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UITRODUCTION 

Since ma.n domesticated the fowl, he has added many unnatural 

environmental stresses to the systems of the bird. The hen is now 

expected to lay approximately 300 eggs per year rather than a few in 

the spring for hatching. The broiler is expected to weigh four pounds 

in eight weeks on ten pounds of feed. The bird is given only a few 

square feet .in which. to live, whereas its ancestors had the run of 

the ya.rd. The bird in confinement cannot go to a cooler plf.l.ce during 

the hot part of the day. 

The results of these stresses often show up indirectly. Egg pro

duction may drop due to a. disease which has been aggravated by tension. 

The disease 1uay remain subclinical and not be recognized. The broiler 

may not have a foll coat of feathers because of feather picking • 

. Fighting among males on range accounts for a large percentage of the 

morbidity and mortality. 

The relieving of these stresses is one of tho greatest problems 

confronting the poultry industry. This may be accomplished in several 

,.;rays. The birds may be given more floor, water.er and feeder space. An 

antibiotic may be administered continually. More ~lnborate houses and 

equipment may be used. Becau.se of the narrow margin of profit, these 

practices rapidly become expensive. 

When we are able to relieve most of the stresses, man.y of the 

problems will cease. The eaistcncc of these problems accounts for the 

research in tranquilizers in the field of poultry. 

1 



This thesis covers studies that were conducted to detennine the 

influence of the tranquilizers, reserpine and trifluoperazine, on the 

following characteristics: 

I . Egg Production 

II. Egg Quality 

III . Feed Consumption and Efficiency 

IV . Mortality 

V. Fertility and Hatchability 

2 



REVIEW OF LlTERATUPJ!'. 

'J:he ability of tranquilizers to calm or relieve the tension of the 

su
1
bject has become a. very interesting field of study. This is true both 

in the human and in dom.estic. animals. Researchers in this field do not 

always agree as to the effectiveness of the tranquilizers. A major 

l,"eason for this lack of agreement appears to be in the conducting and 

reporting of research which did not follow the scientific research 

principles as outlined by Wilson (1952). · Rath~r than experiment and 

th.en test the theory developed from this experimentation, too many 

reports are published from mere observations. The layw.an is thus misled. 

Welsh (1958) listed these drugs in five categories as to their 

chemical origin: 

I. The Phenothia.zines 

I!. &auwolfia-Alkaloi<ls and Fractions 

III. Substituted Propanediols 

IV. Diphenylmethan.e Derivatives 

V. Ureides and Amides 

The response a.nd dose level cf each type of drug vary greatly. 

Meprobamate, a substituted prop.a.nediol, was used at doses from two 

4.00-milli.gra.B tablets twice daily t.o 24, L}00•milligram tablets daily 

(Pei:mingtoni, 1957).. This worker had 301 psychiatric patients whose 

ages ranged from 15 to 04 years. The patients were started 01.1 the 

lower dose level, vtitb. the level being increased until a favorable 

response was noted. Pemiington found meprobaEtate to be effective in 
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quieting the most violent, noisy patients. However, it had little effect 

on the hypoactive cases. There were no side effects observed except 

when an overdosage was taken. Chlorpromazine, a phenothiazine derivative,~ 

and reserpine, a rauwolfia alkaloid, can be used fo:r hypomanic and 

manic states but are not of value in treating depressions (Ayrd, 1957). 

Chlorpromazine has been shown to be very useful in veterinary 

medicine in several ways. Trough ton !i tl• (1955) found it to be very 

effective in the sedation of both large and small animals. They used 

four milligrams per kilogram of body weight administered orally, or 2.5 

milligrams per kilogram administered intramuscularly or intravenously 

for small anL~als. Large animals were given 1.5 milligrams per kilogram 

of body weight intramuscularly. These levels were successfully used as 

a pre•anaesthetic in more than 250 animals, making them much easier to 

handle, Trough.ton and co .. workers (1955) gave dogs dosages as high as 

fivE: milligrams per kilogram of body i11eight for 30 days without nny 

toxicity. 

tn an attempt to apply this principle of relieving hypertension by 

the administration of a tranquilizer$ Hewitt and Reynolds (1957) fod 

reserpine to ring-necked pheasants at the rate of seven milligrams per 

kilogratn of diet. The drug appeared to stop the fighting of cocks and 

to improve egg production, but it resulted in a lowered fertility. The 

first trial had only one treatment pen and one control pen. Six females 

and two males were used in each. pen. The second trial had 68 pens on 

the control treatment nnd 15 pens on reserpine treatment,, at a t·ate of 

2.5 milligrams of reserpine per pound of diet. Seven hens and one cock 

were used in each. pen. The d..1.t.a indicated that the reserpine-treated 

birds had lower egg production, fertility, and hatchability than the 
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control pens. There was no difference in feed consumption. The results 

indicated that reserpine may not be of value for pheasant breeding 

flocks. Hewitt and Reynolds (1957) conducted two trials using reserpine 

in an attempt to control feathet· picking and cannibalism in young 

growing pheasants. Reserpine was fed in both trials at a level of 2.5 

milligrams per pound of diet. The first trial was a controlled experi~ 

ment in which two pens were on one ration and two more pens were on a 

second ration. The treatment consisted of two more pens with the 

reserpine mixed in the feed. This tri.al was conducted for six weeks. 

The average gain. for the reserpine treated birdu uas significantly less. 

However, reserp-ine treatment apparently reduced feather picking by 

approximately 15 per1!cnt. The second trial was an observation of birds 

raiseicl by t.,-U cluh members. A total of 3,150 pheasants was distributed 

to th,~ merabexs. Half of the chicks were used as controls and half were 

on treatment:. Each member used either the control diet or the diet 

containing reserpine. The treated birds had approximately 19 percent 

less picking. Hewitt (1959), in another trial in. which. there was only 

one pen on each treatment, obtained results which indicated that a 

level as low as one milligram per kilogram of diet might reduce feather 

picking as much as the higher levels. An experiment 'rims then conducted 

with 10 pens on reserpine treatment, at a rate of one milligram per 

kilogram of diet, and three control pens. '£here was considerable 

variation in the percentage of foather picking at three we.eks of age. 

Picking in treatment pens ranged from 16 percent to 73 percent, and in 

the control pens from 30 percent to 62 percentj with the difference 

bctwe1'.;i:1 the averages being only 2. 5 percent. 'l'he control birds gained 

in body weight significantly more than those in the treatment pens. 



It was thus indicated from these data that reserpine may not be of 

value in the rearing of pheasants. The great variation. in the per• 

centage of feather picking tends to indicate that this is a management 

problem requiring careful handling of the birds. 
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Hewitt (1959) obtained favorable results from the use of reserpine 

when given to pheasants just prior to shipping. There were 400 pheasants 

in this study, half on treatment and half on control. The drug was fed 

in a small quantity of feed the evening be fore shipment, after the birds 

had been without feed for 24 hours. It was estimated that all of the 

birds would consume 30 pounds of feed in a short time; therefore 1 40 

milligrams of reserpine per bird was mixed into this amount of feed and 

fed the evening be fore shipping. The men catching the pheasants, without 

knowing ~vhich was the treatment, indicated that the reserpine-fed birds 

were much easier to catch. 

Carlson and Morgan (1958) found no difference in. feather picking in 

twelve-ueek old pheasants fed reserpine from one day of age. The chicks 

were started in battery brooders uith eight groups of 25 each. They were 

moved to four floor pens at three weeks of age and then to wire enclosures 

at eight weeks of age. Reserpine was fed at a level of 2.0 milligrams 

per pound of feed unt:i.l three days prior to moving to wire enclosures, 

at ·which time the drug level was increased to t,,.O 1nilligrams per pound 

of diet. Individ .. i.al body weights were taken at three, eight, and 

twelve weeks of age. 

