain and average 

dally feed Intake during the first feeding period. The 

faster gaining lots were more efficient in feed utlllea-

tion and had a higher average daily feed intake through 

out the feeding period. The data on average daily gain, 

feed efficiency and average dally feed Intake is given 

in Table III. 

The phosphorus source had no significant effect on 

feed efficiency or average daily feed intake at (P<0.05)» 

although some source differences wetC observed. The pigs 

fed defluorlnated rock phosphate had the highest average 

daily feed intake. 

Paiatabiiity of the defluorlnated rock phosphate 

may be a factor In the higher daily consumption of feed 

during the feeding period (average weight 5-^.3-151.7 pounds). 

About the eighth week, several of the heavier, faster 

growing pigs in all treatments began to show signs of weak 

pasterns and crooked legs. Generally, the animals which 

ate the most feed and gained at the fastest rate developed 

the leg Skeletal abnormalities. This is in agreement with 
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Pluale® £i« (195S). The plga affected by bone abnor-

mailtlea did not show a decreased rate of gain nor were 

there any extreme caaee of bone abnormalities* 

,^Yera,.-y, ' 

This par- of the experiment was too short to draw 

definite oonolusions; however, several indications are 

noted here that may be of help in planning further re 

search on phosphorus feeding studies with swine* 

In this part of the experiment there was a sig 

nificant difference between repiic tions (Table VI) in 

average uaily gains. Eeplicatlon one had an average dally 

gain of 1*41 pounds compared to 1*62 pounds for replication 

two (Table V)* In addition, replication two still main 

tained a weight advantage during the final feeding period* 

There was a significant difference (f<0.01) in aver 

age daily gain between lota fed 0*70 per 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*33 par cent phosphorus levels in feed 

efficiency. 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 

quired four pounds or more of feed per pound of gain during 

this final feeding period* 

The source of phosphorus had no significant effect 
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TABLE V 

SUi4i>iARX OF GKOVsTH AHD FLED DATA 
AVERAGE ¥E1GHT 151.7-173.0 PQUED3 

Ave. Ave. Ave. Ave. Feed 

Treatment Rep. Initial final daily daily per lb. 
wt. wt. Rain fced Rain 

1 1 126.2 143.2 1.21 5.22 4.32 
2 158.5 175.5 1.21 0.77 5.60 

Average 142.3 159.8 1.21 6.00 4.96 

2 1 123.8 137.8 1.00 5.71 5.71 
2 166.0 184.5 1.32 6.09 4.62 

Average 144.9 161.1 1.16 5.90 5.16 

3 1 
2 

137.3 
179.0 

153.3 
200.3 

1.14 
1.52 

5.98 
6.49 

5.25 
4.27 

Average 158.1 176.8 1.33 6.23 4.76 

4 1 146.0 164.8 1.34 6.23 4.65 
2 156.^ 178.3 6.35 4.10 

Average 151.2 171.5 i.44 6.29 4.37 

5 1 141.3 166.3 1.79 6.10 3.41 
2 131.0 172.8 1.55 5.61 3.62 

Average 146.1 169.5 1.67 5.85 3.51 

6 1 149.S 174.0 1.73 6.88 3.98 
2 170.3 195.8 1.82 6.73 ?.70 

Averag© 160.0 184.6 1.77 6.81 3.84 

7 1 
2 

144.0 
173.^ 

166.8 
202.0 

1.63 
2.04 

6.22 
6.87 

3.82 
3.37 

Average 156.7 184.4 1.83 6.54 3.59 

S 1 
2 

152.7 
152.5 

172.7 
180.3 

1.43 
1.98 

5.26 
6.41 

3.68 
^.24 

Average 152.6 176.5 1.71 5.83 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 

ANALltSIS OF VARiAiJCE OF AvLRAOji O/iILX OAli-sS, 
EFFICIilNCI Am AViiRAQE DAILY FEED INTAiUfc 

AVERAGE WEIGffr 151.7-173.0 ?OUM)S 

Mean Squares 
Source d.f. Ave• Feed Ave, daily 

daily Rain efflclency feed intaice 

Replications 1 .185* .330 .865 

Levels 1 ,846** 5.880** .096 

Sources 3 .021 .230 ,204 

levels X Sources 3 .022 .053 ,549 

Error 7 .033 .282 .221 

**31snifleant at 1 per cent level of probability. 

*3ignlfleant at 5 per cent level of probability. 
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on feed efficleijcy, aTer&ge dally gain or average dally 

feed intake at (P<0.05). 

There were no significant differences between repli 

cations or levels In average dally feed Intake. The mean 

squares of the replloatlons were approaching slgnifioanoe 

at (P<0.05). 

