Route 1
Mound, Minnesota
December 12, 1949

Dr. Ralph Manley
Director of Research
General Millas, Inc.
Fesearch Leboratory
2010 Eagst Hennepin
Minneapnlis, Minnesota

Dear Dr. Manley:

Enclosed 1s our progress rerort describling as of
December 1 the state of our exreriments on psychological
factors In feeding chickens. The bulk of this meterial
represents the fingl reports of experiments deseribed
in the November 1 rerort. Experiments still in progress
are so indicated and have been rerorted In the briefer
form used laat month.

Thank you for forwarding Dr, Hochbsum's letter.
We were much interested Iin his discussion of the effects
of light on ducks and geese and of the esting hablts
of ducklings. Some of this relates in part to problems
we are running into in connection with develoring our
yellow pellet. I will be very gled to have a chance
to talk with Dr. Hochbsum when he comes to Minneasrolis.

We admit to belng somewhsat bhaffled by the asccumulsabion

of results In the scecompanying reports, 1n view of the
uneouivocal findings in our esrller work with day-old and
young chicks. However, we have started off on scme new

lines now which w#e hope will lead to more positive resulbs.

Very truly yours,

Keller B“eland
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A (Final Report)
“"' Praferences of Brofiler Birds for Yellow Pellets snd Other Feeds

!

Purpose: Te test preferences of broiler birds for Larro
broller mash, broiler mash (8/32" pellets), broiler mesh (3/16"
rellets), and = high rrotei f yellow rellet speclally developed
gt the Resesarch Lsboratory.

Sublects: OGrours A enmd € (13 and 12 birds respscidvely) wers
aprroxlnately six weeks old at Ghe stari of the experiment. They
were White Rocks of mixed sex, hatched af Glen Lske Hatehery,
rurchonsed wut slix weelta from s locedl broller rvalseyr. Prio®r to
purchese they haed been raised in a four-deck battery and fed on s
locally prerarsd broller mash (Connsctiout Tovmula). During the
course of the sxrerliment they were housed in ths top and third
deck of & four-deck broiler battery snd were fed ad libitum from
& Lrough divided iInto three sectlona. Larro broiler mesh, powder
form, was Ted in one section, Larm broiler rellets (3/32") in
gnother, and the yellow pellsts In a third (e few were crushed on
the firat dsy). The positions of these three feeds in the trough
gsections were altered every two weeks, to avold the Tormatlon of
roaltion hablts,

Groups B snd D (10 bilrds each) were arproximetely thrse
months old at the asbturt of the experiment. They were White Rocks
and Wyandottea™ of mixed aex, rurchssed from Glen Lske Hatehery,
raised ot our own farm st first In s batiery breooder and later
in floor rens. They had been fed execlusively on Larro broller
mesh in 16s three forma; for sbout six weelts they hsd been on
gan all-nallet ration., Por 3 or 4 weeks prior to the exveriment
ahout half their ration hed consiated of 3/16" pellets. During
the experiment they were housed in the sscond and bottom decks
of the four-dechk batrprv end were offer=sd in dlvided troughs,
ad 1ibitum, 3/32" broiler pellets, 3/168" broller pellets, and
yellow TE11Ets a few of whiech wers crushed on the ;i“st dey.
Poaitions of the faeds were chenged every two weeks.

Grit and waber were contimuously avallable to all groups,
except th:=t no fresh grlt wss added to the troughs the day prior
to feed welghing, since we wished to obtaln weights of the feeds
urecomelicated by verying smounts of gric.

Amounts of feed added were recorded at the time of sasch additlon.
The birda were weighed gt tha enl of sasch wesk, snd fead econaumad
during the wesk was measured at the same time.

The experiment was cerried on for aix weeks, untll the yellow
pellets were ussed up.

1 Made from a 50 percent starch snd BD rerecent caselin preparatlion
which was ecooked and extruded. The finished pellet wgs Intermediate
4n siza bhatween the 318" hroller pellet and the 3/32™ broiler pellet.

