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The Correlation between the Orthodox and Stenp's Systems

of Culling with Annual Egg Production

Introduction

In judging the productiveness of poultry, the Orthodox
and Steup’s Systems are quite commonly used. The Orthodox
System deals with certain external characteristics in con-
nection with the egg production of the fowl, such as the
distance between the pelvic bones, the distance between the
pelvic and the keel bones, the pelvic condition, the color
changes of the vent, shanks and skin, the condition of the
body, the condition of the head parts, the condition of the
molt, and the condition of the shanks. The Steup's System
deals mainly with head point features, such as the flatness
of the top of itre skull, the width of the skull ac carried
forward, the head balance, and the levelness of the top of
the head

However, there seems to be a question as to the re-
liability of these Systems; so it was deemed advisable to
determine their accuracy* It is, therefore, the aim of
this thesis uqg ascertain whether there ie any correlation

between the Orthodox and Steup's Systems with annual egg

production.
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' The object of this thesis ie to bionatrioally determine

uhether thorc is any correlation between the Orthodex und

Stcup's Syatoms with the first year'u txapqncst recora of

‘“ftht birds used in this 1nvestignt1«a.

,'m_mtjm:k : :

_ lausuramwntl ana desoriptions of the birds 1nvolrad in
thia investigation were taken under each of the two Systams.
.Individual egg records were obtained frna one year's trap-

'nqat reeorﬂ kept by the University of Arizona Poultry |

' ‘Department. Each character studied will ve. correlated with
’aﬁﬁuﬁl cgg'yroduetion.» The original obscrvations uoro msdc

";during the last week of the month of August. |
'f?°-  Tan characters in the Orthodox Bystam and tbur charae-
"ters in the Steuy's System were chsarved an 142 Singla Cemb

White Ieghorns, 78 Single Comb Rhole Island Reds, aad 8 White

T;Kiﬁéroa'pullpté, representing thrco di£tb:§nt.brdééhiﬂili of

“whioh were Xept at the University of Arizona Poultry Plant.

‘The band numbers in sequenoe, breed deaignation;'énd
,anhu31 egg produotich of the“228fb1ida';nvolraé_in this work
are set forth in the 1ist on pages 7 to 8.

‘Each of the 228 birds was studied in oonneotion with

the fourteen different characters mentioned in the introduction.



: anh aharaotor me croupcd upprepriatoly. and then gub-
',,nittcd to l’urson'n mthod of oorroln.tion. e )

. B A few dcﬂnitiena are noouury st thu point o help
| -'tho reader in ntorprc{ixix’g. this statistioal uthod._ |
~ Type. 1z the 1desl, or stamdard for. seleotion.
| . Mode 1: the. prevalling tyype, and is ropronntod by tho
‘ highut pmportim of what the breeder uotmlly produces,
| Vurhbinty (6) is deviation from type. It is best
indioated by the standard deviation, a mthematical express-
ion involving the deviation of every individual.

.‘ Mean ,(ll). 18 merely a technieal m:d for uvemgo..‘

: L positive coeffiolent of oomhtioa (r) is the
Atendonoy of the hish value of one nmu- tc &0 vlth thn
= high valuo of the ether variable.

1 negative sosgriclent of correlation is the tmﬂcncy
. of tho high value of ene variable to .go vdth fthc low value
| :of the othcr 'nria.blo. | |

"' e probvable errer (P.E.) has no reference to errors
: in oonpnhtims. If the whole poultry population ns |
studied for ecrta.in charaoters, then there would bQ no
proh;blo error. It is merely an error that is likely to
‘ooour in a small sample like the one used in this wrk, J
namely 228 birds. It merely shows that the true value
'lies within the range set by £ (P.E.). If the coefficient
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of correlation be 1.00, and the probable errox (P E.) be -
1 0.02 then the ohances are that thc sorrect figure 18 mot
less than 0.98 (1.00-0.02) nor greatar than 1.02 (1.004-0.02)
_ Pumen's method requires a :tmqnanay dintrﬂ.bution for .

: eaoh af the chamotars studied, whioh in this oase,happans
"‘to ba 14 characters. ‘The diztri'tmtien of. the difi’omt
3 ohamctera togethor with the annual produotion for 228 birds
is set forth in Tables la to lda. '

 The 228 birds were distrituted in 13 production olasses.
The olasses were grouped according to their range 'o_f product-

i as follews : -

Rugo et annual

SEE nradnctigg N mﬁmg

“79 vesssensevse

80‘99 o0 do ARG .

‘ 100-119 [ AR REERERENRENE X 120
. 120-139 [ X RN RRE NN X WE N 140
4' 140-159 $ssc0ecssces 160
150-179 LA R RN N R N EN RN J-BO
180"199 esossnsossR N 200
200"'219 ®ss0er900000 220
220"*239 XA R AN E R LN XN 240
240'259 ssssesvrvese 260
260"29 eressevensee 280
280"‘29 -oooooaoooao 300

Each chara.oter studied was divided .’mto uveml mdea.tho
"sz_.lowut oné danoting an excellent eondi tion of tho sharacter,

. Aand the. highut numbcr 1n ‘the grading mdioa.ting the poorest

. aondi ion ‘of the aharaoter. ~ These grades were groupcd
'f,nooording to tbnir ‘range as follows:

W
| 0-0.9 | ‘qu"m‘




6;0.‘;’;6.9' B 7 049 e
Thc ranges for the annual egg production and ‘the mde
are necessary in computing tor the true mean ef both the '

annua.l egg productlon md the grade. o

Eml&mgmmgmmm

o In tho correlation tables set forth 1n Ta.blos 1 h %o 14 Vv
| the following symbols are used and are explained balaw L
‘:",-ff ‘. = The frequenoy or distributiom. .

d  « Toe deviation from the assumed mean. .
% do.dgo_ The summation of the products of the doviaticm of

" egg produotion and the deviation of the grado. _
139 5 = The assumed mean for egg produstion, - o
.= The number of individuals studied.v
20 - = Class interval in eggs. '~
e " = Egg produstion. =~ 7’
- ,»-: Grade.

, Me‘. o=

Mg. =

d2e. = (Stmﬁdard. deviation of cggﬁ- . 2
= 288" - ( correction in assumcd egg mean) « X
6. e = Standard deviation of eggs= _ " ?

_6%e. ia,’”(fsmndard deviation of grade)?. ™

- T —— 56. - | oorrootion in assumed grade mea.n) = ¥

6g = Btandard deviation of grades v |

SRR - - (correction in ), Jorrect .
P a {ussumd o e mean | i correction in

assumed grade moan;
n ’
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!hc outﬂoimt of correlation®s )
.9€ o§

_ .E.. rho gﬂhbl@ errer = 0.6745 x}_T*l)_'

. ®

"

- Ihthemtioal constant.
«“For a complete statement of this mthad of study of

" Principles of Rree

breeding problems the reader is referred to Chaptors X
and X1 of Yearson's " Grn.nmr Science", published by A,
and C. Black, lemdon to Part 111 of Davemport's

aing, published by Gimm and Ceo.
Bosten? This is gueted from The Ill. Exp. Sta. Bui.
Bo-dlgg " - Type and Vuriamnty in Corm by Davenport
an eth.
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~ Altﬂcfthai”hhhmdmthhm;tmm
with their leg bands, breed desigmtions, and mlvo
months produeiion - (0 o

uml )t

LI

148 v . w94 190 ® n. 23 ggz ! i"~:;: :
Uy "mm o160 200 " 0 237 359 v v 187
48 """ 150 201 " 204 | ?
J49 nwwm 241 202 nw 192 -
160 "m w195 203 " » 154
i/ " I8 204~ " " . 88
62 nwm® 128 20056 " 161
AW v Q73 206 " " - 140
154 nn wm .m' e07 n w 208
m nf ® w 357 z@ n ”n. : m .
166 ® w-w 196 209 WwW.L., 210
187 'w,L. 240 20 =" 234
158. w'» 185 a1 " 240
m LN mv .....-‘..‘..am L N m
60 = n 67 24 " " 261
183 " ¥ 178 218 " = age
164 @ 248 216 " % 230
165 =" a6 217" 211
166 " n 72 218 " " 130
67 n"w 199 219 " " 197
g = n 202 22 v 19v
gp n » 125 283 W.lL. 212
170 R, I.R, 180 2834 ™ 188
1717 "% 808 2258 "% 178
3 """ 2189 28 " 199
176 """ 146 227 " " 24
176 """ 199 288 " " 190
177 **n 219 g9 ww 139
i n e 17} 832 w » 343
179 " eh. 388 g3z ww 199
180 " " » 3152 2356 Minorca 289
8 v 182 238 w48
g2 " 201 25—~ " v 176
185 R,I.R, 800 240 "= = 200
Jgs. """ 184 241 w v 183
B7 nww 161 242 n " 44
©189 T MM 284 g5 wow  13)
190 """ 28l0 247 " 176
191 "% w  2%Y 249 Vvw.,L. 180
193 nwm 208 850 n w 818
194 n® w47 /L " w 819
196 "mn 197 252 nw 194
196 W.L. 157 253 n ® 285
297 n 198 256 " 289
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Pable 1.« Setting £orth original data regarding the dis-.
tanoe between the pelvic bones and the annual
egs production for 228 birds..

sgc;.A';._smc. B ~ SECTION C .
# AN, # AW. F# AN, # AN. # AN. # AW,
 HEN pao. HEN PRO. HZN PRO. HIN PRO.“KEﬁ PRO.. HEW PRO..

13166 1 226

| , 261 788 268 225 178 124 201
B2 288 . 2 g7y 236:  87.224 286 177 138 255
39 234 - 31m 179. 90 203 232 243 132 249

. 34 180 17 227

270-- 91 145 233
46 195 24 232 515 250

| 225 83 224 215 222
47 223 25246 . 12 228 79 199 217 211
48 198 26 221 9 216  97.199 219 197
... 4d 99 15 273 19 285 102 236 211 240
B3 171 . 16 246 20 240. 100 58 -214 261
.66 165 - 21 263 18 252 101 200 .21 220
T 060 96 . 37 216 14 240 99 146 207 202
.. T4 268 . 42 260 30 209 ° - 98 184 199 231
© 69 204 . 44 236 .31 230 105'167"198'187
86 234 . 51 243 38 152 115 231 .201 204
96 172 . 50 226 32 196 110 232 196 157
95 132 . 49 252 27 280 105 224 206 140
104 221 . 58 240 28 209 109 241 208 230 .
94 133 . w9y 229 32 215 113 215 193 206

Coooe .

93174 g58a1 35220 108 250 1ps aeg
114 224 g4 209 36 213 106 161 183.200

126168 . 92 214 29 222 107 204 194 147
238 46 . 111 236 41 243 117 115 191 217
241 183 - 118 215 40 163 123 169 177 217 .
- 239 176 . 125 220 62 245 121 201 180 152
229 132 - 259 167 43 228 122 226 176 179 ..
213 284 249 180 ‘54 178 118 210 : 179 185
218 130 - 252.194 - 56 170 129 273 173 189 ..
221 197 - 242 44 61 271 120 256 - 171 208
‘2810 2834 - 2056 161 . 65 217 127 171 . 181 182 .
804 88 - 167 199 63 198 124 191 - 170 180
203 134 . 166 172 64 222 128 266 - 169 125
175 146 . 144 196 72 2356 130 234 168 202
178 171 153 173 68 128 257 274 164 248 o
159 207 135 211 76 260 258 289 158 185 S
148 150 137 195 71 2859 250 218 160 167 .
1562 128 1239 173 76 267 253 285 157 240
161 178 140 199 70 233 251 219 146 245
154 220 va 192 256 229 147 169
- 156 176 8 180 240 200 149 241
o es §89 236 220 189 por
8l 216 245 131 142 205
82 229 223 212 136 197
89 215 224 168 143 254
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Table 1 *‘Qontxinod.'
SEC. D SEC. B.
HEN PRO. HEN PRO.

11 187 7 18}
59 248
112 273
- 227 214
228 190
209 210
197 192
200 237
202 192
190 210
1956 177
189 224
187 161
- 188 201
163 178
166 116

~ Legend: | '
' Sea. A ~ 1 Finger Capaeity
B ] om

'
3B od
=
|

D-2.5 " "

E-3 " "
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Table 1 a, *Shawing the distribution of the distance
, between the pelvic bones with annual egg
production for 228 birds,

Total
(228)

B 1

1| «l 20 | 23 16
s| 2 | 3 22 |

9| 201 s0 | 2 50
2| sl a3l s _43
sl 6] a7 | 3 51
o | 6l a7 | 3 25
3 8 1| 12 |
6 ] P S 10
| ! 2

3

(228) @9 | = lass | 1
(69 INNY ) (3) \4) (%ﬁ (6

Distanoe-l/&ﬁnsertmita.
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Eable 1be = Garrolaﬂng tho distance botman thc pelvio
“ggzaxe%i;id:h the annual egg produetion for

wfow @ W o oww.

