SUCORSTED THBFAFCH ON EATING BEAAVIOF IN CHICKENS

For the sske of convenlience the toplo may be broken down into

three categories:

Ao

B.

As Physicel jroperties of the feed,
B. Feeding conditionas,
Ge Fropertiea of thne chlcken.

P'ysical properties of the feed, iow does s cliloken discrimlinate

oo tween feeda? How do Lhey disceriminete between fead wnd non-feed
(2av=-dust, rocks, etc,)? There im consldersbls sxperimental
evidence to show thgt if the senses of teste snd smelil exlal at
all in enickena, thay are pnoply develrped. There are, however,
ather physical rproperties on the basis of which discrimlastions
could be made!

l. 8pecifie gravity (denalty)

2. Herdness

3. Surface texture

4, Color (hue, saturation, snd inteansity)

6 Light reflectipe propertien

G, Size :

7« Comblinations of these

After isolsting the controlling fsctors, one woulid hope to be
atle to give to & memufsctured fesd such physicsl properties as
to ceuss grestear consumptlon. By an optimal combinstion of
piysicel prorertiss it sey be posalble to meke s less "palatable”
foed aa desirable sa the moat rreferred feed. Also, 1T msy be
poss ible Go improve on nsture by developing a feed thatl ia more
attractive than eny natursl feed.

l. Intermittent hedﬁ. . Our experimencs have shown that & hen
may consume her full daily ration st one time when fed once
a dey. On the other hend, 1t ia common practice to let chickens

eat % l1ibitum. How would food consumption vary for intearmittent
faading sc es hetween these Lwo axtremas?y

2+ Varlable -offs Wnst would be the effect of heving en
sutomatic Enrpar deliver less than & full round of feed (1. e.,
with & group of, say, 12 hens, Lhe horper wouid deliver on
the aversge only 6 pellets or greins)? Such a set-up should
rromote competition for the svallsble food. Woulad tnls result

in greater food consumption? Wiet would herpen to the more
submiasive chickena?

Ss %if-nea?ﬁ inndur. Whet would be the effect of a feeder
h en operated by scme slmple response such as
pulling a string? (Tralning could be automstlc.)
4. Bﬁ- ii corralated sith | resentstion of food (dlseriminutive
3 .

8, Stimull which regulerly precede the presentation of food
eventuelly exert a merked influence ~n reaponses assoclated
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with feeding. By the proper errangement of such stimuli
it may be possible to elicit greaster then normel eating
behavior,

b, Are there stimull which innstely elicit eating res;yonses?
Two possibilitles occur of f-nand: rettling sounds such as
grein felling on a resonating surface, snd movement of the
feed smuch as bouncing or scattering grain. Perhaps such
movement might elieclt the nabtursl pursuit responses, as
when a chicken chsses a grssshopper. Would this increase
eating responses? These two types of stimulil eould be
easlly arranged by means of an elevated hopper which dropped
the feed onto an inclined board whence 1t would fall into
the esting trough,

5+ Presentstion of one type of food contingent upon esating another
tyre of food. Whit would herren If a chicken were required
to eat & pellet (or two) of mesh in order to get & plece of
grain?

Ce Properties of the chicken, What makes a chicken omse cating?
Thils 1s perhars a more cogent question than "Why does the chicken
start eating?" for if & set of conditions cen be found which will
postpone the "czse-eating stimulation,” the chilcken mey consume
more feed in the usual esting situation,

As we know, a chicken may fill 1ts crop and cmse eating in
a few mimutes. 3Since i1t is unlikely that the digestlon could
have rrogressed fer enough in thils time Co chunge the basle
physiological condltion of the body, the "cut-off" meghanlism
rmst bs assoclated with the stete of the erop after feeding.
There are experimental studles of the plgeon showing that Lhe
crop bsheves (in a motiveting sense) like the humen stomach in
that it exhiblits rhythmical contractiions beginning 30 To 45 minutes
after reeding snd increesing in frequency up to 6 hours. Fillling
the crop causes ceasatlon of contrsctlions in the pert filled but
not in the unfilled pert.? Contractions of the luman stomach have
been shown to be correlated with hunger pangas. The inhibitions
of eating responses arising from a full crop might result from
saver al cond 1t ions?

l. Pressure csused by feed,
2. Welight of crop contents,
3. Chemical action of food on the walls of the erop.

2 warden, C. Je, Jenkins, T. N., Werner, L. H., Compsrative
PEE&hGl@H, Vol, III;. Pe ECI"?-EGB.

S Weda, Te, Archs. Psyochol., 1922, no. §7.




PRELISINAPY EXPEFIMENTS ON EAL INO BEHAVIOR IN CHICKENS

The experiments described below are ly explorste in
nature, and are not Go be regarded es finﬁ in any sense, They
heve, however, suggested some interesting possibilities for more
extensive research.