€ Reported ss White Rocks only in the preliminary rerort. As

the birds grew, a few rose combs became svident.
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Table I
Mean Welghts and Geins In Ounces for 3Six Exrerimental Weeks
Group A Group €

Weight Gain Weizht Gain

Initial weight 18.17 18,18
8.75 5,78

End of week 1 25.92 25.91
5.50 5.564

End of week 2 29.42 259.45
583 .55

End of week 5 55.25 535.00
B.52Z 5458

End of week 4 42.17 40.55
6.16 6. 54

End of week 5 48,33 4am .08
.98 4,45

End of week 6% 52,88 51.54

Group B Group D

Welight Gain Weight Gain

Initial welght 33450 a3, 60
4. 80 5.40

End of week 1 £8.30 a7. 00
‘;IlnE'D 4,30

End of week 2 42.80 41.30
G.820 4 .20

End of week 3 48 .60 45.50
5. 60 500

End of week 4 55. 80 50,50
= 2:20 &.80

End of week 5 E7 .40 54,30
5470 2480

End of week 6% 61.10 56.80 .

* Phis final week was ahnrter by one dey thsn the other wesks,
sinee the ysllow pellets were exhsusted one day before the seheduled
welghing day.

X When welghed on the ususl day, this gr up wes found to be
subatandard in weight. An Investigation showed that there had besen
an accident to the wire on one side of the cage which rendered the
water suprly Insccesslble for perhers twelve hours. The 'difficulty
was reralred end the birds were rewelighed the following day. This
recorded average is For the second welghing. The feed record for
thls week 1s zlso based on the second day's computatlons.
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Tabls IT

Feed Consumptlon in Tobsel Grams snd Grams per Chicken
for all Grours during Six Experimentul Weaks

_3/32" Psllets

Wesk Total Per
: bird®
2 2610  200.8
o 3170 gtne8
2 < 501.5
2 4897 il
5 4957  579.8
e 4141 $18.5
Totel 23674 '
4= AT OIS
48.8
¥ 6381  281.8
3 2081 AGL
e 6104 508.7
5 8882 652.9
Total 26668
Subtotal 42692

Percent  55.0

ook e

3/32" Pellets

Total Far
bird
4183 418.3
4556 dhh.6
E5B5T o - BT
4995 498.5
3857 55,7
3407 240 .7
24855 b
38359
80,3
3328 332.8
2768 375.9
2850 295.0
26035 2aled
1850 1865.0
186¢ 186.9
' 16159
A8 SdB0 A
42,1

Group A
Mash
Potal FPer
bird
2488 191.4
Drrgd 212.6
045 Bod. 2
5156 edi .8
3886 298.9
2494 188,92
17838
32.8
Group G
2028 168.0
25678 214.8
2881 £dB.4
2888 240,77
3058 254.8
2491 EEhe s
la0E4
S«
Group B
5/16" pPellets
Tobal Fer
bird
518 55 A 5
1184 118.4
Sodd b S
2697 ol o
25953 2855
2808 280 .8
13504
e e
Group D
549 S, 9
1new 1I72.Y
250 £295.0
4540 454.0
D214 BEl.4
S865 506 D
18645
48,6

Yellow Pellets Grand

Lotal Per ‘btel
bird
1826 14D.5
2316 178, 2
1648 125,3
2143 164.8
f484 191.1
2al1e 17 .8
12925 54255
Syl e ' o
23,8 100.0
e B B4,.2
765 83.8
GaE Lo B |
30 e e
1181 B5.4
1319 118.6
BEAB 48530
120 100.0
¥ellow Felleta Grand
Total fap Total
bird
8280 BB.O
626 62.6
ST * L
244 24,4
283 28,3
424 sEls
2830 41189
Ga8 100.0
1175 « 117.5
SO8E Ly
447 44,7
aht 45,6
L3 1s] 44 .6
875 67.9
3575 38379
S.8 100.0

41l "Per bird" figures ure based on the number of chickens

in the group during the week in gquestion: Group A: 13 foo gll
12 only on weight end gain figures since one bird was l1solated at
ths very end), B: 10, Ci12 for firat 5 woeks, 11 for lamat, D: 10,
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Results: Average welghts and gains, 1In ounces, are presented

in Table 1. &

Groups 4 end C wers very closely matched a8 to aversge weight
and gadn, partlculerly during the firast threes weeks of the exreriment,
snd ended up less than an ounce dirferent in sverage weight. ,

Groups B and D were mstched within C.1 ounce at the bsginning
of the experiment but Group D fulled to gein culte as rapldly and
finished up 4.3 ounces lighter In average welight than B.