200219 2
220239

23-459 16t
-279-1. 4 "0V

-
b

(28
- e - -“‘

156 +36 17+

=215 & 228 . 0.93421
lle-- 189 5+ _ué x 20 . . 20‘2.’2'2' L
Hs--,_" 45-51&. o = 30333
6% m§ - (0.63596)° - 4630

60. | o e
6% - (0.41667)2 s 0.76060
dg- m& o -."‘Au. 0.87212
- (0.63596)(-0.41667) = - 0.24306

ﬁ» | \

- - e = 0.12941
87212 N

| 53
P.E. | = 0.6745 x W = 0.043925

r = -0.129 .4 0,044



- The pel'vig banos ' looatcd at either lide ef tho vent
have a ’cendcnoy to bc arido a.psrt. and :rloxiblc in a hcn 'chat
"18 Jaying hesvily. g0 that two or thrn ﬁngorwidths esn be .
: cui.’ly 1nsort¢a vertiully between them. On the oth,cr.hv.nd*
a hen in a dormant condition will usvally have the pelvic
bones closo togcthor. stiffuod and msuring sbout one -
‘ﬁngorwidth a.pe.rt. | ' ,

Tho 228 birda are distributed according to tho diatnoc
- botwun tho pelvio benes as follows : 39 birds measursd one

finger capacity; 37 birds measured 1 1/2_fingers;; 135. virds

neamred 2 ﬁngars' 16 birds meamred 2 1/2& ﬁngurs and only
1 bird meaaurad 3 ﬁngors. ,

The mdo of 135 was a’stninod by those hirds maauring a
2 ﬁnger capacity between the pelvio bones.
. .The distribution of the annual produotion 18 as follows:
3',:13‘11"6.5 ,1n_ the 60 ,eggrgroup, 3 in. the 100 egg group; 2 in thg
120 egg group; 10 in the 140 egg group; 12 in the 160’553
group; 35 in the 180 egg group; 31 in the 200 egg group, 43
in the 220 egg group; 50 in the 240 egg group; 22 in the 260
cgg group, 16 in the . 280 8gg group and 1 in the 300 ogg group.

The hishut frequonoy of 50 wes attained by the graup
whioh produced 240 eggs.

r == 0,129 t0.044



- Chhraoter le.:

Thoro 1s no coruhnan between a.nmml produotion and
ttm distanoc bctwun the pelvic benes. _ o
" This was not in agreement with work dome by Sherwood
(1922), Hervey (1923), and Knox (1924). | ‘



15

Qablo 2, ~ Setting Iarth original data xogaxding the dis-
tance between the pelvie and the keel bones and
the annual egg produstion for B8 birds.

SEC. A

SEC. B SEC C. ‘ SEC D. SECTION E

#F AN,  # AN, §# AN, # AN, 4§ aw. {# An.

HEK PRO. HEN PRO., HEN PRO, HEN PRO. lggg PRO, HEN PRO.,

238 46 46 195 l 226 <O 236 9816 83 224

229 138 = 45 160 é 179 38171 . 2 8M 79 199

202 124 = 60 96 132 166 20 240 12 238 97 143

213 224 : ;16 246 17 227 = 8 270 102 236
‘28 238 25 246 11 127 101 200
30 209 21 263 26 821 99 143
39 234 14 240 24 232 110 222

35 220° 27 280 15 273 111 236
48 198 34 180 - 18 262 106 161
58 1656 87 216 31 830 108 250
76 260 42 260 38 162 . 113 215
69 204 52 245 28 209 107 204
88 268 49 253 36 B13 . 123 169
96 132 77 289 29 222 118 210
104 221 74 268 41 243 126 168
94 1332 78 180 44 286 127 171
93 174 96 172 47 223 124 191
112 273 120 2556 40 163 128 266
241 182 249 180  50.226 - 130 234

242 44 250 218 43 228 125 220
2406 131 2062 194 63 171 2567 274
239 176é 224 168 61 271 - 268 237
218 130 225 178 65 217 259 167
810 224 216 280 64 222 253 285
199 231 219 197 59 248 251 219
1569 207 204 88 658 240 - 256 229
168 202 166 172 72 8356 247 176
162 128 116 216 68 128 2326 229
166 25 .. 71 809 227 214

140 199 o 75 267 223 197

T T . 93 192 209 210

66 249 221 197

. . S 67 189 217 211
f - .81 216 214 261
" 82 229 175 146

. 85 227 178 171

90 203 - 167 199

‘87 224 158 185

g4 209. 157 240

91 145 160 167
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Table 2 - Continued

Cont. "SEC.F SEC.G  SEC.K - SEC. I
b AN o ‘ # -AE‘. : # X e ‘.?ﬁﬁ AHQ # . AN,
- HEN PRO. - BEN PRO. HEN PRO. HEHN PRO. HEN PRO.

165116 33 196 4 261 122 226 211 240

149 241 32 215 7 161 190 210
156 176 51 243 10 225 193 206
150 1756 63 198 19 225 ; 185 184
143 254 92 214 . 54 178 . 187 161
135 211 100 58 . 56 170 189 224
137 195 103 167 70 232 . 182 201
139 173 114 224  _86 234 | - 173 189
| 115 231 89 215 163 178
105 234 98 184 142 206

109 241 121 201 . 138 255

117 1156 215 228
129 273 198 187
240 200 200 237
226 177 202 192
223 212 197 192
232 243 206 140
207 202 208 230
201 204 183 200
196 167 194 147
205 161 191 217
1956 177 177 217
170 180 180 152
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
124 201
132 249
228 190
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Talie 2 - Continued.

 Legend: | - _

Sec. A ~ 1 finger capacity See. F - 3.0 finger dapaeity

B = 1.5 " oo - g -4 " w
cC~2 " L H - 4.0 B "
D - 8.5 " L I -5, * "
E-3 LA LA :
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Table 2 a, - Smius m distridbution of the distance
~ between the pelvic and the keel bomes with
amnual egg production for 228 birds,

Total

228)

b 1 1

28 - - T O § 18

2ol |2 el | 5] 3 2 a6l

legol 3 7 | 424 | 31 8] 3131 |40

220} ¢ | sliv | 6| 9 4 |42

‘ 2i3 [ 5l9 | 3|9 3 {33

1ls | 51228 ¢l @ 1 |33

\ 1 5111 8 12

g | s | & 2 10,

’ D 2

B

| 2| 12 1 3
‘rrotal_

eyt B -ty

Distanoce =-1/2 fingr units,



19

Table 2 b. - Correlating the distanoo between the pelvic and
the keel bones with the annual egg prouuotion
for 228 birds.

J, 2.3 % 5 6 % B 9 J.Q, L 4 _fd X M
-59 1. 5 :Z -21 147 35 -
60-79 * ,
80-99 .. - 1 ‘1z 2 -5 =10 50 20 4
100 =119 I 1:1 2 -4 -8 32 4
0 120-139 .2 5 ¢ o2r 1 10 -3 =30 90 48
. 140-159 1+ 5:1 5 12. -2 =24 48 = 18
1 160-179 %’4 g-, 12:4 6 133 -1 33 33 - 4
| ‘,%E‘L. g D: 933 9 ~3 33 =126 —
.. 200-219 . . 4 35: 17:6 g 441 1 41 4_1*-28'
..220-239 1 7 4: 24:3 1 14 2 98 196 &
 240-259 2 63 1023 3 22 3 78 234 21
260-279 =3 g; '8:1 1 '13 i _~ 6; 226 T 24
% 0:4:3: 58;23:40:1-11 228 28‘5':‘1'1'52.332: =55
d | =5-43- 221 23 4 . .
.f4 0-16-9-60-28 2 80 3 44 1 228
e . . 070175 o '
-.0122 S
£a2. o 64+27+1ao+28+23+160+9+1er5 607 3 228 = 2.6623
Mo. = 189 .5 +.L6g. x 20 | ._ . =203.54
' pf-’- .O + ‘ ' L .162
‘,'zz:g e . e

62e= 132 - (0.70175)° = 45602
e = VAT 3 5‘6:;2!53 - = 2.1360
62ga o | . 2.3990

¢ ,_& - {o.6228)2 L B9
dg»: HZ» 5999 ; - . 1’5488
)

. 102 - (0.16228)(0.70175) . [0.33349 |

= P - ‘ - 0.10081
e og - (2. ngﬁ 5%935 | ’
P.E. = 0.6745x 1 - Q.10081 | 0.044224
| | _‘JL’T“‘L& 04

r =0. 101 10.044

o



¢ - Continued-

Character 2. %d distance between the ge;vio gd the g el
- 188 .

' . The distance between the pelvio and the k_qe_l_ boneg is
Vf;'»:';'c'ommonly‘ referred to ag " Abdominal Capaaity" In hens lay-

o 1ng heavlly, the spread between: ‘these ‘benes rangeu frem 4 to

6 horizental ﬁne;erwidths.- Poor layers will usual‘y have a

- _'”narmwer Spread, ra.nging trom 2 to 3 horizontal ﬂngerwidtha.
‘ - The 228 are. diatributed according to the distance between
the pelvie and the kee.l‘ bones as follows : 4 birds measured 1
" fﬁnger(ovapaoity; 3 .biﬂs.méﬁmed 1 llaﬁi‘ﬁngers; 30 . birds
._',,.'v-j‘,j;mea.s\ired 2 fingers; 28 birds méaa‘u"m’a 21/2 ﬂng‘e_rva_; 88 birds
'V'Y.Av_‘measurea_v} fingers; 23 birds measure.d 3 l/.av?‘__jﬂngers,;v_"w birds
i ‘measured 4 fingers; 1 bird measured 4 1/2 ﬂngera,v and 11
.b;rds measured 5 fingers. |
' The mode of 88 was attained by those birds measuring a
3 ﬁnger capacity betmen the pelvic and the Xxeel bones,
| The distribution af the annual production is am follows:
3 birds 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
gréup; 33 m'fh'_e 180 egg group; 33 in the 200, egg group; 41
1n the 220 egg group; 49 in the 240 egg group; 26 in the 260
egg group; 16 in the 280 egg group and 1l in the 300 egg group.
. The highest frequency of 49 was attained by the group
which produced 240 eggs. :
o .-.o.m; £ 0.044
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There 13 no ocorrelation betmen the a.nmza.l produation
and the dis’eanoc betwnn the pelvic and the keel b@nes.
: Similar results were obtaimed by Shsrmod (1922).
Knox (1924), and mtcrn (1927). On the other hand

‘Asmdsm (v1921),aama to a different cenclusion.
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‘Table 3. - Setting forsh original data regerding the
, , - pelvic condition and the annual egg pro-
duetion for 228 birds. o

| SECTION A ... SECTION B _
# aw. 4 oaw., F o gw. f A, § AW, F &L
HEN PRO. EEN PRO. HEN PRO. -HEN PRQ. HEN PRO., H:IN PRO.

31N 83 224 191 217 - D 236 128 826 167 199
13 166 79 199 176 179 9 215 128 266 168 202
- 6179 95132  1Y3 189 10 286 257 274 159 207
270 92 214 171 208 12 238 259 167 157 240
‘24 232 100 58 181182 7 161 253 2285 146 245
25 246 114 224 169 126 11127 251 219 153 173
- 26 B2l 105 234 . 164 248 16 246 249 180 154 220
16 273 108 250 158 185 17 287 247 175 150 175
21 263 109 241 = 160167 - 19 225 238 46 1556 257
22 238 113 215 163 178 = 27 280 24) 183 129 173
.31 230 106 161 166 172 28 209 242 - 44 '
837196 112 273 144 196 © 38152 223 212
. :39.234 107 204 151 178 = ‘36 213 224 168
29 288 116 215 152 128 ~ 51 243 285 178
32 816 123 169 156 176 40 163 226 177
. 35 880 118 210 149 241 42 260 827 214
37 216 120 255 142 2056 © 46 195 - 228 190
41 243 129 273 136 197 . 50 226 - 229 132
44 236 126 168 143 264 43 2828 233 197
47 223 127 171 . 134 201 © 53 171 215 222
- 48.198 130 234 132 249 © 65 217 - 216 220

b2 245 125 2280 = ' 55 188 219 197
49 253 258 239 L ' 68 128 221 .197
45 160 250 218 R 76 260 ° 211 240
66 170 252 194 .. - 74 268 198 187
61 271 256 329 @ . 66 249 - 200 237
62 198 240 200 87 189 - 197 192
64 222 236 azg TR 81 216 ' 196 157
b8 240 245 131 © 89 216 204 88
59 248 g3z 243 - 86 224 205 161
60 96 213 224 - . 90 203 206’140
72 235 209 210 96 172 190 210
71 259 . - 218 130 - 102 236 193 206
77 229 . p17 211 | 104 221 183 200
70 833 - 210 234 101 200 195 177
76 267 .214 861 @ . 93 174 - 194 147
73 192 207 202 . 103 167 . 189 224
69 204 199 231 . . 99 146 177 217
88 268 201204 @ 98 184 175 146
856 227 202 192 . 110 232 180 154
87 224 203 124 - 111 236 178 1M
. 84 209 208 230 1156 2831 179 185
91 145 185 184 117 116 182 201

170 180



. Table 3 = Continued
SEC. C

-7

HEN

PRO. )

SEC. D
HEY PRO.

