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The C o rre la tio n  between th e  O rthodox and S te n p 's  System s 

o f  C u llin g  w ith A nnual Egg P ro d u c tio n

In tro d u c t io n  :

In  ju d g in g  the p ro d u c tiv e n e ss  o f  p o u l t r y ,  the  O rthodox 

and S te u p ’s Systems a re  q u ite  commonly u sed . The O rthodox 

System  d e a ls  w ith  c e r t a in  e x te r n a l  c h a r a c t e r i s t i c s  in  con­

n e c t io n  w ith th e  egg p ro d u c tio n  o f  th e  fow l, such a s  the  

d is ta n c e  between th e  p e lv ic  bones, th e  d is ta n c e  between the 

p e lv ic  and the  k e e l  b ones, th e  p e lv ic  c o n d i t io n , th e  c o lo r  

changes o f  th e  v e n t ,  shanks and s k in , th e  c o n d itio n  o f  th e  

body, th e  c o n d itio n  o f  th e  head p a r t s , th e  c o n d itio n  o f  the  

m o lt, and th e  c o n d itio n  o f th e  sh an k s. The S te u p 's  System 

d e a ls  m ainly w ith head p o in t f e a t u r e s , such a s  the  f l a tn e s s  

o f  th e  top  o f i t r e  s k u l l ,  th e  w idth o f the  s k u l l  ac  c a r r ie d  

fo rw a rd , th e  head b a la n c e , and th e  le v e ln e s s  o f  th e  top  o f  

th e  head

However, th e re  seems to  be a q u es tio n  a s  to  the  r e ­

l i a b i l i t y  o f  th e se  Systems ; so i t  was deemed a d v is a b le  to  

d e te rm in e  t h e i r  accuracy*  I t  i s ,  th e r e f o r e ,  th e  aim  o f  

t h i s  th e s i s  uq a s c e r t a in  w hether th e re  ie  any c o r r e la t io n  

between th e  O rthodox and S te u p 's  Systems w ith  a n n u a l egg 

p ro d u c tio n .
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Q 'bjeot i

The o b jec t o f th i s  th e s is  I s  to  M om etrioally  determine 

whether th e re  i s  any c o r re la t io n  "between the Orthodox and 

. S teu p 's  Systems with th e  f i r s t  y e a r’s t ra p -n e s t  record  o f 

th e  b ird s  used in  th i s  In v e s tig a tio n . 

i
Measurements and d e sc rip tio n s  o f the b ird s  involved in

; - : ' - -
th i s  in v e s tig a tio n  were taken under each o f the  two Systems,

In d iv id u a l egg records were ob tained fro *  ©me y e a r’s t r a p -  

n e s t  record  kep t by the  U n iv e rsity  o f Arizona P o u ltry  

Department. Each ch a ra c te r  s tu d ied  w ill  be c o rre la te d  w ith 

annual egg p roduction . The o r ig in a l  observations were made 

during  the l a s t  week o f  the  month o f A ugust,

: V :  • ' ■  ■

oharao tew  in  the Orthodox System and fo u r charac­

t e r s  in  the S teup’s System were observed on 142 S ingle 0®*b 

I h i t e  leghorns, ?8 S ingle Comb Rhode Is la n d  Reds, and 8 %hite 

Miaerea p u l le t s ,  re p re se n tin g  th ree  d if fe re n t  b reeds; a l l  o f  

vh ioh  were k ep t a t  the U n iv e rs ity  o f A rizona P o u ltry  P la n t .

fiflB fim iag flM S lm .
The band mumWrs in  seqneaoe, breed d es ig n a tio n , and 

a n n m l egg production o f the  228 b ird s  involved in  th i s  work
. ' ; - r -

a re  s e t  fo r th  in  the l i s t  on pages 7 to 8 .

Each o f the 228 b ird s  m s s tu d ied  in  oonneetion with 

th e  fourteen  d if f e r e n t  ch a rac te rs  mentioned in  the in tro d u c tio n .



Eaoti s M m e te r  m s grouped a p p ro p ria te ly , and then sub­

m itted  to  P earson’s method o f c o r re la t io n .

A fev/ d e f in i t io n s  a re  necessary  a t  th i s  p o in t to  help  

the  read er in  in te rp re t in g  th i s  s t a t i s t i c a l  method.

Type i s  th e  id e a l ,  o r standard  fo r  s e le o tio n .

Mode i s  the. p re v a ilin g  ty p e , and i s  rep resen ted  by the 

h ig h es t p roportion  o f  what the  breeder a c tu a lly  produces.

V a r ia b i l i ty  (d) i s  d ev ia tio n  from type . I t  i s  b es t 

in d ie a te d  by th e  standard  d ev ia tio n , a m athem atical ex p ress­

ion invo lv ing  the  d ev ia tio n  o f  every in d iv id u a l.

Mean (li). i s  merely a te c h n ic a l word fo r  average.

A p o s itiv e  c o e f f ic ie n t  o f  c o rre la tio n  ( r )  i s  the

tendency @f the h igh value o f one v a ria b le  to  go with the
# .

high value o f  the  e th e r  v a r ia b le .
>

A n ega tive  c o e f f ic ie n t  o f  c o r re la tio n  i s  the tendency 

o f  the high value o f  one v a r ia b le  to  go with the low value 

o f  the o th e r v a r ia b le .

The probable e r ro r  (P .E .) has no re ference  to  e r ro rs  

in  com putations. I f  the  whole p o u ltry  population  was 

s tu d ied  fo r  c e r ta in  c h a ra c te rs , then th e re  would be no 

probable e r ro r .  I t  i s  merely an e r ro r  th a t  i s  l i k e l y  to  

occur In  a sm all sample l ik e  the one used in  th is  work, 

namely 22& b ird s . I t  merely shows th a t  the tru e  value 

l i e s  w ithin the  range s e t  by * (P .E .) .  I f  the c o e f f ic ie n t
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# f c o r re la tio n  be 1 .00 , and the  probable e r ro r  (D?.E.) be 

"t 0 .0 2 , then the  ehanees a re  th a t  th e  c o rre c t f ig u re  i s  n o t 

le e s  then 0»?8 ( 1 . 00-0 .0 2 ) no r g re a te r  than 1.02  (l.(to*0 .02 ) .

Pearson1 s method requ ire*  a frequeney d is tr ib u tio n  f o r  

each o f  the ch a rac te rs  s tu d ie d , which in  th i s  c a se ,happens 

to  be 14 c h a ra c te rs . The d is t r ib u tio n  o f the d if fe re n t  

ch a rac te rs  to g e th e r  with the annual production fo r  228 b ird s  

1® s e t  fo r th  in  Tables la  to  14a.

The 228 b ird s  were d is tr ib u te d  in  production  c la s se s . 

The c lassed  were grouped accord ing  to  th e i r  range o f  p roduct­

ion  as  follow s :

Range o f  annual
«Ee_proanptlon

8 5 - 1
200-119 
120-139 
140-159 
160-179 
280 -299
200-219
220-239
240-259
260-279
280-299

80
200
120
140
160
180
200
220
240
26©
260
300

Each c h a ra c te r  s tu d ied  was d iv ided  in to  se v e ra l g rad es ,th e

low est one denoting an e x c e lle n t cond ition  o f  the c h a ra c te r .

and th e  h ig h es t number in  th e  grading in d ic a tin g  the poorest

cond ition  e f  the c h a ra c te r . These grades were grouped 

accord ing  to  t h e i r  range as  fo llow s;

m sp.j f m i o  S te m lM  M i a f i
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.3anfie. pff.,flraflg .

2 . 0 -  2.9 )  5 .0 -3 .9 4

■ • a r - i j ;  ;  « « ■  >  ■ i -
Muages' f@p the annual egg p ro tu o tio n  and the grade 

a re  neoescary in  computing fo r  the tru e  mean o f both the 

annual egg production and the grade.

r re  1& t l m . W ls s .
In  the e o r re la t io n  ta b le s  s e t  fo r th  in  Tables 1 b to  14 b

the fo llow ing symbols a re  used and a re  explained below :

f  V  The frequency o r d is t r ib u t io n .  -
d V  the d ev ia tio n  from the assumed mean.
Z de.dg=. The summation o f  the products o f the d ev ia tio n  o f 

egg production  and the dev ia tio n  o f  the grade.
109.5 * The assumed mean fo r  egg p roduction , 
n . -  The number o f in d iv id u a ls  s tu d ie d .
20 « Class in te r v a l  in  eggs.

E
^ Egg p roduction , j 
s  G rade.

Me.

Kg.

d2e .

&

* True mean o f egg

In  o rder to  ob ta in  the v a lu e s ‘i t  was necessary  to  use 

the  fell©wing form ulas i

I 89.5  + o o rre o tio n ' in
production

assumed egft mean x  20
m
m

True mean of the g ra d e ......
Assumed mean fo r  grade 4. co rrec tio n  in  assumed g mean

(Standard d ev ia tio n  o f  e^p#* 2
f*d -  ( o o rreo tion  in  assumed egg mean) » x

= Standard d ev ia tio n  o f  e g g s -  ’ V~x~
*; (S tandard d ev ia tio n  o f .g ra d e )2* ?
" f»d2 - - p
*" ... ...- -  ( o o rreo tion  in  assumed grade mean) .

S tandard d ev ia tio n  o f  grade
(o o rreo tio n  in

2.de dg -(assumed egg mean
n

) . ( c o rre c tio n  in  
) ( assumed grade mean
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r  * * The o e e ff lo ie n t o f c o r r e la t io n " .  ' g

P*E.» The probable e r ro r
> = '± .p .e ,

1 -  M athem atical c o n s ta n t.
* -^For a complete sta tem ent o f  th is  method o f  study o f

breeding problems the reader i s  re fe r re d  to  Chapters j  
and XI o f  Pearson*s ° Grammar S c ience" ,;P ub lished  by A. 
and C. B lack, london, and to  P a r t  111 o f  Bavenport’s
n P r in c ip le s  o f Breeding, published  by Ginn and Co., 
Boston* This i s  quoted from The 111. Exp. S ta . Bui. 
Ho* 119 -  Type and V a r ia b i l i ty  in  Com by Davenport 
and R io ts .
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6S
88

Sg
gg

gg
f3

g8
8§

8g
K

SS
Pg

SB
!S

eg
St

3;
Bt

!e
7

A l i s t  o f the 
w ith  t h e i r  leg  hands 
months production .

, toga 
• and twelve

W ,l,

W»

277 48 ft ft 198
171 49 ft ft 253
8#1 50 It ft 226
236 51 ft ft 243
179 52 ft ft 245
151 53 1 7 1
270 54 tt tt tt 178
215 55 . # 155
225 56 ft tt tt 170
127 58 tt tt tt 240
238 59 ft tt tt 246

. 166 60 tt tt tt 96
240 61 * w * 271
873 65 # # # 198
246 64 tt tt tt 222
287 65 * # w 217
252 66 WeLs 249
225 #7 ft ft 159
240 68 ft ft 128
263 69 # * 204
238 70 ft ft 233
252 71 ft ft 259
246 72 e # 235
221 73 tt tt 192

, 280 74 tt tt 888
209 75 n tt 267
228 -76 it it 260
203 77 tt tt 229
230 78 ft tt 180 -
215 79 w»%,+ 199
196 81 tt tt 216
180 82 T? ft 229
220 83 ft ft 884
213 84 ft ft 209
216 85 * * 227
152 86 ft ft 834
234 87 ft ft 224

, 163 88 ft ft 268
243 89 ft tt 215

 ̂ 260 #0 ft tt' % 203
228 91 # # 145
236 92 R .I .R . 214
160 95 ft W 1 7 4

___ ia& _ 94 tt t#

99100101
108
2 m
104
105
106
107
108 
100 110 
111 
112 
115
114
115
116
117
118 
120 121 
122
123
124
125
126 
127 
188 
129 
150 
132 
154
135
136
137
138
139
140 
MS
MS
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A l i s t  of the 228 b ird s  used in  t h i s  
w ith  th e i r  leg  bands, breed d e s ig n a tio n s , 
months production  -  (Continued)s

!'W#L#tl
t! ,
*
*

e 
$# 
w 
# 
w

H. 1. 1 .

245
169
150
241
175 
178 
128 
173 
220 
257
176 
240
aa§

w
199 »
200 »
201 » 
202 " 
203 «
204- "
205 "
206 ”
207 "
208 "
209 W.L.210 ”  211 "

tt
«
ft
tt
tt
tt
it
tt
H
*

190
101
193
194
105
196
197

#
it
w
#
#
e
#
W
#

H .IJU#

#
#

' *

#
- m

X U L .* *

2 0 7 - —213 11 tl SS4
167 214 ft tt 261
178 215 ft ft 222
248 216 ft tt 220
116 217 It It 211
172 238 ft ft 130
199 219 ft tt 197
202 281 ft ft 197
125 223 WsLe 212
180 224 168
208 225 ft tf 178
189 226 ft ft 177
146 227 ft tf 214
179 228 ft ft 190
217 229 ft ft 132
171 232 ft ft 243

> 28S 233 tt ft 197
152 236 Minorci1 229
182 238 ft ft 46
201 239—tf ft 176
200 240 tt ft 200
184 241 ft ft 183
161 242 ft ft 44
224 245 tt tt 131
210 247 ft tf 175
217 249 WeL* 380
BOB 250 W # 238
147 251 ft ft 219
177 252 ft ft 194
157 253 ft ft 225
192 256 ft ft 289

257 W.L.
258 " « -
259 " «

192
134

88
161
140
202
250210
234
240
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Table l i — Setting fo rth  o rig in a l data regarding the d is ­
tance between the pelvic bones and the annual
egg predic tion  fo r MS b ird s ./

SBC. A . ,.3BC. B SECTION C
# AN. # AN. # AN. # AN. # AN. ~ J  “anT
HE® PRO. HSi PRO, ESN PRO. HEN PRO. HEN PRO.. HEN PRO

■ W ill.  — ■» -M ...

