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INEERITANCE OF RATE OF GROWTH IN DOMESTIC FOWL. II. GENETIC
VARIATION IN RATE OF GROWTH FROM TWO TO EIGHT WEREKS
OF AGE IN s, C. WHITE LEGHORNS,

AIn & previous report (Lerner and Asmundson, 1933) metheds
fo: a genetiec study of rate of growth were presantpd. The “
rayes,of growth from three to eight weeks of Anconas, Light
Suqsex and their hybrids (rl, Fz and backerosses) were reported,
bui due partly to small numbers and partlyrto varlability with-
in the breeds it was not possible to draw finel conclusions
with regaid to the mode of inheritance of rate of growth in
these breeds. The variebility in the growth rate of birds of
the same breed suggested the existence of genetic differences,
To determine whethe; suep differences exist, growth data for
8. Q. Whitg Leghorns, collected at the University of British
Columbia, were analyzed and are rresented in this report.

Data for 340 individually pedigreed S, C, White Leghorn
chicks were used for this study. The chicks were hateched in
four lots at rifteen day intervals fromﬂMarch 10 to April 24,
1931. They were removed from the incubator when approximately
24 hours old, bandpd and weighed. They were alsb weighed at
2, 4, 6, 8, 12, 20 and 24 weeks of age, as counted from the day

the chicks were banded.

* Part I, was presented by the author to the Faculty of Agri-
culture of the University of British Columbias in partial ful-
fillment of the requirements for the Degrse of Bachelor of

. Seience in Agriculture,




The ghieks in all lots were fed alike én a standard ration.
As shown by Figure I, the growth of the chiecks to eight weeks
was satisfactory. i '

The chicks were divided in two groups, those in the first
two hatches formed one, and those in the third and fourth hat-
ches the oth;r. This was considered permissible aince thgre
was little difference in the rate of growth of the chiecks rroh‘
the r;rst two hatches, nor was there a significant difference
betwegn,the chicks from the third and fourth hatches, The
weféﬁted averagp'differences in rate of growth were only 2,2
and,2.6 per ecent. respectively.,  The males and females were con-
sidered éépargtely. There were tﬁus roﬁr groups. This division
was followedvthroughout,

It will be seen (Fig. I) that the rate of growth appar-
ently changed from wesk to week, but since it was not practic-
able to consider the growth rate for each two-week period
separately, somevlonger period had to be adopted., The selection
of a suitable period was based on rates of growth for various
age intervals ealculgted from average waights pf S, C, White
Leghorn and Bar:ed Plymouthrﬁeeks. These figures will be con-
sidered in greatervdeﬁail elsewhere., 1t may be stated, here,
however, that the period from 2 to 8 weeks wa; chosern as the
mo st suitable sinece growth in that period was more rapid than
in subsequent periods. Moreover, the difference between the
rate of growth of the two breeds wes as great in that period as

in any other time interval considered,
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The starting point of the period for the present study of
goenetic differences in rate of groufh was taken at 2 weeks of
age rather than earlier, partly beecause of the influence ex-
erted by the size of the egg on the weight of»the chieck when
hetched, and partly because there.appears to be relatively
little variation in rate of growth during the first 2 weeks

after hatching,

The modified formula of Minot (Brody, 1927)
BRs _P2- W1 1300 womeoo . 1

F(Vzr W)

Where W; = the weight of the chicks at 2 weeks and Wz their
welght at 8 weeks of age, was applied to the data for each
chick., The perigd from 2 tq 8 vweeks was considered as a unit.