2

4
1
20
18
34
54
78
82
97
94
121
124
239
187
165
148
147
137
135
140
138

277
261
226

240

262
180
178 .
180
229

143

133

201

14 240
30209

191 .

176
161
116
150
169
195
211

199

2556

legend:
Sec « A

o

LI I I ]

25 .

Thin
¥edium
Thick
VYery Thin
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Table 3 a, = Showing the distribution of the pelvie
condition with annual egg production
for 228 dirds,

Total

288)

13 2 F

3 5 g |26

2 .S aS__ A ] 26

_27 2o | 2 | 49

28 ! 29 18 2| 40

g;,;l ' 13 2 5 | 38

18 A5 pT.) 4 38

16 —— - X 2 18 |

1404 8 3 2 20

' i 1 g

10 Y ») 2|

6 ’ 3 2 42

Total ‘ . , 4

220 ma, ~ J(QE’I; (9'!?) (%

" "Pelviec condition

. 3 S
~ 1. Excellent ~ (very thin)
2. Good « (thin)

Se Meodium - {medium)
4, Poor =~ {thick)
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Table 5 b. - Correla e pelvio oondition with the annual
~___egg produc ma for 228 birds.

oz . 107+ 8 7B sl . - 0.60088
Me.» 189.5 + 151 x 20 = 203.2]
Kgu 2.45+ o o e 2 2.8404
L G - (0.68860)%2 . . . 4.5828

de = VAo W28 | :' = 2.1407 .
B (0.39035)2 . o.44851

o -
n
o
1
3

N

o
"
'

dg = VI 4 | | = 0.66971
P - - ' ‘ - (006886005 0 . 00206 ‘
- .' .21% . , )(. 39035) 5

= P > 0.2005
oo N 1407 (0. 66971) |
P.E. - = . 06745 2= 0.043804



r - cqnttxﬁod s
Character 3. ZIhe pelvio odndiiica.
~ The pclvio condition refers to the condition ot thc
_,polvio bones. In a hen that has deem hyng havily, ‘the
bonu are ocnﬁarstinly free from nt and feel thin anl
'plio.blo. On hens that are not laying the. bonos tnl thiok
'.'r:‘-"‘and stiee. ‘ | o '.
| The 228 birds are distrituted ucocrdlng 4o the polvio
oondition as rollowu ¢ 2 birds in excellent oonditien, 107
‘tirds in good cemdition; 97 birds in medium condltion. and
,""'22 bu-da 1a poor cenditien.
The mode of 107 was attaimed by those birds &hieh.were
in good conditiom. ,
_ The distribntion of the annual production is al’fnll@ﬂ‘
3 bviras 1n thu 60 egg group; 2 im the 100 egs. group; 2 in the

120 cgg group; 10 in tho 140 egg group; 12 in thc 160 ‘egg

. group. 35 in the 180 cgg group; 32 in the 200 egg group, 40
in the 220 egs grcmp, 49 in the 240 egs mup, 26 in tho 260
"»,cgg 5roup, 16 in the 280 cgg group, and 1 in the 500 egg
- 5roup. | | L
" The hlghcat frequency of 49 was attained by the graup
which preduced 240 egg. '

re 0;1.40‘ + O;O“
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Character 3. Zhe pelvic conditign. Cemtinued:
- There is a anght sorrelation botnu the polvio

o .

o endithm and amnual pro(motion.

- Similar results were obtained by mttnbmdor, H. A,

| 7 (1927)-, Honnr d.ifi’omt reaults were secured 'by

";°; xnax (1324)

“)
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Ihblo 4. - Sotting forth eriginal data regarding the -
color changes of tho vent and the nnnual egg
' produetion for B20* birds.

SEC. A _SECTION B SECTION ¢
HEN PRO. HEN PRO. HEW PRO. KEN PRO. IEW PRO. HEN FRO.

4

4 261 277 224 168 5 286 . g6 234 233 197
‘20 240 166 225 178 9 2156 ' 82 229 215 222
95 132 171 . 217 211  17.227 ' 85 227 - 209 210
97 143 226 204 88 25 246 . 90 203 221 197
94 133 2256 205 161 24 2832 ‘87 224 © 219 197
‘93 174 238 206 140 19 280 .82 224 216 220
117 115 151 185 184 = 16246  79.199 210 234
229 132 179 195 177  21-263 - 96 172 ' 214 261
213 2284 8 270 194 147 - 15273 104 221 211 240
218 120 '11°127 180 152 22 238 _ 92 214 207 202
203 134 - 221, 178171 .18 252 100 58 199 231
175 146 230 . 173 189. 14 240 99 190 . 198 187
167199 152 168 202 .30 209 . 114 224 201 204
159 207 209 164 248 . 39 234 115 231 . 200 237
152 128" 196 158 185. 27 280 111 236 202 192
137 195 180 . 165 116. 36 213 110 232 . .197 192
2483 148 150 32 215 105 234 - 196 157

- 139 173 | 234

R T 243 151 178 . 35220 109 241 208 230
195 "135 211 = 37 216 113 215. .19C 210
236 140 199 29 228 108 250 193 206

23:22ssassssszéssxazssz:,@;;spasu

198 . 47 283 106 161 183 200
163 42 260 107 204 . 189 224
226 - 52 240 112 273 191 217
252 43 228 116 215 = 187 161
178 - . 45 160 123 169 .177 217
170 | 61 271 122 226 176 179
1m . 65217 120 255 179 185

96 © 56 155 ' 126 168 1828 201
‘248 763198 124191 ' 171 208
240 | 64 222 128 266 181 182
‘289 72235 130 234 © 170 180
204 | 68 128 125 220 169 125
209 ~ 76 260 287 274 163 178

91 145 .. . 71259 258 229 - 160 167

102 236 ' . 75 267 - 259 167 . 166 172

101 200 = Y0 2833 . 250 218 157 240

103 167 74 268 251 219 144 196

98 184 , 73 192 249 180" 146 245

121 201 78 180 256 229 153 173

118 210 66 249 226 177. 156 176

189 273 -7 67 189 223 212 147 169

127 171 . 88 268 227 214 149 241

253 225 | 81 216 232 243 154 2820

262 194 89 215 228 190 150 175



Pable 4. - Contimued
SEC. ©
cont.

KEH ”RO.

155 267
142 208
136 197
143 364
134 201
138 25656
132 249

Inkcndi

Sec. A - Yellow pigncntation
A B ~ Mediunm
c - Pale.

- !hia test can not be applied to Minoreas on
account of their lask or pigncntatlon of skin and shanks.



Annual Egg Productiom

30

Table 4 a, - Showing the distridbution of the colar
- . changes of the I;nt with annual egg

production for *220 birds.
' Total
(220)
— 1
a 3 bl 28
P ] 1 26
2 10 1 48
29 8 b 38
19 10 2 31
A6 16 2 54
3 7 2 A2
2 1 6 9
1 e 2
2 2
Total - ‘ - : |
RS PSR oo peons

*‘i‘h:la test cannot be applied to Minorces on ascount
of their lack of pigmentation in skin and shanks,

d; . .
1. Good =~ {Palo in color)

2, Medium ~ (Medium)
3. Poor =~ (Yellow pigmentation)
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- Oorrelating theléo]ar,changcs of the vent with

Table 4. b.
. . the annual_rgg.proquotion for 220 birdsﬂx -

......

ARKUAL

PROD. 121 £ a4 s md &
28-%' s r 1071 -z ) T
8099 : 2: 2 L3 -0 50
00-119 1 ¢+ 1: = -2 -4 -8 32 4
. 140- ! 312 -2 - 2.
 1t0T1% 2 1t L 16 ST T2 14
| %E}Ig:? : 10 : - g =410
..200-219 1 : ©: 29 I 38 28 28 A
. ..220=239 1 : 10~: 37 48 .2 96 192 72 —
. 240-259 1 : 6 : 19 26 3 - 38 234 54 23
260279 1 .z 3oy 1i 16 ; 64 236 B
ke gy;*‘l'l e 1591,?2'% ’ =t Iﬁ'i__}g . 'ﬁj}‘ |
el - =i =23
SENRE - SIS | I 139 22040 . 0 196
o L =41 0.77727 '
Lo 220 R » o
£4%=. 11 4+ 139 =156 220 = . 0,70909 .
 Me.s 189 5+ 4l x 20 = 205.05
Mg.w  1.454 122 - = 2.0046
2 039 - (0.77721)2 4.1186
0 em . - - . - N
08 = V. . " ’ ' = 2.0295
o%ge 136 - (0.55455)% = . 0.40156
68 = V0. 40 i R = 70465369
P e 296 - (0.77727)(0.55455)= - 0.45987
I 08 « 0.35760 =
o 6% - (ZG??S% i%ﬁ_’lm 33 L o
P.EO = 006745 X 1- (00?2&&2 = 000§9666
n This test can not be applied to Minorcas on account

of their luok of pigmentation of skin and shanks. .



.
[

Pigmentation refers to the yellow color deposited 1n the
ﬁat of- the yollewankinned fowl varieties. 'when the pullet
start% to lay, she gradually beoomes bleaohad or rather pale
in the visible parts of the body. Thiz is due to the divert-
ing of the yellow pigmant unde:neath the skin to the_newiy
formed yolks within the body of the bird. The pre#n;&gné of
qulow‘pigment is usually an indication of a dormant condition.

Thié save explafnation of this character ha;ds.trﬁe for
the fbllowing two characters; i.e., the golor chapgep of the

The 220 birds are distrlbutod aocording to the oolor
ohanges of the vent as follows : 139 birds had good color, 64
birds had medium color and‘l? birds héd poor color.

The mode éf 1239 wﬁs attained by those birds which showed
good oolor. '

The distribution of the annual production is as follows: -
1 bird in.the 60 egg group; 2 in the 100 egg group; 2 in the |
120_egg group; 9 in the 140 egg group; 12 in the 160 ege
group; 34 in the 180 egg group; 31 in ‘the 200 egg group; 38
in the 220 egg group; 48 in the 240 egg group; 26 in the 260
egg group; 16 in the 280 egg group and 1 bird in the 300 egg
group.

, The highest frequency of 48 was attained by the group
whioh produced 240 eggs. | |



Character 4. ]

~ Continued :

r - 0.358 *9.040
Thorc 1: a aigniﬁmt correlation between the color

ohangca of the vcnt and annual produoﬂm. )

| Simila.r results were obtaimed by Blakeslee, Harris, .
Wa.raor, Kirkpairiek (1917). Hervey (1923), nma. H. Ra
(1924). - |



34

!nblo be ~ - Setting forth ori

génal

data rogarding the

éolor ¢ es of anks and the annual
egg produetion for 880 birds. _
8EC. A . SECTION B : 8ZICTIOR - C -
£ AN, 4 AN, § AN, ¥ AN, F AN, . F .
HEY PRO., HEN PRO. ' HEN PRO, ' HEX PRO, ~ HEY PRO,." HEX. PRO.-
95 132 5 236 252 194 9 2156 = 88 268 .228 190
97 143 2 277 224 168 4 261 8l 216 233 197
‘94 133 13 166 225 178 26 221 - 89 216 215 222
‘98 174 -3 171 217 211 20 840 86 224 209 210 -
117 116 - 1 226 8204 88 17 227 82 229 221 197
229 132 10 225 2056 161 26 246 856 227 219 197
213 284 12 238 206 140 24 232 87 284 216 220
218 130 7 151 185 184 19 22856 = 90 203 210 234
203 124 .6 179. 195 177 16 246 83 224 214 261
175 146 8 270 194 147 21 263 . 79 199 211 240 -
. 167 199 11 127 180 152 16 273 .- 96 172 207 202
169 207 - 31 230 178 171 - B2 238 104 221 199 221
1562 128.. 38 152 173 189 18 252 . 9% 214 198 187
127 195 28 209 168 185 - 14 240 100 58 201 204
129 178 33 196 168 202 - 30 209 99 146 200 237
: : 24 180 - 164 '248 ' 29 234 114 224 . 202 192
41 243 165 116 - 27 280 - 115 231 19¢ 192
Ol 243 148 150 36 213 111 236 196 157
. 46 1956 151'178 82 216 110 232 208 230
44 236 135 811 = 35 220 105 234 190 210 -
48 198 140 199 37 216 109 241 °193 206
40 163 195 177 29 222 113 215 183 200
50 226 oo 47 223° 108 250 199 224
49 253 - 42-260 106 161 191 217
- 54 178 B2 245. 112 273 187 161
56 170 ¢ 43 228 107 204 177 217
53 171 - 46 160 116 215 176 179"
60 96 61 271 122 169 179 185.
59 248 65 217 122 226 1828 201
. 58 240 551686 120 855 171 208
77 229 63198 126 168 181 182
69 204 . 64 222 124 191 170 180
- 84 209 72 238 128 266 169 185 -
91 145 68 128 120 234 . 163 178
102 236 76 260 125 220 160 167
101 200 71 2569 257 274 166 172
103 167 756 267 269 167 ¢ 187 240
98 184 70 233 250218 144 196
121 201 74 268 251 219 146 245
118 210 73 192 249 180 - 1563 173
129 273 Y8 180 256 229 - 156 176
127 171 66 249 226 177 147 169
253 225 67 189 223 212 154 220
' ' - 287 214 180 175
232 243 155 257
149 241
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“®able 5. ~ Continued
SEC. C
Cont.

f AN,
_HEN PRO.