Open Crop Experiment

The enlcken used in this experiment head been on a dally
feeding scnedule of 80 grmms (¢ 2/3 ounces) of pellet mesh and
20 grems (/3 ounces) of growing grain, fed once @ day for &
montha, On the dey of the experiment she wes fed, &t the ususl
time, B0 grems (2 2/3 ounces) of whole corn., Her erop was then
slit et the bottom, and the corn was reamoved., 3She ate immediately
the corn wnich fell from her cropj there seemed to be no raln op
disturbance of any kind, end very little blecding. When placed
in a wire-bottomed cage with @ lerge psn of corn, she ate shout
60 grams (2 ounces), tuen slowed down and Degan merely %o peck at
it end torow it arcund., Howeven, when supplied with growing grain,
she ste s full pound between 35:30 P.M, and dusk (7:00 F.N.), all
of which, of course, dro:red out of her ercp and through the screen
flsor. The following morning, she consumed anccher 90 cor 100 grams
(3 to 4 cunces) between dgylignt (sbout 7:30 A.M.) end 8:30 A. M,
She tren stopped eating, but when presented with rellet mash, she
ate 160 grams (6 1/35 ounces) during the courae of the dey. The
chicken was killed st the conclusion of thls experiment.

Tne imp lication is that the mechanism which lesds a chicken to
stop eating lles calefly in the crop; i1f the cror feils to 111 up,
the chicken will continme te eat. Eventuvally, of courss=, the
¢hlcken will ‘atop becsuse of weakness or thirst (st lesst we know
that in an intect eanimal a str ng thirst drive will inhibit esting).
Thers 13 some ind ication that some sort of extinction of the esting
reflexes may teke place--i, e., when the euting responses fall to
be reinforced by luter members of the chain of reflexea (filling of
the stomech, pesssge of the food to the glgzzerd, ete,), the eating
resronses wenken, Here the eating resronses connected with growi
grelin & perently weakened in scme such feshlon, but those conce
with esting mesh had not yet been thoroughly extinguished; hence
tle chlcken consumed some mesh, This hypothesis, of courase, muai
be considered tentetlve until it 1s tested on other chnickens.

Welipht of Crop Contents as e Verisble im Food Consumption

A chicken weighing 3 7/8 pounds, which hed hed nothing to eat
for 48 hours, was {irat testedffor stremgth of eating behavior by
presenting pellet mash end corn, both of which she ate avidly (only
& few graina of esch were giwnf. No. 4 lead shot was then poured
into her crop 2 1/2 ounces st s time; after esch dose, she was again
tested on mash snd corns AL each presentatlon, she ate both types
of feed :vidly; littie, ir sny, alsckening was notliced ss her crop
became hesvier w#1th shot. Later in the expreriment 1t wes noticed
thet com was rreferred to mash, and thet this difference was ac-
centuated as the exreriment progressed, The 1lnjection of ahot wss



stopred aefter the chicken had been given 1 1/4 poundas, ss sne was
beglinning to have dif fleulty im keeping her balance., 8he wes then
pleceod in s cege with 600 grams (1 pound, %/5 cunces) of pellet
mesh, of which she ate 160 grams ( 5 1/3 ounces)s

This exreriment Iindicmtes thet welght of the erop contents

63 sueh ls not bthe verlegble widch lesds the chicken to stop eeting,
Other fasctora such as dl atentlion of the erop or chemiecal wation of
the c¢rop wells must Do considered (we hnope to desl with these in
L3 near future)., The 1 1/4 pounds of shot did not ceeupy in the
erop anyshere near Ghe space Uhubt a similer weight of food would
require (srecific grsvity of lead = 11 £), end syperently, sas long
g3 tnare 1a room Sdr food, the chicken will eat.

Feeding Lo Satistion

Eight cnickens, on a feedlng schedule which gave them once -
a day B0 grems (2 2/3 ocunces) of pellet mash amnd 20 grems (2/3 unceg)
of groving grain, were allowed at tnelr ususl feeding time to est |
to setistlon. Four (Uroup A) were asllowed to et all the rellet mash
they would consume; then their food cu;3s were clesned out and they
were gilven growing grein, The other four (Group B) were given all
the grain tney would consume, then pellet mesh. All hed water
svalleble sll through She expesriment, Under these circumstances,
Group A ate an aversge of 167 pgrems (6 1/2 ounces) of pellet mash
wnd 12 grems (%£/0 ounces) of growing grein. Group B ste an sverage
of 202 grams (9 /3 ounces) of grain and 5 grems (1/6 ouncesa) of mash.
There 18 very little differesnce in the weight per volume of these
two types of feed, It should be ncted that the number of enickena
in esch group 18 quite smaell end not too muen importance csn be
stusched %0 the difference between them in amcunt of feed consumed.
Or-up A everaged 39 mimutes, OGroup B 47 minutes %o sat to sstistlonm,

'niy exporiment indicstes that a cnicken 1s capable of esting
more then the usual delly retion (1/56 to L/4 round, or 110 ton 120
grems) sml under proper circumstances wiil eat more, There were
no insctances of harmf'ul results in sny of the chickens. Other
aide rhenomens were obasrved: every time fresh feed was sdded to
the cup, Ghe cnlokens ate with more vigor. 7The chickens shich hed
hed mesh to start with ate the grain culce evidly, even though thelr
erops wers Cons lderably distended, [nose who nsd been fed grdfn
first were considerably less eager sbout the mash; they hsd, of courss,
on the average, esaten more feed at tnla polnt. The grain esters
bageme rulte selective as they neared sstistion, picking out certain
greina and lesving others,



Experiments on Euting Behavicr in Chickens

GPEE Frossure

As previocusly rerorted in the lead shot experiment, welight of
erop contents 1s spparently not the factor which imhibits eatl
responses. The followlng exploratory exreriment was canductadnfn
order Co test the hypothssla that pressure in the crop exerts the
inhibiting sction,

The cnlecken used in this sxperiment hed been without food for
48 hours. Water had been svallable at all times.