The mean rates of growth, the standard deviations and co-
efficients of variability for the four groups into which»the
ehicks Were divided, are presented in Table I, The earlier
hatehed echicks grew more rapidly than the late hatched chicks,
and the males grew more rapidly than the femeales, These dif-
ferepces are statistically siggiricant as is shown in Table 2,
It will be observed that the differences are sven more pro-
nounced between earlier and later hatched chicks of the same
sex than beivween males and femeles of the same hatch. There
is also some indication that the difference between the rate
of growth of the two sexes is greater then they grow relative-
ly rapidly. PFrequency distributions of the mean rate of growth

are skewed towards the higher rate.
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The standard deiiationvfrom the mean rate of growth is
slightly lower for the earlier than for the later hatched
ehieks, but there is no consistent difference between the males
and females, The relative variability in rate of growth, as
me&a sured byvthe coefficient of variation, is significantly
greate:Afor the later hatched males than for the earlier hat;
ched males, aend is also greater for the later hétched,females,
than for the earlier hatched females, although in this case
‘the difference is mot statistically significant, &s in the
'éake'cf thé standard'déviation there is no evidence here that
the sexes differ'cdnsiatently in variability of rate of growth,

The difference bétween the rates of growth of the earlier
and later hatched groups demonstrate the influence exerted by
- the environment on rate of growfh. This emphasizes the impor-
tance of“eonsidering‘the.enviroﬁment when studying the inheri-
tance of a physiological character, such as rate of growth,
Only sueh individuals as are raised under identical conditions
ean be compéred or, if groups raised under similar econditions
are considered together for eomperison, they should, as in this
case, show the same average rate of growth, Despite the limi-
tations imposed by the conditions ﬁnder which these birds were
raised, it Qas found possible to use some of the data on the
rate of growth of this flock of 8, €, Wh;te Leghorns to déter—
mine whether there are genetiec differences between fﬁmilies
(the progeny of a single pair) wifh respeet to rate of growth.
Before proceeding ﬁo a comparison of individual families the

progeny of different males will be briefly dealt with,
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The 340'ch1cks were all the progeny of six males, but
- families of 15 or more chicks were only available from three
of these six males., The progeny of these three males were
divided inte four groups as for Table 1, and the means and
eeerrieients of variation for rate of growth calculated. No
cenatant or significant dirrerences were found between the
progeny of these males, due partly, no doubt, to the fact that
each greup represents several different families., Furtharm@re;
.tha progeny of these males did not differ significantly frem
the total population in mean rate of growth or in variability
in rate of growth, ’

Phe six largest families were seleeted for the purpose of
cdmparizg thelr xateé of growth. Fouf of these ramiliea were
the progeny of females, No,I 17171, K 3133, K 3138 and X 2191,
which were mated to;male KRo. L-lﬁzd, and two were from females
'xﬂa;sé and J 373 whiech were mated to male K $85. All these
families were more or less elose;y related,

The dirtereneeg between the means of the male and female
progeny of these six hens aro‘presen#ea in Table 3, These six
progenies (tamilieé) fall roughly into three classes or greﬁps
on the basis of rate of growth. Im the grenﬁ with the highest
rate of growth are the progeny of K 8158;”K 2136 eand I 17171,
The progeny of K 2191’and K 2132 form an intermediate group,
while the progeny of J 373 show the slowest rate of growth,.
The differences between the families within these groups are
not statistically significant, Whén, however, families in
different groups are compared most of the differences are sig-

nificant, especially so when the progenies that differ most

.
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are compared, Thus it.is evident from Table 3 that the proéeny
of J 373 differ significantly from the progeny of K 2138 K
2136 and I 171712 in rate of growth from two to eight weeks,

That families difrer in rate of growth is substantiated
in Table 4, which shows the average (mean) differences in the
rates of grewth of the six femilies, and the oddq that these
differences are significant asicalculated by .the "Students”
metgad. In thie table heavy lines separate differences ihieh
are significant fronm thase that are not. The differences are
Sméll and insignificant within the group in which the progeny
had the highest rate of growth. Thus the progeny of K 2138,

K 2136 and I 17171 do not differ signifidgntly in rate of
growth, but the first two femilies (progeny of K 2138 and

K 2136) have a higher ratq~of growth than the families yith an
intermediate rate of growsh (progeny of K 2132 and K 2191) and
the differences of over 4'per cent, are sta?istieal;y signifi-
cant, The progeny of I 17171 appear to be intermediate between
th@sq of K 2138 and K 2136 on the one hand, end K 2132 and