The results of this study emphasize the fact that 

In oMer to critically evaluate phosphorus suppleuients 

for swine, the basal rations to which the suppieae-nta are 

to be ad'ed should be conaiderably below the tainimum 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 pigs. Indlcitiona from this expfcriment 

are that lightweight pigs (forty-five pounds or less in 

weight) may give a more critical test of phosphorus adequacy 

than heavier pigs. 

A level of 0.29 per cent phosphorus was inadequate 

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 sxteletal abnormalities, although 

none became serious. The final feeding period was too short 

to observe any differences in skeletal growth even though 

phosphorus levels were increased. 
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Total Feeding Period Average Weight 54.3-173.0 Pounds 

There was a highly significant difference between 

repllc-tiona for average daily gain and average daily 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 daily feed intake of 4,99 

pounds while replication two had an average daily feed In-

taite of 5.66 pounds. There was also a significant difference 

between replications in feed efficiency. The pigs in repli 

cation two had heavier starting weights, gained faster, ate 

fflors feed per day and were more efficient in the utilization 

of feed than replication one during the total feeding period. 

There was a significant difference between the 0.70 

and 0.30 per cent levels of phosphorus for feed efliciency 

and there was a difference approaching significance for 

average daily gain. 

The source of phosphorus had no significant effect 

(P<0.05) on average daily gain, feed efficiency or average 

daily feed intake. 
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TABLfi VII 

SUMMRX OF mo\»m AND FEED DATA 
AVERAGE WEIGHT 54.5-173.0 POUNDS 

Ave. Ave. Ave« Ave. Feed 

Tr€^atment Rep. initial final daily dally per lb. 
wt. wt. «ain feed ftaln 

1 1 49.7 1^3.2 1.11 4.43 3.98 
2 ^4.5 175.5 1.44 5-75 

Average 52.1 159.8 1.27 5.09 3.98 

2 1 51.0 137.8 1.03 4.61 4.47 
2 56.3 184.5 1.53 5.62 3.68 

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 2G0.3 1.65 6.34 

Average 55.0 176.8 1.45 5.67 3.92 

4 1 54.3 164.8 1.32 4.92 3.74 
2 53.0 178.3 1.49 5.38 3.61 

Average 53.6 171.5 1.40 5.15 3.67 

5 1 46.5 166.3 1.43 5.11 3.59 
2 49.0 172.8 1.47 5-1? 3.51 

Average 47.7 169.5 1.45 5.14 3.55 

6 1 52.8 174.0 1.44 5.67 3.92 
2 ^9.3 195.8 1.63 5.83 3.59 

Average 56.1 184.6 1.53 5.75 3.75 

7 1 53.5 166.8 1.35 5.13 3.81 
2 60.5 202.0 1.68 6.06 3.60 

Average 57.0 134.4 1.51 5.59 3.70 

6 1 59.6 172.7 1.35 5.04 3.75 
2 59.? 180.3 1.44 5-1^ 3.58 

Average 59.6 176.5 1.38 5.09 3.66 

Average Rep. 1 51.9 160.0 1.29 4.99 3.91 
Average Rep. 2 56.7 186.1 1.54 5.66 3.67 
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TABLL VIII 

ASALXSIS OF VARIAilCB OF AVLBUQK DAILX GAiJiS, FffiD 
EFFIUILKCI AKD AVERAGE DAILY Fj-ED limKE 

AVERAGE WEIGHT 5^.3-173.0 POUKDS 

Mean Sauares 

Source G*f• Ave. Feed Ave. dally 
daily Rain efficiency feed Intake 

Replications 1 .262^^ .211^ 1,809*^ 

Levels 1 .058 ,240* .075 

Sources 3 .010 .041 .256 

Levels x Sources 3 .014 .033 .113 

Error T .013 .031 .147 

♦•Signlfleant at I per cant level of probability< 

♦Significant at 5 per cent level of probability. 



CHAPME V 

3l!HM4ia 

Sixty-four liftfflpBhire and Duroo weanling pigs were 

allotted to sixteen lots of four pigs each and fed in oon-

cz*ete pens froo an average weight of 5^»3 pounds to an aver 

age weight of 173.0 pounds. light treatments were used with 

two replications per treatment. 

There was a highly significant difference between 

replications for average daily gain and average daily feed 

intake for the total feeding period. There was also a sig 

nificant difference between replications for feed efficiency 

during the total period. A comparison of levels of dietary 

phosphorus resultsd in a significant difference for feed 

efficiency. At the start of the experiment, pigs in repli 

cation one weighed an average of 51.9 pounds and pigs in 

replic'tion two weighed an average of 56.7 pounds. At the 

completion of the experiment, pigs in replication on® weighed 

an average of 160.0 pounds and pigs in replication two 

weighed an average of 186.1 pounds. 