Reserpine has been sho,;.m to b,3 very effective in lowering the 

blood pressure of turkeys. This is believed to be the reason for its 

ability to reduce mortality in turkeys due to aortic rupture. Ringer 

(1959) fed reserpine orally to turkeys at levels varying from 0.1 
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milligram per kilogram of diet to 4.0 milligrams per kilogram of diet. 

He found a significant reduction in blood pressure at the 0.1, 0.2, 0.3, 

and 0.4 milligram levels. Birds receiving the 0.1 milligram level had 

greater body weight while t 11.ose receiving the 1.0 ano 4.0 milligram levels 

had lesser body weight. The 0.3 and O.L~ milligram. levels indicated a 

trend toward suppressed growth. These studies were conducted with 

various ages, the ages ranging from 5 to 22 weeks. 

Carlson (1956) observed a suppressed growth rate in turkeys fed 

reserpine levels as low as 0.5 railligram per kilogram of diet. The trial 

was conducted for .an eight week period, startine with 18-week old turkeys. 

The turkeys were divided into three pens with nine toms and seven or 

eight hens each. Reserpine at the levels used appeared to reduce 

fighting among the toms. 

Although meprobamate and promazine are effective in human medicine, 

they apparently have no effect on chickens. This was demonstrated by 

Garren an.d Hill (1957), who failed to calm young Single Comb White 

Leghorn males with these drugs. Both drugs were fed at the rate of 125 

milligrams per pound of ration. Five groups were used with 20 birds per 

group. One group was on control and four groups were on treatment. The 

chicks were on treatment from day of hatch to :four weeks of age. Th.e 

drugs did not calm the birds but did cause a decreased growth rate. 

Babcock and Taylor (1957) attempted to determine if meprobamate produced 

muscle relaltation and taming in chickens as it did in mammals. They 

used ten groups of day-old Single Comb White Leghorn chicks with 20 

chicks per group. The study was conducted for three weeks using eight 

levels of the drug and two pens of controls. They fed levels of 0.0, 0.2, 

0.4, 0.6, 0.8, 1.0, 1.4, 1.8, and 2~2 percent meprobamate. After three 



·weeks of treatment there was less gain in body weight at the O. 6 level. 

Growth depression became more pronounced as the drug levels were 

increased. At three weeks of age the 0.8 level and one control group 

were discontinued. The heaviest and lightest birds were also taken out 

leaving 10 birds per treatment. There was significantly less gain at 

seven weeks of age at the 1.t} percent level and highly significantly 

less gain at the 1.8 and 2,2 percent levels. There was a progressive 

reduction in feed efficiency as the levels were increased. 

Burger £.!:. al. (1959) ran several short-tcn.m studies on chlorpromazine 

and reserpine in attempting to set a.cute and chronic toxicity levels. 

Chlorp:romazine was shown to increase growth rate of Single Comb White 

Leghorn chicks, when fed at levels varying from 10 through 100 milligrams 

per kilogram of diet. The drug depressed growth when fed at levels 

varying from 250 through 1600 milligrams per kilogram of diet, and at 

the higher level caused 100 percent mortality by the 2l~th day. The 

differences in g:i:·owth rate wet·e highly significant. These~ results were 

obtained with five separate experiments. The trials were conducted in 

multilevel battery brooders with three to four replicates per treatment 

and six to ten birds pe:;: replicate. In another study Burger £.t al. 

(1959) failed to get a stimulation of gt·owth with New Uampshires when 

chlorpromazine was fed at levels of 2.5, 5.0, and 10.0 milligrams per 

kilogram of diet. Four trials were conducted using reserpine at levels 

varying; from O.S to 500 milligrams per kilogram of diet fed to Single 

Comb White Leghorn chicks. The chicks were started on treatment at four 

days of age and continued to 16 or 24 days of age. Each treatment 

comprised three or :four replicates with six to nine birds per replicate. 

'rhese studies showed a highly significant increase in body weight, 



beginning at the 50 .O milligrams per kilogram level and continuing 

through the highest level. Mortality rate was 96 percent after 21 days 

of treatment at the 500.0 milligrams per kilogram level of reserpine. 

High mortality was not observed at any level of chlorpromazine. 
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Burger (1959) applied an artificial thermal stress to 121 Leghorn

New Hampshire crossbred hens that had been receiving reserpine for 14 

days. A total of 40 birds was used as the control, Li.O on 2. 5 milligrams 

per kilogram of diet, and L}l on 5.0 milligrams per kilogram of diet. 

The hens were subjected to a temperature of 104. degrees Fahrenheit for 

three hours. The groups lost 2Si 12, and 11 birds respectively. The 

percent egg p:r:oduction for the seven-day period prior to treatment was 

72.5, 72.5, and 70.5; and for the seven days after treatment l~4.6, l}8,0, 

and 52.0 respectively. 

A complete life cycle experiment was conducted by Anderson and 

Smyth (1959) with 525 Singfo Comb White Leghorn females. 'l'hc birds were 

divided into three groups. One group received reserpine at the rate of 

0.5 milligram per kilogram of diet starting at three weeks of age. A 

second group served as the control. The third group was put on the 

reserpine treatment at sexual maturity. At sexual maturity the birds 

were divided into floor and cage operations. After lt., weeks of pro= 

duct:i.on the temperature in the cage house was ra:1.sed from 70 degrees 

F'ahren.heit to 90 degrees l!'ahrenheit over a per:tod of five days, and 

maintained at this t<:;mperature for two weeks. These workers found. a 

significant increase in egg we:lght and a highly significant increase in 

alburaen height for the treated birds. Both of these factors were reduced 

significantly by the thermal stress. No differences were noted in shell 

thickness, egg production or hatchability for the birds in the cages. 



Weiss (1959) conducted seven trials using a total of 141 birds in 

attempting to find a level of reserpine which would be compatible with 

egg production. These levels were then used for studies of its pro

tective effect against therct1al stresses. There were 10 to 40 birds on 

each treatment and the trials were run for periods varying from :four 

10 

weeks to thirty-two weeks. In one trial reserpine was injected intra• 

muscularly, using a dosage of O .025 milligram per kilogram of body weight. 

In five trials it was given at the rate of 1.6 milligrams per kilogram 

of diet. There were no significant differences in body weight and egg 

production. At the end of the trials some of the birds were subjected 

to a temperature of 105 degrees Fahrenheit and a relative humidity of 

70 percent. The survival time of the treated birds was 18 minutes, or 

17 percent longer than the controls. In one of the trials the treated 

birds did not haven longer survival time. They were winter-acclimatized 

birds, whereas the birds in the other trials were summer-acclimatized. 

Couch (1959) conducted an experiment using 128 Single Comb White 

tegh.o:i.LA pullets 01.1 four treatmenta with :four replications each. The 

treatrm::m.ts were 0.0, 0.25, 0.50, and 1.0 milligrams of reserpine per 

pound of diet:. No differences in egg production, feed conversion or 

egg weight were observed. There was, however, a difference in the per

centage of checked egg shells. The controls had 4. 33 percent: checks and 

the high level had 2.01 percent checks for the eigJ1t 23-day periods. 

Th.e data were not analyzed statistically. Howevei:·, it can be seen that 

this much difference could be important in a flock of several thousand 

birds. 

Gilbreath §:! al. (1959), in an experiment designed to detect small 

differences, found that reserpine-treated birds laid significantly 
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heavier eggs. The treated birds also had thicker shells; however, the 

control birds la.id 1,4 p-ercent more eggs. These differences fall in the 

.10-.05 percent probability range. The control birds ate slightly more 

feed per dozen eggs. The trial began February 1 b and ran for seven;11 

28 .. day periods. There were 800 White Leghorn pullets in the experiment. 