Table II rressents f eed consumrtlon records for all grours. .
As 13 evident from the table, yellow pellets were not preferred by
gny of the groups over the other twoe feeds. All groups exeept D
preferred the 3/32" pellets to the other feeds offered. During the
last 3 wesks of the experiment, Group D ate more of the 3/18" broiler
‘pellets,

Some data of inbterest emerge from the feed table. For cne thing,
there 1s s pbsitive though Imperfect relsationship between total feed
consumed and smounts end percentages of yellow pe llets consumed.
Brour 4 conaumed more Teed end more yellow pellets (both absolubely
end on a percentage basis) than the other groups. D ste the leest
feed und the second amel lest smount of yellow palletz, Snbtotala
of the two types of broller mash show that the groups: ate merelnearly
gimilar amounts of broiler mash (there is about sn B000 gram difference
‘between the lowest and highest groups on thls basis and a 16000 grem
difference betwsen.the lowest and highest In totel feed consumption).
Phis mey mean that the yellow pellets were sesten in sdditlon to the
pther feed and thus led to grester total feed intake than would heve
" poeurred if the yellow pellets had not been offered. Thia finding,

i1f true, means thut the yellow prellets, even though not preferred
© the other feeds, wer= fulfilling one fuiction of the deslrable
sert pellet.

|
[
|

b

Study of ths grems per bird figures for the last week of the
seriment reveals that in all groups excert A there wes an lncresae
the amount . of yellow psllets saten, while the amounts of other

8 suten did not incresse. While Group A did not catb more yollow
ats per bird during this wesk, thelr consump tion of the other feeds
red relstively more then was the case with the yellow pellets,

, was a week of thawing temperatures sfter seversl weeks of freezing
8r. It may be that the moisture content of the yellow pellets

ed during this week, softened them, and thus made them more

le to the birds,® Thiag finding may relate to some of the data
ed in dur Expveriment 7 on hardness of the various feeds.

® The rsllets, along with the bulk of the other feeds, were store
"t where the temperature dropr ed below freszing during the
3eHs.,



Experiment 6
(Finsl Report)
Feed Preflerences in OGrown Chickena

Six Wew Hampshire hens sbout 2 1/2 years old were used in this
yriment to tesat preferences for Larro egg mash (pelleted) as

ared Lo the srecilslly mede yellow pellets, crushed yellow pellets,
| who! © sorn. The method used was thet of compsrlison to a standard;
& is, pellet egg mash was offered every day in one ssetion of a
ided pan; 1in the other, yellow pellets were offered for eight

s of the experiment, crushed yellow pellets for four days, end

mhole corn for four days.

Prior to the start of the ex:eriment, the hens hsd heen for months
1 a sahadule of once-a-day feeding, thelr usual rastion belng B0 grems
gg mash snd 20 grems of scratch grain. Durin@ﬂ$gg§§iﬂgrimnn§; they

Ped once a day in & specisl cage with an opening in the door

gh which they could resch the feed pan. The divided pan was

on o platform on the outside of the door at & helght convenlent

hen. Three hens were tested af once In cages of Ghis Type.

- divided the ceges so that the hens could nnt wateh each other,

sition of the standard egg mash was varied esch day to rrevent the

metion of vosition hebits. 'The hens were Fod to satistlon each

= and returned to the home cage where grit end water were savailable.

Pable I, Part A, gives In grams the smounts of pedlet egg mash
whole yallnw rellets eaten by each hen on the elght dsys of this
ent, Part B gives the comparstive flpgures for pellet egg

d erushed yellow pellets, while Part C presents similer data
et egg mesh as compared Lo whole corn.

Pable II summarizes the grand totals for sll chickena and all
pin totsl grems snd percentages for the three comparisons,.