' 13 166 .  1 226 4 261 88 268 225 178 134 20122 238 2 277 5 236 87 224 226 177 138 25539 234 ' 3 171 6 179 90 203 232 243 132 24934 180 17 227 8 270 - 91 145 888 19746 195 24 282 10 225 83 224 816 22247 223 25 246 . 12 238 79 199 817 81148 198 #  221 9 216 97 199 219 197 •

45 99 16 278 19 225 102 236 211 24053 171 16 246 20 240 100 58 214 26155 155 21 263 18 252 101 200 216 220
,  60 96 87 216 14 240 99 146 207 80274 268 42 260 30 209 98 184 199 23169 204 44 236 .31 230 103 167 19® 18786 234 81 248 88 152 115 231 201 20496 172 80 226 33 196 110 232 196 16795 132 49 252 27 280 105 234 806 140104 221 58 240 28 209 109 241 208 88094 133 77 229 32 215 113 215 198 806.93 174 85 287 35 220 108 250 185 184114 224 84 209 56 213 106 161 183 200 ■

126 168 92 214 29 222 107 204 194 147 „^$8 46 111 236 41 243 117 115 191 217241 183 116 215 40 168 128 169 177 217239 176 125 220 52 245 121 201 180 158229 132 259 167 43 228 122 226 176 179218 224 249 180 54 178 118 210 179 185218 130 252 194 56 170 129 273 178 189221 19? 242 44 61 271 120 255 171 808810 284 206 161 65 217 127 171 181 182 .204 88 167 199 63 198 124 191 170 180203 134 , 166 172 64 222 128 266 169 126175 146 144 196 72 285 130 234 16® 802178 171 153 173 68 128 257 274 164 248159 207 135 211 76 260 258 239 158 186148 150 137 195 71 259 250 218 160 167
>: '162 128 139 173 75 267 253 225 167 240161 178

154 820
140 199 70 233

73 192
251 219
256 229

146 245
147 169156 176 78 180

n  ? t i
81 216 
82 229 
89 215

240 200 
247 175 
236 229 
245 131
223 212
224 168

149 241
150 175 
155 257
142 806 
136 197
143 254
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fab le  1 -  Continued.

SEC. 3) SEC. E.
v M 7 ?  3®T
HEN PRO. HEN PRO.

11127  7 161
59 248 

112 273
827 214
828 190 
209 210 
197 198 
200 837 
802 198 
190 210 
195 177 
189 224 
187 161 
182 201 
163 178 
166 116

legea&z
See. A -  1 Finger Capacity 

B -  1 .5  « •
C -  2 « h
D -  2 .5  » "
3 - 3  * "
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Table 1 a .  -shewing the d is t r ib u t io n  o f  the d is tance  
between the p e lv ic  bones w ith  annual egg 
production  fo r  828 b ifd s .

260

o240 
o5280
*8
£200

500

§180

160

c 140

120

3L
17

JL
J L
5

T o ta l 
C 228)

11

100

80-

T o ta l
(228)

T r j ~ T 2

D i
T

•  1 /2  f in g e r  u n i t s .
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Table 1 b . -  C o rre la tin g  the d istance  between the p e lv ic  
bones with the anim al egg production fo r  
228 birds*

A TTWTTA T.

80-99100-119
120-159
140-159

ifes

^  j i  fir
3- -5 -15 
2 -4  - 8

30 -3 -30
12 -2 -24 I

35

43

22
IS

1
2
3
4

100
if

43
200
198
256

30

i

m ^ m w ~ W ,y r  ~  ^  — i #  i #
-114 228 ,

I

V t - '

f l
-2  -1  

-78 -3 6
■ 'V

1 2 
17 4- 2

228/ H i

m  156+58

H o .. 189.5 +

-0.41667
17 + 4 - 2 1 5  4 2 28

62e>

4 e -
P 4

r  *

P.E.

v p ^ o i

2#  "

A

x 20

-  (0.6359 6 )'

m  -  (-0 .41667)2

(0.63596 )(-0 .41667)

(2.1536)s W 7212)
0.6745 z  1 - J ^ 0 l»lg94l)

0.93421 

202.22  

3.0333 

4.6350 

2.1536 

0 .7 60 60 

O.872I 2

-  0.24306

- O . I 294I  
2 « 0.043925

r  « -  0.129 i  0.044



C haracter 1#

fh® pe lv ic  bones , lo ca ted  a t  e i th e r  s id e  o f  the ven t 

have a tendency to  be wide a p a r t ,  and f le x ib le  in  a hen th a t  

i s  lay ing  h e a v ily , so th a t  two o r th ree  fingerw id ths m n be 

e a s ily  in s e r te d  v e r t i c a l ly  between them. On the o th e r  hand* 

a hen in  a dormant cond ition  w il l  'u sua lly  have the pe lv ic  

benee c lose  to g e th e r , s t i f f e n e d  and measuring about one 

fingerw id th  a p a r t .

The 228 b ird s  a re  d is t r ib u te d  accord ing  to  the d is tan ce  

between the p e lv ic  benee as  fellow s j 39 b ird s measured one 

f in g e r  capacity? 37 b ird s  measured 1 1/ 2, f in g e rs  ? 135 b ird s 

measured 2 f in g e r s ? 16 b ird s  measured 2 1 /^  f in g e rs  and only

1 b ird  measured 3 f in g e r s .

The mode o f  133 was a t ta in e d  by those b ird s  measuring a

2 f in g e r  capac ity  between the p e lv ic  bones.

The d is t r ib u tio n  o f the annual preduotion i s  a s  follows?

3 b ird s  in  the 60 egg group; 3 in  the 100 egg group; 2 in  th e  

120 egg group; 20 in  the 140 egg group; 12 in  the 160 egg 

group; 33 in  th e  280 egg group; 31 in  the  200 egg group; 43 

in  the 220 egg group; 30 in  the  240 egg group; 22 in  the 260 

egg group; 16 in  the 280 e ^  group mad 1 in  the 300 egg group.

The h ig h es t frequency o f  50 was a t ta in e d  by th e  group 

which produced 240 eggs.

r  * -  0.129 t  0.044



C haradter 1 . The d lstanoe ’between the p e lv to bones oon.tln»

= . . : ' ' ieS« ■ ■ • ; . . • ■ . . .• • ■ • : -
There i s  no o o rre la tio n  “between annual production and 

the d istance  between the p e lv ic  bones.

This was n o t in  agreement with work done by Sherwood 

(1922), Hemrey (3$23)» and Knox (1924).

14
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Table 2. -  Setting  fo rth  o rig in a l data regarding the d is ­
tance between the pelvic and the keel bones and
the annual egg production fo r 228 b irds.

SEC. A SEC. B
?  AN• # AN.
Hm PRO. HEN PRO.

238 46 46 195
229 132 45 160
803 134 60 96
213 224

SEC C. SEC D.
# ' AN. # AN.
HEN PRO. .... . ******* HEN PRO.

1 226 ;:5 236
6 179 . 3 171

13 166 20 240
16 246 17 227
22 238 85 246
30 209 81 263
39 234 14 240
35 220 27 280
48 198 34 180
55 155 37 216
76 260 . 42 260
69 804 52 245
88 268 49 868
95 132 77 829

104 221 74 268
94 133 78 180
93 174 96 172

112 273 120 255
241 183 849 180
242 44 250 218
245 131 252 194
239 176 224 168
218 130 225 178
210 234 216 220
199 281 219 197
159 207 204 88
168 202 166 172
152 128 116 215
155 257
140 19#

SECTION E
# AN. # AN. 
HMPRO. HEN PRO.

9 2 1 5  83224
2 277 79 199

12 238 97 143
8 270 102 236

11127  101200
26 221 99 143
24 232 110 238
15 273 111 236
18 252 106 161
31 230 108 260
38 152 .113  215
28 £09 107 204
36 213 ; 123 169
29 222 118 210
41 243 126 168
4 4236  127171
47 223 124 191
40 163 128 266
5 0826  130 834
43 228 125 820
53 171 267 274
6 1271  258 237
65 217 259 167
64 222 253 225
59 248 851 219
58 240 256 229
72 235 247 175
68 128 236 829
71 259 227 214
76 267 223 197
73 192 209 810
66249 821197
67189 217211
81 216 214 261
82 229 175 146
85 887< 178 171
90 202 ' 167 199
87 224 158 185
84' 20% 157 240
91 145 160 167



Table £ -  Continued

16

SEC. E • '
Oont. SEC. F
F UTT j  —

m PHO. ■ mm pro

166 116 33 196
149 241 32 216
156 176 51 243
180 175 63 198
143 254 92 214
135 211 100 68
137 196 103 167
139 175 114 224

115 231 
106 234 
109 241 
117 115
129 273 
240 800 
226 177
223 212
232 243 
207 202 
201 204 
196 157 
805 161 
195 177 
170 180

SEC. G SEC. H
i  ahT # “ aij.
h^ pro. H i  pro.

4 261 122 226
7 151 

10 228 
19 225 
54 178 
56 170 
70 232 

. 86 884 
89 218 
.98 184 

121201 
215 222 
198 187 
800 287 
202 192 
197 192 
206 140 
208 230 
183 200 
194 147 
191 217 
177 217 
180 162 
176 179 
179 185 
171 208 
181 182 
169 125 
164 248 
148 150 
144 196
146 245
153 173 
151 178
147 169
154 220 
136 197 
134 201 
132 249 
228 190

SEC. I  
f  A3.
HSS PRO.

211 240 
190 210 
193 206
188 184 
187 161
189 224 
182 201 
173 189 
163 178 
142 205 
138 256
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TatSe 2 -  Continued.

Legend:

See. A -  1 f in g e r  capacity  
B -  1 .5  " ”
0 - 8  " "
B -  8 .5  
E — 3

Sec. F - 3 .5  f in g e r Capacity 
5 -  4 " "
H -  4 .5  " *
I  -  5.n

w
#



Table 2 a 0 -  Showing the d is t r ib u t io n  o f the d is tance
between the  p e lv ic  and the k ee l bom s w ith  
annual egg p roduction  fo r  228 b ird s .

T o ta l

KQQ, 1 1

•on 3 3 8 1 1 ..1G.
2 6 10 3 3 2 8#

1 7 4 24 3 8 1 1 49

enn 4 3 17 6 7 4 41

1 3 5 9 3 9 3 33800
1 4 5 12 4 6 1 38180

160

MO

180

100

80
60

1 5 1 5 12

2 S 2 1 10

1 1 2

1 1 2

1 1 1 3

T o ta l
(228) 4 3 83

(1) (2 ) (3) (4) (5) (6 ) (7) (8 ) (9) (10)

D i s t a n c e  -  1 /2  f in g e r  u n i ts .
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Table 2 b. -  C o rre la tin g  the  d is tance  between the p e lv ic  and 
the  k ee l bones with the annual egg production 

. fo r  228 b ird s .

AmflJAL

40-59 
60-79 - 
80-99 

IOO-119 
120-139 
140-159
w

J+M: 
:

: 1 lx
:

2 5 :
I  s

200 -219 
2^)-239 
240-259 
260-279 
M - g i l

^ T -

. U J i

• ' :
1:1
2 s
5 :1

12:4
“ 3 T

4 3: 17:6 
7 4: 24:3 
2 6 : 10:3 
3 3: 8:1

1I
i l

i f
2 -5  -10 

-4 -  8
-3 -30
-2 -24

2
10
12

i l

$
50
32

48
33

35

20

48
28
4

3
1

41
1 49
2 26 

16

1
2
3
4

41

8
41 

196

OT4TJ: Jdilir;2Fi40:iriT A  ^  ^TllUrMsT -55
-5 -4 -3 - 2-1  1 2 3 4 -12£
0-16-9-60-28 25 80 5 4 4 ^  2 2 8 ^

22 liU 3!L

fd 2.
0.16228

0 64+2?-H20+ 28^23i-l60f9+1^6 » 607 T 228 = 2.6623

.0 . » x 20 . -H)3.34

€ '*
J -0 + 2§

-  3.1623
- - . ■

2e , 1152
22W

-  (0.70173)^ = 4.5602
e *

26 .

V4. 5602

609
228

\/2 . 3990
-  (0 . 16228)2

• 2.1360 

* 2.3990

6 = -  1.5488
1 e- 102

228
-  (0.16228) (0.70173) > 0.33349

1  ̂ ■ ar P * ,0.10081

'.E .
tfe cfe ( 2 . 1366)(1.3486) 9

* 0.6945 x  1 -  (0.20081)^
— r m

a  0.044224

r  = 0 .101 ± 0.044



m eousnioa o^ttLc I n d l v i .Dharaojez -  Continued:

C haracter 2. The d is tan ce  between the ne lv lo  ^ d  the ]ceol
. .teftga*

The d istance  between the p e lv ic  and the h e e l bones i s

^ c o M ^ n ly ;re fe rre d  to  aa n Abdominal C apacity”. In  hens la y -
' v - : :' : ■ ■ ■' "■ " : . v V-

in g  h ea v ily , the spread between these  bones ranges from 4 to

; 6 h e r!so n ta  1 fin g erw id th s . Poor layers  wi 11 u su a lly  have a

narrow er spread , ranging from 2 to  5 h o riz o n ta l fingeriv id ths.

- The 228 a re  d is t r ib u te d  accord ing  to  the d is tan ce  between 

the p e lv ic  and the k e e l bones as follow s * 4 b ird s  measured 1 

f in g e r  c a p a c ity ; 3 b ird s  measured 1 1/2^ f in g e r s ; >0 b ird s  

measured 2 jMlngers; 28 b ird s  measured 2 1/2 f in g e rs ;  88 b ird s  

measured > f in g e r s ; 23 b ird s  measured 3 1 /2  f in g e r s ; 40 b ird s 

measured 4 f in g e r s ; 1 b ird  measured 4 1/2. f in g e r s , and 11 

b ird s measured 5 f in g e rs .

th e  BK)do o f  88 was a t ta in e d  by those b ird s  measuring a 

3: f in g e r  capac ity  between the p e lv ic  and the k e e l bones.

The d is t r ib u tio n  o f  the annual production i s  a s  fo llow s:

3 b ird s  in  the  60 egg group; 2 in  the 100 egg group; 2 in  th e  

120 egg group; 20 in  the 140 egg group; 12 in  the 160 egg 

group; 33 in  the  180 egg group; 33 in  the 200 egg group; 41 

in  the 2%) egg group; 49 in  the 240 egg group; 26 in  the 260 

®6S group; 16 in  the 280 egg group and 1 in  the 300 egg group.

The h ig h es t frequency o f  49 was a t ta in e d  by the group 

which produced 240 eggs.

: r  « 0 .101 t  0.044

20



21

C haracter 2. Ifre-pelv ip . and^the^Xee,!

There lo  no c o r re la tio n  between the annual pro duo t i  on 

aad the d is tan ce  between the p e lv ic  and the k e e l beaee# 

S im ilar r e s u l t s  were obtained by Sherwecd (1922), 

Khex (1924)» and Waters (1$27). On the o th e r hand 

Asmu&dsem ( 1921) came to  a  d if f e re n t  conclusion .

/
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Table 3. -  S e ttin g  fo r th  o r ig in a l  da ta  regard ing  the 
pelv lo  cond ition  and the annnal egg p ro - 
duetlon  fo r  8E8 b ird s .

SECTION A . SSCTIOH B
# AN. . # .AN. # # AN. # ■ AN. 4 AN."HEN PRO. HEN PRO. HEN PRO. •hen PRO. m m * HEN PRO.