They were divided into 16 pens. Eight pens were on control and eight 

pens were on treatment. These workers used 2,0 milligrams of reserpine 

per kilogram of diet in the treated pens. 



EXPERIMEN"TAL PROCEDURE 

.The results of three mtperiments are reported in this thesis. A 

total of 985 birds was used in the three trials. 

Trial I 

Trial I was started July 3, 1957, and was concluded August 24, 1958. 

A commercial strain-cross Single Comb White Leghorn, purchased as <lay• 

old chicks, was used. 

The chicks were vaccinated intranasally against Newcastle disease 

and infectious bronchitis at one duy of age. At 11 weeks they were 

vaccinated against fowl pox and Newcastle disease. They were also se:::cd, 

dubbed, and placed on range at this time. The birds were housed and 

vaccinated against infectious bronchitis at 16 weeks of age. The birds 

were treated for worm infestation prior to housing. 

The experimental design for this trial was a randomized complete block. 

The blocks were located in each corner of a 60•pen house. The long axis 

of the house runs northwest to southeast. There were sh~ treatments, thus 

each block contained s:bc pens. Twenty females and two males were placed 

in each pen. The males remained in the pe,.1.s throu.ghout the study. Th.ey 

were rotated within tranquilizer levels on December 30> 1957. 

The pens' dimensions were seven feet by twe.l ve feet. The birds 

were fed and watered ad U.bitum throughout the growing period and the 

experiment. Oyster shell and grit were kept before the hens at all 

times. Cane bagasse was used for litter. The hens were trapnested 

12 



throughout the experiment. There were six nests in each pen. Qne 

(5-£oot) feeder was used in each pen.. Watering cups, which maintained 

a continuous flow, were used. Fourteen hours of light were maintained 

by using an automatic time switch. 

13 

Reserpine was mixed in a basal ration recommended by Oklahoma State 

University (Table I). Drug levels used were 0.0, 0.2, 0.4, 0.6, 0.8, 

and 1.0 milligram per kilogram of diet. 

Individual body weight was obtained by using a hanging type scale 

graduated to O~l pound. Body weights were recorded every 28 days. Feed 

consumption was measured every 22 days. Two tests were made for fertility 

and hatchability. Eggs were saved for four d.ays for each hatch. 

Interior egg quality was determined three times. Three days' collection 

of eggs was used for each determination. The temperature range of the 

house was recorded daily throughout the study. Sexual maturity was 

measured as age, in days, when the first egg was laid. 

Trial II 

Trial II was conducted in an attempt to bracket the optimum response 

level of trifluoperazine. Scheidy (1959) reported that 30 to 50 millih 

gr.ams per kilogram when given orally, produced notable tranquilizing 

effects in young birds. 

The experiment was started November 5, 1958 and was concluded 

November 28, 1958; it was divided into two phases. The first phase was 

concluded November 14, 1958, and the second phase at the end of the 

study. The only difference in the two phases was the method of mixing 

the trifluopera.zine· into the ration. For the first phase a premix was 

made by mixing one gram of the drug into 100 grams of co1"n starch. For 



TABLE I 

Cffi.1POSITION OF BASAL USED IN TRIAL I 

Ingredients 

Feed grade fat 
Ground yellow corn 
Finely ground kafir 
Pulverized oats 
Wheat shorts 
Alfalfa meal (17% protein) 
Fish meal (60% protein) 
Soybean oi.l meal (44% protein) 
Yeast culture 
Pex (liquid whey) 
Dried fish solubles 
Distiller solubles 
Calciun1 carbonate 
Di-calcium phosphate (18% phosphorus) 
Trace mineral mixl 
Salt 
Vitamin concentrate (VC-55)2 
Coliver3 
Feed grade dl-methionine 
Folic acid concentrate 
Vitamin E .concentrata 

Perce1.1t 

4.95 
21.61 
21.61 
9.82 
4.95 
2.51 
4.95 

14. 77 
1.02 
1.02 
1.96 
1.96 
1.96 
3.93 
0.05 
0.48 
0.48 
1.96 
0.01 

19 grams 
19 grams 
0 

ltrace mineral adds per pound of ration: manganese, 27.5 milligrams; 
iodine, 0.88 milligrams; cobalt, 0.59 milligrams; iron, 8.3 milli
grams; copper, l.65 milligrams; and zinc, 1.52 milligrams. 

2vc-55-w-Vitamin concentrate adds the following _per pound of 
finished ration: vitamin.A, L•.,000 I.U.; vitami11 D3, 2,000 I.C .. U~; 
riboflavin, 3.0 milligrams; pantothenic acid, 4 milligrams; niacin, 
20 milligrams; choline chloride, 300 milligrams; vitamin B12, 3.0 
micrograms; procaine penicill:1.n, 2 milligrams; and menadione, 3.0 
milligrams .• 

3coliver---A cold process cod liver extract manufactured by the Silmo 
Chemical Company, Vineland, New Jersey. 

14 



the second phase, a premix of the drug with the basal ration was used 

instead of using corn starch. 
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The treatment levels used in this study were 153.37, 306.74,, 613.48> 

and 1226.96 milligrams of trifluoperazine per kilogram of diet. The 

basal diet was a breeder mash recommended by Oklahoma State University 

(Table II)~ 

Twenty-five Single Comb White Leghorn pullets were randomly assigned 

into 25 individual cages. The pullets were placed into eve.ry other cage, 

thus reducing the possible effects of social order as much as possible. 

Each bird was provided an individual feeder and waterer. Feed and 

water were provided !£ libitum. Individual body weights were taken with 

a hanging scale graduated in ounces. Individual body weight, body 

temperature, and feed consumption were recorded every Monday, Wednesday, 

and Friday. The individual body temperature was taken by suspending the 

bird by its feet and inserting a veterinary thermometer approximately 

three inches into the vent. The temperature range of the house was 

recorded daily. 

The experimental birds used in both Trial II and Trial III were 

from the same breeder. They were Single Comb White Leghorn strain-cross 

pullets purchased as day-old chicks from a commercial hatchery. These 

birds had the same vaccination program as the birds :i.n Trial I. They 

were hatched July 1, 1953, and placed on range at 11 weeks of age. 

Trial III 

Trial III was initiated November 5, 1958 and was concluded August 

12, 1959. It was divided into ten, 28-day periods.. Reserpine was fed 

at three levels; l. 5, 2.0, and 2. 5 milligrams per kilogram of diet. 



TRIAL II 

COMPOSITION OF BASAL USED IN TRIALS II AND III 

Ingredients 

Ground yellow corn 
Ground milo 
Wheat shorts 
Alfalfa meal (17% protein) 
Fish meal (60% protein) 
Soybean oil meal (44% protein) 
Meat and bone scrap (50% protein) 
Yeast culture 
Pex (liquid whey) 
Dried distiller solubles 
Calcium carbonate 
Di-calcium carbonate 
Salt 
Fat (feed grade) 
Trace mineral mixl 
Vitamin concentrate (VC-55)2 
NF-1803 

Percent 

14 .• 91 
19.39 
19.89 
4.97 
4.97 

12.43 
4.97 
1.99 
3.98 
2.98 
2.93 
2.98 
0.50 
1.99 
0.05 
0.50 
0.02 

100.00 

1Trace mineral adds per pound of :ration: manganese, 27. 5 milligrams; 
iodine, 0.38 milligrams; cobalt~ 0 • .59 milligr.arns; iron, 8.3 milli
grams; coppe1·, 1. 65 milligrams; and zinc, 1. 52 milligrams. 