An sutomobille inner tube valve stem was fitted into the orifice
of an ordlnary rubber balloon, and the hose of blecycle pump was
serewed Iinto the velve. The balloon was then Inserted inte the crop
of the culcken through the esophagus snd wss inflaced by mesns of the
bicyele pump@ntil the crop wes quite tsut. The hose connection was
then unacre andtne hose removed, lesving the crop inflated with
the belloon.

The chicken's esating resronses were then tested by presenting it
with nlbex of feed, lncliuding Larro pelleted maash, Larre growing
geain,"snd whole corn, At the sight of the feed, the cnlcken showed
& brilsf {fisah of excitement, aprrouchsad the feed in an esger manner,
gnd for & moment 1t seemed that the s&ating responsea might be at
their normel strength. However, the instant that the hen began to
em!t & pecking rearonse, the esting reflexes were completely innibited
so thet the chicken c2lzed one grain but relessed it wlthout satling.
Fattling the grein in front of the chicken casused the esger &pproacning
res; onse to be emitted sgein but the reajonses were so inhibited
that ths sctusl esmting reflexes would not occur.

The chicke=n wss then placed in hesr home cage with 80 grams of
growing grein. The stimli of the home sltustion where the chicken
wes usually fed were srperently sufficient to strengthell the response
8o Phst half a dozen peckling responses to the feed were emitted. However,
this was the extent of all esting be .avier, .snd after two hours in the
cepe the chicken still hed consumed none offEhe grain.

The chicken wss then removed from the cege &nd rlsced upon the
experimentsal teble., Orein wss sgein offered, but no responses at gll
were made, A smell penknife was inserted through the crop, puncturing
end deflating the bslloon, This required sbout 10 seconds. The hen
ve&8 then placed on the teble with the growing grslin, where she ate
energetically at once, This wes s astriking phenomenon: one moment,
no esting rearonses at allj} ten seconds later, very strong eating
behsvior, just as if a switch had been turned on. The hen was then
returned to her homes cege where she consumed her normal dally rsation.

It appesrs, then, if we can truat these esperiments employing only
ons chicken esch, thet the inhibiting mechanism for eating bensvior
i3 not the weight of the crop contents but the preasure exerted in
the eror by the contents. It is true that there may be an interaction
fector in which weight end pressure combine to effect en inhlbitidn.
We heve not as yet teated tnis.

1

s This chicken 1s normelly fed & ration of growing grailn and pelleted
¥ e - o



Specific Gravity

In order to test the chicken's accertsnce of pellets of
incressed specific gravity, a srecisml die wis constructed by
means of which 1t was possible to fabricate reassonable fscsimiles
of the ordinery Larro hen size pellsta, The rellets were fabri-
ceted by filling the femsle dile vartially full of Lsrro broliler
mssh afl then with one stroke of the press rartislly compressing
this. Then one No. 2 lesd shot 1/8 inch in diameter wss sdded,
& smell Dl of mesh placed on Gop of thils, snother stroke of the
press, then ancother shot sdded., The remalning rortlon of the
msesh was put intc the female die snd the whole srueszed into a
unit rpellet,

With the rress used it wes not rossible to squeeze the
pellet &8s rirmly &8s i8 done In the factory aperstion. However,
becsuse of the addition of the lesd shot, the speeific gravipy
of' these pellets ranged from about 2.5 to 4.3, depending on their
lengthe Except for the fect that these pellets were ssuars on
the ends snd did not have &8 high s gloss on the side due to tne
low pressures involved, they were not uniike the ordinsry Lerro
pellets,

When the experimental pellets were offered tv the hens
they sccepted them reasdily, showing no hesltetion whatsocever
except when, occasicrnaelly, a pellet would bregk and the shot would
come out, the hen would inveatlgste the shot, ricking 1t up in the
besk but ealweys rejecting it. Otherwlse tney S~ellowed the pellets
juast es they do the standerd Larre pellets,

It%th:us appears thet the tolersnce for ineressed specifie
gravity in the hen Ils well Beyond eny rsnge of denal ty sttainable
by comrression, '

Prior to the constructlion of this die I talked to lr. James
of the Mechanicsl Divislon with regsrd to the probvlema involved
in the compression of Lerro ege mash into pellsts of increassd
density. UMr. James was of the opinion that the peliet now fabri-
cated by the Lerro mills 1s a feirly dense pellet and that the
pressures involved are conslderable already. He doubted the
possibility of further compressing the pellets beyond 10 per cent,
or 80,

The exyerlment thus far, of course, only shows that cnickens

X will ascecppt pnlletg#f increased arecific grevity. We have no

indicatlion that cliickens wlll gctuelly eat & grester weight of

such pellets. This can be tested only sfter fgbrication of

encugh pellets of ineressed density to run feeding exvériments

for & period of time. With the die we now haive 1t is not ro-:aible

to attaln the requ ired preasures or volume ocutput for this kind

of test.