WPable IIT 18 an suxiliary table presenting the data of Table I
eposs-tabulation by days end shows Iin eddition the teotal grams
'by eech chlcken cn esch day.

esult s oft Shls experlment show considerable weriability, both
S anﬁnﬁ; ﬂrimua days, with I‘Bgard to the propor iﬂn& a% mesh
ed to the hest rfeed. Not one chicken consistently ate more
Jlets Lhan mash pellets. One bird (No. £6) started to eat
Eitdies of yellow pellets, ended the eight days eating none
hree birds (1, 25, snd 21} congistently ete & falr number
ellets smch day, but no bird ste more yellow pellets than
elght day rerlod.

yelliow pellets were even less populser with these grown
‘eorn, on the other hand, was merkedly preferred by Tour
‘after the first day. One chicken whlich had eaten a

on of yellow pellets (No., 25) ste almost no whole corne

am of 15 mimites during the first four deyss subseaquently
left in the capes at least 30 minutes, slthough the birds
2ovaly finished eating in 15 minutez continued to do so.
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EXp. 5--Puage 2
Table I
At Pellet Mesh Compured to Whole Yellow Pellets: Grams Eaten
Bird Number
1 245 25 26 7
Day M wy M WY M WY M WY 18 WY M
1 180 28 125 ig G4 16 25 1635 5 73 91
2 Gy 59 1851 C 46 81 100 A1 55 54 153
5 8 166 145 0 30 e S7 14w 47 104 162
4 116 61 140 0 a8 1286 168 B 50 78 184
& 105 50 177 ] 62 S 100 O S0 a8 186
6 70 100 164 O b i 29 198 a 518 4 198
r 78 67 123 0 75 29 123 O a5 2b 182
a8 135 93 312 0 80 ob 1482 0 ) 26 169
Totyl 738 884 118 12 497 E76 SO 435 428 492 13865
O nraB3e8 99.0 5742 676 50.4 a7, 8
B: Pellet Mash Compared Lo Crushed Yellow Pellets; Grams Eaten
1 23 25 26 27
M CY M ' I cY i cY M CY M
1 138 a0 14w 8] S84 4r 152 0 45 D 158
2 11w 853 o 0O 32 B 129 0 865 i 151
o 65 74 120 O 89 41 132 (4] 64 0 142
4 61 (337 129 0 66 G4 148 20 8¢ 0 128
Tot., 481 229 500 & 241 185 561 20 263 10 ove
‘% 62,5 100.0 56.6 966 6.5 7.1
C:Pellet Mash Commeared to Whole Yellow Corni Grams Haten
1 23 =h 26 27
M wWe M we " we M we M we M
: a6 o 88 69 8e IB 47 170 56 103 B8S
2 40 134 o L 124 0 22 148 10 1i7 gz
3 o7 66 12 167 91 5 15 111 Z1 S0 51
4 62 100 0 136 B3 . 2]% 4 17 119 56
5 67 110 2 3180 150 4] 20 98 25 ag B4
6 66 125 4 173 12 0 g 14w 15 86 53
i { a0 102 o 178 110 ] 20% HO= 25% a% 449
8 60 132 & 213 75 0 4% el 28 55 44
Teot. S08 810 168 1288 g2e P 222 802 197 610 4899
%  3B.5 115 97,3 1.7 24,4 5047

=

-
WoOOoOo NI w

> o

=
(o e R |

we
21
B85

132
38
69
Yy
44
B

479

%#0n these days bhe chickens lald eggs very shortly after belng

refurned to their home cages.

the eating behavior on these days.

This impending event apparently upset
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Pabhls IIT
A;: Grams Baten of Pellet Mssh snd Whole Yellow Pellseta
on Bight Experimental Days¥*

Day 1 Day 2
Bird M WY Tobel il WY Total
1 150 28 178 o 59 158
23 125 ie 137 151 0 151
25 g4 16 110 a8 81 127
26 25 163 188 100 117 217
o E i 146 B5 54 108
a2 g1 g 100 153 2 155
Totel BEBE 201 R BOE T1z 1o
Day 3 Day 4
1 a 166 174 118 61 180
23 148 Q, 145 140 50 140
25 30 53 83 cic) 1286 159 ’
28 57 14w 204 162 5 167
29 qry 104 £ 3 B0 b dls 128
22 182 5 187 184 12 166
Total 4860 75 GiT BED peretal o0
Day b Day 6
1 103 &0 183 B 100 1706
23 1mm 0 17 164 o 164
25 62 5] 68 Lde 29 106
28 100 0 100 168 3 201
27 33 aAa 71 60 24 84
S2 - 196 ks 186 198 0 198
Potal B71 104 T nGT 156 923
_ Dasy 7 Day 8
1 7B 87 145 B a3 208
23 123 0 123 112 0 112
25 75 29 104 80 36 116
26 123 0 123 142 0 142
27 55 25 80 55 26 Bl
32 162 8] 192 188 & 172
646 121 ey 671 158 BES

o

B: Grams Esten of Pellet Mesh and Crushed ¥allow Pellets
: on Four Experimental Days