2vc-55---Vitamin concentrate adtls the following per pound of finished 
ration: vitamin A, 4,000 I.U.; vitamin D3, 2,000 r.c.u.; riboflavin, 
3 millig1.·ams; pantothenic acid, q. milligrams; niacin, 20 milligrams; 
choline chloride, 300 milligrams; vitamin B12, 3 micrograms; procaine 
penicillin, 2 milligrams; and menadione, 3 milligrarns. 

3NF-l80·--Furazolidone (N-(5 nitro-2-furforylidcne)-3-amino-2-
oxazolidone). Dr. Hess and Clark, Incorporated, Ashland, Ohio. 

16 



17 

Trial II was in progress at the beginning of this study; therefore, the 

trifluoperazine part of Trial III did not begin until the second 28•day 

period. Until that time these pullets received the basal ration (Table 

II). Two levels of trifluoperazine, 153. 37 and 306. 74 milligrams per 

kilogram of diet, were started on December 3, 1958. Only the nine 

periods in which all treatments were in effect are reported. 

Trial III was conducted in the same 60-pen house in which Trial I 

was conducted. A randomized co1nplete block design was used, with the 

blocks in each corner of the house. The six treatments were randomized 

withil.'1. each block. At the initiation of the study the pullets were 

randomly distributed throughout the house. In the process of housing 

the birds were cooped according to the range shelter from which they 

came. Then an equal ratio of birds from each shelter was placed iu each 

experimental pen, This procedm::e minimized any differences that might 

exist among birds amens treatments. The same equipment and lighting 

procedure used in Trial I were used in Trial III. 

Each pen contained 20 pullets,. which were trapnested throughout the 

study. One male was placed into each pen approximately two weeks before 

the eggs were saved for hatching. Three hatches of four days' egg 

production were made. Egg quality data were taken six times, at four

week intervals. Four days' egg production was used. Each day's egg 

production was broken out the following day. A Lufkin micrometer 

graduated to .001 inch was used for measuring the egg shell thickness. 

An Ames dial micrometer gauge graduated to 0.1 millimeter was used for 

measuring the albumen height. The same person took the same measurement 

for each collection of eggs to minimize human error. 



RESULTS AND DISCUSSION 

The sumraary and analysis of Trial I are presented in Table III. 

No statistically significant differences were obtained for any of the 

measurements. Consistent relationships between drug level and measure"' 

ments did not exist. A good example is in the percentage egg production, 

where there was no cons:lstent trend. More variation was noted within 

treatments th.an among treatments. The 1.0 milligram level of reserpine 

ltad the highest feed consum.ption and the 0.4 level had the lowest feed 

consumption. Bi:rds receiving the 0,6 milligram level laid the heaviest 

eggs, while those receiving the 0.8 level laid the lightest eggs; how

ever, hens in pen 28, the 0.2 level, had the heaviest eggs for a single 

pen. Th.e thickest shells were produced by the 0.4 milligram level and 

the thinnest by the 0.0 and 0.8 levels. The 0.0 and 1.0 milligram 

levels had the highest H:augh unit reading, and the O. 6 and 0. 8 levels 

had the lowest Haugh unit reading. 

The largest percentage of fertile eggs was obtained with the 0.4 

milligram level, and the lowest by the O.O level. Hens receiving the 

0.8 milligram level had the highest percentage hatch of fertile eggs, 

and the 0.4 level the lowest. Sexual maturity was latest with the 0.4 

milligram and 1.0 levels and earliest with the 0.0 and 0.8 levels. }lens 

receiving the 0.8 milligram level had the heaviest body iveight, the O.& 

level the lowest body weight. 

The negative results found here tend to agree with other workers' 

results) in that the optimum level of reserpine was approximately 2.0 
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Treat. 1 

o.o 

0.2 

O.L} 

TABLE III 

EFFECTS 011' RESERPINE ON EGG PRODUCTION, EGG WEIGHT, SHELL 'mICI<NESS, 
INTERIOR. EGG QUALITY, BODY WEIGHT A~"'l) CERTAIN P.EPRODUCT!VE TRAITS 

Adj. Ave. 
Percent2 Percent feed egg Ave. Ave. 

Pen egg cons. wt. shell Haugh Percent hatch 
no. prod, (lbs.) (gm.) thlck. units fert. fort. 

6 57.7 2287 61.1 .0118 79.4 92.0 73.1 
29 63.5 2187 60.3 .0110 77,5 98,4 88.6 
33 54.7 2274 61.4 .ons 73.8 67.0 78.0 
55 57.4 2243 60.2 .0117 78.0 93.7 84.6 

Ave. 53 .. 5 2248 60,7 ,0115 78.4 89.2 81.8 

l 48.7 2220 61.3 .0116 79.8 94.7 so.o 
28 52.9 2146 6l1 .• 8 ,0118 79.7 89.7 74.3 
32 64.0 2304 60.7 .0112 73.6 100.0 80.7 
56 59.4 2252 59.2 ,0118 76.4 96,0 85.6 

Ave. 56.l 2230 61.2 .0116 77.0 95.0 80.0 

3 48.0 2139 62.2 .0128 77.0 100.0 73.4 
25 56. 3 2252 58. 7 .0116 78.9 97.0 77.6 
35 55.0 2370 62.4 .0112 80.1 96.8 81.1 
57 57.6 2lli8 61.3 .0117 77.4 96.4 82.1 

Ave. 54.3 2227 60.9 .0119 78.3 97.5 78.6 

~ays Ave. 
to body 

first wt .• 
egg (lbs.) 

170 4.22 
168 4.20 
172 4.33 
166 4.07 
169 4.20 

178 4,16 
179 4.18 
165 4.18 
174 4-.09 
1 N- 4.15 

180 4.18 
169 4.19 
177 4.21 
184 4.07 
175 4.16 



0.6 5 56.0 2239 59.0 .0117 75.0 
27 53.8 22L~$ 63.3 .0118 75.0 
31 49.6 2266 62.1 .0114 78.3 
60 60.8 2234 61,6 .0114 77.2 

Ave. 55.3 2247 61.6 .0116 76.3 

0.8 4. 61.0 2312 60.0 .0115 76.1 
26 57 .o 2253 60.l .0115 7 5,4 
34 60.0 2246 60.0 .0116 76.4 
59 52.7 2195 57.5 .0114 77 .5 

Ave. 57.7 2252 59,4 .0115 76.3 

1.0 2 56.1 2276 60.4 .0119 77 .6 
30 55.6 2339 62.l .0117 79.3 
36 60.5 2178 60.2 .0115 77.5 
58 55.6 2270 60,3 .0117 79.3 

Ave. 57.0 2266 60.7 .0117 78.4 

Calcu.lated F 

Treatment .445 .176 1.02 .625 1.26 
Block .441 • 583 1.08 2.37 ,018 

Relative Efficiency 

92. 72 94.56 82.95 117. 81 83. 77 

1i1illigrams of reserpine per kilogram of diet. 

2Percentage hatch of fertile eggs. 

97.3 87.2 
94.6 78.l 

100.0 70.9 
90.5 79.0 
95.0 78.9 

99.l 80.0 
99.0 87,7 
84.2 87.l 
97.8 80. 7 
94.8 83.6 

95.7 86.4 
91.9 74-.6 
62.2 81.4 
95.6 84.9 
90.7 82.0 

1.01 1.35 
1.59 .369 

108.01 91.77 

174 4.06 
175 4.14 
171 4.19 
173 4.12 
174 4.13 

168 4.16 
170 4.25 
168 4.47 
171 4.14 
169 l1-.26 

189 4.25 
180 4.52 
164 4.00 
177 4.18 
178 4.24 

1.39 .764 
1. 70 1.69 

109.08 108.96 

I-" 

"° 
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mHligrams per kilogram of diet. 

There are several factors the researcher should consider before the 

trial is started, and after it is analyzed. These factors will generally 

fall into two categories; (1) the experimental unit used, and (2) the 

physical facilities e1nployed. 