3 171 S3 224 191 217 5 236 128 826 167 19913 166 79 199 176 179 9 215 128 266 168 2026 179 95 132 173 189 10 226 257 274 159 8078 270 92 214 171 208 12 238 259 167 157 24024 202 100 S3 181 182 7 151 253 225 146 24520 246 114 224 169 125 11 127 251 219 153 17326 221 105 234 164 248 16 246 249 180 154 22015 273 108 250 158 185 17 227 247 175 iso 17581 869 109 241 160 167 19 286 238 46 166 86722 236 113 215 163 178 87 880 241 183 139 17531 230 106 161 166 172 28,209 242 4433 196 112 273 144 196 38 152 223 21239 ,294 107 204 151 178 36 213 824 16829 222 116 215 152 128 61 243 225 17832 215 123 169 156 176 40 163 286 17735 220 118 210 149 241 42 260 227 21457 216 120 258 142 205 46 195 228 19041 243 129 273 136 197 50 286 229 15244 236 126 168 143 254 43 228 233 19747 223 127 171 134 801 63 171 215 22248 198 130 234 132 249 ' 65 217 216 22052 245 125 220 l 55 155 219 19749 253 258239 68 128 221 19745 160 250 218 76 860 211 24056 170 252 194 74 868 198 18761 271 256 229 1 66 249 206 23763 198 240 200 67 189 197 19264 222 236 269 81 216 196 157 ,

58 240 245 131 89 215 204 88 ,

59 248 232 243 84 234 205 161 -

60 96 213 224 90 203 206'14072 • 238 809 210 96 172 190 21071 259 . 218 130 102 236 193 80677 229 217 211 , 104 281 183 20070 233 210 234 101 200 195 17775 267 214 861 93 174. 194 14773 192 207 208 103 167 189 22469 204 199 231 99 146 177 21788 268 201204 98 184 175 14685 227 202 192 110 232 180 15487 224 203 134 1U  836 178 17184 209 208 230 115 231 179 18591 145 185 184 U 7 116 188 201
170 180



Table 3 -  Continued

22

SBC. C
F" r  'M,
HEtl PRO.

t  AM.
HEM PRO.

2 277 
4 261 
1 226 

20 240 
18 252 
34 180 
54 178 
78 180 
82 229 
97 143 
94 133 

121 201 
124 191 
239 176 
187 161 
165 116 
148 150 
147 169
137 195 
136 211 
140 199
138 255

14 240 
30 209

legend:

Sec, A -  Thin 
B -  Medium
C -  Thick 
2) » Very Thin
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Table 5 a . -  showing the d is t r ib u t io n  of the pelvi® 
co n d itio n  w ith  annual egg p rodue tioa  
fo r  888 b i r d s •

T otal
( 828)

50C - l — . 1 1

ESC
f>Ar

9 5 8 16

1 ____ 1 5 ..' . 7 26

___  27 20 2 49
840
ESC

200

180

160

140

120

100

80

6C

3, 19 18 8 40

____ 13 _ ______ 14.... 5 32

____ 15......... .... ....... 16 . : -.....4 35

1 9 2 12_

6 3 1 ___ 10

1 1 8

....-.... -.... ... ............ 1 1 8

_  1____ _____ 2— 3

T o ta l
(288) 2 107 97 22nr* rs] rsi nr

P elv ic  cond ition

^ ■ 1 . E x ce llen t -  (very  th in )
2 .  Good -  ( th in )
3 . Medium -  (medium)
4 . Poor -  ( th ick )
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Table 5 b« -  C o r re la t in g  th e  p e lv ic  c o n d itio n  ivith th e  an n u a l 
egg p ro d u c tio n  f o r  228 b i r d s .

B M P .ffT O ffo p
M I L

40-59
60-79
80-99

100-119
120-159
140.-159

s 2 : 1
: i
: 1 s  1 

1 : 1 z
1 s 5 : 6
2 : 9 %  1

JLli-Jt-l.o«.:ia> s i220 -259 2 : 20 : 27
240-259 5 $ 7 $ 1 5  
260 -279 2 : 5 : 9

.v-d.;, ;;.;...-l . ; . 1
fd  -22

2
2

10
12

4 1

t
-5
-4
-5
-2
-1

-10
-  8 
-50 
-24

jm£

50
52

48
55

Z de df; 
, «■»**

.7 

5

15 

11

4

2

1
1

2
2

40
49
26
16

1

tY

1 0 7 + 4 =  111

228

1
2
5
4
5

228

’1 ~40
196
256

5 3 5 - 1 #

,28
1 ^ :

# -

T O

.5905:
207 + 8 -  1J7 r 228

M e.. 189.5  + 1 5 1  x  20
, - ■ 228

r  ! -45* *
d2e -

y r . 1582'

d2e=
dg .

P -  

r  »

P.E .

^rJI
(0 . 68860)2

(0 .5 9 0 5 5 )'

*• O .6OO88

205.27

2.8404

Ifig. -  (0 .688  60 ) ( 0 .59055)

4

2

0

0

0

8 e erg 0 .2005

-  0 .1 4 ^ 1 0 .0 4 4

5828

1407

44851

66971

2005

I 5986

045804



BlEougsloa o f  the iH d iv id m ! C haracter -  Coatla*#& ;

C haracter 3 . The re lv lo  o b nd itton>

The p e lr io  condition  r e fe r s  to  the condition  o f  the 

p e lv ic  "bones. In  a  hen th a t  has teen  lay ing  h e a v ily , the 

hemes a re  com paratively f re e  from f a t  and f e e l  th in  and 

p l ia b le .  Om hens th a t  a re  n o t lay ing  th e  hones f e e l  th iek  

and s t i f f .

The 228 b ird s  a re  d is tr ib u te d  according to the pe lv ic  

condition  a s  follow s $ 2 b ird s  in  e x c e lle n t co n d itio n ; 107 

b ird s  in  good co n d itio n ; 97 b ird s  in  medium co n d itio n , and 

22 b ird s  in  poor co n d itio n .

The mode o f  107 was a t ta in e d  by those b ird s  ehidh .were 

in  good co n d itio n .

The d is t r ib u t io n  o f  the annual production i s  a s  fo llow s: 

3 b ird s  in  the 60 egg group; 2 in  the 100 egg group; 2 in  the 

120 egg group; 10 in  the 140 egg group; 12 in  the ISO egg 

grettp; 35 in  the IfiO egg group; 32 in  the 200 egg group; 40 

in  the  220 egg group; 49 in  the 240 egg group; 26 in  the 260 

*B6 group; 16 in  the 280 egg group, and 1 in  the 300 egg 

group.

The h ig h es t frequency o f  49 was a t ta in e d  by the  group 

which produced 240 egg.

r  = 0.140 t  0.044

26



C haracter Continued$

There i s  a  s l ig h t  c o r re la t io n  between the p e lv ic  
0 . . .  - 
cond ition  and annual p roduction .

S im ilar r e s u l t s  were ob tained  by B ittenbender, H. A

(1927). H o w ev erd iffe ren t r e s u l t s  were secured by

Knox ( 1924).
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Table 4. -  S e ttin g  fo r th  o r ig in a l  d a ta  regard ing  the
co lo r ehangee o f the vent and the annual egg 
produetion fo r  820* b ird s .

SBC. A SECTION B _________ SECTION C
# Mi. # All. # AN. # AH. # AN. • # AH.
HSH PRO. PRO. HEN PRO. EEC PRO. HEN PRO. HEIf PRO.

4 861 2 277 224168
20 840 13 166 225 178
95 132 3 171 217 211
97 143 1 226 204 88
94 133 . . 10 826 205 161
93 174 12 238 206 140
117 115 7 151 185 184
229 132 6 179 195 177
213 284 8 270 194 147
218 130 11 127 180 152
203 134 86 221 178 171
175 146 31 230 173 189
167 199 38 158 168 208
169 SOT 28 209 164 248
152 128 23 196 158 185
127195 04 180 165 116
139 173 41 843 148 150

51 243 151 178
46 195 135 211
44 236 140 199
48 198 
40 163 
50 226
49 258
54 178 
56 170 
53 171 
60 96
59 248 
58 240 
77 229 
69 204 
84 209 
91 145v

102 236 
101 200
103 167 
98 184

121 201 
118 210 
129 273 
127 171 
253 225 
252 194

5 236 
9 216

17 227 
25 246 : 
24 232 
19 225 
16 246
21 263 
15 273
22 238
18 252 : 
14 240 
30 209 
39 234 
27 280 
56 213 
38 215 
35 220 
37 216 
29 222 
47 223
42 260 
52 245
43 228 
45 160 
61 271
65 217 
55 155
63 198
64 222
72 235 
68 128 
76 860 
71 259 
75 267 
70 233 
74 268
73 192 
78 180
66 249
67 189 
88 268 
81 216 
89 215

86 234 
88 889
86 887 
90 203
87 824 
83 224 
79.199 
96 172

104 221 
92.214 

100 58
99 190

114 224
115 2 3 1 f
111 236 
110 232 ;
106 834 
109 241 
113 215 , 
108 250 
106 161
107 204
112 273
116 215 
183 169 
128 826 
120 855 
126 168
124 191 
128 866 
130 234
125 220 
257 274 
858 839 
259 167 . 
250 218 
851 819 
849 180 
266 829 
226 177. 
223 212
827 214 
232 243
828 190

233 197 
215 222
209 210 
221 197 
219 197

. 216 220
210 834 
214 261
211 840 

,207 202
199. 231 
198 187
201 204 
200 237
202 192 
197 192 
196 167 
208 230
190 210 
193 806 
183 800 
189 224
191 217 
187 161 
177 217 
176 179 
179 185 
182 201 
171 208 
181 182 
170 180 
169 125 
163 178 
160 167 
166 172 
157 240 
144 196
146 245 
163 173 
156 176
147 169
149 241 
154 220
150 175
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Table 4. -  Continued
SEC . 0
Cent.
j ~ w :
HEII PRO.

155 257
142 205 
136 197
143 254 
134 201 
138 255 
132 249

5*g*a&:

See. A -  Yellow pigm entation 
B -  Medium 
C -  Pale.

. * This t e s t  can no t be app lied  to  Minoreaa on
account o f th e i r  lack  o f  pigm entation o f sk in  and shanks.
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Table 4 a, * Shoring the d is tr ib u tio n  o f  the oolc 
changes of the vonb 
production  fo r  *820 b ird s .

T o ta l
( 220 )

___ _____1 ..... 1

12 3 i 16

260. 19 6 l 26

MO- 37 10 i 48

29 8 l 38

BOO- _______19 ..... 10 2 31

16 16 2 34

3 7 2 12Lu V

L4G 2 1 6 9

L20 1 1 2

LOO 2 2

QO

60. 1 %

feta l
1(220) 139 _________ §£___ 17 220

m  ' n n  rs i
*This t e s t  cannot be ap p lied  t o  H inorcas on account 

of t h e i r  lack  of pigm entation in  sk in  and shanks.

1 . Good -  (Pale in  co lo r)
2. Medium -  (Medium)
3. Poor -  (Yellow pigm entation^



Table 4 b .— Correlating the color changes of the vent with
the annual egg. preduetlon fo r 220 birds**.

E m ^ . f 2 ' - i f  _A_ m i a £
-J L f le .4-+ —PiLw w

40-59 : : 1 1 -7 -  7 49 760-79 "$ ■ ■: : -6
80-99 : 2 ! 2 -5 -10 50

100*119 1 : 1 .1 2 - 4 -  8 52 4.
120 -159 6 s 1 : 2 9 -5 -27 81 12
140-159 2, r J t 5 12 -2 -24 48 . 2
l ip -1 7 9 2 M S - : 16 14 -1 -54 34 14
•lB 0-199 2 ; 19 31 - l lP " ■ v
200-219 1 : 8 s 29 58 1 30 >8 28 : ■ ;•; .
220-259 1 : 10 1 57 48 2 96 192 72 ; -
240-259 1 : 6 : 19 26 3 71 234 54 -23
260-279 1 '5 ; s 12 16 4 64 256 44
2ao.r29.9

f .
1 #' j,' •mmmtm.• ......... mmmmmmSi

17 64 159 H o  5 H i  W f W -
- i  

fa  -I?

f a 2 -

22Q 

. +
A

220
•2JB
'o W m fi

J5455 
159 = 156 t 220

Me . ® 189 .5 f  H i  x  
220

V i .  l i b 6 .

Mg.® 

Q^9m 
69 m

d2g .  

tfg = 

P ='
r  •

P .E .

V 0r a

(0,77727) 

(0 .55455)2

J2£
220

0.70909 

205.05 

2.0046 

4.1186 

2.0295 

0.40156 

0.65569 

0.45987

ff# dg

-  (0 .77727) (0 .55455).

'  x W M k r "  0 -557to
" ' 2

« 0 . 6745 x  1 - (0.35760) ® 0.059666
V-220

r  -  0.558 ± 0.040

” . This t e s t  can n o t be ap p lied  to  Mnorcms on aaeoynt 
o f th e i r  lack of pigm entation o f skin  and shanks. .
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. t t e . I n f l i - C o n t i n u e d :  

Charaoter 4> The polar  ohan^es o f  the_ Yen,t.

P igm entation re fe r s  to  the  yellow co lo r deposited  in  the
'• _
f a t  o f the yellow -skinned fowl v a r ie t i e s .  When the p u l le t  

- - ' , - 
s t a r t s  to  la y , she g radually  becomes bleached o r ra th e r  pale

in  the v is ib le  p a r ts  ©f the body. This i s  due to the d iv e r t ­

in g  o f the yellow  pigment underneath the skin  to  the newly 

formed yolks w ith in  the  body o f the b ird . The prevalence o f 

yellow  pigment i s  u su a lly  an in d ic a tio n  o f  a  dormant con d itio n .

This same e x p la n a tio n  o f th is  c h a rac te r  holds tru e  fo r  

th e  fo llow ing two c h a ra c te rs ; i . e . , th e  oo lor chances o f the

sliank-aaiLsM n..

The 220 b ird s  a re  d is tr ib u te d  according to  the co lo r 

changes o f the ven t a s  fo llow s s 139 b ird s  had good c o lo r; 64 

b ird s  had medium c o lo r a n d 'l?  b ird s  had poor c o lo r .

The mode e f  1)9 m s a t ta in e d  by these  b ird s  which shewed 

good c o lo r .

The d is t r ib u tio n  of the annual production i s  a s  fo llow s:

1 b ird  in  the 60 egg g roup ; 2 in  .the 200 egg group; 2 in  the  

120 egg group; 9 in  the 140 egg ' group; 12 in  the 160 egg 

group; )4  in  the 1B0 egg group; )1  in  the 200 egg group; )8  

in  the 220 egg group; 48 in  the  240 egg group; 26 in  the 260 

egg group; 16 in  th e  280 egg group and i  b ird  in  the )00  egg 

group.

The h ig h es t frequency o f 48 was a t ta in e d  by the group 

which produced 240 eggs.



C haracter 4 . The oo lor changes o f  the v e n t. - Continued 

r  » 0.358 > 0 .0 4 0

There i s  a  s ig n if ic a n t  c o r re la tio n  between the co lo r 

changes o f  the vent and annual p roduction .

S im ila r r e s u l t s  were obtained by B lake# lee, H a rr is , 

H am er, K irk p a trick  (1917), Hervey (1923), le ;v is , H. R. 

(1924).
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SEC.