142 205
136 197
143 254
134 201
138256
132 249

Legend.:
~ Ses. A - Yellow Plgmontation.

B ~ Medium. -
C - Pale

| - . * This to-t ean not be applied to Minoreas
on aseount of their lack of pigmentation of skin and
- shanks.
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Table 5 e, - Showing the distribution of the caolor

changes of the ghmk with annual egg
produetion for *220 baraa. '

(220)
k50 = - , 4
oo 13 3 18
2 20 8 26
gL,,, 3/ 20 L .| 49
Tlea 28 2. 2 28
Elog 19 20 2 31
Mol 18 1 2 33
= 3 k4 2 2
q m 2 2 8 :
2, By 1 2
hool- B8 2

8ol

Y | 1
foa _

m Color eﬁimnx T#

*This test cannot be applied to Minoroas on account
of their lack of pimn’enz ion in skin and shanks,

B, Medium -~ (Medium)
3. Poor =~ (Yellow in pigmentation,

Qm&z
‘1. Good - {Pﬂl@ in oalor)
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- £ -

15
Me.~ 189.5 +

220 /3

pVE

Table 5 'b. - Correlating the color chan softhoamm:with
Aa‘_l.e 5_ ' tg:r:u:ualgcg;p:‘gagcuen g:r 220 birds“ -
2RQD. 2 R SR | T ——
: -59 : B- : 1 1 :Z :x& % R |
- 6079 - I ~ .
- 8099 - 22 . 2 -5 <10 50 .
100-119 1 ¢ 17 2 -4 -8 2. 4
120-139 g : 1 % . 13 ..% :ﬂ 3 4@1 ,12 . 2
1592 ¢ T C 12 -2 =24 S A
0 o ’i% : ég | % -1 i% 33 13
x 3 R - = e e
220-2313 1._' $100:c 38 0 a9 e 98 196 4.
240259 .3 .63 20 . 26 3 8 234 60 .
260-279. i 340 13 -13 - _3.. 64 236;,;"525.:,-..;.;
aan:w_ ? 15 65 - T 720 56% it B
‘.*:,.d, e o1 -09. -.é?-.
i fa . -15 " 140 220 S3 FIN
T ST 6.79091

0.70455

x 20 .= 205.318
| 220 T
Mg.=  1.45+ )25 | - 2.0182
2 - 220 e 2 -
6e= | = (0.79091) e 4,109
6o = JT"II% . 9 = 2.0275
62g= %gg - (0.56818)2 = 0.38172
68 = V b. Sgijﬁ o . o . s 0.61784
P = 212 - (0.79091)(0.56818) =« = 0.51426
r - P - 2 a 0.41052
Y T (220275 0.217 4 :
P.E. 8 = 0.6745 x 1~ (0.410 2a 0.037817

r = 0.411 £0.038 .

»

L]

o This test can not be applied to Minorcas on acoount

of their laok of pigmentation of skin and shanks.



~ Continued :

The reader is referred to Character No. § on mge 32
"ter the explaln&tim of pigmenta‘bien. _ , .
' The 220 birds are distributed aseording to thc color
_.,c"ha.ngee ei‘ the shank as fellows z 140 birds had 5eed aalsr;
: 65 ‘nirds had medium celer, and 15 birde haé. gcor oelbr»
B The modo of 140 was attained by mao mm whiah ‘show-
‘jad geoa eolor. | _ -
: | The distribation of the annual produstion 1s as te.llaws:
) "1 bird in the 60 egg group; 2 in .the 100 egg group; 2 in the
120 e&g group; 9 in the 140 egg group;-12 in the 160 cgg group;
33 in the 180 egg group; 31 in the 200 ogg group; 38 in the
220' egg Eroup; 49 in the 240 egg group; 26 in thé 260 ogg
'.‘greup. 16 in tho 280 egg group, a.nd 1 in the 300 egg group.
The highest froqumay of 49 was sttainoﬂ by the mup
ahioh produeed 240 CgEB.
| - 0.411 ¥ 0.038
There 15 a zimiﬁeﬂnt correlation between the eeier
changes of the zhank and ammal m@etmm |
Similar rosnlts were obtalned by mkosln, Harria,

Warner, Kirkpatrlak (1917), Sherwood (1522), Horvey (19?2_3).
and Tewis, H. R. (1924).



SEC. A
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Table 6. - Setting forth original data regarding the

color changes of tho skin and the annual egg
production for 220* birds.

SEGTIGN c

. SECTION B -
£ MN.. £ AN. # AN, £ AW, : AY, ' AW,
§EN PRO, HEIN PRO.. HEN PRO, HEIN PRO. HEN PRO. HEN PRO.
4261 5236 118 210 17 227 81 216 226 177
20 240 9 216 129 273 85 246 82 215 223 212
95 132 2 287 127 1m 24 232 86 234 227 214
97 143 13 166 253 p2s5 19 225 82 229 232 243
94 133 3 171 252 194 . 16 246 85 227 228 190
93 174 1 226 2234 168 21 263 90 203 - 233 197
117-118 10 22856 225 178 15 273 87 284 215 222
229 132 12 238 212 229 22 238 83 224 209 210
213 224 7 181 217 211 18 252 79 199 221 197
218 130 6 179 204 88 ‘14 240 96 172 219 197
202 134 8 270 205 161 .. 30 209 104 221 216 220
175 146 11 127 206 140 39 234 92 214 210 234
167 199 25 221 185 184 ' 27 280 .100 58 211 240
159 207 - 31 230 195 177 36 213 99 146 214 261
162 128 38 1562 194 147 32 215 114 224 " 207 202
‘137 195 .. 28 209: 180 162 35 220 115 231 199 231
129 173 33196 178 171 37 216 105 234 . 198 187
R 34 180 173 189 ' 29 222 110 222 201 204
41 243 168 202 47 223 111 236 200 237
46195 164 248 42 260 108 250 . 202 192
01 243 158 185 58 245 109 241 197 192
44 236 165 116 42 228 113 215 196 157
. 48198 148 150 - 45 160 106 161  £08 230
. 40163 151 178 61 271 107 204 190 210
T %0 226 135 211 . 65217 112 273 = 193 206
49 253 140 199 55 155. 116 215 182 200
54.178 - 63 198 123 169 189 224
56 170 64 222 120 255 = 191 217
62 171 72 2356 122 226 . 187 161
60 96 68 1288 126 168 177 217
59. 248 76 260 124 191 176 179
58 240 71 289 125 220 179 1856
77 289 75 267 . 128 266 182 201
69 204 70 233 . 130 234 . 171 208
84 209 72 192 -~ 257 274. 181 182
91 145 74 268 < 259 167 170 180
108 236 78 180 249 180 .169 125
101 200 66 249 250 218 . 3163 178
103 167 . 67 189 251 219. 160 167
98 184 88 268 256 229 166 172

121 201 A



fable 6. - Continued.

SEC. € °
Cont.

»
HIN PRO.
1567 240
144 196
146 245
163 173
1566 176
147 169
149 241
160 175
154 220
166 287
126 197
142 205
143 204
132 249
134 201
138 285

Tegend:
Sec, A - Yellow pigmentation,

B - MHediunm,
0 - PBl..

* This test can not be applied to Minoreas on
aooount of their lnck of pigmentation of skin and ahanka.



Annual Egg Production

Table © &, « Showing the distribution of the color -

. changes of the gm with annual egg

Total
(220)
ool 12 3 = 18
260 20 2 > =
lgo -7 12 e 47
200} 19 20 & 2
180l 18 15 2. 23
160l 3 2 2 13
140 & — & -
120 a 4 4
100{- 2 A
804~
1 eo A ~ =
e e | g '
| | a7 . 7
) E— ) | - &5)
, Color of skin

*This test oannot be applied to Minoroas on scoount

“%’M; Good -

of their lack of pigmentation in skin and sghanks,

Pals in ocolor)
2, Medium - (Medium)
3¢ Poor = (Yellow ngmonﬁat:en)\
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ﬂable 6 be - Correlating the solor changes of the sxin with
" the annual ogg productian for 220 birds".:

OIOR OF SKIK D
; .uﬂ;ﬂsu_ﬂﬁ.
‘% -—-—--r

ga. - 4,“‘jm
, 12
5} e L
o 27 w2
B 1 e
256 . 44

e ‘m%'né - B

.
%‘f I 44

1

Ced -1 136 0 2207 o DE
L i | 67953
o amdl | o
. 0454091 o ) R
L£a%c 17 o+ 1367 & 153 1220 = 0.69545
"jfne.z 1895 + 104 x 20 = 205.318
Mg.= 1. A5l = 1.9909
6% dogs - (o.19091)% - - 4.l200
6 = VETTIHD e 2.0298
g 15 -(0.54091)° = 0.0287
o = VO BT - 0.63472

Por 4R - (0.79091)(0.54091)=  0.44492

o e 0E (2.0298)(0.6;472)
P.E. .= 0.6745 x 2 e 0.040060

T s 0.345 t 008

", This test can mot be aprlied to Minorcas on acoount
of their lack of pigmentation of skin and shanks.




Tho rua&or is referred to chnrnotor No. 4 on pase 32
for the czplginatian of pigusntatiea.

, ‘The 220 birds are distributed according to the color
dhangcs of the £kin as follows : 136 birds had good eolor;
67 birds had medium sclor and 17 birds had poor color.

__The mode of 136 was attained by thoae birds whioh
lhowod good eolor.
The distrlbutlcn of tho annual . pro&uotian is as follows:
1 bird in the 60 egg group; 2 in the 100 egg group; 2 in the
'.”;‘120 ogg group; 9 in the 140 egg group; 12 m the 160 g8
 group; 33 in the 180 egg group; 31 in the 200 egg group; 39
' 1n the 220 88§ ETouPp; 47 in the 240 osg group; 27 1n the

_260 cgg grcup. 16 in the 280 egg graup and 1 in tho 300 (Y71

mupo

_ Tho hlghoat frequency of 4? vas attaincd by the group
‘whioh produced 240 eggs.