~ Surfece Froperties

A number of explorstory exreriments heve heen carried out
on the surfsce proprerties of the feed in order to determine a
sterting pol for more eleborate end better controlled experi-
¥ mentetion. Wegheve fed chicksns pellets ralnted black, corn



reinted black, corn painted jartially bleck, wooden pellets made
from hardwood dowel, air rifle shot coated with wax, pellets
costed with wax, pellets wrsrped in tin foil, rellets costed
with Duco cemeht, pellets coated with shellac, pellets costed
with shellac snd dirped in flour, and carsules filled with mash,

To cate no pattern hes evolved from this ex; erimentation,
end we sre at the moment thoroughly confused, Consequently, I
em wlthholding detsiled reporting on these exreriments until
next month, at which time we hope thet soms unifying prineiple
willl have revegpled l1ltselr,

The only supggeation of & prineiple at the preasnt time haas
to do wlth the leurning theory 6f esting behsvior. Tnis is
indicated by two results which we hsve obtained,

First, the ceposule experiments when the hens were presented
with the cersules filled with Lsrro mash, they seized the cap-
sulea in an exploratory way, rattling them in the bL11l, md
striking them on the floor of the cepge sa if trving to bresk them
opens liowever, they did not eat the capsules uni 1 one was opened
afid the egy mesh eaten sepsretely. After thet the cnickens began
bo awallow the cupsules wilthout further explsration.

Secondly, in order to test the unlesrned strength of behavior
for verious rhysicel stimll with regerd to esting reaponses, a
dozen dey old chickens ware obtained, HNumerous substances were
glued to identicsl pileens of rlywood and presented to the chicks
ons ulter ancother, on the theory that we would get the native
strength of rearonae heres, wilithout the fector of reinforcement
entering in. There were numerous things on the boardsa: alr rifle
sahot, Lerro rellets, corn, verious gresina from a packsge of
cenary feed, cske decorstions, variocus colors and shspes. All
in g1l the whole experiment was s simrle exrlorstory study to
try to determine 1f there wes any strong native hahsvior to any
perticular tyre of stimulus pattern,

This exprerinent waa goling along smcoothly end we hed just
presented the whole corn board, to which the chickens mede no
peaking vesponses at alls We then put in the bogrd which bore
the small cenary seeds. The chicks made & few luckadaisical
pecks &t trimse seeds, in the courss of wnilch some of the seeds cume
off, These were selized by the cnicks and eaten. All thep chickena
then became gre=stly ercited snd sterted pecking frunt icelly at
the seeds, All the seeds were finglly dislodged from the boadd
end eaten, Theres wss & very murked Increase In the sctivity of
the chickensa,

Now we reinaserted th® board with the whole corn on 1t, end
we mpst remember thaet no responsss were made to this boesrd
previcusly. The chickens ncw becsme grestly uigitnd and pecked
franticelly st the greins of corn. This bosrd was left in for
10 minutes during which time several thousand responses (too
fest tc count) were made to the grsains of corn. An extlnctlon
process took place in whldh the chickens graduslly pecked with
leses snd leas fregqueney end with ever dlminishing energy at the

gralns.



This stvong recking bahavior to the corn must presumably be
due to some effect from the experience with the censry seeds,
Some of the reinfopeing effect from eatd ng the aeed appsrently
gemeralized to the corn through similerities in the two stimulus
patterna, Slwilerly In the cepsule exrsriment, the ¢hicken's
eating behavlior wea soc atrengthened by the mssh that the csrsules

slso becene sdequute stilmull sand were eaten. These Interpretations
are, of eccurse, tentstive,

Conditions of Feeding

Background., It hes been found in previous exjeriments that
chickens will eet up to 50 per cent. more feed when, after having
been setlated in isolastion, they are plesced in the environment
with enother hungry ehicken which 1s esting., Tuls 1s presumavly
due to somg sort of competition factor in the chicken. IT is
8lso generslly known in behavloral exrerimentaticn that any
stimilus which is consistently assoclated with the rresentation
of & relnforcing staete of ef'felrs comes to have in itself con-
sidersble control over the elicitetion of the response normslly
tled ur to the relnforcement, The followlng experimental situation
rerresents an attempt to utilige both of these prineiples simult-
anéously to meke the chicken eab mors feed per unit of time,

The fond was presented in & aserles of small smounts, naver
enough 80 thet there was snough to go srocund., In this wsy it was
hoped the t the cometlitive msr=cha of the chickens' behevlior would
be saugmented., At ch® same Time a definite stlimilus was given just
rrior to the prez:rtstlion of the food or simulteneonsly with it.
This, it wes hoped, would teke on the chsracteristlics of a dis-
criminative stimulva snd¥trengthen the eating behavier.