Table 5. -  Setting fo rth  o rig in a l data regarding the
color changes of the shanks and the annual

• . egg production for 220* b ird s,
SECTION B

AH.
HEN PRO.

4 M '
HEN PRO.

SECTION 0
# AH. 
HEN PRO.

¥ AN. 
HEN PRO.

#
H®

AH.
PRO. HEN PRO.

96 132 5 236 252 194
97 143 2 277 224 168
94 133 13 166 225 178
93 174 3 171 217 211

117 115 1 226 204 88
229 132 10 225 205 161
213 224 12 238 206 140
218 130 7 151 185 184
203 134 6 179 195 177
176 146 8 270 194 147
167 199 11 127 180 152
169 207 31 230 178 171
152 128 38 152 173 189
137 195 28 209 168 186
139 178 33 196 168 202

34 180 164 248' ‘ 41 243 166 116
51 243 148 150
46 195 151 178
44 236 135 211
48 198 140 199
40 168 198 177
50 226 
49 253 
54 178 
56 170 
63 171 
60 96
89 248 
58 240 
77 289 
69 204 
84 209 
91 145

102 236 
101 200
103 167 
98 184

121 201 
118 210 
129 27* 
127 171 
253 225

9 215 88 268 228 190
4 261 81 216 233 197

26 221 89 216 215 222
20 840 86 234 209 810
17 227 82 229 281 197
25 246 86 227 £19 197
24 232 87 224 216 220
19 225 90 203 210 234
16 246 83 224 214 261
21 86* , 79 199 2H  240
16 875 : 96 172 207 808
22 288 104 221 199 231
18 252 92 214 198 187
14,240 100 58 201 204
80 209 99 146 200 237
89 234 114 224 . 202 192
27 280 118 281 197 192
36 213 111 236 196 157
82 216 110 232 808 230
38 220 105 234 190 210
37 216 109 241 193 206
29 222 113 215 183 800
47 223 108 260 189 224
42 260 106 161 191 217
82 246 112 273 187 161
43 228 107 204 177 217
46 160 116 215 176 179
61 271 123 169 179 185
65 217 122 226 182 801
66 166 120 866 171 208
68 198 126 168 181 182
64 222 124 191 170 180
72 286 128 266 169 125
68 128 130 234 • 163 178
76 260 126 £20 160 167
71 259 257 274 166 172
75 267 259 167 167 240
70 283 250 218 144 196
74 268 251 219 146 245
73 192 249 180 153 173
78 180 256 229 156 176
66 249 226 177 147 169
67 189 223 212 154 220

227 214 ISO 175
238 243 156 267

149 241
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Table 5.

s i c .  0
Gent.
# AN. 
HSN FRO.

-  Continued. •

142 206 
136 197
143 254 
134 201 
138 255 
132 249 7

' Sogenl:

Sec. A -  Yellow Pigm entation. 
B -  Medium.
C -  Pale

* This t e s t  can no t be app lied  to  Mlnoreae
on aeecmnt of th e i r  lack  o f  pigm entation o f sk in  and. 
shanks.



Table 5 a .  -  Showing the d is t r ib u t io n  of the co lo r 
changes of the shank w ith  annual egg 
production  fo r  *820 b ird s .

T o tal
( 220 )

300

280

o 240

oBBOsos
9

BOO

180

ISO
0140

1B0
100

80

J 5 .

T o tal
( 220)

*Thia t e s t  cannot be ap p lied  to  Minorcas on aeootmt 
of t h e i r  la c k  o f p igm entation  in  sk in  and shanks#

1. Good
2. Medium 
3# Poor

-  (Pale in  o d o r )
•  (Medium)
•  (YeHer/ in  p igm entation .
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Table 5 "b* -> S erre la ting  the color changes of the shank with
•tiae aemual egg prcdmetlon for 220 b ird s1*;

M M U j
B p .

40-59
60-79
80-99

300-119
120-159
140-159##

3 ... ' 8 _ J U ._ ■
' : ! 1 1 i: ! —6

,, ;  t 2 i . 2 -5
1 : 1 2 -4
6 : 1 : 2 9 -3
2 • 7 $ 3 • .1 2 ,'-2
2___ L 16 ; 15 -1

200-219 1  
220-259 1 
240-259 
260-279 
230=221—

I S

JL
i 20 :
: 6 : 
i 3 :

: " V

fd 2 - 15 

M e.. 239.5 *

Mg.. 1.454- 

62e=

220

58 
20 

1 13
"140 -

1 
140

&
140 =

X 20

-10 
-  8 
-27 
-24

tl
16

e m

50i!
48

- 2 1

2 Z-AS—flg

■ j r? a, 8$.
H o  ^  m i

- m
220/174

O.79O9I

4
12

27

H
2

v-13

-22

254m

de * 

d2g .  

dg -

v T T  110
(0 . 79091)'

-  (0.568 IB)2

V o . 38172

220 .  0.70455

s 205.318 . 2.0182 

•  4.1209

e 2.0275 
.  0.38172  

.  0.61784

P »
r  .  p

de eg
P.E .

-  (O .79091 X0 .56818) »

(2 '.0 2 7 5 M % 1 7 8 4 )
-  0.6745 x 1- (0.41052)

- v 220 .
r  = 0 .411 ± O.058

0.51426

0.42052

0.057817

" • This t e s t  can mot be ap p lied  to  Minoreas on account 
o f th e i r  lack of pigm entation o f skin and shanks.



PlPOTgfflte ■of.-th.g..-  ContinmeA I

The read er i s  re fe r re d  to  C haracter Ho. 4 m  page 32 

f®r the ©xplQ^iation o f p iem entation .

The 220 b ird s a re  d is tr ib u te d  according to  the  co lo r 

changes o f the shank a s  follow s : 140 b ird s  had good c o lo r ;

65 b ird s  had medium c o lo r , and 15 b ird s  had poor c o lo r .

The mode o f 140 was a t ta in e d  by those b irds which chow-
' v-\ ' ' ' ' ''' |

ed good 00 lo r .

The d is tr ib u tio n  o f the annual production is  a s  follow er
■ • '  '

1 b ird  in  th e  60 egg group; 2 in  -the 200 egg group; 2 in  the
' ■

120 egg  ̂ group; 9 in  the 140 egg group; 12 in  the 160 egg group; 

33 in  the ISO egg group; 31 in  th e  200 egg group; 38 in  the 

220 egg group; 49 in  the 240 egg group; 26 in  the 260 egg 

group; 16 in  the. 280 egg group, and 1 in  the 300 ogg group.

The h i# @ st frequency o f 49 m s  a t ta in e d  by the group 

which produced 240 eggs.

r  .  0 .411 ± 0.038

. There i s  a  s ig n if ic a n t  c o r re la tio n  between the co lo r. . . .

changes o f  the shank and annual p roduction .

S im ilar r e s u l t s  were ob tained  by B lakeslee , H a r r is ,

Warner, K irk p a tr ic k  ( 1917) ,  Sherwood (1922), Hervey (1923), 

and Lewis, H. R. (1924).
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Table 6. -  S e ttin g  fo r th  o r ig in a l  da ta  regard ing  the
oolor changes o f the sk in  and th e  annual egg 
production fo r  880* b ird s .

350.A  SECTION B SECTIOK C
f ■AH. ■ * AN.
HOT PRO. HSN PRO.

4 261 6 236
20 240 9 215
95 132 2 277
97 143 13 166
94 133 3 171
93 174 1 886

117 118 10 885
229 132 12 238
213 .'224' 7 151
218 130 6 179
203 134 8 870
175 146 11 127
167 199 26 221
159 207 31 230
152 128 38 158
137 195 88 209
139 173 33 196

, 34 180
41 243
46 195
51 243
44 236
48 198
40 163
50 886
49 253
54 178
66 170

- 53 171
60 96
59 248
58 240
77 229
69 204
84 209
91 145

108 236
101 200
103 167

98 184
121 201

# AH.. # All. 
HEH PRO. HEN PRO.

118810 17 227
129 873 86 846
127 171 84 838
868 825 19 225
868 194 16 246
224 168 21 868
225 178 15 873
212 229 82 838
217 211 .18 252
204 88 14 240
206 161 30 809
206 140 39 234
185 184 87 880
195 177 36 213
194 147 32 215
180 152 35 220
178 171 37 216
173 189 29 282
168 202 47 885
164 248 42 260
158 186 58 245
165 116 45 888
148 150 45 160
151178 61271
135211  65 217
140 199 66 156

63 198
64 222
72 2S6 
68 188 
76 860 
71 259

. 76 867
70 833
73 192
74 268 
78 180
66 249
67 109 
88 268

• AN. i  AH.
I S PRO. HEN PRO.

81 216 826 177
89 215 823 212
86 234 227 214
82 229 232 243
85 227 228 190
90 203 233 197
87 224 815 222
83 824 209 810
79 199 221 197
96 172 219 197

104 221 216 220
92 214 210 234

100 68 811 240
99 146 214 261

114 224 207 202
115 231 199 231
106 234 198 187
110 232 801 204
111 236 200 237
108 250 202 192
109 241 197 192
113215 196157
106 161 208 230
107 204 190 210
112 273 193 206
116 215 183 200
123 169 189 224
120 266 191 217
128 226 187 161
186 168 177 217
184 191 176 179
125 220 179 186
128 266 188 201
130 234 171 208
287 274. 181 182
259 167 17Q 180
249 180 169 125
250 218 163 178
251 219 160 167
266 229 166 178
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Table 6. -  Continued.

SBC . C 
Cent.
# Atl.
wm  ra g .
157 840 
144 196
146 845 
153 173 
156 176
147 169
149 841
150 175 
154220 
166 867 
106 I f f
142 205
143 864 
102 849 
134 201 
138 255

legend; -

Seo. A -  Yellow pigm entation,
B -  Medium,
C -  P a le . *

* This t e s t  can mot be app lied  to  K inoreas on 
aeeount o f  th e i r  lack  o f pigm entation o f  sk in  and shanks
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Table the d is t r ib u t io n  o f  the co lo r

T otal

. 1 - 1
OOu

12 5 1 16

20 6 1 27

34 12 ... .... .........1  .... . 47

28 ............... 10 __  .. 39

19 10 2 SI

16 15 2 S3

...:...... .......3 :.... . 7 _____ ___ 2.

1 Afl ' a;. 1 6 9

1 1 2

IflA ......... 2 .. ____ 8

ai>
- 1

T o ta l
(220) 156_____ ________ ..............

8I
I
l

*Thia t e s t  cannot be app lied  to  Minorcas on account 
o f  t h e i r  la c k  o f  pigm entation in  sk in  and shanks.

. Good (Pale in  co lor)
2. Medium -  (Medium)
3. Poor -  (Yellow pigm entation)
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Table 6 b .  -  C o rre la tin g  the  oo lor changeg o f the skin  with 
the annual ejgg production fo r  220 b i rd s 11.

OOIOR OF SKI2I
MUTUAL
PROD.

40-59
6 0 - 1 9  
8 0 - 9 9  

100-119  
120-159 
140-159 
1 
a
200 
220-2J9 
240 -259 
260-279
m L = m

f  
d

fd

fd2: 
'Me., a

d2es 

de a

d2g*

dg *

P -
' r  a

P.E .

: ■ s
' .: ' i

: 2 :
1 : 1 i
6 : l s
2 $ 7 s

2
5

2
2
9

12

-6
-5

-5
-2
**1

vao 
-  8 
-27 
-24

.s2JL

50
i |

48
J lL

..„,§A.4*+ ■
----------T

1 *12 s 54 
1 : 6 : 20 
1 : 5  i 12

. . . - i J - . . : ......:

59
47
27
16

5
4

59
4
1

64

2%188
243
256

4
12

i
51
44

^ g | I c E  2 l f

-11 156
-m .

220Z1.7.4_ ■ ■ : " i f f

220J j £ ----
0 .79091

0 .54091
0.6954517 f /  136 = 153 ? 220 =

189*5 x 2 °
a* 205.328

1 .4 5 t

"^20
i m r

-  ( 0 . 79091)2
t£

- i i  : ! 0 -54091)'

220
(0 . 79091H 0 . 54091)=

1*9909

4.1200

2.0298

0.40287

0.63472

O.44492

oe og - 0 .4 4 4 9 2 ..... . ,
( 2.0298 )(0*65472) _
O.6745 z  1- j0 l5 4 5 3 3 )2

* O .345 ■* 0.040

J

0 .34533 

a 0.040060

This t e s t  can n o t be ap p lied  to  Minorca# ml account 
o f th e i r  lack  o f pigm entation o f sk in  and shanks.



a ia misBi m  o t  the l a a i v i a m l ..Gbara.o,tia: -  Contlmiea s
Charaoter 6 . Ik e  oo lo r ohanfres o f  the Bkin.

The read er I s  re fe r re d  to  Charaoter Ho. 4 oh page 32 

fo r  the oxplatfnatioh o f p igm entation.

The 220 b ird s  a re  d is t r ib u te d  according to  the co lo r  

changes o f the sk in  as  fo llow s : 136 b ird s had good co lo rs 

67 b ird s  had medium co lo r and 17 b ird s  had poor c o lo r .

The mode o f  136 was a t ta in e d  by those b ird s  i&ioh
- t i '

showed good c o lo r .

The d is t r ib u t io n  o f  the  annual production i s  a s  fo llow s: 

1 b ird  in  the  60 egg group; 2 in  the 200 egg group; 2 in  the 

120 egg group; 9 in  the  140 egg group; 12 in  the 160 egg 

groups 33 in  the 200 egg group; 31 in  the" 200 egg group; 39 

in  the 220 egg group; 47 in  the  240 egg group; 27 in  the 

260 egg group ; 16 in  th e  200 egg group and 1 in  the  300 egg 

group.

The h ig h es t fregtaenoy o f  47 was a t ta in e d  by the group
. ' • . ■ ■ . ,

lahloh produecd 240 e ^ s .

r  a O.345 * 0.040

There i s  a  s ig n if ic a n t  c o r re la tio n  between th e  oo lo r 

changes o f  the sk in  and annual egg p roduction .

Ho work has been done by o th e r  in v e s tig a to rs  on th i s  

c h a rao te r.
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Table 7* -  S e ttin g  fo r th  o r ig in a l  da ta  regard ing  the
body cond ition  and the annual egg production 
fo r £28 b ird s .

____ _________ SECTION A ____________ SECTION B
™ -Ak . • t  ah . f f  n r r
HEN.PRO. HEH PRO. HEN PRO. HER PRO. HER PRO. HER PRO.