Day 1 Day £

M Y Total M oy Total

1 138 33 171 117 5% 170
23 14r7 8} 147 S O gt
256 Bd Ary 151 o2 B3 95
26 152 0 152 129 0 129
en 45 o 48 65 4 ne
32 152 0 152 151 ) 151
“Potal 718 “Hs 801 551 128 714

®*During the first four days of this experiment, the hens were
‘placed In the experimental situation ev-ry other day, on slternate days
were Tfed thelr ususl rabtion in their home cages. Subsejuently they
were tested on the experlmental feseds evary day.



Exp.
Bird M
it 65
25 187
25 59
26 1358
2y 64
32 142
fotal 58S
(HH
Bird M
1 86
23 88
25 B2
26 dry
oy b6
e 83
Total 452
i B
23 12
2 g1
28 18
27 21
o2 51
Total 248
1 67
235 2
25 130
26 20
29 25
32 54
298
;i 3 60
23 2
=5 110
26 20
2n 25
SE 4G

Totsl 286

o--Page b

Dey 3
CY
74

0
41
0

0

3
118

Grams Esten of Pellet hlash and Whole Corn
on Eight Experimental Days

Day 1
we

317

69

18
170
103
2
418

Day
566
167

3

111

g0
132
ob%

Day b5
110
150

0
a8
39
69

206

Day v
102
173

50

G4
372

Table III, Psrt B: Contin.

Potal
139
L2
100
152

Gd
145
707

Total
133
157
100
el
159
104
870

123
179

94
127
13¥
185
817

R 4
192
120
118

64
123
B804

162
175
110

70

28
_93
658

M
81
128
66
148
89

188

621

M
40
o7

124
22
10
92

345

62
0
83
21
1
_66
245

66

L2
o
15
53

292

60

75
49
28
A
259

Day 4
CY
69

0
o4
20

6]

_14

137

Day 2
We
138
167
0
148
117
85
655

Dey 4
100
1386

2
f?
118

_38

402

Day 6
125
173

Total
130
129
100
168

89
142
758

Total
178
2e4
124
170
127
17

1000

162
136

85

28
136
104
651

191
177
127
14
101
130
900

182
218

5]
120

81
57
4]



Experlment 6
(Final Report)
FPeed Preferences of Pullsta

Thres Whlte Rock rullets shout three monthsdd at the start of
the exreriment were uasd to test preferences for five different tyres
of I'eed over s 10-dsay period,.

Bach chicken was welghed dally and pleced for the experimental
feeding In a sreclsal csge conbaining a feeding rsack, presenting 100
grams esch of the filve feeds, 1n verylang positlions from day to day.
A% the end of the period (one hour) the chicken was weighed again and
returned to her home cege where grit and wster were avallsble.

Feeds tessted were yellow pelleta, crushed yellow pellets,
broiler mash (powder form), broiler ma%ﬂi(%/ﬁﬁn pellets), and egg
mesh pellets. - o Uz

Prior to the start of the exreriment the chickena had bheen on
e once-a-day feeding schedule, thelr ration conslisting of 280 grams of
egg mash rellets and 20 grems of scretch grain.

Feaulta of the exy srimsnt are presented in Table I. Here again
the findings are somewhut varishle. None of the birds rreferrsd
the yellow pellets bto the other feeds, slthough No. 61 mte 31.& percent
of her 10-days' ration in whole yellow pellets (sscond to egg-mash
rellets). The preference of the obher two birds for the small
broilsr pelleta suggests thet the yellow pellets may have besn somewhat
too large fer tinlas sge gproup. Esch of these birds ate abt first sizable
amounts of the cerushed yellow pellets, but then stopped com! letely.
Certeln texmural problems may be involved here, since the yellow
rellets when crushed felt rather like ground gless.