The Animelss The enimel s used in this exeriment were 23
Wnite Rock chickens obtsined from the [ertmann Poultry Farm,
Weyzata, Minnesota, on March 1i, 194%. 7They had been hatched
Februsry 3! ard had been raised on the new Larro broiler mash under
battery conditiona., They were sppsrently in good health, slthough
we heve had tc isclate one bird because of a rected forl parslyslis
and gncther died st the time ~f writlng this réport, after the data
had bsen collected and analyzed,

The Exrerimentel Situsetion. Eleven birds were sssigned to
the control group amd 12 %o e oax; erimentsl group. The birda
were placed in adjacent pens 4' x 4', 30" High, wi th wire mesh
covering the sides ani the top. Speclul hovers were conatructed
for them, electrically heated to about 70° and thermostatically
controlled, Theymwere equlpped wlth atenderd wuterers and feed
troughs., A 40 watt llght bulb wes plsced in each ren a&nd was
on &t all times,

These pens were located in a hesement barn where the temperature
during the early part of the experiment occasionelly fell to 200
or 25° so that the waterers froze during the night. A tarpaulin
#8s spread over the rens for extra wermth. Kqual smounts of warm
weter were given esch morning, of sufflcient wermth and quentity

eM to lest throughout the day.

L]

I These chickens, I wus told Dy Mr. Hertmann, were & weeks
old on the rurchase dete. However, we dlscoversd later, much to
our chagrin, that they were nearer § than 3 werks old.



For the first week after the chickens were purchased, they
were fed on strdght Larro broller mesh. At the end of this
time they were welghed snd leg-banded. The control group weas
continued on the seme progrsm with the™exception that e half
cup of Larrc chick slze pellets was apreed over the ma@h each
morning and snother half cup at night.

A specinl feeder aml timing devics was constructed for the
exper imentel group. The feeder consisted off a solencid driven
device which delivered, when an electricel contsct wis mede,

a small quentity of pellets from a hopper standing two feet from
the floor, inssuch & manner that the pellets rolled down an inclined
plene of plywood snd arresd out into the trough balow, The
timing device conaslsted of a synchronous motor actusting an
Inverted pendulum with a mercury switech attached. A screw
sdiustment mede possible the delivery of a renge of 5 to 10
impulses in u clésely grouped pattern, s0 thut when the timer was
running, every 2 1/4 minutes a series of electricsl contacts wss
made with the feeder solenold, ceusing 1t tec el ick sharply from
5 to 10%tinmes, &t the sspe time relessing small quantitiles of
pellets whit h fell intc Che lesder belows.

The number of hours per dey during which the feeder was
allowed to operate was determined largely by the behavior of
the cnickens, An effert was msde to prevent the cnlickens
from heering the sound of the feeder when they were no longer
eating. Thus en attempt was mede to turn the feeder off when
the chickena ceused to egt the pellets which it delivered. The
sctusl length of tlme during which the feeder operated then varies
somewhat from der %o dsy, but the general pattern wss 3 to 4 nours
in the morning end & t 4 hours in the afternoon.

The results of this experiment are presented t:;alnw.

Table 1
Feed Intaske
Group
Experimental Control
H - 12 N =11
Date Grams of Pellets Mash Grams of Pellets
3=-81-48 o28 - 160
H=P0 =40 1208 . 160
Ea2i=49 1008 . 180
5-24-49 1126 . 180
3=256-49 1475 . 160
3-26-49 1000 . 160
Em o7 Ha $60
‘141.85 liﬂﬂr] {E-ll lb!t}
(10.86 lbs. totsl)
Totel lbs. rer tird 1l.24 « 89

Lba. per bird per day .21 .16
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Table II
Welght Geina
Experimental Group Control Group
Nw12 nNE1n
Bird Initi™ Flnal Diff. Bird Init. Finel Diff.
No. Welght Welight No. We ight Meight
8 12(o0z.) El(oz.) _i&az.} 4 20(oz.) 24(oz.) 4(oz,.)
42 18 26 8 11 16 19 3
- 18 2E 7 33 19 256 8
 § 19 24 5 49 L 4 1 B
S1% 14 16 2 o 14 16 2
24 18 26 g 21 22 28 8
40 20 26 B 29 2a 27 b
20 19 eb 6 12 18 23 b
17 18 23 5 435 15 18 4
15 1% 2b G 38 2e 2b &
41 22 28 & 23 22 28 6
28 20 es8 a
Sum 217 201 L Pon 752 g
Mesn 18,1 24,35 6.2 18,8 22,0 4,2

Difference betw=en mesn gainat 2,0 ounces
: mesn difference
Significence of difference: k ® ‘standerd error of mean Gill rence

= 28 = 31
L]
The probabllity (obtsined from tebles of the normal curve)

is leza than 2 in 1000 thet & difference this large would
be obtalned solely through sampling errors.