5 236 70 233 249 180 143 264 2 277 189 224
9 218 74 268 256 229
4 261 73 192 240 BOO

10 225 78 180 247 175
18 238 66 249 236 229

7 151 67 189 226 177
6 179 88 268 227 214
8 270 81 216 228 190

11 127 89 215 232 843
17 227 86 234 233 197
19 226 82 229 215 828
84 238 86 227 209 210
25 246 90 203 214 261
15 273 87 224 216 220
18 252 83 224 211 240
31 230 79 199 207 BOB
27 280 97 143 199 231
28 209. 102 236 196 167
33 196 93 174 800 237
38 152 100 58 201 204
36 213 103 167 202 192
32 215 98 184 196 167
35 220 114 224 197 192
37 216 115 231 205:161
29 222 110 232 206 140
41 243 105 234 208 230
51 243 109 241 , 221 197
47 223 113 215 ' 198 206
44 236 108 250 195 177
50 226 106 161 191 217
52 245 107 204 176 179
49 263 117 115 179 186
43 228 116 215 182 801
64 178 181 201 173 189
56 170 122 286 174 143
66 217 124 191 109 125
63 198 127 171 163 178
59 248 128 266 164 248
72 236 257 274 157 £40
68 128 258 239 165 116
76 260 259 167 151 178
77 229 253 225 147 169
71 269 260 218 148 203
76 267 251 219 136 197

138 255 3 171 187 161 
132 249 1 226 177 217 
181 182 26 821 180 158

20 240 178 171 
16 246 171 208
21 263 170 180 
28 238 167 199 
40 163 158 185 
42 260 160 167 
46 195 166 172 
48 198 144 196 
53 171 146 245 
61 271 153 173 
58 240 156 176 
69 204 149 241 
84 209 154 220
91 145 150 175 
96 172 155 257
92 214 134 201 

101 200 137 195 
104 221

99 146
111 236
112 273 
123 169 
118 210 
120 265
129 273 
126 168
130 254 
126 880 
258 194 
241 183 
823 812 
224 168 
285 178 
217 211 
819 197 
204 88 
190 210 
185 184 
183 200 
194 147



Tattle 7. -  Continued.

SEC.’ o SEC . D
i An. An
ESN PRO. HEN PRO.

14 240 13 166
34 180 30 209
65 156 39 234
95 132 45 160
94 133 64 222

238 46 60 96
242 44
245 131
239 176
229 132
213 224
218 130
203 134
175 146
168 202
159 207
148 150
152 128
135 211
139 173
140 199

Legend:

Sec. A - Soft and o ily  
B -  Medium and o i ly  
C -  Dry and hard 
33 -  Medium and d ry .
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Table 7 a .  -  Showing the d is t r ib u t io n  o£ th e  body 
co n d itio n  w ith annual egg production  
fo r  228 b i r d s .

T o tal

300- ' ' " • 1

PQA. 8 .. e ... 14

.:..18 ... . 7 1 26

39 9 2 1 51_

24 12 1 3 40

19 11 2 58

16 ...... ' ....15..... 2 2 35

5 4 3 12xbu*
3 7___ 10JLW

120
30f>

- -...........2 . 2

1 1 2

80 1 2 3

T otal
(228) 136 _•........6 5 .... 6

(1) 12) 15) (4)
Condition o f  the body

“ i .
8 . Good
3 . Medium
4 . Poor

and o ily ) 
.urn and o ily )  

-  (d ry  and medium)
» (d ry  and hard)



n

j w j w r w s u . •

Table 7 t .  -  Correlating the condition of the body with the
annual egg production fo r 228 birds.

AKHUAL

E
100-105 
120 -139. 7 
140 -159 3

JfijELna u L
lf:20O-215 5

220-259 1 
240-^59 1
260-279

H -  *  4  s  «
:

1 8  
% 2

4 : 5itiS
2 -5 -10 
2 -4 -  8

m  -5 -50
12 -2 -24

50
52

■ 8
-22

1
2
5
4

1 812 824
2 8 9  859Ml _ ......

22^ ~ 2_ 25?-u lo
fd  -42 - l  156

40II
14

40
102E

40
204

i t

5!
I
52

m

-18*

fd2=

% .*
d^e-

-V
<$g -  

P -  
r  »

P .E .

228

84 4" 6 4" 1)6

1 8 9 .5
+ S x 20 -

2 0 5 .6 2
1 .4 5

+ #  . ,  -
1 .8 5 6 0

V 4s.

JL̂  ^ (0 * ^ 0 6 1 4 ) *

5 8 9 ! ^
4 .5 8 9 2
2.1422

Z p T
226. - (0.58 596)2 

■mlr
0 .8 4 2 2 6  

, 0 .9 1 7 7 5
|15 . -  ( 0 .7 0  6 1 4 ) (0 .5 8 5 9 6 )* 0 .6 7 0 4 4

- Tj —  * 0.69044
00 °s  : ( 2 .1 4 2 2 x 0 .9 1 7 7 5 ) 0.54102

0.99125

0.6745  x  1 - J0 .^4102)2 & 0.059482 

r  * 0 .5 4 1  ± 0 .0 5 9



. -  Continued!

The abdominal reg ion  on a  lay ing  b ird  i s  enlarged and 

expanded by the widening ou t o f the k e e l bones; a l s o , th e re  

i s  a so ften in g  o f  the t i s s u e s  so th a t  the sk in  and the body 

f a t  f e e l  s o f t  and o i ly  in  the e x c e lle n t la y e r ,  as  co n tra s ted  

with the hard  sad  dry cond ition  in  th e  poor la y e r• ,

The 228 b ird s  a re  d is t r ib u te d  accord ing  to  the body con­

d it io n  as  fo llow s % 156 b ird s  in  e x c e lle n t co n d itio n ; 65 b ird s  

in  good co n d itio n ; 6 b ird s  in  medium co n d itio n , and 21 b ird s  

in  poor condition# . .

The mode o f  256 was a t ta in e d  by those b ird s  which showed 

e x c e lle n t co n d itio n . -  .

The d is t r ib u tio n  o f  th e  annual production  i s  as fo llow s:

5 b ird s  in  the 60 egg group; 2 in  the 100 egg group; 2 in  the 

120 egg group; 20 in  th e  140 egg group; 12 in  the 160 egg
• ' v  . '  , • ' >-

group; 35 In  the 1B0 egg group; 32 in  the  200 egg group; #  

in  the 220 egg group; 51 in  the 240 egg group; 26 in  the 

260 egg group; 14 in  the  280 egg group, and 1 b ird  in  the 300 

egg group. •

The h ig h es t frequency o f 51 was a t ta in e d , by the group 

■hioh produced 240 eggs#

r  e 0 .341 i  0.039

There i s  a s ig n if ic a n t  c o r re la tio n  between th e  body con­

d it io n  and annual egg p roduction .

Ho work has been done by o th e r in v e s tig a to rs  on th i s

48

c h a ra c te r .
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Table 8. -  S e ttin g  fo r th  o r ig in a l  l a t a  regard ing  the 
condition  o f th e  head p a r ts  and the an n u a l' 
egg production fo r  828 b ird s .

SECTION A
4 AS. # ATT.
BEN PRO. Em PRO

5 236 224 168
9 215 226 178
2 277 226 177
4 261 209 210

12 238 221 197
6 179 217 211
8 270 216 220

11 127 210 234
20 240 214 261
21 263 207 202
38 162 199 231
28 209 201 204
27 280 200 237
33 196 197 192
35 220 206 140
36 213 208 230
37 216 180 152
48 198 178 171
49 253 169 125
56 170 164 248
68 128 163 178
76 260 158 185
71 259 160 167
66 249 167 240
67 189 166 116
88 268 164 220
81 216 142 206
86 234 143 254
82 229
85 227
91 145
83 224

114 224
106 234
109 241
n o 232
117 115
267 274
268 239
269 167
261 219 
862 194 
249 180 
266 229 
240 200

SBC. B sac, c
# AH. fr AH.
SM PRO. H5N PRO.

3 171 54 .178
1 236 .1..: "10 '

B9 383
32 316
39 234
77 889 SBC. S.
70 238 IS i l6

819 197 10 226
7 161 

26 221
17 227 
25 246 
24 238 
19 225 
16 246 
15 273 
22 238
18 262 
14 240 
31 330 
30 309
41 243
51 243 
47 228
42 260
52 245 
40 163 
50 226
43 228 
45 160 
63 171 
61 271 
65 217
63 198
64 228 
59 248

SECTION D
# at;. # AN.
HBN PRO. HBN PRO

68 240 196 157
72 235 193 206
73 192 183 200
74 268 195 177
75 267 187 161
78 180 177 217
89 215 176 179
90 203 179 186
87 224 182 201
84 209 173 189
79 199 171 208
97 143 181 182

104 221 170 180
94 133 166 172

100 68 148 150
103 167 144 196

99 146 158 173
98 184 147 169

115 231 149 241
111 236 150 175
113 216 155 257
108 850 136 197
106 161 137 195
112 273 140 199
116 215 138 256
122 226 135 211
129 273
120 255
124 191
128 266
130 234
250 218
263 226
286 229
247 175
241 183
839 176
223 212
287 214
232 243
228 190
233 197
216 222
211 240
13! 1 1 ! .
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•ab le  8. -  Continued

SSC.P.
?-----BT

SEC.G
?— m .

HEN PRO. HEN PRO.HER PRO.

151 178 55 155 
60 96
96 172 
95 132 

101 200 
102 236 

92 214 
101 204 
126 168 
204 88

34 180 
44 234 
46 195 
69 204 
93 174 
121 201 
123 169 
118 210 
127 171 
125 220 
238 256 
242 44
213 224 
218 130 
203 134 
205 161
190 210 
185 184 
194 147 
189 224
191 217 
175 146
167 199
168 202 
169 207 
146 245 
152 128 
156 176 
139 173 
132 249 
134 201 
245 131 
229 132

legend;

Seo. A -  Large and plump comb and w a tt le s  
B -  Large and medium comb " "
0 •  Medium and plueja jmab " "
D -  Medium and fnbdium'! combe. : «t n 
E - Medium and s h r iv e lle d  comb & "
F -  Small and medium comb n "
0 -  Small and s h r iv e lle d  comb " "
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Table 8 a . -  Showing the d is tr ib u tio n  of the condition
of the head p a rts  w ith annual egg produc­
tio n  fo r 388 b ird s.

T o ta l

Total 
(338).1

condition cf

I :
4 ;
5.
6.
T.

Large and plump comb 
Large and medium ** 
Medium and plump "
Medium and medium ” 
Medium and sh riv e led  comb 

and medium " 
and sh riv e le d  9

Comb & W attles 
In  the o rder o f 
the i r  im portance, -  
f i r s t  in d ic a tin g  id e a l 
type and l a s t  in d ic a tin g  
poorest.
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Table 8 b . -  C o rre la tin g  the cond ition  o f  the head p a r ts  w ith 
the  enamel egg production fo r  228 b ird s

wmm s.9i, mv, mm.
mi ' '  I . * - -  —

. r '

6 0 - 1 9  
80-99 

100-119 
120 -159 5
140-159 2 
160-199 6 
M o-199 4

1
1

JL

1
5

X - U
200-219 8 
220-259 4 
240 -259 3 
260-279

I 211

2 de dg 
Jd:------ =

2 -5  -10 
2 2 - 4  -  8
5 10 -5 -50
4 12 -2 -24

50
52%

-L
18 49
8 
8• S

18X 196

55

50

it
28

3i2
5 81 245
4 64 256 52

2h¥ ^ - } — ^ ~  T l b T ^ — i - r - i J  ^  M
,____  2280 .75246 ~ 7

2 2 8 , ^ ^

5&
"32

d -4 -5 -2 -  1 1 2
fd  -152 -50 - 2-102 4 -2 6 6 ) 8 146

' # 3
fd^ « 528f90 t 4+102 + 8+292 = 1024 7 228

Me *

Mg- -

A . .

6e •

<V-
6g s

P •
r  . *

P .E .e

‘ U i  -  #
1113

..
n/  4 . 5451

1024
• 22d
/4 .M 4 9 9

x  20

-  (0.75246)

-  ( ^ . 49125)'

S *
P

3e~3g

(0 . 75246)(4 ) . 49125)

1.1999
(2 .0845)(2 .0615) ,

-  0 .6745 3 0 ^ 1 ^ 1 4 5 9 1

r  » 0.275 *  0.041

4 .4 9 1 2  
204.15 

1.9588 

: 4.5451 

2.0845 

4.2499 
2.0615 

1.1799

0.27459

0.041303

'1



m em ission of. the In A iy ld m l Charao_t_e,r -  Continued : 

C haracter 8 . The cond it io n  of. the head m rM .

The ooah and w a ttle s  o f good producers a re  u su a lly  la rge  

and plump, although those o f  the  poor producers a re  sm all and 

s h r iv e lle d .

The 228 b ird s  are  d is t r ib u te d  accord ing  to  the cond ition  

o f  the head p a r ts  a s  fo llow s : 73 b ird s  were c la s s i f ie d  in  

group 1 ; 8 b ird s  in  group 2 ; 1 b ird  in  group 3 ; 102 b ird s  in  

group 4 ; 1 b ird  in  group 5 ; 10 b ird s in  group 6 , and 33 b ird s  

in  group 7 *

The mode of 102 was a t ta in e d  by those b ird s  in  group 4;

i . e . ,  the group with the medium condition  o f  the head p a r ts .

The d is t r ib u tio n  o f  the  annual production  in  eggs i s  as  

fo llow s; 2 b ird s  in  the 60 egg group; 2 in  the 100 egg group; 

2 in  the 120 egg group; 30 in  the 140 egg group; 12 in  the 

160 egg group; 33 in  the 180 egg group; 32 in  the 200 egg 

group; 40 in  the 220 egg group; 49 in  the 240 egg group; 27 

in  the 260 egg group; 16*in  the 280 egg group, and 1 b ird  in  

th e  300 egg group.

The h ig h es t fre«aenoy o f  49 was a t ta in e d  by the group 

which produced 240 eggs.

r  r  0.275  * 0 .041
The condition  o f  the head p a r ts  c o r re la te s  with annual 

egg production to  a f a i r  e x te n t.

Ho work has been done by o th e r in v e s tig a to rs  on the 

cond ition  o f the head p a r ts  .

53
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Table 9. -  S e ttin g  fo r th  o r ig in a l  d a ta  regard ing  the
molt cond ition  and 
fo r  8B8 b ird s .

SEC. A. SECT lOW B
AH. # . AK. 4 AN.

m PRO. HEN PRO. H3W PRO

3 171 53 196 144 196
34 180 40 163 158 173
98 184 50 226 156 176

252 194 45 160 151 178
239 176 49 253 147 169
229 132 55 155 149 241
213 224 59 248 154 220
218 130 60 96 155 257
203 134 69 204 137 195
167 199 81 216 139 173
168 202 86 234 134 201
159 207 82 229
148 150 95 132
135 211 97 143

102 236
94 133 .

101 200
103 167
111 236
258 839
269 167
260 218
253 225
249 180
858 46
241 185
242 44 
245 151 
223 212 
209 210 
221 197 
217 211 
216 220
204 88
205 161 
187 161
177 217
175 146 
180 152
176 179 
179 189 
182 201
178 171 
173 189 
171 208

the annual egg production

SIC. C SEC!. D SEC!. 3
4 AK. AI«. ? — AE .
gan PRO. H® PRO. HEN PRO.