The experimental unit should be a random sample of the population. 

If it is not a random sample the results may not be applicahle to other 

conditions and other samples of the population. This is the reason for 

using a commercial strain of birds. If a closed flock had been used, 

it might not have been a true sample of birds now used for commercial 

purposes. 

The experimental design to be used is a question that must he 

answered very carefully. This will be determined by the variation in 

the house among different locations. It was believed that a location 

gradient existed in this house; therefore, the randomized complete block 

design was used. Unless a uniformity trial is run, the researcher w:i.11 

not know definitely where the gradient is until sufficient experiments 

have been conducted. 

The relative efficiency analysis will give an indication as to 

v~1ich design is the most efficient. If the relative efficiency reaches 

120 or above, thl:i randomized complete block design would be applicable 

(Cochran and Cox, 1957). Therefore, from Table III it can be seen that., 

under the conditions of this experiment, very little efficiency was 

gained by using the randomized complete block design. 

'When the data in an analysis are in either hig,.11 or low percentages 

(above 70 or below 30). a transformation may be needed (Bartlett, 1947). 

He gives the transformation as the arcsin Vpercentage. This trans• 
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formation makes a more uorroal distribution from the binomial distribution 

of the percentages. This is done by decreasing the value of the large 

numbers a.11d increasing the value of the small numbers. Such a trans• 

formation was made on the percentage o.£ fortile eggs arid the percentage 

hatch of fertile eggs. The calculated F value for the percentage and 

transfonnation of these two measurements is sho,,m in Table IV. As can 

be seen from this table., there was a difference in the value obtained. 

However, the null hypothesis was not rejected in either cas.e. This tends 

to indicate the ability of the F test to give a valid answer although all 

of the assumptions of the F test are not met. 

TABLE IV 

CALCU!A TED F FOR PERCENTAGE AND ARCS IN V PERCEi:-lTAGE 

Treatment Block 

Hatch of fertile eggs 

Percent 1.35 0.37 

Transformation 0.50 0.32 

Fertile eggs 

Percent 1.01 1.59 

Transformation 0.91 0.54 
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The summary and analysis of Trial II a.re presented in Table V. 

Shown are the means by treatment for the following observations: 

initial weight, weight. gain, feed consumption, initial body temperature, 

and final body temperature. The calculated F values are listed at the 

bottom of the table. From Table V it can be seen that only three of the 

traits show treatment effects. The F value indicated a real difference 

existing due to treatment (at the 95 percent level of probability) for 

weight gain, and a difference due to treatment (at the 99 .9 percent level) 

for feed consumption. The probab.ility level for effect of treatment on 

final body temperature was about 75 pe.rcent •. 

TABLE V 

MEANS BY TREATMENT FOR TRI.AL. II 

Feed Initial 

'J.reatment1 
Initial We:lght cons. body 
wt. lbs. ca:i.n lbs. Kgm. temp. 2 

0 2 •. 626 .5L:.O 2.067 108.2 

153.37 2.852 .b.-23 2.007 · 108. 2 

206.7L~ 2.752 ,540 2.003 

613.t~s 2.790 .428 l.803 

1226.96 2.776 .316 1.531 

MS Error .0463 .01343 • 03e:WL} 

F • 7911+ 3.269* 6 • 246 ~'drlt 

1Milligrams of t.rifluoporazli.te per kilogram of d:l.et .• 

2l)egrecs Fahrenheit. 
*P = ~ 0.05 
*irlrp == <. 0. 001 

108.2 

:wa.o 

108 •. 2 

.14, 

.25 

Final 
body 

2 t§IDP. 

107 .6 

107,2 

107.l 

106.8 

107.3 

.171 

2.191 
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It then becomes of interest to determine which of the treatments 

differ. To assist in doing this, Duncan's Mult:tple Range Test is used 

(Dlli"'lca.n, 1955). In this technique the treatment means a.re ranked in 

order of magnitude, and a line is drawn underscoring those means which 

are not significantly different. The results are shovm in Table VI,. 

TABLE VI 

DUNCAN'S MULTIPLE RANGE TEST APPLIED TO FEED CONSUMPTION 
AND BODY WEIGHT GAIN DA'J:A OBTAINED IN TRI.AL II 

Feed consumption (99% level) 

Trea.troentl 1226.96 613.48 306~ 74 153.37 

Mea112 1.531 1.1303 2.007 

Weight gain (95% level) 

Treatment1 1226.96 613.48 153.37 306.74 

0.316 0.428 0.428 0.540 

!Milligrams of -trifluoperazine per kilogram of diet. 
2Expressed as kilograms 
3Expressed as pounds 

0 

2.067 

0. 

0.540 

In the case of feed consumption, it can be seen that the 1226.96 

level of trifluoperazine d:i.d not differ from the 613.48 level, but did 

differ from the other levels. In the weight ga::i.n the only difference wae 

between the high level and all other levels. The 153.37 and 306. 75 levelo 

appeared to show an effect on the. fe.ed consumption, but are the only 

levels which did not show a significant or marked effect. Because they 

maintained their growth v,hile posnibly consuming less fe~d than the 

controls, they were selected as the two levels to be u.sed in Trial III. 



The surm.nary and analysis of: Trial III a.re presented in the following 

tables! perccnt:age egg product:Lon by pc,dods oa h.en~da.y basis, Table 

VII; adjut,ted feed cm1.sumption in pounds by periods on hen-day basis, 

Table VIII; factor representing ratio of percent egg production to 

pounds of feed consumed on hen-day basis> Table IX; mean body weight by 

periods based on pen weights, Table X.; treatment means of egg quality 

factors, Table XI; and treatment means of hatchability, '£able XII. 

Five mutually orthogonal con,parisons we.re tJacle on treatments and 

three on blocks (Snedecor, 1956). These comparisons are given in Table 

XIII. In the table of comfHU:isons, the first one compares the control 

with a.11 other treat,nents. The second compares the reserp:tne treatments 

with the trifluoperazine treatments, The third compares the two levels 

of trifluoperaz:i.ne, The fourth compares the middle level of reserpine 

with the low and high levds of rei:;e:i;pine. The fifth compares the low 

and high levels of reserpine, In the comparisons of blocks, the first 

compares the two sides of the house. The second compares the two ends 

of the house. The third compares the house dia3m1ally. The importance 

of these comparisons uill be discussed further as they become of 

consequence. Comparison one for treatments has little importance in 

this study since it compares the control with all othcn: treatments. 

Since the treatme·nts a.re made up of two drugs, any :l..nte:rpretatlon would 

involve comparing the~ cate:gory drugs with control. 