# Bird isclated anhortly sfter exreriment becsuse of suspected
forl Paralyals,
# Bird disd soon after experiment.

From Table I, we see that the food inteke of the exrerimental
hirdas was conaidarsbly greater than that of the controls. Alsg,
from Table II, the welght gains of the expsrimentsl birda were
conaiderably greater, This difference, as seen from the table,

18 stetistlically significent. ‘The mumber of birds used did not
reglly warrant use of normel curve tebles (gensrslly speaking, N
should be 20 or sbove) and a ¢t test would have been more a)vropriate.
However, we were not able to obtain tsble2s of the probability
integral of t in time for this report. The ;robebility integral

of the k obtgined is so low that there 1s a good chence that we
. are degling with & real diflsrence.

The experlimentsl Dirds were by and Llarge mucn better feathered
than the control birds. This i1s probably due to the fact that
they spentl more time out from under the hovers where the tempera-
ture was considerably lower, It is rossible, of courae, that
the lower temrermturea to whilch these birds were ex;osed also
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account for the greater food intake.

All things conaldered, the results of this experiment up
to the time of preparation of this report seem to warrant
further investigation. The exreriment 1s being continued with
some minor varlations, snd we expect thet more significant data
will emerge as the conditions nppupach the optimel.



CONDITICNS OF FEEDIRNG
Pert 1

The firat rart of thls report describes the continuation
end conclusion of the experiment reported under this heading
in the progress report of 4-1-49.

As will be recelled from this earlier report, two groups
of chickens, 10%* in the control group end 11%* in the experi-
mental group, housed in adjacent pens which were 1lluminated
with 40 watt light bulbs end provided with thermoststically
controlled hovers, were fed on different achedules: the
control group was fed ad 11b, according to the method described
in the Larro Broller Book. The experimentel group was fed by
a speclal mechanicel feeder, described in the previocusrreport,
which delivered svery 2 1/4 minutes amall quantities of pellets
in such a fsshion as to encourage the chickens' competitive
behavior toward the feed.

Table I givea the dally inteke of feed in grams for the
experimental birds, the amount of mesh sujprlied the control
birds (in pounds), snd the totals for each group in pounds,
pounds per bird, end pounds per bird per day.

Table I
Feed Intake
Group
Date Experimental Control
(in grams) (in pounds)
&= B0OO 7.00
28 1375
29 1375
=0 1125 B.00
z 11256
d= 1 1500 10.50
2 1000
3 1000
4 1250
5 1250
6 1000 %
7 1000
8 1000 10.00
9 1250
10 1187 \
11 1250
12 1280 11,00
13 le8y
14 1625
15 1500 *
16 1260 X 10,00
17 i»lﬂg
3 TH00 gue.  TETED 1be.
Less 1,75 lbs, left in trough
61,67 lbs. «75 lba. consumed
Pourds per bird 5.61 Fe4B
Pounds per bird per day 244 238

N ers remain in the groups after the desth and illneas
previcusly reporeeds © sl
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From these results 1t appesrs that the experimental group
maintained a slight edge over the control in food consumed but

the difference 1s very slight end no doubt statisticelly insig-
nificant.®

On the deys xztedrin the table, the feeder clogged in such
a way that it made its ususel sound but delivered no pellets/
Hence same extinction of the eating responses conditioned to the
sound of the feeder took plesce. The effects of this are most
apparent following April 16, after twoe days of such mishaps.
These unfortunate occurrences are of course an inherent weakneas
of any mechsnicel means of feeding.

Table II presents mean welghts in ocunces and asverage gains
for the two groupsa from the beginning to the end of the experi-
ments

Teble II
Mean Welghts end Gains in Qunces for
Both Groups from Beginning to End of

Experliment
Mesn Weight in Ounces Mean Gain in Ounces
Control Expuriminml Control Experimental DIiff.
Initial 19,34 18.8 (E - @)
x x 4-4 ﬂiﬁ Eil
5-28 B3.7 25.0
12,3 12,2 0.9
4~ 8 36.0 58.2 .
10.8 1045 - 0.3
4-17 46.8 48,7

X Phese means exclude the sick birda noted in the previous
report. The means including the rejects were sllightly lower.
See Tgble II of report dated 4-1-49, Conditions of Feeding.

From this table 1t can be seen that although the experi-
mental group masintalned its adventage 1n average weight, itas
rate of gein ateadily dropped until the control group finally
surrassed 1t in galin.

Beceuse of the difficulties involved in the mechanical
features of this experiment (clogging, and the lhabllity of
this particular feeder to deliver the henésize pellets), and
the fallure of the exrerimentel birdstto maintain thelr ad-
ventege in weight gain over the control group, it was decided
to abandon this experiment and put the birds on e different
schedule, However, the early marked differencss between these
twn groups suggest that this experiment should be repeated with
fiww birds and an attempt be made to iron out some of the
problems encountered.