68 240 13 166 5 236
64 222 1 226 9 215
75 267 7 151 2 277
67 189 6 179 4 261
92 214 11 127 10 226
95 174 20 240 12 238

121 201 17 227 8 270
267 274 19 225 26 221
169 126 38 162 24 232
150 175 28 209 16 246

87 224 41 243 21 263
215 222 61 243 15 273

46 195 22 238
47 223 18 252
44 236 31 230
42 860 30 209
62 245 39 234
48 198 27 280
43 228 36 213
63 198 32 215
84 209 35 220
226 177 37 216
232 243 29 222
801 204 54 178
152! 128 56 170

53 171 
61 271 
66 217
72 235 
68 128
76 260
77 229 
71 259 
70 233
73 192
74 268 
88 268 
85 227 
90 205 
79 199

100 58
99 146

114 224
115 231 
109 241 
113 215 
106 161
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Table 9. -  Continued

SEC. E 
Cont.

He? PRO. H32J PRO. .

112 275 25 246
107 204 14 240
117 115 78 180
116 216 66 249
123 169 89 215
122 226 91 145
118 210 83 224
129 213 96 175
120 265 104 221
126 168 105 234
127 171 110 232
124 191 108 250
128 266 247 175
130 234 236 289 .
125 220 233 197
251 219 210 234
256 229 211 240
240 200 207 202
224 168 200 232
225 178 202 192 .
227 214 206 140
219 197 208 230
214 261 195 177
198 187 170 180
199 231 164 248
196 157 166 172
197 192 142 206
190 210 143 254
195 206
183 200 
186 184 ;
194 147
189 224 Legend:
191 217 -----
181 182 Sec. A -  Complete K elt
158 185 B -  l e e k ,  back and wing To I t

146 245 
136 197 
132 249 
138 285 
140 199 
228 190

163 178 
160 167 
167 240 
165 116

C -  Heck and wing Holt 
3) -  Heck end back Molt 
E - Neck Molt 
F -  No Molt.
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Table 9 a . -  showing the d is t r ib u t io n  of the m olt 
cond ition  w ith annual egg production  
•for 228 b ird s .

T o ta l

1 1300

280

260

■ /
13 1 2 16

7 9 5 1 4 26

0
1 * *
22 6 2 9 ___1 .....-. 48

*20
•nn

„ 3 18 3 3 11 3 41

• ' 4 13 5 1 8 4 33

180 4 10 5 2 13. 2 34

2 • 3 2 4 1 IS

110 1 2 1 3 3 10

2
•

2JLwV
' •

2 2
JLVV

80

-££2
Tot
(22

' ' 1 ' J 2 3
a l

93 25 - M ..........
OS • 14

Molt co n d itio n

2
9

No molt 
Neck m olt 
Neck and bade

4 -
5 -

6 -

Neck and wings 
Neck and back and 
wings

Complete m olt
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Table 9 b& -  C o rre la tin g  the molt condition  w ith  the annual 
egg production fo r  228 b ird s .

MOLT OOHDITIOTg
2

w s

80 4 ?
100-119
1^-159
140-159
lAO -119

: s -6
7 1

1
2

3
4

M z m .
■,200-219
220-259
240-2^
260-2?9

: : 
t : 2 1 : 2 : 1  
: 2 : 3 

JLjl .:

2 -5 
2 -4

10 -3
12 -2

-30
-24

3 11 3
1 9 2

4 1 : 5 : 9
2 : 1 ;13

i=l
22 8

30
3251

26
16

• n r - a T - j r ' w ' w  i r  z i ia
fa

fa 2 ^ 

Me . » ,

Mg.

a2# *

A  -

82S = 
ag .  

p  » 

r  e

>3 -2 -1 1 2
-42-112 -12,-166 93 + 56

228#
-0 .0 7 4 5 6 2

126+224 4-12 + 9 3 + 1 1 2

3
4

228

i! m
■3
30
42
44

189*3 + 131 x 20 
2.45  -  in

22b
1149 -

22&
( 0 . 68860)'

V 4 . 56%3

V 2 . 483

ae a g

-  ( -  0.074562)2

-  (0.68860) ( JO .074562)

s  0.98 595
(2.1367) (1.5758)

1 b . 6 7 4 5  X  1-^0.^9290 r

r  ® ©;29-3 ± 0.041

8

20

-18

2 . 4*68

203.27

2.3754

4.5653

2.1367

2.4832

2.5758

0.98555

0.29270

0.040850



C haracter ? .  The molt c o n d itio n *

M olting i s  a p h y s io lo g ica l change o f the dropping o f the 

•M  plumage and the growth o f  a  new coat to rep lace i t .  Con­

d it io n s  being norm al, m olting takes p lace any time o f  the 

y ea r the hen stops lay in g , and a lso  a t  d i f f e r e n t  leng ths o f 

time to  complete the m olt. Good layers  a re  u su a lly  la te  

mo I t e r s .  The molt i s  f i r s t  m anifested ' on the neck ;' l a t e r  on 

i t  appears on th e  back and wings, and f in a l ly  ending in  a 

complete m olt. The most common period  fo r  the molt to  take 

p lace i s  during  the  month o f  August, a t  which time th i s  work 

m s done.

The 228 b ird s  a re  d is tr ib u te d  accord ing  to  the cond ition  

o f the molt as follow s t 28 b ird s  were c la s s i f ie d  in  grouj? 1 ;

b ird s in  group 2 ; 25 b ird s  in  group 5 ; 12 b ird s  in  group 

4 ; 56 b ird s  in  group 5 , and 14 in  group 6 .

The mode o f  93 was a t ta in e d  by group 2 which showed a 

neok m olt.

The d is tr ib u tio n  o f th e  annual production  i s  a s  fo llow s;

3 b ird s  in  the  60 egg group; 2 in  the 100 egg group? 2 in  the 

120 egg group; 10 in  the 140 egg group; 12 in  th e  160 egg 

group; 34 in  the 180 egg group; 35 In  the  200 egg group; 41 

in  the 220 egg group; 48 In  the 240 egg group; 26 in  the 2&0 

egg group; 16 in  the 280 egg group, and 1 in  the 300 egg 

group.

The h ig h es t frequency o f  48 was a t ta in e d  by the group



C haracter 9 • Uli? .MQlt, MMLttOXl*. -  Continued $
whioh produced 240 eggs.
•'  • * : ■'  • # . . . . ............... ... . • .

r  = 0.292 ± 0.041

The m olting fa c to r  e o r re la te a  to  a f a i r . degree w i th  the
■. • • • • .. -  - • • • • • • ■ • • '  • •

^ .^w am l/egg /p roduo tlen*  : -L . - _

r e s u l ts  were ob tained  hy. Sherwood (1922), and 

Herrey (192 )).
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Tafcl© 10. -  S e ttin g  fo r th  o r ig in a l  da ta  regard ing  the con­
d i t io n  o f the shank and the annual egg pro­
duction  fo r 228 b ird s .

SEC,. A SECTION B SEC,, CAti. ¥ M . fr AH. ?- All. # ATI. A AN.MILK PRO. 'HER PRO. HER PRO. HER PRO. HER PRO. HER PRO.
9 215 5 236 73 192 224 168 156 176 1 28624 238 2 277 74 268 223 212 147 169 7 15114 240 4 261 88 268 227 214 149 241 8 27015 273 13 166 81 216 232 243 154 220 16 24537 216 3 171 89 215 233 197 155 257 38 15251 243 10 225 82 229 215 222 142 205 33 19646 195 12 238 85 227 209 210 136 197 34 18047 223 6 179 90 203 218 130 143 254 56 17044 236 11 127 87 224 221 197 134 201 61 27140 163 26 221 84 209 217 811 55 15550 226 20 240 79 199 219 197 65 19843 228 17 227 96 172 216 220 60 9675 267 25 246 102 236 210 234 59 24870 233 19 225 100 58 214 261 66 24978 180 21 263 98 184 211 240 69 20467 189 22 238 114 224 207 202 86 234116 215 18 252 115 231 199 231 91 145849 180 30 209 111 236 198 187 85 224225 178 31 230 110 232 201 204 95 132813 224 39 234 105 234 200 237 97 143208 192 28 209 109 241 197 192 104 28127 280 113 216 196 157 94 13336 213 108 250 204 88 101 20032 215 106 161 203 134 92 21435 220 112 273 205 161 95 17429 222 107 204 206 140 103 16741 243 117 116 208 230 99 14642 260 123 169 190 210 121 20152 245 122 226 195 177 118 21048 198 257 274 189 224 129 27349 253 259 167 191 217 120 25545 160 253 226 177 217 126 16854 178 250 218 173 189 127 17153 171 251 219 169 125 124 19165 217 252 194 167 199 128 26664 222 249 180 163 178 .130 23458 240 256 229 160 167 125 22072 835 240 200 166 172 236 22968 128 247 175 159 207 228 4676 260 245 131 157 240 241 18377 829 239 176 165 116 242 4471 259 226 177 148 150 . 229 132144 196
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Table 10. -  Continued

SEC. C 
Cont.
? “HSU-PRO.
228 190
193 206 
186 184 
183 200
194 147
167 161
175 146
180 152
176 179 
179 185 
182 201 
178 171 
171 208
181 182 
170 180
168 202 
164 248 
158 185 
146 245
152 128
153 173 
151 178 
150 175
137 195
139 173 
135 211
140 199
138 255 
132 249

Legend:

Sea. A -  Very shrunken Shank 
B -  Shrunken Shank 
C -  Smooth Shank
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Table 10 a .  -  showing the d is t r ib u tio n  o f  the con­
d it io n  of the shanks w ith  annual egg 
p roduc tion  fo r  228 b ird s .

T o ta l
(228)

*00, _____  1 .. 1

san 2 9 4 15

2 17 8 27

240 7 35 6 48

220 3 25 _._ ... ......11 ...... 39

........ ...__..5 15 33

i o n . ... -______ 8 _ ..-_____ _21 ..... _  13 36

3 9 12JLOV
... ...... - .....6 4 10140

22 2JLwV
1 1 2JLW

•• 1 2 3

T otal
(228) 21 ______m _____ 71

H I H T  ' HT
C ondition o f  the shanks.

^ 1 . Good -  (very shrunken shanks)
2 . Medium -  (shrunken shanks)
3. Poor -  (smooth shacks)
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60-79
80-99

300-119
120-239

200
tew -t-y/
240-259
260-279

I
m

Table 10 b. -  Correlating the een&ition o f  the shank with 
the mmnal egg prednetlon for  228 b ird s.

S r

2 -5 -ID
2 -4 -  8

20 -3 -30
12 - 2 - 2 4

ir

#44
15 4 60

= 92 r 228; 0 .4 0 J 5 1

202.83
U g .

i -4 : -  a ,  • 1.2307
6 h m -- -  (0.666671 4.5644
6 o - V 4.5644 « 2. I 365
<$2S  ̂ »- ^  -  (-0.21930 )2 = 0.35542
dg * v/ 6 . ^ 4 2 0.59617
P * -(0.66667J ( .4).21930)=. 0.26901
r * ' m m m M m .. ■. # . 0 S 26^01 !B 0.21120

tf* ** (2.1365)(0.59617)
* -  .

P.E. 0.6745 i  1 -  ^ o ^ ip m 2 , 0.042684•'* • • T

* = 0 .211  ± 0.043



C haracter 10. The co n d itio n -o f th e  shank .

Good lay ers  w il l  w u a l ly  have th in  and s h r iv e lle d

shanks, although poor lay ers  yd 11 have th ic k  and plump

V shanks* ' ' '  . ' "  ;

^@  228 b ird s  a re  d is tr ib u te d  accord ing  to  th® cond ition  
-:^v- : ■■■■■■ ' . ' '

o f  the  shank as fo llow s : 21 b ird s  showed good co n d itio n ; 1)6

b ird s  showed medium co n d itio n , and 71 b ird s  shew d  ^ e r  e«n-

.. d l t lo n .  ' "___'. . .

The mode of 1)6 Vas a t ta in e d  by those b ird s  which showed 

medium condition*

d is tr ib u tio n  o f the  annual p roduction  i s  a s  fo llow s: 

3 b ird s  in  the  60 egg group; 2 in  the 100 egg group; 2 in  the 

120 egg group; 10 in  the  140 egg group; 12 in  the 160 egg 

group; )6  in  the ISO egg group; 33 in  the 200 egg group; 39 

. in  th e  220 egg group; 48 in  th e  240 egg group; 27 in  the 260 

egg group; 15 in  the 280 egg group; and 1 in  the 30© egg 

group.

The h ig h e s t frequency o f 48 was a t ta in e d  by the group 

which produced 240 eggs*

r  = 6.211 t  0.043

The cond ition  o f the shank c o r re la te s  w ith  annual ogg 

production to  a f a i r  degree.
• • • ■ , ^wr  . . . . . . .  . > • . ‘

Ho work has been dene by o th e r in v e s tig a to rs  on the  

cond ition  o f th e  shank in  r e la t io n  to egg p roduction .
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fa b le  11. -  S e ttin g  fo r th  o r ig in a l d a ta  regard ing  the 
lla tn e e e  o f the top o f the sk u ll and the 
annual egg produetlon  fo r  228 b ird s .

SECTION A
? w .  —
HEN PRO. HM

9 215 258
2 277 866

15 166 240
3 171 241

10 225 842
12 238 245

8 870 889
17 887 223
26 221 227
21 263 209
38 152 281
42 260 819
52 245 216
48 198 210
•40 163 214
49 253 211
45 160 207
59 248 199
71 859 198
77 829 202
73 192 206
66 249 185
67 189 187
69 204 180
88 268 167
85 287 168
87 224 169
83 224 168
92 214 163

115 231 160
110 232 166
105 234 157
109 241 144
113 215 142
108 250 138
123 169 
252 874
258 239
259 167 
853 225 
250 218

n r  ? w r
PRO. HEN PRO.

194 132 249
229 139 173
200 137 195
183 155 267
44 150 175 -

131 154 220
176 5 236
212 4 261
214 1 286
210 7 151
197 11 127
197 20 240
220 19 825
834 84 838
261 25 246
240 30 209
202 28 209
231 33 196
187 32 215
192 35 220
140 46 195
184 47 223
161 60 826
152 43 228
199 54 178
202 56 170
126 53 171
186 64 228
178 58 840
167 72 235
172 68 188
240 76 260
196 75 267
805 70 233
265 74 268

78 180
89 215 
86 234 
82 229
90 203 
84 209

B
r io nm PRO. HEN

, 91 145 183
79 199 196
96 172 189
94 133 191
101 200 177
93 174 176

100 58 176
103 167 179
99 146 182
98 184 178

114 224 173
112 273 171
107 204 170
117 115 164
116 215 165
121 201 148
120 255 152
127 171 163
188 266 156
130 234 143
125 820 147
249 180
247 175
836 829
226 177
224 168
229 182
832 243
228 190
233 197
215 228
218 130
217 211
200 237
201 204
196 167
197 192
203 134
804 88
805 161
208 230
190 210

SEC. C
W . J a!T7
PRO. HEN PRO.
200 6 179 
177 16 246 
224 15 273 
217 22 238 
217 18 252 
146 31 230
179 39 234 
185 27 880
201 34 180 
171 36 213 
189 37 216 
208 29 222
180 51 243 
248 44 236 
116 61 271 
150 65 217 
128 63 198 
173 81 816 
176 95 132 
254 97 143 
169 102 236

104 221 
106161 
122 226 
118 210 
129 273 
126 168 
124 191 
128 866 
225 178 
213 224
193 206
194 147 
181 188 
159 207 
151 178 
136 197 
135 211 
134 201 
140 199
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Table 1 1 . -  Continued

SEC. D
i  aETT
HEM PRO.