In Table VII the percentagE, egg production :.ts given as treatment 

·means for ea.ch period. 'I'hc t1ignif:Lcance of cor,1parison one, period one, 

is probably due to chance. Comparison two is signi.i:icant in. a majority 

Qf the periods, It will be noted that the cause of this significance 

reverses during the sixth period. The trifluopera.zine treatments were 



TABLE VII 

PERCENTAGE EGG PRODUCTION BY PERIODS ON HEN-DAY BASIS 

Periods 
Treatment 1 2 3 4 5 6 7 8 9 

0 .0 45 . 6 76 . 2 79 . 1 82 .0 79 . 5 77 .o 77 . 8 71.9 70 . 1 
l. 5 Res . 32 .9 71.6 78 . 6 80 . 6 80 . 3 78 . 4 76 . 5 69 . 4 65 . 5 
2.0 Res. 32 . 8 73 . 0 79 . l 80 . 1 79 . 2 76 . 7 77 . 3 74 . 4 71.0 
2 . 5 Res . 35 . 6 76 . 9 83 . 1 82 . 5 80 .0 72 . 8 72 . 9 63 . l 61. l 

153. 4 Tri. 41 . 5. 75 . 7 82 . 7 84 . 2 83 . 3 71.4 67 . 2 60 . 5 62 . 3 
306 . 7 Tri. 36 . 8 80 . 7 87 . 8 88 . 3 84 . 8 75 .0 67 . 6 59 . 0 57 . 1 

Period mean 37 . 5 75 . 7 81. 7 83 .0 81.2 75 . 2 73 . 2 66 . 4 64 . 5 

Comparison Sum of squares for treatments 

l 310 . l* 1.5 31.8 5. 2 33 . 6 15. 6 99 . 9 145 .0* 145 . 6** 
2 139 . 3 95 . 5 122 . 8 131. 2* 86 . 7* 38 . 1 318 . 5** 393 . 1** 154 . 4** 
3 44 . 6 50.0 51.0 33 . 2 4 . 8 25 . 9 0 . 4 2. 6 36 . 6 
4 6.0 4 . 2 7. 8 5. 2 1.8 3. 4 18 . 7 181 . 5* 157 . l** 
5 13. 5 55 . l 37 . 4 8 . 0 0 . 1 63 . 3 25 . 2 75 . 6 36 . 1 

Sum of squares for replicates 

l 1.6 104 . 2 52 . 2 26 . 2 32 .0* 95 . 2* 172 . 3* 2. 2 20 . 2 
2 102 . 1 10 . 4 36 . 0 29 . 3 7 . 6 o.o 1.4 l}2 . 4 127 . 0** 
3 2. 9 10. 1 0 . 4 15. 8 13 . 6 31.3 67 . 7 225. l** 200 . 7*** 

Error M. S. 40 . 2 36 . 4 27 . 8 18 . 9 10 . 3 26 . 0 31. 3 25. 6 11.9 
*P = .( 0 .05 **P = ,(,_ 0 , 01 ***P = <.. 0 . 001 

N 
IJt 



TABLE VIII 

ADJUSTED FEED CONSUMPTION IN POUNDS BY PERIODS ON HEN-DAY BASIS 

Periods 
Treatment l ________L____ 3 4. 5 6 7 8 9 

o.o 606.6 653.2 697 .4 667.6 69L}. 2 630.2 609.3 57L~.2 572.5 
1.5 Res. 609.1 662.4 702.t+ 676 .l1, 693.8 604.1+ 593.0 .55G,5 555.2 
2.0 Res. 611.3 665.L~ 705.6 681.3 691. 7 593.2 606~.0 565.4 574.2 
2.5 Res. 617 .6 663.9 715.Lt 679 .1 682.3 578.5 601. 7 4.92. 7 526.0 

153.1-.i. Tri. 611.9 6fi,4. 2 682.l 660.2 623.7 522.9 513.6 491. 7 540.2 
306. 7 Tri. 608.3 622.6 656.L~ 641.3 633.6 508.6 501.0 49L;. 8 505.6 

Period niean 610.8 652.0 693.2 667.7 669.9 573.8 570,8 529.2 545.6 -:------~~ --·-----------------------------
Sum of sgua;res for treatments - ---~-------~-------

l 5.3 0.4 5.2 o.o 177 .0*).,'* 924. 2·1-t** l:.!,,} 5 • 4# ~/: 607.0 216.3* 
2 2.0 279.Pi** ,'J.t,5. 8**,\' 238. J*'frl, 1102. 3*'<'""'~ 190l}. 8*id'1 2591.0~'t-'l:'1'1 606.2 250, 61~ 

3 1.6 58.3 (} ~. f" 
0.::..0 b,.lh 6 12.2 25.6 19.a 1.2 149.6 

4. 0.7 0.3 l n .o 2.1 2.2 2.9 12.5 2"/7.l} 188.2* 
.) 9.0 0.2 21.l 0.9 16.0 121.0* 9 • .5 508 .• 8 106.6 ~- ~~ ~--------------

1 
2 
3 

16.7 
16.0 
0.9 

S:!:!fil 

10.5 21..8 
555.8~~** 39. 3 

0.4 0.6 

0.1 
3.8 
o.o 

9.2 
4,6. S 
1.1 

2.3 
7.0 

97. (>·k 

? " -•0 38.2 1.8 
LrG. 5 74.l+. 8* 448. l~'i:";'( 
o.o 359.6 132.1 

.. __ ------ e7',,c"""'"-- ·-----~·~~"""------------~ 

Error M.S. 17.0 19.3 21.7 14.2 12.3 18.5 65.0 144.0 36.8 . - - -~a---------
*P = <... 0.05 *i':p ::: <. 0.01 1;•lrl{p = < o .001 



TABLE IX 

FACTOR REPlmSE'.NT!NG RATIO OF PERCENT EGG PRODUCTION TO POUNDS OF FEED CONSUHED 
ON HEN-DAY BA.SIS1 GIVEN AS TREATMENT MEANS BY PERIODS 

Periods 
Treatment 1 --

2 ~3 -·-4 5 6 7 8 

0.0 30.0 46.8 45.4 49.l 45.2 48.9 51.1 50.1 
1.5 Res. 21. 7 43"'3 M.• .• 0 47.7 46.2 51.9 51.6 49.3 
2.0 Res. 21.4 l}4.0 l~t~. 8 47.0 4,5.8 51.3 51.0 52.6 
2.5 Res. 23.0 46.l~ l:-6.4 48.6 46.9 50.3 49.0 51.2 

153.l} Tri. 27 .. l 47.0 4-8. 5 51.0 53.4 54.6 52.3 49.2 
306. 7 Tri. 26.9 5L8 53.5 55.2 53.8 58.8 54.0 47.9 

Period r110a.11 25.0 46.6 47.2 49.8 48.6 52.6. 51.5 50.1 

Comearison Sum of sguares ..Jor treatments 

l 120.4* 0.2 16.0 2.3 54.6/frl; 67. 5"''* o. 7 0 .,~ 
2 118.S* lll.6* 155.0*** 136.5** 253.5*1r* 145.2*,'r* 31. 7 52.5 
3 0.2 l}6.6 51.0* 33.6 0.2 36.l* 5.0 2.6 
l., 2.3 1.9 1.6 3.3 l.4 0.1 1.6 I+. 8 
5 3.2 19.2 5.1 l. 7 0.8 s.o 13.8 17.7 

Sum of sgu,!_r,~p for replicates 

1 5.0 30.2 30.8 10.3 16.0 43.7* 80.7* a .• o 
2 24,8 73.2* 2.5 5.3 0 .. 2 1.5 1.1 44.0 
3 9.4 3.0 o.o 5.3 3.1 0.1 25.6 61.6 

Ert,'Ol' M.S. 16.9 .11~3 7 '" .o 8.9 l~. 9 7.5 17.0 24.5 
lcoded 10w2 1.? = <. 0.05 ~ri(f! .,,, <. 0.01 ***P = <. 0.001 

9 

4.9.0 
47.l 
49.4 
l}6. 5 
46.1 
45.9 
47.3 

13.8 
13.l 
0.2 

17 .• 8 
1.2 

12.8 
0~8 

40.8 

8.6 N 
-...J 



TABLE X 

MEAN BODY HEIGHT BY PERIODS BASED ON PEN WEIGHTS 

--·~. -·-- - ------
6 7 6 9 -

o.o 4.02 4.05 {,,.15 4.21 b,. 27 !+, 29 4.30 !j,. 34- 4.32 
1.5 Res. L, .• OG 4-.09 t.: .• 14 l}. 26 4.,31 4 .• 24 4 .• 2L} Li .• 25 4.26 
2.0 Res. 4-.07 I+. 09 4.12 4.24 l1-. 28 l:,. 24 4.26 ,4 .• 26 4.24 
2..5 Res. 4.00 4.0L} 4.16 4.26 4. 2l} Li-.18 L} .19 4 .• 16 4 .• 16 