® 8ince no individual food consumpt lon records were kept
for each bird, it was, of course, imrossible to test the signifi-
cence of this difference.
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Part 2

On April 19, 1948, the two groups used in the experiment
Just reported were aswitehed to a new feeding schedule. The
experimental group was fed Larro Broller Pellets (Hen Size)
once a day. The emount to be fed wes determined by estimating
first how much they might ressonably eat in e day (based on
their previous rate of consumption and the amount eaten
the control group), then later in the experiment boosting this
amount in an effort to meke them eat more. At the end of the
daey, any unconsumed feed was removed from the trough. The
control group, meanwhile, wes fed ad 1ib, on the hen-sigze
pellets, The feed consumption deta are presented below in
Table Il1I and the welghts and gelnas in ounces on April 28 in

Teble IV.
Table III

Amounts of Feed CGonsumed by Experimental
Group Fed Once a Day and Control Group
Fed ad Lib,., on Larro Broiler Pellets (H)

Date
Experimental
(in grams)
4-19 . 098
20 1207
21 1500
22 1500
23 1500
24 1562
25 1562
26 1562
27 1662
28 1000
29 750
Total 14733 grems
52+45 lbs.
Teble IV

Control
(in pounds)
13,76

8,38

11.00

33.13 1bs,

Mean Weights and Geins in Ounces for Both
Groupa at Beginning end End of Feedling

Schedule Experiment

Group

Control
Date Welght Gain
4-17 46,.8
13,1
28 59.9

Experimental
Wel ght Gain
48,7
Sl
57.8

. The results of this experiment are very inconclusive.
On #@pril 28, 1t will be moted from Table III, the food con-
sunption of the experimental group suddenly dropped by a
considerable smount. On the 28th it dropped still further.
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On subsequent days not recorded in this table the birds were put

on an ad 1ib. schedule but ate very little., 8Similarly, from

Table IV it can be seen that their welght gein was small compared
to that of the control group, whose rate of gein Jumped considerably
once they were switched to hen-size pellets,

The reasons for these results were not determined. The
experimental birds were not obviously sixk, al though they did
appear ledk adalsical. The bird 1solated because of suspected
fowl paralysis wes from this group., (This bird is still alive,
and hes epparently recovered from its motor symptoms, but is
much stunted in growth.) By exemining Tebles II end IV in the
two parts of this experiment, 1t cen be seen that the adventage
In rate of galn of the experlimentsel group has been stead ly
dropping at every welghing from the firat, end the ebsolute
rate of gein degeasing since the second welghing. This also suggests
that the health of at least some of the experimental birds may
have been failing, The sudden drop in food consumption noted
in Tgble III also suggests such an explanation.

At any rate, this experiment will alao have to be repeated
in order properly to evaluate the once-a-day feedlim schedule,



THE INFLUENCE OF COLOF ON FOOD PREFERENCE

The Animels. The chickens used in these experiments were
eleven white Focks of mixed sex, hatched March 16, 1948, Prlor
to the start of these experiments they had been fed on Larro
Broiler Mash., Their housing wes a floor pen with sawdust litter.

Method, Test feeds were presented to the chickensa in thelr
pen in a twelve-cup muffin pan fitted with guard wires to prevent
scratching, Tesat feeds were presented simultaneously in the pan
and were assigned to cups in varied order to preclude the fogmation
of position preflerences. Esch type of feed was welghed on a
gram scale before and erter Ieeding, the difference in the welghts
being teken &s the amount eaten. All uneaten feed was dlscarded
and fresh feed was used 1ln each experlment 1ln order btu prevent
any accumulation of undesirable pelleta or extraneous substances.
There was little wasting or mixing of feed and the method 1s
probebly accurate wlthin 2 or S grams,

Expariment 1

Age of chickens: 33 days.

As & beginning in this series, Larro Broller Mash, Larro
Broiler Pellets (Cnick Size) snd Larro @rowing @rain were tested
agalnst each other. 100 grams of each were presented to the
ehickens on & twelve-hour hunger drive. The feeds were assligned
to the curs in the pattern sh wn below., The pan remalned in the
pen until the chickena were satiated.

Presentatlon Pattermn

P G M - P = pellets
M = mash
M - - P G = growing graln

P G 4 a
Amounts Eaten

Growing grain: 88 grems
Mash: S0 grams
Pelleta: 5 grams

This experiment indicstes a dilstinct preference for growling
grein on the pert of chicks who had rreviously experlenced only
mash, The chicks &te the grain first, moving to the mash only
after the cholce grein was exhausted. At the end of the experi-
ment their erops were packed tight.

Experiment 2: Color

alia of chickens: 33 days.

AAfter considerable trisl and error experimenting, a suitable
colored feed was developed by using spaghettl and ordinary water-



o o

®pluble food coloring.* The spaghettl stlcks were placed in

a pan of dye water until a desirsable saturatlon of color was
obtained (usually € to @ minutes)s, Then they were removed and
gir-dried, after which they were broken to suitable length.
After developing a shearing macnine for the bresking operstion
whéch did not work too satisfsctorily, 1t was dlscovered thet
en ordinary food chopper did an sxcellent Job 1f the spaghettl
wes thoroughly dry and brittle.