14 240 
41 243 
55 156 
60 96 

111 236 
858 46
149 241

Mg®M:
See. A

B
C
B

-  E xce llen t 
•  Good
-  Medium
-  Poor
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Table 1 l a .  — Showing the d is t r ib u t io n  of the f la tn e s s  
o f  the top of the sk u ll  w ith annual egg 
production  fo r  228 b ird s .

T o ta l

Degree o f  f la tn e s s  o f  s k u ll

1 . E x ce llen t
2 . Good
3 . Medium
4 . Poor.
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Table 11 b. -  Correlating the fla tn ess  of the top of the sk u ll
with the annual egg pro amotion fo r 228 b ird s .

FHHESS OF SKULL

II
l o o - m
120-139

ip
2 2 P W

11
d

--

- 4  ^  . e  #
g_aa_. .flg

-5  -ID

5M 
-1  -2

50

I
.11

2
5
4

102
21

40
204
225
256

— 'IQ-'mT  1 7  228 —  ̂- id  TI§
1 2  

104 + 154* 258

f t"

He.

% .

d2e

de

42g

dS

P

r

.  7 t

* 2 .4 5  + Z51

228
104+ 5# A,

44
118n
I

.4 1

X 20

22Q£ -  (O.72568 r
%/ 4 . 5140

g g .  -  (1 .1 0 0 9 ) 2
s /J 7 T 2 $ J ?

| l i  -  (0 .7 2 3 6 8 ){ 1 .1 0 0 9 )

de dg~ “ T 2 .077* lll^79106) 

0 .6745  x  l -

1.8377

203.97

3.5509
4.3140

2.0771

0.62577

0.79106

0.15060

0.091656

0.044303

r *  0 .092  ± 0 .044

P •E • • 2L
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,Thft S te w p 'e  S y e iam

Id e a l  Heads Poor Heads

%
Figure^ -  The Key to  Head P o in ts

1 . H. H. ^teup 192B " Breeding and C ulling  by Head P o in ts 1* 
Figure 6; jiage 24 , published  by the P o u ltry  T il hunt*

* Houat M orris, I l l i n o i s .
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' M egugglon afL±he-Xn f l l y l -  Continued : 

Charaoter 11. The f la tn e s s  of the toi) o f . the s k u l l .

Mr. H. K. S teup, form erly A s s is ta n t  P ro fesso r o f P o u ltry  

Hu e  ban d ry , Kansas S ta te ,  A g ric u ltu ra l G ollegc, claim s th a t  on 

good producers v/ith f l a t  heads the eye s e ts  w ell up toward 

th e  base o f the comb. A t th is  p o in t the reader i s  re fe r re d  to  

the F igure on page 69, H o .l. I t  w ill  be observed th a t  th e •; 

l in e  AA i s  vary sh o rt on the  id e a l  head. Although on poor 

p roducers, the top o f the s k u ll  slopes o r  rounds downward L • 

sidew ise to  an eye s e t  low. in  the  head; g iv ing  the l in e  AA 

oh the poor head much more len g th .

The 228 b ird s  a re  d is t r ib u te d  according to  the f la tn e s s  

o f the top  o f  the s k u ll  a s  follow s s 77 b ird s  showed an id e a l  

ty p e ; 104 b ird s  showed a good ty p e ; 40 b ird s showed a medium 

type and 7 b ird s  showed a poor ty p e . , , ~

The mode o f 104 was a t ta in e d  by those b ird s  which showed 

a good type o f the c h a ra c te r .

The d is tr ib u tio n  o f the  annual production i s  a s  fo llow s:

2 • b ird s in  the  60 egg group; 2 in  the 100 egg group; 2 in  ihe 

'120 egg group; 10 in  the 140 egg g roup ; 12 in  the  160 egg group; 

55 in  the 280 egg group; 52 in  the 200 egg group; 40 in  the 

220 egg group; 51 in  the 240 egg group; 25 in  the 260 egg 

group; 16 in  the 280 egg group and 1 in  the 500 egg group.

The h ig h es t frequency o f 51 was a t ta in e d  by the group 

which produced 240 eggs.



C haraeter 11. The f la tn e sg  of the  to-p o f  the_fi3cnll~ContlimeA:

r  = 0.092 i  0.044

There in  no c o rre la tio n  between the f la tn e s s  o f the top  

o f the s lra ll  and annual eg£j p roduction .

The S te u p ^  Syeten i s  a very  recen t one. There i s  no 

published data  re g a rd irg  the c o r re la tio n  o f any o f  i t s  po in ts 

with annual egg p roduction .

71
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Table 12. -  S e ttin g  fo rth  o r ig in a l  d a ta  regard ing  the 
w idt^ o f the sk u ll and the annual egg pro­
duction  fo r  2B8 b ird s .

SEG. A ______ SECTION B___________ SECTICH C
AH. AM. # AH. f  AM. A AH. * AH.

Hsn PRO. HEN PRO. HM PRO. HM PRO. • HEN PRO. HER PRO.

12 238 5 236 115 231 198 187 9 215 193 206
17 227 4 261 111 236 201 204 2 277 177 217
38 152 8 270 110 232 800 237 13 166 140 199
42 260 26 221 105 234 196 157 3 171
48 198 20 240 113 215 204 88 1 226
61 271 15 273 108 260 203 134 10 225
68 217 18 252 112 273 190 210 7 151
85 156 14 240 117 115 185 184 6 179
64 222 31 280 116 215 183 800 11 127
69 248 50 209 123 169 195 177 25 246
58 240 33 196 121 201 194 147 24 232
72 236 34 180 122 226 189 224 19 225 .

68 128 36 213 129 273 191 217 16 246
76 260 32 215 120 255 175 146 21 263
66 249 37 216 186 168 180 158 82 238
91 145 47 223 124 191 176 179 39 234
83 224 44 236 128 266 179 185 28 209
79 199 40 163 130 234 182 201 27 280
96 172 50 226 125 220 178 171 35 280
94 133 49 253 859 167 173 189 29 222

101 200 43 228 253 226 171 208 41 243
103 167 45 160 251 219 181 182 51 243
109 241 54 178 249 180 170 180 46 195
258 239 56 170 256 229 167 199 52 246
239 176 63 198 240 200 164 248 53 171
225 178 77 229 247 175 158 185 60 96
216 220 71 269 236 889 163 178 70 233
210 234 75 267 241 183 160 167 89 215
211 240 74 268 242 ■ 44 159 207 88 229
207 202 73 192 245 131 165 116 97 143
199 231 78 1 |0 226 177 148 160 102 236
197 192 67 189 224 168 144 196 93 174
206 140 69 204 223 212 146 245 106 161
208 230 88 268 827 214 152 128 107 204
187 161 81 216 229 132 149 241 118 210 Legend:
169 125 86 234 232 243 154 280 127 171 See. A- Good
168 202 85 227 228 190 150 175 257 274
166 172 90 203 233 197 165 257 250 218 C-’Poor, V
157 240 87 224 215 222 148 205 252 194
163 173 84 209 213 224 136 197 238 46
156 176 95 132 818 130 143 254 209 210
151 178 104 221 217 211 134 201 221 197
147 169 92 214 219 197 132 249 202 192
137 195 100 58 214 261 205 161
139 173 99 146 :
135 211 98 184
138 255 114 224
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Table 12 a ,  -  Showing the d is t r ib u t io n  of the s k u ll  
width w ith  annual egg production  f o r  
238 b ird s .

T o ta l

S O O - 1 1

R 1 0 ............  3 ..................... ......

" !

1 6
p ' U U

' 7 .....................  1 4 :  _ 5  .... .......... . 2 6

__________________  J L O 2 8 4 9
2 4 0 *

_____ _________________ _____5 .......... : _ ! __________ 2 6 9 4 0
8 2 0 "

O O f S i .....................  4 .......... ... 2 3 ..... ■ 5  ■ 3 2
B v O

T A f l
1 1 ........................ : : .............1 6 ............. 8 3 5

_____________ - __________ A  . 6 2 1 2

i  A r t 3 6 1 1 0

I P f l _________ __ _________ 2 2

i n n ......... ....................1 1 2

U U

6 0 .

•

2
■ . - . . A ..........................

3

%

a

y _______________________4 z __________ -  4 7

Degrees of s k u ll  w idth

V . Good 
2 « Medium 
3 .  Poor
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Table 12 b* -  C o rre la tin g  the s k u ll  width with the aa iim l
iduotj '  -

8O-99
100-119
120-139
140-159
160=119

.v;;2

egg production fo r  228 b ird s .
W S L M S m

i

m m
200-219
220-2J9
240-259
260-279

.f :

i

:
1 !

:
1 : 
2 : 

-L

X

1
2
6

11I
i

i 28
: 14 
$ 1 0

S L ia .

3
4

JJL

2 -5  -10 
2 - 4  — 8

10 -5 -30
12 -2 -24

7

5

f
10
7
3

228 - i, . : ... a ,
fd -*7 +

4 i  ‘ o ' °  228S L
fd2 « '47  * ;

V * bOO DU
47 » 94 f  228 0 . 412a

Me. #
18915 -  #

X 20 » 203.27
Mg. - 1 .45 1 .45
d 2e • -  (0 . 68860)2 • 4.5828
de e n/™4 .  5ti3*<

1
s 2.140?

d 2e  *
2 ^

-  ( 0 .0 ) 2 0 .41228
dg a V O . 4 1 2 # 0.20305
p >

,  M
-  (0 .6 8 8 6 0 )(0 .0 ) -  0 .026316

r  :• » p
3 e -3 g (2 .1407^(0  ̂ 20505)

-  0 .06054

P .E . 1 -  (-0  .0^0 54 V 0.044514

r -  -  0.061 * 0.044

i»
 .i»

 
I# 

#»



C haracter 12. The s k u ll  width as oarrleA  fp rm rd .

In  the S tra p 's  System i t  i s  claimed th a t  good producers 

w ill  u su a lly  have the eye s e t  w ell forward in  the head under 

the f ro n t h a l f  on the ooah, although poor producers u su a lly  

have the eye s i t t i n g  f a r th e r  hack under th e  re a r  h a l f  o f the 

comb o r e ls e  behind the comb e n t i r e ly .  Most s k u ll  widths 

ta p e r  and narrow ju s t  in  f ro n t  o f the eye. The read e r i s  

re fe r re d  to  the Figure on page 69 Ho. 2. I t  w il l  be observed 

th a t  the id e a l  type ca rry  th is  width fa r th e r  forward than do 

the  poor ty p e . The f ro n t  p o in t o f s k u ll  width i s  i l l u s t r a t e d  

a s  p o in t B.

The 226 b ird s  a re  d is t r ib u te d  accord ing  to  the s k u ll  

width as c a rr ie d  forward a s  follow s : 47 b ird s  showed a 

good ty p e ; 1)4 showed a medium type,and 47 b ird s  showed a 

poor type . ,

The mode o f 1)4 was a t ta in e d  by those b ird s  whioh 

showed a  medium type o f the carry  forward o f  the s k u ll  w idth.

The d is tr ib u tio n  o f the  annual production i s  as  follows? 

)  b ird s  in  the 60 egg group; 2 in  the 100 egg group; 2 in  the 

120 egg group; 10 in  the 140 egg group; 12 in  the 160 egg 

group ; ) )  In  the 180 egg group; )2  in  the 200 egg group; 40 

in  the 220 egg group; 49 in  the 240 egg group; 26 in  the 

260 egg group; 16 in  the 280 egg group, and 1 in  the 300 egg 

group.

The h ig h es t freqn@n@y o f  49 was a t ta in e d  by the group 

which produced 240 eggs.
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O m m eter 12. Ikg._.S}cull M ^th_as c a rr ie d  fo rm rd  « Continued :

r  = *  0 ,061 •  0.044

2here i s  no e o r re la t ie n  W tm en the s k u l l  width as c a rried  

forward and aam ial egg p roduction .



11

fabl® 13* T S e ttin g  fo r th  o r ig in a l  da ta  regard ing  the 
head balance and the  annual egg production 
fo r  228 b ird s .

SECTION A
AN. # All.

HEN PRO. HEN PRO

17 227 197 192
19 225 196 157
35 820 206 140
48 198 190 210
40 163 185 184
64 178 187 161
65 217 189 224
55 155 191 217
63 198 180 152
64 222 182 201
60 96 178 171
59 248 181 182
58 240 168 202
66 249 166 172
88 268 146 245
89 215 153 173
82 229 156 176
87 224 151 178
91 145 147 169
95 132 149 241
96 172 154 220
97 143 155 257

104 221 137 195
103 167 135 211

98 184 134 201
109 241 138 255
121 201
122 226
120 255
124 191
261 219
247 175
225 178
228 190
233 197
209 210
213 224
218 130
221 197
219 197
216 220
211 240
207 202

SECTION B
AN. # AN.

HEN PRO. HEN PRO.

4 261 115 £31
6 179 111 286
8 270 110 232

11 127 106 161
12 238 . 112 273
14 240 117 116
16 273 116 215
16 246 123 169
18 252 118 210
21 263 129 273
30 209 126 168
38 152 127 171
39 234 128 266
27 280 130 234
33 196 125 220
34 180 257 274
36 213 258 239
32 216 269 167
41 243 263 225
46 196 250 218
56 170 249 180
63 198 256 229
61 271 236 224
72 235 242 222
68 128 245 131
76 260 239 176
77 229 226 177
71 259 224 168
74 268 223 212
78 180 227 214
67 189 232 248
81 216 215 222
86 234 217 211
86 227 219 197
90 203 199 231
84 209 198 187
83 284 201 204
79 199 200 237

102 236 204 88
94 133 203 134

101 200 205 161
92 214 208 230

100 58 193 206
99 146 183 200

SEC,, C
A AN. AN.
HEN FRO. HEN PRO.
195 177 6 836
194 147 9 216
175 146 8 277
177 217 13 166
176 179 0 171
179 185 1 226
173 189 7 151
170 180 26 221
169 125 20 240
167 199 25 246
163 178 24 232
160 167 22 238
169 207 31 230
157 240 28 209
165 116 37 216
148 150 29 222
144 196 51 243
152 128 47 223
142 205 44 236.
143 254 49 253
139 173 42 260

43 228
52 245
45 160
50 226
75 267
70 233
73 192
69 204
93 174
134 224

105 234
113 215
108 250
107 204
252 194
240 200
238 46
241 183
229..132
210 234
214 261
202 192
171 208



fabl® 1J.