153.4 Tri. 4.0!.} L,-.1~. !.:-. 20 4.29 L, .• 11 4.07 4.17 4.09 4.21 
306. 7 Tri. 4.06 l\. lb.- L}.19 4.27 l,. OB 3.97 3.93 l,.03 4.00 

Period mean 4.04 L+. 09 L~.16 4.26 L~. 22 L:,.17 4.18 4 .• 19 L~. 20 -
Comparison , -·-- Sum of sguares :for trea.tments 

1 0.002 0.007 o.o 0.009 0.006 0.076** 0.064 0 .110~\' 0.070* 
2 o.o 0.02Li- 0.012 0.005 O.lli,8~...-rie 0.197,\--::* 0.155** 0.117*-~ 0.603* 
3 0.001 o.o 0.001 o.o 0.002 0.022 0.113* 0.005 0.07L,1: 
4 o.oos 0.001 0.003 0.002 O~O 0.002 0.005 0.009 0.002 
5 0.010 0 .00L} o.o o.o 0.012 0.007 0.007 0.190 0.200 - .. -

Sum of sgua.res for replicates 

l 0.007 0.001 0.018 0.005 0 .• 0 o.o 0.001 0.001 0 .OOL} 
2 o.o 0.026 0.040 0.010 0.01.,.0 0.029 0.025 fJ.001 0.062* 
3 o.o 0.002 0.003 0.002 0.0 O.OlL1. 0,0L:,2 0.032 0,018 

Error M.$. 0,008 0.012 0.015 0.009 0.133 0.089 0.0143 0~0123 0;012 N 
co 

~~p :::: <. 0.05 -:rap = L..... o··.01 ~'rlrlcp ::: <. 0, 001 



TABLE XI 

TREA!MEJ:,,"T MEANS OF EGG QUALI"fY FACl'ORS FOR SIX PERIODS 

March _ . Ar::ril May 
Egg Shell Hau.gh Egg Sh,~11 . Haugh Egg Shell Haugh 

Treatment: weight thick. 1 uni.ts weight thick.1 units weig,1:J.t thick.1 units 
r 11' - • t - - . . ...,. >r 

0.0 54.6 1 "c; . .::;.,; 82.0 55.Li, 1. 3li- 84.2 56. l 1.25 80.7 
1. 5 Res. 55.4 1.33 33.2 55.l} 1.32 83 .L} 56.5 1.23 80.3 
2.0 Res. 55.2 1.34 85.9 56.0 1. 3<'} 85.4 56.S 1.23 83.1 
2.5 Res. 54.8 1. 34~ 82.9 54.9 1.32 33.9 55.9 1.24 80.9 

153.L:. Tri. 5L~. 3 1.30 03.1 54.5 1.31 83.9 55.7 1.23 80.7 
306. 7 Tri. 54.6 1.26 83.6 54.2 1.30 BL~.4 55.0 1.22 31.5 

Mean 5L; .• 8 1.32 83.5 55.l 1.32 8l1 .• 2 56.0 1.23 81.2 

1 0.21 58.80* 9. 2l} 0.42 18.l}l 0.02 0.04 v:~.01 1.16 
2 1.88 114. 0$*".k* 1. 22 5.55* 26.13 0.01 6 • 12 ,'n,'-'J( 6.53 0.55 
3 0.08 28.12 0.45 0.12 !, -• !.~Ii 

, .... J\.,i 0.4-5 o. 91 . ~!-. 50 1.36 
4 0.06 1.50 23.60~** 1.98 12. OlJ 9.38 0.67 0.17 17.85 
5 0.84 2.00 0 • .32 0.66 1.12 0.32 o. 72 Li •• 50 1.36 

_ __ Sum of squares for reDlicates _ 

1 
2 
3 

0.08 
1.04 
0.67 

2.67 
2.67 

16.67 

0.57 
0.09 
0.01 

0.07 12.04 
0.05 O.OL1. 
0.18 0.38 

0.92 0.11 2. OL} 2.80 
3. Li-5 0.00 22.04 2.04 
2.60 1.13 22.04 1.31 

Erroi: M.S. 1.77 9.70 2.14 0.68 7.00 4.35-4- 0.33 7.60 4.70 



June July August 
Egg Shell 1 Haugh Egg Shell· Haugh Egg Shell Haugh 

Treatment weight thick. units weight thick.l units wei~ht thick.l units 

0.0 56.5 1.23 80.5 56.9 1.26 79.4 
1. 5 Res. 57.0 l.20 80.1 57. 3 1.26 78.5 
2.0 Res. 57.2 1.21 81.9 56.5 1.24 81.8 
2.5 Res. 56.7 1.23 80.2 56.3 1.27 78.9 

153.4 Tri. 56.0 1.22 80.1 56.1 1.26 78.8 
306. 7 Tri. 55.l 1.19 81.l 55.5 1.22 79.. 9 

Mean 56.4 1.21 80.7 56.4 1.25 79.6 

Comparison Sum of squar~for treatments 

1 
2 
3 
4 
5 

1 
2 
3 

0.02 
9.35* 
1.53 
0.35 
0.21 

0.40 
0.22 
l.98 

12.03 
5.00 

18.00 
1.50 
8.00 

0.67 
42.67* 

8.17 

0.08 
0.14 
2.10 
1. 71 
0 .Ol:-

4.95 
o. 77 
1.35 

1.01 12.68 0.08 
3.82 6.08 0.66 
0.60 28.12 2.53 
0.35 18.38 25.01* 
2.10 1.12 0.36 

Sum of squares for replicates 

0.01 
1. 76 
2.34 

0.04 
7.04 
3.38 

0.81 
0.02 
0.08 

57.4 
57.3 
57.4 
56.8 
56.9 
55.8 
56.9 

0.82 
2~05 
2.10 
0.40 
0.28 

1.35 
2.34 
1.00 

1.27 77 .6 
1.24 78.2 
1.25 79.7 
1.28 77.9 
1.26 78.0 
1. 22 79.0 
1.25 78.4 

13.41 2.58 
17.63 0.01 
32.00 2.20 

2.67 0.55 
32.00 0.28 

5.0li, o. 20 
22.04 15. 36'1: 
13.38 0.48 

Error M.S. . 0.60 8.60 3.87 1.05 11.00 5.32 1.27 11.00 2.51 

lcoded 10-2 *P = <. 0.05 ~"*P = < 0.01 1:**P = <. 0. 001 

N 
',,1;l 



TABLE XII 

TREATMENT MEANS OF HA.TCHABILITYl 

ht Hatch 2Jtd JJg.tch 3rd aa t_c\1 
Hatch of Hatch of Hatch of 

Treatment Fertility fertile eggs Fertility fertile egss Fertility fertile eggs 

o.o 35.92 76.26 87.87 68.28 75.94_ 71. 76 
1.5 Res. 84.45 69.64 79.86 67.94 so. 54, 67.78 
2.0 Res. 82.83 76,17 80.19 63.53 81.87 68.36 
2.5 Res. 81.85 7 5.19 84.56 70.18 73.32 64.67 

153.4 Tri. 03.86 74.19 80.90 68.70 80. 72 69.73 
306. 7 Tri. 76.26 78.70 79.37 7.3.05 76.56 67.21 

lArcsin Vpercentage transformation 

Comparison Sum of squares for treatments 

l 55.07 7.30 66.53 l~. 97 53. 77 23.85 
2 43.04 37 .11* 18.72 15.96 22 .• 28 26.60 
3 115.60 4Q.6l}* 33.54 36.04. 51. 76 96.88 
4 0.24 37 .55* 23.52 LOO 5.12 0.64 
5 13.52 61.60-!."* 16.19 14.66 4.70 o.os 