T e 0.545 10,040 |
. There 18 & significant corrulatian,bttwbcntfhe oolor
_vohanges of thc‘siin and annval egg production.
No work has been done by other investigators on this

charaoter.
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Table 7. - Setting forth original
body condition and the
for 228 birds.

data regarding the
annual egg production

SECTICN B

197

SECTION A
v AR.. § . M. F. M. ¥ K. T K. ¥ &.
HZN PRO0., H PRO. .HEN PRO, HER PRO., HIN TRO. HER PRO,
& 236 70 23223 249 180 143 254 2 277 189 224
9 215 74 268 ~ 266 229 138 255 3 171 187 16l
4 261 73 192 240 200 132 249 1 226 177 217
10 226 78 180 -~ 247 176 181 182 26 221 180 152
12 238 66 249 236 229 20 240 178 171
.7 161 67 189 286 177 16 246 171 208
-6 179 88-268 227 214 2l 263 170 180
8 270 81 216 228 190 22 238 167 199
11 127 89 215 . 232 843 40 163 158 185
17 227 g6 234 233 197 42 260 160 167
19 226 82 229 2156 2228 46 1956 166 172
24 238 86 287 209 210 48 198 144 196
25 246 90 203 214 261 53 171 146 245
15 2738 87 224 216 220 61 271 - 1863 173
- 18.2562 83 224 211 240 68 240 166 176
31 .230 79 199 207 202 69 204 149 241
27 280 97 143 199 231 84 2.9 154 220
28 209. 102 236 198 187 91 146 150 175
33 196 93 174 200 237 96 172 156 2867
38 152 100 58 201 204 92 214 134 201
36 813 103 167 202 192 101 200 137 196
32 216 98 184 196 157 104 221 o
36 220 114 224 197 192 99 146
37 216 115 231 2067161 111 236
29 222 110 232 206 140 112 273
‘41 243 105 234 208 230 123 169
51 243 109 241 ., 281 197 118 210
47 223 113 215 193 206 120 2565
44 226 108 2560 1956 177 129 273
50 226 106 161 191 217 126 168
52 245 107 204 176 179 130 234
49 203 117 115 179 185 125 220
42 228 116 215 182 201 262 194
64 178 121 201 173 189 241 183
66 170 ' 122 286 174 143 223 212
6b 217 124 191 109 125 224 168
63 198 127 171 163 178 225 178
09 248 128 266 164 248 217 211
72 235 257 274 157 240 219 197
68 128 258 2739 165 116 204 88
76 260 259 167 151 178 190 210
77 229 253 225 147 16° 185 184
71 269 250 218 142 2056 - 183 200
75 267 251 219 136 194 147



Table 7. - Continued
SEC. C SEC. D
{4  An. An
HEZN PRO, HEN PRO.
14 240 13 166
34 180 30 209
55 156 39 234
95 132 45 160
94 133. . 64 222
238 46 60 96
242 44
245 131
239 176
229 132
215G 224
218 130
203 134
175 146
168 202
159 207
148 1560
1562 128
135 211
139 173
140 199 .
. Legend :
Sec. A
B
.G
D

45

Soft and oily
Medivm and oily
. Pry and hard

Medivm and dry;
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'rable 7 u. - mm the éistribatim of the bm
. ‘condition with amual egg production
far 228 binds,

o

™
B lo

f, * lesol 38

w'%ﬁgmaﬁa

o
‘wmmﬁambﬂw

1404

12

8
'mumﬁ"éﬁﬁ

b
gl

10

bbEEEREEEEF}) EE

i
Jro

I
|60

' rotad

2 (B‘f! 3

Condition of the bedy

2, Good medium and oily)
3¢ Mol um dry and medium

Iegend: :
' 1. Excellent - ruﬂ and oily)
4, Poor = (dry and hard)
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Tadble 1] be - Gorralﬂtmg the emditian of the body wlth the
‘annual 6EE pro&uctim for 228 Mrds B

K N
bhs

"55»» Vi

} _,rfdz= 84 + 6" + . 136 = 226 ¢+ 228 = 0.9912}

CMee- 145+ BRSO . o« 18360
' 62ee ;é% - (0.70614)2 . . 4.5892
60: 4. 9 ' o . 2.1422
6%g- 226 - (0.38596)2 ‘= - 0.84226
6g « V0. a2z : = 091775
p. = - (0.70614)(0.38596)= 0.67044
%%g. 'I 1(0.38596)=  0.67044
ForoR = —0.67044_____ . 0.34102
B8 0§ - (2.1422)(0.91775)  °_
P.E. = 0.6745x 1- (0. 4102)° .« 0.039482

r =0.341 * 0.039



Discussion of the
Character ‘7.

. = Continued:

The abdominal regi.on on a laying bird 1s enlarged and
"»cxpandcd by the widening out of the kul bancs alao ‘there
},is a softening or the tissues le that the skin and the bedy
- fat feol soft and oily in the cxaellent layer, as acntmageg
, with tho hard and dry sondition in the poor layer. ,
R The 228 birds are distributed aooording to. the body con-
: dition as. followm : 136 birds in exocellent otmdition; 65 birds
in good oondition. 6 birds in mdium oundition. and 21 birds.
in poor oondition. | _ o o
The mode of 156 Was attainod by thou birdﬂ whioch showed
emellent condition. . _ N
- The distribution of the annuval prodnotion is as follows:
3‘ birds 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 tho 160 egg
'v 'group, 35 in tho 180 egg group; 32.in tho 200 ogg group; 40

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

260 agg"g‘roup i 14 in the 280 egg group, and 1 bird in the 300
| eg group. - | S
' The highoat frequency of 51 was attained by the group
",','which produced 240 eggs.

| r = 0.341 £ 0.039
. There is a significant correlation between the body con-
.“‘ditio‘n and annual egg production.
. No work has been done by other invcstigators on this

sharacter.
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‘Table 8. - Setting forth original data regarding the
- econdition of the head parts and the annual’
egg produetion for 228 birds.

SECTION A _ SEC, B SEC, C SECTION D

AR, # A, # AN, £ Av. # AN. £ AN,
PRO. HEM PRO. HEN PRO. MHEN PRO. HEK PRC., HEN PROC.

#
HEN

5 236 224 168 3171 54 178 58 240 196 157
.9 oo

2

4

2

215 225 178 1 286 : 72 235 193 206

277 286 177 29 222 73 192 183 200

< 261 209 210 32 2156 | 74 268 1956 177
12 238 221 197 39 234 . 75 267 187 161
6 179 217 211 77 229 SEC. D. 78 180 177 217

8 270 216 220 70 233 IT II& 89 215 <176 179
11 187 210 234 219 197 10 225 90 203 179 185

20 240 214 261 7 151 87 224 182 201

21 263 207 202 26 221 84 209 ~ 173 189

- 38 152 199 231 17 227 79 199 171 208

. 28 209 201 204 25 246 - 97 143 181 182

. 27.280 200 237 24 232 104 221 170 180

- 33 196 197 192 © 19 225 94 122 166 172

35 220 206 140 16 246 100 58 148 150

36 212 208 230 ] " 15 272 103 167 144 196

37 216 180 152 22 238 99 146 15653 173

48 198 178 171 : 18 252 98 184 147 169

49 253 169 125 - 14 240 115 231 149 241

56 170 164 248 : 31 230 111 236 150 176

68 128 163 178 * - 30 20§ 113 215 165 257

76 260 158 185 41 243 108 2850 136 197

71 259 160 167 51 243 106 161 137 195

66 249 157 240 A 47 223 112 273 140 199

67 189 165 116 42 260 116 215 138 255

88 268 154 220 52 245 122 226 135 211
81 216 142 206 - 40 163 129 273
86 234 143 254 50 226 120 2556
82 229 43 228 124 191
85 227 : 45 160 128 266
91 145 - 83 171 130 234
83 224 61 271 250 218
.7 114 224 65 217 253 226
105 234 63 198 236 229
109 241 64 222 247 176
110 232 | 59 248 241 183
117 115 o . 839 176
267 274 ‘ 223 212
268 239 227 214
2569 167 , _ 232 243
261 219 - - o 228 190
262 194 S 233 197
249 180 : 215 222
256 229 211 240

2 1
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Pable 8. - Continued ‘

SEC. é SEC.F. ~ SEC.G

HEN PRO. HEN PRO. HEN PRO.

161 178 55 1556 34 180
60 96 44 234
96 178 46 195
95 132 69 204

101 200 93 174
102 236 - 121 201
92 214 123 169
101 204 118 210
126 168 1287 171
204 88 125 220
238 256

242 44

213 224

218 130

208 134

205 161

190 210

185 184

194 147

189 224

191 217

176 146

167 199

168 202

159 207

146 245

152 128

166 176
139 173 -

132 249

134 201

245 131

229 132

Iegend:
Seoc. Large and plump eomb and wattles
Large and medium comd " "
Medivm and plump somb " "
Kedium and gegitmidombo Rt n
Medium and shrivelled comd & "
Small and medium eomb "
Small and shrivelled comd " "

REEgQ >
t1
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Table 8 a, - Showing the distribution of the condition
of the head parts with annual egg produo-
t.'mn for 228 birds.

oduction -

o Tors
esop 8 8 16
260}- 16 _ 3 1 27
sacf 28 | 5 2 | 1] 4| 49
280 1 _ 16 3] 8 | 4
oot—2 41 -1 e z2
%m_ o1 1 1 3 . A5 3 2! ol 55
A eof—t 51! 2l 2| 32
gu 31 1 2 5 1 20
<heo—2- | 2
LOf B SR — -8 &
80 i — — — -
80 ' 1 | 1 2
Irotal Tv 1 i T w
228) 7 g o 2 : ' I
o %”mnfgi temaprta ‘7%

: l‘.’ Large and plump comd ) nony & Wattles

8.. Large and medium " ‘ ; n the order of
3, Medium and plump ® ) their importance,-
4, Xedium and medium " first indicating ideal
S, Medium and shriveled comd) type and last indicating
6, Small and medium " pocrest,
7. Small and shriveled ™
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Table 8 b. - comhtmg the condition of the head parts ntn‘
- the annual 0gg pmdnotion for 228 birds

.v‘ﬁsizzx..:.n_ ng.

16
36
=52
| g a2 - 523+90+ 4+102 o + 8+292 = mu ¥ 228a 4.4912
 Me. = 189.5 + ;ﬁg. x 20 | = 204.15
lg, 2.45 - %]& _ - L m »,."1.9588 |
6% = u: - (0.73246)° = 43451
e - VI 31;; | = 2.0845
,‘28 = "g%é - (-0.49125)2 | o -  " 4.2499
 ds = VEIHRY | = 2.0615
' = | %%g, - (0.73246)( 0.49123) e 1.1799
. %6 TE oM eehaddI® = 0.274%
¢ °é (2.0845)(2.0615) "

P.E.e = 0.6745 %@mﬁ . 0.041303
r = 0.275 t0.041 | -
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mggmam_at.ih: mummmw - Continued :
Chamcter 8. znmmm_n:.mmm i

. The comb and aattles of good producers are usually large

_‘and plump, although those of the poorx produaors are small and

Q_shrivolled. , o

o The 228 birds are distrituted according to the condition
of the head parts as follows : 73 birds were olassifie¢ in
-gz-oﬁp 1; 8 birds in group 2; 1 bird in group 3; 102 birds in
sroup 4 1 bird in group 5; 10 birds in group G,and 33 ‘birds
in 5roup 7. '

The mode of 102 was attained by those birds in grouy 4;
i.,e., the group ‘with the mzdium eondition of the head parts.
| The distributlon of the annual produotion in eggs is as
follows' 2 birds in the 60 egg group; 2 in. tho 100 egg group;
2 in the 120 egE group; 10 in the 140 egg group, 12 1n 'bhe
160 egg group; 35 in the 180 egg group; 32 in the 200 egg
group; 40 in the 220 egg group; 49 in the 240 ege grquy; 27
in the 260 egg gréup; 16 'in the 280 egs group, and 1 bird in
’thevioo oggAgrour. X

" The ‘highest treqncnoy of 49 was attained by thc group
.whioh produoed 240 eges .
= 0.275 £ 0.041

The condition of the head parts correlates with annual
egg production to a falr extent.

Ko work has baun done by other 1nvostigntors on the
condition of the head parts .
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Table 9. ~ Setting forth original dete regarding the
molt condition and the annual egg production
for 228 birds.

SEC. A.

-~ SuCTION B SEC, C SEC. D SEC.
AN, g A};o A, # Als . # . “ t e
gmn PRO. §Eﬁ PRO. izn PRO. HEN PRO. HEN PRO. EII PRO.
-3 1mn 33 196 144 196 58 240 13 166 5 236
%4 180 40 163 153 173 64 222 1 226 9 215
98 184 50 226 1866 176 956 267 7 151 2 2”7
252 194 45 160 151 178 67 189 6 179 4 261
239 176 49 253 147 169 92 214 11 127 10 225
229 132 55°166 149 241 93 174 20 240 12 238
213 224 59 248 154 220 121 201 17 227 8 270
218 130 60 96 155 257 257 274 19 2256 26 221
203 134 69 204 137 195 169 125 38 1628 24 232
167 199 81 216 139 173 150 176 28 209 16 246
168 202 86 234 134 201 87 224 41 243 21 263
159 207 : 82 229 215 222 51 243 15 273
148 160 95 132 46 195 22 238
135 211 97 143 47 223 18 252
: 102 236 44 236 31 230
94 133 42 260 30 209
101 200 652 245 39 234
103 167 48 198 27 280
111 236 43 228 36 213
258 239 62 198 - 32 216
259 167 84 209 35 220
250 218 226 177 37 216
263 225 232 243 29 222
249 180 201 204 54 178
228 46 - 152 188 56 170
241 183 53 171
242 44 61 271
245 131 656 217
223 212 2 235
209 210 68 128
221 197 76 260
217 211 77 229
216 280 71 259
204 88 70 233
205 161 73 192
187 161 74 268
177 217 88 268
- 175 146 85 227
180 152 90 203
176 179 79 199
179 189 100 58
182 201 99 146
178 171 114 224
173 189 115 231
171 208 109 241
113 215
106 161



Table 9..4 Continued

3EC. &

Cont. SEC. F
¥ AR, ¥ All, |
HEY PRO. .HEY DPRO.
112 273 25 2446
107 204 14 240
117 116 78 180
116 2156 66 249
123 169 89 2156
122 226 o1 145
118 210 83 2z4
129 213 96 175
120 255 104 221
126 168 105 234
127 171 110 222
124 191 108 280
128 266 247 1756
130 234 236 229
125 220 233 197
251 219 210 234
2566 229 211 240
240 200 207 202
224 168 200 222
2256 178 202 192 .