SEC. C 
Coat.

# ait.
HEN PRO.

164 248 
158 185 
150 175 
136 197 
140 199 
132 249

78
- Continued

legend :

Seo. A - Good 
B -  Medium
C “ Poor
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Table 13 a , -  Showing the d is t r ib u t io n  o f  the head 
balance w ith «  
f o r  228 b ird # .

300. 1 1

port 1 10 4 i s

BAH _____ 10 9 8 27

-1:.. 1 8 . 22 15 .49'.,..,..

B20 ... _ 13 . 20 _______10 43

11 ___ 15 6 32BOO
180 ... -  13 _ .._ ......._.......  16 4 33

6 5 1 ..... . 12xou

140 2 7 1 1 0JLrxw

120

100

'r 2 2

. ______ _ 1 ...■ 1 2

80 _ _  _____ 1 .... _
- 1 1

Total
(228) 69 _________  i Q l . .... 50

Degrees of head balance

. Good
2, Medium
3, Poor.
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Table 13 b• -  C o rre la tin g  th e  head balance 
egg production fo r  228 b ird s .

%
80-99

lO O -iyS:B!

with the

-hhtli
2 -3 -20 30 
2 -4 -  8 32

10 -3 -30 90
12 -2 -24 48

33 i

fd ‘  » 30 + 69 •  119 f  228 W#L 0.32193

- 3B9-5 * J g .  x  20 « 204.32

6 2e .
1 1 4 5  +  #

m . 1.33333

J g | | .  -  (0 .7 4 1 2 3 )2 4 .2094
6# * 2094 2.0317

# 
**

to
to

i g .  -  (0 .0 8 3 3 3 3 )2 

■J 0 .  32887

m

#

0.52887

0.72723
p *

r  ;«
' ; ;

-(0 .7 4 1 2 3 )(0 .0 8 3 3 3 3 )®  -O .I8896  

* J M 2 i _  « -  0 .12664
( 2 . 0317 ) ( 0 . 72723 )

0.043962
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-  Continued :

the read er i s  re fe r re d  to  th e  Figure on page 69 Ho.3 .

I t  i s  o3&iaed th a t  on good producers th e  d is tan ce  BB from 

the "bottom o f the oomh to  the  top  o f the  w attle  i s  n e a r ly  

equa l in  length  to  the lin e  CC from fro n t o f  the earlobe 

to  the end o f  the  beah. On poor lay e rs  th e  lin e  CC i s  

u su a lly  much longer than , the lim e BB; thus i t  g ives a narrow 

snakey appearance to  the head.

The 220 b ird s a re  d is t r ib u te d  accord ing  to  the degree 

o f  the  head balance a s  foliov/s : 69 b ird s  showed a good

degree; 109 showed a medium degree, and 50 showed a poor 

degree o f  head balamoe.

The mode o f  109 was a t ta in e d  by those b ird s  which show­

ed a medium degree o f  head ta lan o e .

& e d is tr ib u tio n  o f  the annual p roduction  i s  a s  fo llow er 

1 b ird  in  the 60 egg group; 1 in  the 80 egg group; 2 in  the 

100 egg group; 2 in  the 120 egg group; 20 in  the 140 egg 

group; 12 in  the 160 egg group; 33 in  the 180 egg group; 52 

in  the 200 egg group; 43 in  th e  220 egg group; 49 in  th e  240 

egg group; 27 in  the 260 egg group; 15 in  the 280 egg group, 

and 1 i n  the 300 egg group.

& e h ig h est f re  queasy o f  49 was a t ta in e d  by the group 

. which produced 240 eggs.

. ' r  « -  0.127 -  0.044
There i s  no c o r re la tio n  between the head balance and 

annual egg p roduction .
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14. — S it t in g  fo r th  o r ig in a l d a ta  regard ing  the 
lev e ln ess  of* the top o f the head and the 
annual egg produetlon fo r  228 b ird s .

SUCTION A
# AN.- # AH.
HEN PRO. HEN PRO.

2 277 BBS 178
4 261 226 177
3 171 214 261

10 825 206 140
17 227 194 147
41 843 177 217
51 243 180 152
46 195 176 179
47 223 170 180
42 260 169 125
62 245 168 202
48 198 164 248
40 163 158 185
50 286 163 178
49 263 157 240
43 228
45 160
54 178
56 170
53 171
61 271
66 217
55 155
63 198
64 222 '
59 248
68 240
72 235
76 260
73 192
69 204
84 209
94 133
92 214
93 174
98 184

107 204
112 273
236 829
238 46
242 44
245 131
239 176
224 168

' SECTION B
i AN. # All'
HEN I HER PRO

5 236 130 234
13 166 125 220
12 238 268 239

7 151 259 167
11 127 253 225
26 221 260 218
19 225 251 219
21 263, 256 229
22 238 240 200
31 200 247 175
38 152 209 210
39 234 217 211
28 209 219 197
33 196 216 220
34 180 211 240
36 213 199 231
35 220 201 204
37 216 200 237
29 222 202 192
44 236 197 192
68 128 203 134
71 259 204 88
75 267 205 161
74 268 208 230
78 180 193 206
66 249 185 184
67 189 183 200
89 215 191 217
90 203 176 146
91 145 179 185
83 224 178 171
79 199 167 199
97 143 160 167

101 200 165 116
99 146 147 169

115 231 146 245
109 241 151 178
113 215 157 240
108 250 150 175
106 161 136 197
116 216 143 254
123 169 137 195
121 201 139 173
120 255 140 199
126 168 132 249

________ SEC. C
¥ All. ,-C . All»
HEN PRO. HEN PRO.
148 150 1 226

8 270 
, 20 240

25 246 
24 232 
16 246 
15 273 
18 262 
30 209 
27 280 
32 215 
60 96 
77 229 
70 233 
88 268 
81 216
86 234
87 224 
96 172 
95 132

104 221
100 58
103 167 
114 224 
111 236 
110 232
105 234
117 115 
122 226
118 210 
129 273
127 171 
124 191
128 266 
257 274 
252 194 
249 180 
241 183 
227 214 
229 132
232 243 
288 190
233 197 
215 222 
213 224
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fab le  I 4 . -  Continued.

SIC,. C
Cent. SEC. D

n r ; ? AH.
I H PRO. HES PRO

218 130 9 215
221 197 6 179
210 204 14 240
207 202 82 229
198 187 85 227
196 157 102 236
190 210 154 220
195 177
189 224
187 151
182 201
172 189
171 208
181 182
166 172
159 207
144 196
152 128
163 175
156 176
149 241
165 267
142 205
125 211
124 201
108 255

’ Legend:

Sec. A -  E xcellen t 
B -  .Good 

. C -  Medium 
D -  Poor
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Table 14 a ,  -  Shoeing the d is t r ib u t io n  o f  the le v e l -  
ness of the top  o f the head w ith  annual 
egg production  fo r  228 birds*

T o ta l
i s a i

1300 1

280 -_____ 7 ....._ 3 _____  6 __ 16

8 ..... 10 8 1 27

earn 8 22 16 4 SO

7 ___ 18 14 1 40#WV
7 14 10 31mulf

13 . i s .... . 8 1 34

4 7 1 12

3 3 4 10

TOA. 1 1 2JUSU
TOO. 1 1 a•LVU

80
;

60. 2 1 5

Total
(aaa) ??. ____ Ml— _____ 71 — 7

Degree o f  lev e ln ess  of top o f the  head

, E xce llen t 
2. Good
5. Medium
4 . Poor
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Table 14 b- -  C o rre la tin g  th e  lev e ln ess  o f  th e  top o f the 
head, with the annual egg produotion fo r  228 
b ird s .

f
80-99

100-119
120-139

■ jflH

m s B i s r *  
2 ____ 1 _

i
:

• :
;
:

i l X

1
1
4i

#

s 1 
: 1

:12

^ & X&?.,. to.++

l

200-219
220-239

1
4 : 
I s

:

f4
22 8

22
ID
12

M .

-5 —30 
-4  -  8 
-3 -30 
-2  -24 

■ d tr&L

90
32

34

8
7

16 s 22
8 :10

91  + 118

50s
w - s d

s -

Me.

A.
<•

d26

<$«

P

P.E ..

7

28?-5
2.45

Z260.885
4- 9 1 + 2 3 6 .. 334 f  228

m )

. 3
-121

228/163 __

2 100 
3 81 
4 64 

5
m
■ jv r 'm

*
' ■ - w

mz  20

-  V  4 . 5985
a

v m

-  (0 .7 1 4 9 1 )2

-  (0 .88596)

1.4649

203.80

3 -  3360

4 -  5985 

2 .1444

0.67997
0.82460

6e dg

-(0  .-J1491) (0 .88596) =-0 .14654

0.6145 x 1 - ( -  0.0828911z-n.n444<n 

r  * -O.O85 ± 0 .0 4 4

-▻
Vi
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MBamsstaa o f  the In d iv id u a l C haracter -  tiontinued $

C haracter 14. The_leveInesB o f  the to r  o f  the  Btoall.
■ ' ‘ ■ •'

The read e r i s  re fe r re d  to  the Figure on page 6?, B&. 4.

I t  w i l l  he ohserred  th a t  the leve lness o f the top o f the 

s k u ll  i s  in d ie a te d  by n o tic in g  the degree o f  s la n t  to  the 

lin e s  EFF. Mr. Stomp, H. H. claim s th a t  good hens have 

these  lin e s  approach ing .le v e ln e ss , d ie reas the  poor producers 

have enough slope so as to  produce a gable ro o f  e f f e c t .  On 

good hens, the c e n te r  o f  th e  f ro n t o f the eye i s  n e a rly  the 

same d istan ce  from the bottom o f the combfas in d ic a te d  by 

lin e  G€r) a s  i s  the same p o in t on the re a r  o f  the eye ( l in e  HE). 

On poor p roducers , the v e r t i c a l  l in e  HH i s  much longer than 

the lin e  GO.

The 228 b ird s a re  d is tr ib u te d  accord ing  to  the levd lness 

o f the top o f the s k u ll  a s  follow s : 59 b ird s  showed an 

e x c e lle n t c o n d itio n ; 91 b ird s  showed good co n d itio n ; 71 b ird s   ̂

showed medium cond ition  and 7 b ird s  showed a  poor co n d itio n .

The mode o f 91. was a t ta in e d  by the b irds which showed a  

good cond ition  o r r a th e r  degree o f  le v e ln e ss .

The d is t r ib u tto n  o f  the annual production i s  as fo llow s;

3 b ird s  in  the 60 egg group; 2 in  the 200 egg g roup; 2 in  the 

120 egg group; 10 in  the 140 egg group; 12 in  the 160 egg 

group; 34 in  the ISO egg group; 31 in  the 200 egg group; 40 

in  the 220 egg group; 50 in  the 240 egg group; 27 in  the 260 

egg group; 16 in  the 280 egg group, and 1 in  th e  300 egg 

group.

. , The h ig h es t frequency o f  50 was a t ta in e d  by the group
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C haracter 14* Ih e ,le y o ln e s s  o f the top  o f  the s k u l l -Contlnncdt 

which produced 240 e ^ s *

r^  •» O.O83 -  0.044

There i s  no c o r re la tio n  "between the lev e ln ess  o f  the 

top  o f the s k u ll  (head) and. annual egg p roduction .

V
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Before a ttem pting  to  summarise the fin d in g s  o f  t h i s  i n ­

v e s t ig a t io n , i t  should be c le a r ly  understood th a t  the purpose 

o f  th is  th e s is  i s  to  p o in t out whether o r n o t those ,phy s i  ©log­

i c a l  and m orphological ch a rac te rs  involved in  the d iscussion  

a re  accu ra te  enough to  be taken a s  an index fo r  p a s t  produc­

tion* Bo a ttem pt has been made in  th is  work to  f o r e t e l l  the 

fu tu re  production o f  the fowl by the u se  o f  the Systems h e re ­

in  mentioned.

The follow ing I s  a  summary o f  the C o effic ien t o f 

C orre la tion  between annual e%  production and the fo u rteen  

ch a rac te rs  observed on the two hundred and twenty e ig h t  b ird s  

used in  th i s  work : i

' . •

C haracters C orre la ted  w ith C o effic ien t o f
Annual -Egg Production C orre la tion

1 . The d is tan ce  between the  p e lv ic  bones., 0.229 -  0.044
2. The d is tan ce  between p e lv ic  and k e e l . . •• 0*101 ± 0,044
3* The p e lv ic  condition  . . . . . . . . . . . . . . . . . . .  0*140 ± 0 .0 4 4
4 . The co lo r change® o f the v e n t. . . . . . . . . . .  0.358 * o .040
5* The co lo r changes o f the shank*.. . . . . . . * .  0*411 ± 0,038
6 . T h eo o lo r changes o f the sk in  . . . . . . .  0*345 ± 0.040
7* The cond ition  o f  the Wdy . . . . . . . . . . . . . *  0*341 * 0.039

■8> K i e  cond ition  o f  the head p a r ts  . . . . . . . .  0.275 ^ 0.041 .
9 . The m olting f a c t o r . . . . .................  O.293 ± 0.041

10. The cond ition  o f  the  s h a n k s .. , . . . . . . . . . .  0 .211 ± 0 .043

11* The f la tn e s s  o f  the top  o f the s k u ll  . . .  0.092 ± 0.044
12. The s k u ll  width as  c a r r ie d  forward . . . . . .  0 .0 6 l ± 0.044
23 . The head balance . . . . . . . . .  . .  . .  . . . . . -  0.127 1 0.044
14. The lev e ln ess  o f  the top  o f  the  h e a d . . . 0.083 ± 0.044

I t  w i l l  be observed from the summary o f  the C o effio ien t 

o f  C o rre la tion  th a t  the only s ig n if ic a n t  c o r re la tio n s  with 

th e  annual egg production a re  th e  co lo r changes o f the v e n t.
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Summary « Continued :

shanks and sk in , and the condition  o f  the body.
The molt co n d itio n , the  oondition  o f  the head p a r t s , and 

the  oond.itIon o f  the shanks c o r re la te  with annual egg produc­

tio n  to  a  f a i r  degree.

th e re  i s  a very s l ig h t  c o r re la tio n  between the pelv io  s e ­

d it io n  and the annual egg p roduction .

The fo llow ing ch a rac te rs  show no c o r re la tio n  with annual 

egg production : the d is tance  between the p e lv ic  bones; the 

d is tance  between the pe lv ic  and the k e e l  hones; the  f la tn e s s  

o f  the top o f the s k u l l ; th e  s k u ll  width a s  c a rr ie d  forw ard; 

the  head balance, and the  levelness o f  the top o f  th e  head.

The l a s t  fou r re p re sen t the Steup’ s Head P o in ts  System.
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