The first experimentel batch of colored spaghettl was
presented to the chicks seven hours after completion of Experiment
l., The menner of presentatlon was the same as that described
in Experiment 1. The results are glven below:

Feed Amount In Amount Left  Amount Easten
Yellow spaghetti pellet 68 grams 49 grams 1% grema
Fed speghet:tl pellet 43 g " 42 " ol
Green spaghettl pellet 29 " gg " e
Broiler pellets (chick) S0 " 48 " g

Thuas the chieckens appear to ahow a diatinet preferanca for
the yellow spaghetti,

Experiment 3

Age of chickens: J3+. deys.

This is essentially & rerlication of Experiment 2 with the
excertion that the smount of each feed presented was the same
(50 grams) for all feeds except the yellow spaghettli, Since it
wes snticipeted that the chickens might eat more than 50 grams
of this, 756 grama were given.

Thecchickens had had no food during the night preceding the
experiment, At 9:00 A.M., they were given 150 grams of mash.
The experiment was storted at 2:30 P.M. The chickens were thus
on a moderate drive, The results are as follows:

Feed Amouft In .amauh Left Amount Eaten
Yellow spaghettl pellet 75 grams 25 grams 60 grams
Green spaghettl pellet e, 49 " : TR
Fed spaghettl pellet 850 " 46 s 4 "
Broiler pellets (chick) &0 " 46 " e

Agein a clear preference weas shown for the yellow spaghettl.

eriment 4
Age of chickens: 3«5! anh

This is e duplication of Exreriment 3 éxcept that the
chickens, having been without feed overnlghty were fed 100 gramas

W Samples of this feed are being forwarded.
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of mash just before the experiment began. The results are given
below:

Feed Amount In Amount Left Amount Esten
Yellow speghettl pellet 75 grems 6 grams 69 grams
Red spaghettl pellet 5 " 48 " g "
Green spaghettl pellet 50 " 47 . 3 .
Broller pellets (chick) 50 " 80 X 0 e

Here again the preference 1s clearly for the yellow speghetti
rellet, Taking sll three color experlments together, it seems
safe to say (within the limits of these experiments) that chickens
relsed on Larrc Broller Mesh show a clear preference for yellow
pellets of spaghettl over pad and green pellets similar except
for colors Slmllarly, they seem to prefer the yellow spaghetti
to the Lerro Broller Pellet (Chick Size), altiough in this case
there are differemces between the pellets wlth respect to many
properties, most notaebly, algze.

Experiment 5: Yellow Spaghetti va. Broiler Pellet

Age of chickens: <7 days.

The chickens were satiated on mash and then presented with
equal suantitles of Broiler Pellets (Chick size) andyellow speghetti
rellets., The resulta are aa followatl

Feed Amount In Amount Left Amount Eaten
Yellow spaghettl pellet 75 grams 26 grams 4% greams
Broliler pellet (chick) s " 74 " S - LR

Experiment 6

Age of chickens: 2 days.

This experiment ls the ssme as Experiment 5 except that the
feeds were not presented together. Instead, the Broller Pellets
were presented flirst und only after satlstion on these were the
yellow aspaghettl pellets presented,

Feed Amount In  Amount Left Amount Eaten
Yellow spaghetti pellet 75 grams O grams 75 grams
Broiler pellet (chick) 75 grams 68 grems 17 grems

Hiere the Broller Pellet was given the advantage by being
Ereunt;ad first and alone, yet the yellow spaghettl rellet maintained
ts advantage, not, however, by as wide a margin as before,.

Experiment 7: Yellow Spaghetti wvas. Cracked Copon

Age of chickens: ~/ days.

After we dlscovered tle high ascceptablility of the gellow
pellet, the question nesturslly arose as to how it might gompare
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oorn. This compur ison was made by presenting the two together
after satiatling the chickens on mash. The corn particles were
slightly lerger ontthe averege than the spaghetti pellets.

Feed Amount In  Amount Left Amount Laten
Cracked corn 100 grams 20 grams 80 grams
Yellow spaghetti pellet 100 grama 40 grams 60 grams

Experiment 8: Corn of Differsnt Colors
Afe of chickens: </o days.

Cracked yellow corn was dyed (samples are being forwarded)
by soaking overnlght in dye water made from food coloring. In
this menner samples of red, green, and natursal colored corn
were produced. <The natural colored corn was put through the
same procesas except that no dye was added to the water. The
corn wasthihen presented in the ususl manner to chicks satiated
on mash, with results as shown below:

Feed Amount In Amount Left h ount Eaten

Natural colored corn 50 grams 0 grems 50 grams
Green dyed corn 8 P s " ¢ i
Red dyed corn 80 * s " gr

It appears then tmt for these chickens, at lesst, the color
of the corn 1s en important varieble determining 1lts ascceptabllity.

The exper iments conducted so far reveal that color of
feed may be a very im;ortant varlsble for the chlcken in determining
ghe selection of its feeds These experiments do not reveal whether
the response to specific colors 1s an lnnate charscteritic or
one acquired through a specific ingestion history. We are setting
up experiments on this espect of the problem,