- 2287 214 206 140
219 197 208 2%0
214 261 195 177
198 187 170 180
199 231 164 248
196 167 166 172
197 192 142 2056
190 210 142 254
193 206 oo
183 200
185 184
194 147 - . a
189 224 legend:
191 217
181 182 Sec.
158 1856 o
163 178
160 167
157 240
165 116
146 245
136 197
132 249
138 2856
140 199
2288 190

HiEggQw >

55

Complete }olt
Neck, back and wing }olt
Neck and wing olt
Neclk end back ¥olt
Heck Yolt

To Molt.



Annual Egg Production

.56

Tablo 9 a, - Showing the distribution of the molt

condition with annual egg production

~for 228 birds,

_ (228)
A —f 1
los 13 1| 2 16
feoo—2 t o 1 5 12 te | L o2
’ 8 22 8 2 o __ 1 48
280 3| 18 3 3" BiY _;.“ 3 | &
looo—¢ 1 15 | s |1 |6 4 | 53
,FB . &0 . § . 15 N "
o2 | o P Y N =
ol 2 | 2 ] 1 |5 3 | 10
120 2 -
- a :
| | a1 - 5
Total | | 111 |
)
. o . . Molt% condition . .
M* No molt & - Neok and wings
g: ggi ﬁn?tuak S-N:ok 21\& -back and

6 - Complete molt
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Table 9 b. - corrtlsting tho Bolt condition with the annnal

| cgg produotion for 228 hardl.

* B8 64 50 &4 29

H
H
:
H
H
H

e

220-239 1 9
240259 4
- 260-279 '

& " 59 5% @

4. -3 2 1
ra - =42-112 -12--166 95

228 =

2 ._ ‘
022 i rs 5y iga'z'&-’-aﬁ -,»;;g
| +56 . 28451 5.

ra?o 1264204 +12 4. 934112 =567 § 228 = ”.48"68, |

".Ko.z'lﬁ95+ u& x 20

g, = .45 - ,é%&

Ce zo;.a'; A
- -3754

6% < L - ,(6'.68860)? . eusess

6.~' - "‘“ .'.; 3‘33 oo

2

“C"S ﬁ'-(‘
P

0.074562)2 .. 2.4832
= - 1.5758

..-.,0;68860 0.074562) = 0.
- gi, (0.68860)(-0.074562) =  0.98555

&

r o 0.9855% :
.. %886 (2.3361) (L.5738)

‘= 0.29270

?,-,E.'s T 2046745 % ) 595233191’ 0.046850_
.  rae0i93itonar
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- Misoussion of the xmnm.wnnmm- - Continued:
) Gharacter 9. Ihe molt gondiiion.
_ : Kolting is a physiological change of the droppins of the
;» lold plnmgc and the grewth of a new coat to rcpl&cc 1t.7 Con=-
_'_‘ditions bcing norml, molting takes place any time: of the
year tho hen stops laying, and also ut different 1engtha of
f ”:time to aom;wlrbc the mol‘b.; Good layers are - umlly ‘1ate
?4molters. The molt is first mniies’ced on- the- neok°'later on
it uppears on the back and wingu, and finally ending in a
"’oomxwlete molt. The most common period for the molt to “take
plaoc 1s during the mon’ch of August, at which time this work
u.s done. X
The 228 birds are distrituted aooording %o the condition
of the molt as follows : 28 birds were Gl&Bb.LliQﬂ. '1n"5ron‘2:v1 .
9} blrds in group 2; 25 birde in group 3; 12 birua din group
4, 56 birds in group 5, and 14 in group 6.
The mode of 93 was attained by group 2 wi_xioh showed a
neok molt. | | |
o The distribution of the annual production is as follows;
f3 birds 1n the 60 egg group; 2 in the 100 egg group; 2 in the
120 cgg group. 10 in tho 140 egg group; 12 in ‘kho 160 ‘88E
?sroup, 34 in the 180 egg group; 33 in the 200 egg zroup; 41
in tho 220 egg group; 48 in the 240 egg group; 26 in the 260
egg group, 16 in the 280 egg group, and 1 in the: 500. egg
groupe
i‘he highest frequenoy of 48 was attained by the group
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| Charaéter 9. Ine molisondition. - Continued 1

, \lhioh prodnocd 240 eggs .

| | - re 0.295 io.ou FIET
o Tho mltlng raotor oomh’«a to & Mr degr« rith the
a.mmal ogg produetion. ‘. | R
mlihr results were obhinca w Shomod (1922), and
'tIIerny (1925). 1 '



60

Table 10, - Setting forth original dats regarding the con-

dition of the shank and the annual eg8g pro-
duation for 228 birds.

SEC. A SECTION B SEC, C
AR i I # AN, # A,  #  AWN. # AN, & AN,
HIN PRO. HEN PRO. HEY PRO. HEN PRO. HEN PRO. HEN PRO,
9 215 5 236 73 192 224 168 156 176 1 226
24 232 2 277 74 268 223 212 147 169 7 151
14 240 4 261 88 268 227 214 149 241 8 270
15 273 13 166 81 216 232 243 154 220 16 245
37 216 3 171 89 216 233 197 155 257 38 152
51 243 10 285 82 2289 215 222 142 206 33 196
46 195 12 238 85 227 209 210 1% 197 34 180
47 223 6 179 90 203 218 130 143 254 56 170
44 226 1) 127 87 224 221 197 134 201 61 271
40 163 26 221 84 209 217 211 55 155
50 226 20 240 79 199 219 197 65 198
43 228 17 227 96 172 216 220 60 96
75 267 25 246 102 236 210 234 59 248
70 233 19 225 100 58 214 261 66 249
78 180 21 263 98 184 211 240 S 204
67 189 22 238 114 224 207 202 86 234
116 215 18 252 115 231 199 231 91 145
249 180 30 209 111 236 198 187 85 224
225 178 31 230 110 222 201 204 95 132
213 224 29 224 105 234 200 237 97 143
202 192 28 209 109 241 197 192 104 221
, 27 280 113 2156 196 157 94 133
36 213 108 250 204 88 101 200
32 216 106 161 203 124 92 214
36 220 112 273 205 161 93 174
29 222 107 204 206 140 103 167
41 243 117 116° 208 230 99 146
42 260 123 169 190 210 121 201
52 245 128 226 195 177 118 210
48 198 257 274 189 224 129 273
49 253 259 167 191 217 120 255
45 160 253 225 177 217 126 168
54 178 250 218 173 189 127 171
53 171 251 219 169 125 124 191
65 217 252 194 167 199 128 266
64°222 249 180 162 178 .130 234
58 240 256 229 160 167 125 220
72 235 240 200 166 172 %6 229
68 128 247 1756 159 207 228 46 -
76 260 245 131 157 240 241 183
77 229 239 176 165 116 242 44
71 2569 226 177 148 150 229 132
144 196
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Pable 10. - Continued

SEC.

c

Cont.
3 _‘K‘T‘ .

o
HUii PRO,
P TS

228
193
185
- 183
194
187
175
1E0
176
179
182
178
171
181
170
168
164
108
146
162
152
151
150
12
1%
159
140
138
22

190
208
164
200
147
16l
146
152
179
185
201
171
208
182
180
202
248
185
245
128
173
178
175
1385
173
A
199
255
249

Isgoend

-
*

Sec. A - Very shrunken Shank
B =~ Shrunken Shank
C - Smooth Shank



Annual Egg Production |
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Table 10 a, -~ Showing the distridbution of the eon~

dition of the shanks with annual egg
product ion for 228 birds.

Total

(228) _

boo 2 1
lzsol 2 9 4 15
260 2 17 8 27
240. VA 35 _6 48
lezo}- 3 25 il 39
20 5 15 13 33
180 2 2l A3 36
160 - 9 A2
14 .5 4 29
:Laz] , 2 2
10 1 2 2
Pl

Total

71

1828) : | 21
| 1

Le d: - :

1., Good -

» 2. Mﬁﬂim -
. 3, Poor

(2 . 3
.Condition of the shanks

very shrunken shanks)
shrunken shanks)
smooth shanks)
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Table 10 b. - Correlating the ocondition of the shank with
e annual egg production for 228 birds. L

*s oo 8o o0 o0 ho oo 85 oo ¢0 040 oo e

- 202.8;

e | e la2307
% - e - (0.66667)2 =  4.5644
bo = VEZGT = 21365
6% = B - (0.219300% = 0.35542

- 6g = VEIHZ ' - = 0.59617

. E%:-(p,.ssssv)(,q.z:mb)...r 0,26901

= b = 0,20001 - 0.2li20
- dedg (2. 1565)(0.59617) ~

R.E. _ i'o 6745 x J___%gm? | - '.d42§8§

o 2 9..311 170,043



.« Continued :

| Good layers will usually have thin and shrivalled _
~ shanks, s.lthough poor layers wL1] have thick and yl\my |
'v--:"mka‘ . . L » |

 The’ 228 birds are distributed aecording to the condition
‘of tho aha.nk as follows : 21 birda ‘showed ‘good condition; 136 .

) birds ahowed medium condition, and 71 birds showed poor con-

’.ﬂition. s ' o |
'l'he mode ot 1}6 ma at’cained. by thoso birds which showed
-medium sondition. ', S I
The distri.'wtion of the annual production is as follows:
| 5 birds in the 60 egg ‘group; 2 in the 100 ogg group, 2 in the
120 egg group; 10 in the 140 egg gron;p, 12 1n the 160 egg
group; 36 1n the 180 ogg group; 33 in the 200 egg group; 39
in the 220 egg group; 48 in the 240 egs group. 27 in the 260
egg group, 15 in the 280 egg group; and 1 in the 300 eEg.
- group. | | | | S
a ‘The highut'fm@enoy_q: 48 m;s attained by the group
'_whioh produced 240 eggs. S |

| | r,ozuto.ms -

| The aondition of the shank oorrehtea with anml 088
) 'ipmduotion %o a fa.ir degree. - '. ' o -
L Fo work hae been done by other investimtors on the
| cand:l’cion of the shank 1n relation to ege production.
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Table 11. - Setting forth original data regarding the
. flatness of the top of the skull and the

annual egg produstion for 228 birds.

SECTION A : SECTION B . SEC. C
7 . r AN, F . 7 M. ¥ M. F A,
HEN PRO. HEN PRO. HEN PRO. HEM PRO, HEN PRO. HEN PRO.
9 215 252 194 132 249 91 145 183 200 6 179
2 277 8b6 229 ' 139 173 79 199 195 177 16 246
12 166 240 200 137 195 96 172 189 224 15 273
3 171 B4l 183 155 257 94 133 - 191 217 22 238
10 285 242 44 150 175. 101 200 177 217 18 252
12 238 245 131 154 220 92 174 176 146 31 230
8 270 239 176 5 226 100 58 176 179 39 234
17 227 223 212 . . 4 261 103 167 179 185 27 280
26 22) 227 214 . 1 226 99 146 182 201 34 180
21 263 ‘209 210 7 151 98 184 178 171 36 213
38 152 221 197  11.127 114 224 173 189 37 216
42 260 B19 197 20 240 112 273 171 208 @ 2% 222
52 245 216 220 = 19 285 107 204 170 180 51 243
48 198 210 234 24 238 117 1156 164 248 44 236
-40 163 214 261 85 246 116 215 165 116 61 271
.49 2563 211 240 30,209 121 201 148 150 65 217
. 45 160 207 202 28 209 - 120 255 152 128 63 198
B9 248 199 231 33 196 127 171 153 173 81 216
71 259 198 187 32 215 188 266 156 176 95 132
77 229 202 192 35 280 120 234 © 143 264 97 143
73 192 206 140 46 195 125 220 147 169 . 102 236
66 249 185 184 47 223 249 180 : 104 221
67 189 187 161 = 50 286 247 178 106 161
- 69 204 180 152 43 228 236 229 122 226
88 268 167 199 54 178 226 177 118 210
85 287 168 202 56 170 224 168 129 273
87 224 169 125 53 171 229 132 .. - 126 168
83 224 158 185 ' 64 222 232 243 124 191
92 214 163 178 58 240 228 190 128 266
115 231 160 167 72 235 233 197 225 178
110 232 166 172 68 128 215 222 213 224
105 234 157 240 76 260 218 130 193 206
- 109 241 144 196 75 267 217 211 194 147
113 215 142 205 70 233 200 237 181 182
© 108 250 138 255 74 268 201 204 159 207
123 169 - - 78 180 196 157 151 178
252 274 -89 215 197 192 136 197
258 239 86 234 203 134 135 211
£59 167 82 229 204 88 134 201
253 225 90 203 205 161 140 199
250 218 84 209 208 230 -
- ‘ 190 210 .