AL sny rate, sguln The present yellow 1 ellet, whole or cruahed,
does not emerge as the sclutl'm &to the dessart pellet problem for
this age group of chicken.
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Table I
Comperison of Five Peeds: Grams Eaten

Eird No. 4B

Day WY CYy #  ENMp¥ BM * BP¥* Totgl
% 7 23 3 10 0 43
2 g 48 3 13 12 - a5
3 29 66 4 14 4 117
4 0 ) 0 28 0 o8
5 0 4 18 o8 18 G4
5 0 0 0 o0 B3 103
" 0 0 3 29 45 a0
8 0 o) o 19 85 104
g 0 0 0 52 70 102

10 0 o 0 20 68 as

Tobal 45 137 34 215 585 814

9 5.5 15.8 4,9 26,2 4v.3  100.0

Bird No. 61
1 11 0 80 0 28 53
b 25 o BH ) 10 1U6
3 0 0 87 11 0 68
4 g 4 62 14 16 105
5 56 0 o4 " 10 g7
6 4n 12 25 ) 5 g1
” 88 a 18 35 3 103
8 5 0 19 23 20 L
g 15 14 Ay 11 9 50

10 58 0 25 19 0 102

Total 298 36 425 c8 o5 g52

% 5% 3.8 44,6 103 10.0 100.0

Bird No. &7
1 18 4 0 0 1 91
e 0 0 35 15 26 86
9 4] 9] 10 2 bl G
4 ®) 0 14 15 48 75
z (s ) 14 15 53 B2
& 0 0 51 13 0] 94
7 0 0 0 13 48 51
) 0 0 0 5 75 80
g 0 0 0 10 94 104

10 0 0 0 17 81 98

Total 16 74 124 109 524 B4

qZ 1.9 Ba7 14.6 12.9 61.9 100.0

® WY = whole yellow pellets, CY = crushed yellow psllebs, EMP =
egg mesh pellets, BM = broiler mash (rewder), BP = broiler mash (3/32"
rellets),






Exreriment %
(In Progress)
Hasrdness of Feeds

A specisl instrument constructed for the purpose of
measuring compressibllity and elasticity of feeds was used
to test these variables in whole yellow corn, brecller pellets,
gnd vellow pellets.

Ag rercrted in ocur rrevious rerort, the first test results
showed that the yellow rellets were consliderably harder and
more brittle than dry yellow corn, while broliler pellets were
far bslow both corn and yellow pellets in hsasrdnsss.

However, retests on the feeds done during the last week
of Experiment 4, when, it wes noted, temperstures rose sbove
freezing after seversgl weeks of freezing weather, and when
the birds ate on the average relatively more yellow pellets
than before, ylelded readings on corn end yellow pellets
which reversed the former conclusions; that is, the yellow
rellets now arpeered to be softer thesn the corn. We believe
the yellow pellets may heve absorbed relatively more molature
than did the corn. At any rate, we have discovered that the
whole problem 13 rather difficult without some moisture controla.
We are now sttempting to dry some samples of the feeds and
will retest them. ,



BXr eriment Y
(In Progress)
New Yellow Feeds

The major rroblem now., as we see 1it, 1s Lo conbtinue with
the development of a sultable yellow pellet or feed for dessert
feeding. 8ince the Tfirat develorment did not prove ideal, we
have been experlimenting with a verlety of preparstions and
methods in an attempt ©o work out something more sstlafactory.
We thought 1t might be easler for us than for the Research
Laboratory to do the Inltlisl work on & smsll scsale, and test
the product on birds as we work, then perhaps sgsin to solieit
helpr from the Laboratory for the production of & lerge enough
quentity for a final test.

Among the variables we sre considering are (1) alze of
perticle, (2) surface texture snd hardnegss, (3) extent of
color saturstion. A few of the verlous possibilitles we have
been investigating use preparstions of skim mllk powder, both
rure and in combinetion with eorn stareh or flour, colored
before drying, colored after drying, cooked snd uncooked.

We are testing the poasibilities of extruding the rreparstions
and breaking them into pellet form, slso the possibility of

a yellow crumble-ized feed to be mixed with massh or fed
separately. We are reteating yellow spraghetti (used in our
garlier experiments on young chickens), maceroni, and similar
subsatances.

These feeds are being prepared in smell bstches and are
being tested on small groups of chickens as they are developed.
Nothing has yet emerged from the Gests which loocks promising
enough to warrant production on a large scale.