There were significant differences between repli 

cations in average daily gain, feed efficiency and average 

dally feed Intajte for part one of the feeding period (average 

weight 5^.3-151.7 pounds). Bo differences among sources or 

levels were noted in this part of the experiment. 
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In part two of tb© feeding period (average weight 

151»7-173.0 pounds), highly significant differences were 

noted between levels of dietary phosphorus for average 

daily gain and feed efficiency. There waa also a sig 

nificant difference between replications in average daily 

gain during the final feeding period. 

There were no significant differences In any of 

the criteria due to sources of phosphorus supplementation. 

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 signs of weak pasterns 

and crooked legs.. 



�� �

 

 

 

■: !-K 

_ .1 .■.■• 

■; ,r 

V 

■ X . 
■ " 

: 
■ ■ 

■ ■. - ■ : .X 'XX'- ^ 

I',
* •• 

•-
.• 

5 • - t- ,\''Af-' i\l 
• • 

.-r 

- •" 

■ ■ 

■ ■' , '• 
-

.■ 
'•- ' ,,^X 

- jfc'-rf'#' Xt'-l. 
• 

•• •' • • ' ■ ••-.■'X'' 
' • ' ' 

.- -...... . 
-' v-Vv' -X^^'" ' 

x^i^BiBLioaaAm 

.■■■; !-: ^ ; ..i J- - , ' '■■'■'■ ^ .1 i'- I-



BIBLIOaRAPHX 

Aubel, Q, h,, J, 3» Hughes and H, F. Llenhardt. 1935» 
Phosphorus requirements in ration of growing pigs, 
Kansas ̂ Technical Bui* 41. 

Beeaon, W. M. 1957• Mineral nutrition studies of swine. 
Proceedings of the 3;yfflp08lum on Mineral Nutrition. 

Bohstedt, G., W. L. Koblaon, R. M. BethKe and K. H. Bdding-
ton. 1926. Mineral and vitamin requirements of pig 
with special reference to the effect of diet on bone 
development. Ohio Agr, Exp. Sta, Bui. 441:1-18. 

Chapman, H. L. Jr., J. Kastellc, G. C. Ashton and D. V. 
Catron. 1955. A comparison of phosphorus from dif 
ferent sources for growlng-finlshing swine. Jour, 
of An. Sci. 14:1073. 

Gobble, J. L., R. G. Miller, G. ix. Sherrltt and H. W, Dunne, 
1956. Soft phosphate with colloidal clay In rations 
for growing and fattening pigs. Pa. Agr. Exp. Sta. 
Bui. 609. 

Hawk, P. B., B. L. Oser and ¥. H. Sumnerson. 1954. Prac 
tical Physiological Chemistry. 13th Edition. 

Henry, W. A. 1889. Sxperiments In pig feeding. Wis. 
Agr. Exp. Sta. 6th Ann, Rpt., pp. 6-41. 

Jordan, C, E., J. H. Conrad, M. P. Plumlee and ¥. M. 
Beeson. 1957• Phosphorus and protein levels for 
growing-finishing swine on legume pasture. Purdue 
University Agr. Exp. Sta. Mineo A.H. 215. 

McDonald, T. P. 1958, The availability of phosphorus 
from various phosphate materials for swine. Unpub 
lished special problem In lieu of Mastere thesis. 
University of Tennessee. 

Menzies, C, 3., D. Richardson, F. H. Baker and R. F. Cox. 
1955. Phosphoric aGid:^8 a source of phosphorus for 
ruminants. Jour, of An. Sci. 14:1217. 

Miller, M. W. and V. V. Joukovsky. 1953. Availability 
of phosphorus from various phosphate materials for 
chlcics. Poul. Sci. 32:78. 



26 

Fluoiiee, M« P., G. E. Jordan, H. K. Eennlngton and W. M. 
Beeson. 1958* Availability of pboaphorus froa various 
phosphat® materials for swln®. Jour, of An. Scl, 17:73. 

Shrewsbury, C. L. and 0, M. Vestal. 19^5. A comparison 
of different phosphate supplements for hogs and rats. 
Jour, of An. Scl. 4:403. 

Snedeoor, G. W. 1946. Statistical methods applied to 
experiments In agriculture and biology. 4th Edition. 
The Iowa State College Press, Ames, Iowa. 

Vilcox, E. A., C. V. Carlson, V. Eahlmeyer and G, F. Gastler. 
1954. Sources of phosphorus for turiiey poults. Poul. 
Sci. 33:1010. 