66

Table 1 1. - Continued
guC. D
HEN ?Ré.

14 240
41 243
56 156
60 96
111 236
£38 46
149 241

I;agond:
Sec. A - Excellent
B - Good
C - Medium
}) -

Poor
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Teble 11a, - Showing the distribution of the flatness
- .. of the top of the skull with annual esg
‘production ror 228 birds,

1 il
6 6 4 |
" |za 20 9 3 3125
19 22 ) 1 |51
Sl 1 18 9 40
El200k B 13 6 52
3180k 0 19 5 36
<]
160k 3 ) & 1 |32
gmg 2 7 1 10
120 2 2
100 - 1 2
28) A 1) 18y 52

. Degree of flatness of skull

apondi . | |
1. Excellent

Se Medium
4., Poor,
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~Table 11 be - Corralnt&ns the flatness of the top ‘of the skull
: with the amnual egg proanotion for 228 birds.

FIATNESS OF SKULL

54-%31

2 =5

& 26 2

Samlo T

*e
59 90 20 98 22 B ee

N<
OO R

se 90 o¢ sefseies oo

*s oo s o9 sele

>0

fiﬂuuhﬁi\o§éohafopa' -

Mg. = 2.45 +§§%% | | | -

;%%i - (0.72368)% -

4 - (1.1009)2 -
"‘. U d 523” » o -

T B - (072368)(1.2009) =

= ottt -
| D7117(0.7510%)
0.6745 x L= §2~g§l§§é22-

re 0.092° % 0.044

P.E. =

Lde d&
4 -e

= 1.8377
« 203.97

345509
4340
2.0771
0.62577
0.79106
0.15060

0.091656

0.044303
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 Ideal Heads -Poor Heads

n;ure m Koy to I{ud roints .

1, ~ He ﬁ Emeuns and Unl.un{ by Head Points"”
. Tigure 6; page 24, published by the Pou try. Tritune,
Mount Morris, Illinois. o -
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Dieeussion of ihe Iundividual Chexagter - Contlnued 3

Gharaeter 11. W&LMM |
'~ Nr. H. s. Steup, formerly Assistant Professor of Poultry
Hus’nandry. Kansas Smte, Agricultural College, claims thn.t on
good prodnocrs uith fiat h«.d: the eye setis .vell up tonrd
the base of the comb. At this point the reader is rofomd to
the Figure on page 69, Ko.l. It}will be obeerved that ths:
line A4 is very short on the 1deal head. Although on piéér
producers, the top of the skull slopes or rotm&s domu:d
s;c?.ewigse to an _eye sgt low. in the heed; giving the Jino M
on *t‘hc";‘iooz? head much nore- length. |
.. The 228 birds are distri’cuted aooording to the i’latnou
of the tOp o:r the slcnll as follows s 11 birds shom an ideal
type 104 birds chowed a good typs; 40 'birds showed a mcdhm
type and 7 birda showed a poor type. ;" o '
o '.the mode of 104 wae attained by those birds which showed
a good type of the chamctor.

~ The distri'tmtion of the annual yroduotion isg as follo.vs:
2. birds in the 60 egg group; 2 1n the 100 egg group; 2 in ﬁu‘
120 egg .group, 10 in the 140 egg‘group, 12 in the 160 egg group;
| 35 1n the 180 ésg group; 32 in the 200 egg egroup; 40 in the
,.220 egz group; 51 in the 240 egg group; 25 in the 260 esg
5roup. 16 in the 280 egg group and 1 in the 300 egg group.

The highcst freq:uency of 51 was attained by the group

whioh produced 240 eggs



Character 1ll. ¢ top of the skull-Continued:

T 0.092 $0.044

o Thoro is no corrc]ation between the ﬁatncw of the top
of the skull and ammal ege produetion.

The Btenp'a Systen is a very recent one. There ie xw
publishcd data regardinrg the correlation of any of its poinw
with annual egg production.
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Table 12. - Setting forth original data regarding the
width of the skull and the annual egg pro-
duction for 228 birds.

SEC. 4 SECTION B SECTIOR C
#oaw,  F AL, 4 AN, F AN, F AN, f AT,
HEN PRO. HENW PRO. HEN PRO. EEN PRO. " H@M PRO. HTE PRO.

12 238 5 236 115 231 198 187 9 215 193 206
17 227 4 261 . 111 236 201 204 2277 177 217
38 152 8 270 110 232 200 237 13 166 140 199
42 260 26 221 105 234 196 157 3 171
48 198 20 240 113 215 204 88 1 226
81 271 15 2873 108 250 203 134 12 225
6

65 217 18 252 112 273 190 210 151
b5 1586 14 240 117 116 185 184 179
64 222 31 230 116 215 183 200 11 127
59 248 S0 209 123 169 16 177 - 25 246
58 240 33 196 121 201 194 147 24 232
72 235 24 180 122 226 189 224 19 225
68 128 36 213 129 273 191 217 16 246
76 260 2 215 120 2556 175 146 21 263
66 249 37 216 126 168 180 1562 22 238
91 145 47 233 124 191 176 179 39 234
83 224 44 236 128 266 179 1856 28 209
79 199 40 163 130 234 182 201 27 280
96 172 50 226 125 220 178 171 36 220
94 133 49 253 2589 167 173 189 29 222
101 200 43 228 283 2256 171 208 4] 2432
103 167 45 160 261 219 181 182 51 243
109 241 54 178 249 180 170 180 46 195
258 239 56 170 256 229 167 199 52 245
229 176 63 198 240 200 164 248 63 171
225 178 77 229 247 176 1568 1856 60 96
216 280 - T1 259 236 229 163 178 70 238
210 2234 76 267 241 183 160 167 89 2156
211 240 74 268 242 44 1569 207 82 229
207 202 73 192 245 131 165 116 97 143
199 221 78 180 226 177 148 150 102 236
197 192 67 189 224 168 144 196 93 174
206 140 69 204 223 212 146 245 106 161
208 230 88 268 227 214 152 128 107 204
187 161 81 216 229 132 149 241 118 210 Legend:
169 125 86 234 232 2453 154 220 127 171 = sec. A-Cood.
168 202 86 287 228 190 150 175 257 274 B. Medium..
166 172 . 90 203 233 197 1565 257 250 218 C_>Poar 1
1567 240 87 224 215 222 142 205 252 194 _ ' o
163 173 84 209 213 224 136 197 238 46
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 '
1356 211 98 184
1238 255 114 224
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'J;'abla 12 a, = Shmring the distribution of the skull
: - -width with annual egg praduotmn for

Annual Egg Production

228 birds.
Total
_ X i)
3 10 3 16
2 w | 5 26
10 28| . A 49 |
5 26 9 40
4 2 | 5 32
n | 26 [ 8 35
1.60- 4 6 2 12 |
140 I 6. > 10 |
120 2 _ 2
100 2 1 2
80 . '
2 1 1 3
% s L 4
| (g . (ﬁ}ﬂ - (3%‘

Degrees of skull width

mm: o

2.1 Medfum
5 Poor
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Ia'blc 12 b - comlatin the skull width with the &nnml
egg production for 228 buirds.

RN | H o
S RO 2 5 50 .5
s 2 2 -4 -3 232 .
1l 6 3 10 -3 =30 90 6
L2 36 3 4 l2-2 -24 48 4
H § $ 1,} L o 3
- TS "0 % 0 4
11 : 28 : 20 _ v LR
5 s 14 2 : “6
279 -3 110+ 3
20 Y £ ] -2%
BE. SRS | o . _f.
4 47  + 47 =0.,0 2284 .
282 < 4T 4T 47 - 94328 . 041288
i kl-. - 18905 - 20 . | = 203.,2
Snael %3&" 203.27
gg. - 1,45\ = 1.45 

6%e  » - (0.68860)2 . 4.5828

be = \/T‘% | ‘ = 2.1407
o’ = - - (0.0)2 ‘e 0.41228
ég = JTT% ~ =  0.20305
> - -6 - (o.eaaéo‘)(om = = 0.026316
R R o R
P.E. = 0.6745 x 1= (:0,00054)% .  0.044524

r= = 0,061 % 0,044
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© Dlsoussion of the Indiviéual Gharacter - Contimued :
Character 12. ZIhe skmll width as_garried formard.

- In the Steup's Syﬁtcm 1t is claimed that good producers
will usually have the eye set well forward in the head under
the front half on the combd, althcugh pooT producers usually

_ bave the eye sitiing farther tack under the rear half of the
eomb or else bchind the ocomb cntirely. Most skull widths
vhper and narrow Just in front of the eye. The reader is
referred to the Figure on page 69 No. 2. It will be observed

- that the 1deal type earry this width forther forward than do

" the poor type.” The front point of skull width is illustrated

~ as point E.

The 228 birde are distrituted according to. the skull
‘width as carried forward as follows : 47 birds showed a
good type; 134 showed a mediim type,and 47 birds showed a
poor type. | | .

‘The mode. of 134 was attained by those birds which
showed & medium type of the carry forward of the skull width.

The dietritution of the annual production ic as toilowg:
3 birds in the 60 ege gi'qup; 2 in the 100 egg group; 2 1#1 the
120 egg groi:p-; 10 in the 140 egg group; 12 in the 160 egg
group; 35 in the 180 egg group; 32 in the 200 egg group; 40
in the 220 ege group; 49 in the 240 688 &roup; 26 in the
260 egg group; 16 in the 280 egg group, and 4 in the 300 egg
group. '

The highut frequenocy of 49 was attained by the ~group
which produocd 240 cggl.
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" Character 12. , , ; &8 o
| - p .= 0,061 - 0,044
There 1s no sorrelation between the skull width o.s earried

wrl -~ Continued :

foruard and’ annual egg production.
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Table 13. - Setting forth original data regarding the
head balance and the annual egg pnroduetion
for 228 birds.

c

SECTION A SECTION B =C.

7 AN. £ A1, # . £ Aax. # Av. Z AW,
HEN PRO. HEN DPRO. HEN PRO., HEW PRO. HEN PRO, HEI PRO.
17 227 197 192 4 261 115231 195 177 5 236
19 225 196 1867 6 179 111 236 194 147 9 2156
%5 220 206 140 8 270 110 232 175 146 2 27
48 198 190 210 11 127 - 106 161 177 217 13 166
40 163 185 184 12 238 . 112 273 176 179 3 171
b4 178 187 161 14 240 117 1156 179 185 1 226
65 217 189 224 15 273 116 215 173 189 7 151
55 1556 191 217 16 246 123 169 170 180 26 221
67 198 180 152 18 252 118 210 169 125 20 240
64 222 182 201 21 263 129 273 - 167 199 25 246
60 96 178 171 30 209 126 168 163 178 24 232
59 248 181 182 38 152 127 171 160 167 22 228
58 240 168 202 39 234 128 266 159 207 31 230
66 249 166172 =@ 27 280 130 234 157 240 28 209
88 268 146 245 33 396 125 220 165 116 37 216
89 215 153 173 34-180 257 274 148 150 29 222
g2 229 156 176 36 212 258 239 144 196 51 243
87 224 151 178 32 216 269 167 192 128 47 223
91 145 147 169 41 243 263 225 142 205 44 236,
95 132 149 241 46 1956 250 218 143 254 49 253
96 172 1564 220 56 170 249 180 1389 173 42 260
97 14% 1565 257 63 198 256 229 43 228
104 221 137 195 61 271 236 224 52 245
102 167 1356 211 72 2356 242 222 45 160
98 184 134 201 68 128 245 131 50 226
109 241 138 255 76 260 239 176 75 287
121 201 77 229 226 177 70 233
122 226 71 259 224 168 73 192
120 255 74 268 223 212 69 204
124 191 78 180 227 214 93 174
251 219 67 189 232 243 114 224
247 175 81 216 215 222 105 22
225 178 86 234 217 211 113 215
228 190 85 287 219 197 108 250
233 197 90 203 199 231 107 204
209 210 84 209 198 187 252 194
213 224 8% 224 201 204 240 200
218 130 79 199 200 237 238 46
221 197 102 236 204 88 241 183
219 197 94 133 203 134 229.132
216 220 101 200 205 161 210 234
211 2490 92 214 208 230 214 261
207 202 100 58 193 206 202 192

99 146 183 200 171 208
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Table 13. - Contipued

3EC.

c

Cont.

i
HEN

164
1568
150
136
140
132

All,

PRO.