_ Sum of squares for blocks. --~---

1 58.94 8.59 53.07 2.60 14.7L,1. 4-0.98 
2 20.89 2.21 0.06 0.26 73.54 307 .16-lt 
3 4.39 3.89 28.84 3.02 3.19 5 7 8. 99)\'* 

E.M.S. 48.25 6.33 42.36 28.91 75.91 48. 71 

*P = < 0.05 *'*P :;: < 0.01 (.,J 
0 



TABLE XIII 

ORTHOGONAL COMPARISONS ON TREATMENTS AND ON BLOCKS 

Treatment.,1 
Comparison o.o 1.5 2.0 2.5 153 306 

1 Control vs. -5 +l +l +l +1 +1 
other treatments 

2 Reserpine vs. .. 2 -2 -2 +3 +3 
t ri fluope raz ine 

3 High vs. low -1 +l 
trifluoperazine 

l+ Quadratic with ... 1 +2 -1 
reserpine 

5 Linear with +l -1 
reserpine 

Blocks2 
~omearison 1 2 3 4 

l Sides s.w. & S.E. +1 +l -1 -1 
vs. N.W. &: N.E. 

2 Ends s.w. & N.W. -1 +1 +1 -1 
vs. S.E. & N.E. 

3 Diagonal s .w. & N.E. -1 +l -1 +1 
vs. S.E. & N.W. 

!Tranquilizer levels expressed as milligrams per kilogram of diet. 

2P11ysical location of the laying pens. 

31 
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higher during the first pa1:t of the study but lower during the last part. 

Comparison four indicates a quadratic effect of reserpine on egg pro

duction during the last two periods, which were the periods of high 

temperature. 

Due. to the maoy variables which might be present, it is impossible 

to e~lain the erratic differences among blocks. These variables could 

include a consistent wind direction, topographical gradient 1 differences 

in amount of <lirect su.nlig..'lt, and because of the above, a Treatment X 

Block interaction.. If interaction were present the main effects would, 

technically speaking, have no meaning. Tb.is interacti.on, if present, 

could be removed in further studies by replicating treatments within 

blocks, 

Comparison two, Table VIII, indicat.ed the ability of trifluoperazine 

to decrease feed consumption. This decrease was significant for all 

periods except periods one and eight. As stated previously th.e signifi

cant difference in comparison ori.e was expected. The two significant 

differences found in comparisons four and five may be only chance s:i.nce 

there were 16 other such constants which were not significant.. Although 

not significant, it is of interest to note> as tva.s expected, the hens 

receivin,g the high level of trifluoperazine in the majority of the periods 

consumed less feed than those receiving the low level. 

The importance of using the randomized block can be illustrated 

again in the second comparison for the sum of squares of blocks (Table 

XIII). This indicated a. sig.1ificant difference between ends of the 

house for periods t~.m, eigi."1.t, and nine. 

It has been pointed out in previous tables that trifluoperazine 

increased egg production and decreased feed consurnption. The question 
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now arises as to whether treatment altered the :ratio of egg production 

to volume of feed consumed. From comparison two, Table IX, it can be 

seen that the trifluoperazine treatments resulted in a higher percentage 

of e.gg production per volu.-ne of feed consumed than. did the other treat .. 

ments. This difference was significant from the second period through 

the si:ath. The importance of computing this ratio can be seen when this 

comparisort is considered with the same comparisons :for egg production 

and feed consumption. The differences iu egg production did not reach 

significance until the fourth period and in feed consumption. not until 

the second period. However, dif fe:rences in egg rn:··'.)duction were signifi .. 

cant for the last three periods and differences in feed con.sumption were 

significant, or approached significance, for the same periods. Thus 

there may be no difference for these two measurements when calculated 

separately; however, when calculated combined as a ratio, nignificant 

differences were detectable. 

Although hens receiving the trifluapera.zine treatments consumed less · 

foed, they maintained body weight proportional to the other experimental 

units through the fourth period (se.e comparison two, Table X). From the 

fifth period until the eud of the study they had significantly less 

weight.. A.gain, the hens receiv:i.1:1g the high level of trifluoperazine, 

after the first two periods, weighed less than those receiving the loH 

level. In the block sum of squares, although it was significant for 

only one period, comparison two contained the majority of the sum of 

squares in seven of the nine periods. 

Egg quality data are presented in Table XI. As can be seen in 

comparison two, trifluoperazine appeared to decrease egg weight aud 

shell thict-..ness but did not affect Haugh units. This comparison for egg 



weight was significant for three collection periods. Although the 

difference in shell thickness for this comparison was significant only 

once, and approached significance a second time, it will be noted that 

the high level of trifluoperazine produced the thinnest. shells in all 

periods. The above results could be expected when the past discussion 

on egg production and feed consumpUon is considered. 

Another point of interest in Table XI is cornparisoa four for Haugh 

units. Although differances represented in this comparison were sig1.1.ifi

cant only twice, in all but on.c of the collection periods it contained 

the majority of the treatment .sur:, of squares. 

It appears from these data that there was no difference in block 

sum of squares with regard to egg quality factors. 

Under the conditions of this experiment there appeared to be no 

effect of treatment on hatchabi.lity, Table XII. The significant 

difference obtained in. the hatch of fertile eggs in the first hatch. may 

have been due to chance. 'lhe error mean square for thcoe comparisons 

was considerably lower than the other error mean squares. 

Since there appeared to be no explanation for the significance 

found in the block sum of squares for the third hatch, this m.ay have 

been due to chance. If a trend had been evident in the other hatches 

for these comparisons, a statement could possible be made. 



SUMMARY AND CONCLUSIONS 

In three trials a total of 935 Single Comb White Leghorn pullets 

were fed two tranquilizers, reserpine and trifluoperazine 1 in an attempt 

to determine the effects of these tranquilizers on. mature laying hens. 

Reserpine treatment levels were 0.2, 0.1+, 0.6, O.H, 1.0, 1.5; 2.0, and 

2.5 milligrams per kilogram of diet. The tr:tfluopera:dne treatment 

levels were 153.37, 306.71+, 613. , and 1226.96 milligrams per kilogram 

of diet. 

No treatment effects were detected in Trial I, where the maximu.i:n 

level o.f reserpine was 1.0 milligram per kilogram of diet. 

A significant difference due to treatment was obtained in Trial II. 

Because the t:dfluoperazinc levels of 153. 37 m1d 306. 71.J maintained body 

weight on less feed, they were used in Trial III. 

D:it Trial III, reserpine fed at the 2.0 level appean,d to maintain 

egg production during mid-m.1n11nEH'.' weather and possibly improved the 

interior quality of the egg as measured by Haugj1 units. 

Trifluoperazinc levels of 153. 37 and 306. 7l~ increased the ratio of 

egg production to the volume of feed consumed. This ratio remained 

significant throughout the major portion of the trial. The egg pro-

duct:.i.on for the trifluoperazinc treatments, however, was below the 

average egg product:i.on for all treatments in the later periods. There 

was some indication that these levele de::rcased egg weight. The birds 

on these treatments also had significantly lower body weights than did 

those on the other treatmeni:s. With these results in mind, it would be 
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of interest in further studies to increase the feed nutrient intake per 

volume of feed consumed. If this were done, the egg production. weight~ 

and shell thickness of these treatments might possibly be maintained. 

The results of Trials I and III illustrate the necessity of us:tng 

the randomized complete block design when using this building •. Since 

one block. may not affect all treatments the same as the other blocks~ 

thus getting a Treatment X Block interaction, it might be of value in 

further studies to replicate treatments within. blocks. Thus, if Treat

ment X Block interaction were present it could be measured. 
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