248
185
1756
197
199
249

Legend:

Sec. A ~ Good
B - Mcdium
G - Poor



Table 13 a, =~ Showiag

(sm8)

the distribution of the head
balance with annual egg produstion
for 286 birds,

A

2

5
-

m@gFgggﬁ*
p.-%apxa%%iaw

' Annual Egg Production’

885 8

1.0 0t

3

?‘b‘mﬂtﬂg%g!ﬁ-ﬁm%p
rum%‘ﬁﬁﬁ'&%?&ﬁ

Degrees of head mm(
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Table 13 be = Oorrola.tm the head balanee with the anmml

egg production for 228 birds.
PO
72%5«59

- 6079

- 8099
1100-119. .
120-139

o

|

,+.

NES

-~
e—y |

¥ J 7
aLs
e

: &>
\n [ )
Hon
Sl o o
oN OO

seffoelas 20 2a ue o0 se e

240-853,;.,;- 8.1 9 |
260-279 4 2 20 3 1

se o0 sajsefer o4 &0 &4 &4 s

N 0.0 33 . . ;
% s 50 4 69 - 219 :228 -  0.52193

Mo e WS dpxw e
Mg = L5+ A3 | = 153333
6% . 085 - (0.74125)°  x 42094
e = VETTIE | = 20517

625 . - (0.083555)2 - 0.52889
6g | «m# , = 0.72723

2 ~(0.74123)(0.083333 )= -0.18896
P

e R . 0, 18806 . -0.12664
. Ge dg (2.0527)(0.72723) o

PE. = 0:6745 x 2= { 2%5125552

r = -0.129. £ 0.042

It

Hoow
i

0.043962



 Thé- reader 1s refcmd to the Figure on page 69 xe.:é.
.It 15 ehimd that on good producers the distance BB from
. the bottom o.f thc comb to the top of the wattle is nearly
cml in length ta the lino cC mn frunt of the earlobe
to the md af tha beak On poor ]aycrs the line CC is
mmal}y much 1onger tm the line EB; thus it g&.ves & narrow
mkey appeamnoe te the head. -

The 228 ‘birds are distrituted assording to the degree
of the head bahnee as follom : 69 birds showed & good
degree, 109 showed a medium degrae, and 50 showed a poor
degree of head ‘balanee.

~_ The modo of 109 was attained by those birds which skmv- .
»ed a mdinm degree of head balanee.

nae distribution of the annual ;preduotion is as farm
1 bird in the 60 egg group; 1 in the 80 ogg group; 2 in the
100 egg» group,-a in the 120 egg mr; 10 in the 140 egg
gronn. 12 in the 160 esg group; 33 in the 180 egg group; 32
1n the 200 egg group; 43 in the 220 egg group; 49 in the 240
. egg greup, 2‘) in the 260 egg group; 15 in the ﬁO &g group,
| and 1 in the 500 egE Eroup.

The hishest freqneney of 49 was attained by the gmp
.wl;;qh_,‘produoed 2.440 egss.

AR r = - 0.127 * 0.044 |

Iherc is no correlation bctmw the head balanoce an&
annual egg préduction.
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Table 14. - Setting forth ériginal data regarding the
. levelness off the top of the head and the -
annual egg »nroduetion for 228 birds.

c

SECTION A * SECTION B SEC.
£ F AW, F AN, 4 AN, 5 AK. £ AL
HEN PRO. HEN PRO. HEW PRO. HEN PRO. KEN PRQ. HEN PRO.
2 277 225 178 5 256 - 120 234 148 150 1 226
4 261 226 177 13 166 125 220 : - 8 270
3 171 214 261 12 238 - 258 239 . 20 240
10 225 206 140 7 151 259 167 25 246
17 227 194 147 11 127 =253 225 24 232
41 243 177 217 26 221 250 218 16 246
- 51 243 180 152 19 225 251 219 15 273
46 195 . 176 179 21 263, 256 229 18 252
47 223 170 180 22 238 240 200 30 209
42 260 169 1285 31 230 247 175 27 280
52 245 168 202 38 152 209 210 32 215
483 198 164 248 39 234 217 211 60 96
40 163 158 185 28 209 219 197 77 229
50 226 163 178 33 196 216 220 70 233
49 253 167 240 34 180 211 240 88 268
43 228 36 213 199 231 81 216
45 160 35 220 201 204 86 234
54 178 37 2816 200 237 87 224
56 170 29 222 202 192 96 172
53 171 44 236 197 192 95 132
61 271 68 188 203 124 104 221
65 217 71 259 204 88 100 58
55 155 76 267 205 161 103 167
63 198 74 268 208 230 114 224
64 222. 78 180 193 206 111 236
59 248 66 249 185 184 110 232
58 240 67 189 183 200 105 234
72 235 89 215 191 217 117 115
76 260 90 203 175 146 122 226
73 192 91 145 179 185 118 210
69 204 83 224 178 171 129 273
84 209 79 199 167 199 127 171
94 133 97 143 160 167 124 191
92 214 101 200 165 116 128 266
93 174 99 146 147 169 257 274
98 184 115 231 146 245 252 194
107 204 109 241 151 178 249 180
112 273 113 215 157 240 241 183
236 £29 -108 250 150 175 227 214
238 46 106 161 136 197 229 132
242 44 116 216 143 254 232 243
245 131 123 169 137 195 228 190
239 176 121 201 129 173 233 197
224 168 120 255 140 199 215 222
126 168 132 249 213 224



Table 14. -
S%C.

c

Cont.

SEC

« D

7
H™N

Al
RO,

£
HEN

PRO.

218
221
210
207
198

- 196

190
1956
189
187
182
173
171
181
166
159
144
152
1563
166
149
165
142
125
124
18

130
197

234

202
187
157
210
177
224
1ol
201
189
208

.182

172
207
196
128
173
176
241
257
205

211

201
265

2195
179
240
229
227
239
220

'Legend:

Sec.

83

Cortinued.

A - Exoellent
B ~1Good

C - Medium

D - Poor
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Tahls 14 a, - Showing the distribution or the level-
- ness of the top of the head with annual
egg prq&uction for 228 birds.

Annué-l Egg Product ion

fial
3004 — e -
280{— T 2 e 18
260(———8 30 8 i L27)
2408 22 16 4 50
220}—T— 18 14 i 40
200 k. 14 10 31
180{—22 .1 8 e
160 4 2 1
o3 3 4 110
oot ' = 1 2
1 —2 » 2
t;ﬂﬂm P '. . T A v 5
_otal , '
B Loy loal

Dégraq of lavclvm'aa-or”top of the head

Eﬁgs ‘ ' ,
.~ le Exosllent
- RBe Good
- 3o Madium

- 4, Poor
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Table 14 b._ - Correlating the levelness ef. the top of the.

head with the annual egg production for 228
bil‘d&-

:a %—“:7 ﬁ:ﬂ f%"l'_‘»,““ %"_'

.;._100-119.. g
- 120-139 -

3
 1
1
1‘
4 -
1
8
4

.qm@ =L
E [ ov. ' 4‘0 “;0

)
l
[ : 0
W
*
)
o
* 6% 29 ¢ o e fee

N 256x 3347+ 228 = 1.4649
Kei = 189 5 + 1% x2 - 205 8o
"6'-' 2-45 :+_ = 5-5560,%}

6% . - (0.71491)2 = 4.5985
e - v T = 2.4k
6% = - (0.88596) = 0. 67997
g = mﬁﬁ =  0.82460
P

= %%& -(0.71491)(0 .885?.6)2-0.14654

T it =-0.082871

0.6745 x 1= (- 2.0.044371

"

- P.E.:
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ngcnsaion of the Individual Character - Uentinued :
Gharaoter 14.

, The reader is referred to the Figure on ‘page 69 Ie. 4.
',It will be observed that the levelness of the top of the |
»‘ s:mll is 1ndieated by notieing the degree of aln.nt to the
':linea F’FF Er. Steu;), He H. claims that good hens have
fthese lines approaohing levelness, whereas the poor produoors
have encugh slope 80 a8 1o produce a gable roof effeat. . On
, good hena, the oenter of the front of the eye is nearly the
v sa;ne_._distqnoe from the bottom of the comb(as 1ndieate¢ ._by
linc 66) as 1€ ‘the same point on the rear of the eye (niineAHH). :
On pbor producers, the verticel line HH is much longer than |
the line GG. | . a
The 228 'birds are distributed according to the levélness

of the top of the skull as follows : 59 birds showed an
excellent condition; 91 birds showed good conditien* 71 birds 4
A ahowad medium condition and 7 birds showed & poor condition.
. The mode of 91 was attained by the birde which showed a
good condition or rather degree of levelness.

. The 'd_iéstribution of the annual production is as follows:
3 birds in the 60 egs group; 2 in the 100 ege group; 2 in the
120 egg group; 10 in the 140 egg gx:oup; 12 in the 160 egg
5rou.p; 34 in the 180 egg 8roup; 31 in the 200 egg group; 40
in the 220 egg group; 50 in the 240 egs group; 27 in the 260
egg group; 16 in the 280 egg group, and 1 in the 306 egg

group. -

The highest frequency of 50 was attained by the group



Y ‘
Character 14.

;op_of the skull-Continued:
which produoed 240 eggﬁ. |
' r= = 0.083 £ 0.044

There is no correlation betaeen the leve]nes.s of the

:top of the aknll (head) and a.nnus.l esg production. _
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‘ Betore attempting to nnnnarilc the findings of this tn-
VQstigatian. it should bo clearly understood that thc purpelo |
,of this thesil 13 to point out whether or not fhoso‘yhysiolog-_
‘1oa1 and morphologieal ohnractera 1nvalvod in the discuvsion
are noonrste onough ta be taken as an inasx tbr past produs-
__tion. Ho att.npt has be«n made in this work to foretell the
Affnturﬁ pro&uotian of the fowl by the use of the Systems here-
“1n mentioned._ | S
" Tne following 18 & svmmary of the Coeffiolent of
Ccrrelatiun batwe&n annual egg prodnotian and the tbnrteta
oharaoters obsarved on the two hund.rod and tmnty t‘lght birds
. .‘used in this work @ o . , ‘%-

imgreTmIT ol
1. The diatanoé betw&cﬁ "‘»'e"vio bones...<-0.129 £ 0,044
3. The pelvie somditian Tossosoreoiriois LMD £ 0.084
4. The .color changes of the venteececseceess 0.358 £ 0,040

~ 5. The color ehanges of the Shankeeccseoses. 0.411 % 0,038
6. The color changes of the 8Kkin eccececess 0.345 & 0,040

70The°mutim of the Mdy oooooooooooooo.-‘ots_‘l & 0.059

'8 The ocondition of the head partB eecscess 0.275°% 0,041 .

[ 90mem1t factorooo..oooooooooooo...’b' o 293 t 0'0‘1

10, Iheganéit on °f the . BM‘ooco.oooO"“f 0 211 t 0.0‘5

" 11. The flatness of the Top of the kull ee. 0.092 t"d.'ou
- 12. The skull width as carried formard .....= 0.061 + 0,044

.13+ The head DRAIRNGE ecsesccensccescoocesssem 0.127 & 0.044

"”;14,,Ihe levelness of the top.of the: head....- 0.083 * 034

It will be observed from the summary of the Coeffiolent
of Correlatiun that the only significant oorrelations with
-’the annnal,egg production are the pelor ohanges of the wvent,
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Sunpexy - COnt;nuod :
shanks and ekin, and the condition of the body.

' The molt oondium, t‘he sondition of the head parts, and
tho oondition of the shn.nks eorrelats with annua.l gy pmm-
‘tion to a fatr degree. B
- There 1is a very slight oomhtion butnen the pelvio con-
‘-'-‘dition and tho annual egg production. ) _

: | The :rellowing ohs.racters show no oorrelation \dth annnal
,egg produotion : the distance ‘nctmen the pelvic "bones the

~vdiatanoe between the pelvlc and. the keel bones the flntnesa
of the top of tho akull the a)mll width as carricd :rormrd

"the head baln.nco. and the lenlncss of t.he top or the ‘head.

!L‘he last four reprumt the Stoup's Head Points System.
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