K 2191 on the other. The progeny of J 373 are shown here to
havg grown at a significantly slower rate from two to eight
weeks of age than the progeny of any of the other five hens,
the ﬁiffeienees ranging fronm slightly over 6 per cent. to over
10 per cent. In contrast to these differences the progeny of
K 2132 differ by less than one per cent. in rate of growth
from the progeny of K 2191, which is comparable to the differ-

ence between the progeny of K 2136 and K 2138,



The dirrerences in the rates of growth of these six fam-
ilies 1ndicates that the hens dirrer 1n genetic eonstitutien
with respeet to rate of growth. In this conneetion 1t is of
interest to note that K 2136 whose progeny are second highest
in average rate of growth is a half sister of J 373, the
mo ther of the ﬁlewest grpwing family. Moreover, thése two
~ hens were m&teé %o the same male, so that the coefficient of
re;atienship of their offspring is .3125, 1In spite of the

close relat;onship, the growth rates of the two progenies
differ by 10.5 Per cent., which, as shown by the odds of

690 t 1 1is statistically signifieanf; Clearly, these two hens
transmitted different gene‘eomplements to their progeny, '

The evidence so far considered indicates that there are
genetic differences with respeet to rate of growth withih‘the
Fhite Leghorn breed, and that such differences can be demon-

_ stratedkto exist between even such elésely related individuals
as full sisters (J 573 and K 213s). |

_ It has previensly.beép suggested (Lerner and Asmundson,
1932) that rate of greyth is determined by multiple faetors,
Some of the differences shown in Table 4 have a bearing on this
question. If the differences between the groups with the high-
est and the lowest rates of groﬁth are averaged, these differ-
snces are fgund to equal 10.155 per cent.A The average differ-
#nce between the groups with the medium and the lowest rates

of growth is 6,652 per cent. The everage difference between
the groups with the medium and the highest rates‘of growth

should then be 10,155 - 6.652 = 3,503 per cent, if the factors
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for high rate of growth lacking in the medium group are'ths
same'as some ot those laekingkin the group with the lowest

rate of growth. The actual average difference between the
groups With the medium and the highest ratqs of growth is

5.516 per cgnt, which 1is identical tq the first’deeimal Place
with the expected figure. This may b; interpreted as addition-
al evidence indicating that rate of growth depends on multipie

factors.

SUMMARY ,

'The rate of growth from tﬁo to eight yeska of age was
computed for 340 S, C. WhiterLeghorn'chicks by a modified V
 formula of Minot. The chicks were divided into four groups
on the basis of sex and time éfrhatch. Comparisons were made
between the progeny of three males and between six more or less
elosely related families, each of 15 or more chieks, The re~
sults obtained may be summarized as follows:

1. The males grew more rapidly than the females and the
earlier hatched chicks grew more rapidly than the
later hateched ehicks,

&, There was no significent difference in the average
rate of growth of the progenies of the three males.,

3. The six families could be divided approximately
into three classes: (a) three families with a com-
paratively rapid rate of growth (average per cent.
143.36); (b) two families with an intermediate rate
of growth (average per'cent. 139.86), and (g) one

family with the slowest rate of growth (average per

~




cent. 133.,21), There was no significent differ-
ence in rate of growth between families within
any one of these classes, the differences rang-
ing from 0.8 to 1.8 per cent. Families, not in
the same class, differed in rate of growth by
from 2,0 to 10.8 per cent,, and these differ-
ences were, in most caées, statist}cally signi-
ficant. The averaga dif:erenee beﬁween élasses
(a) and (bv) was 3.50 per cent.; between classes
(b) and (e) 5.65 per cent,; and between classes
(a) and (e) 10.15 per cent., which equals
(6 = b) 4 (b - o),
These results point to two general conclusions:
(a) That there are genetic differences with respect to
rafe of growth within this strain of the White Leghorn breed,

and
(b) that these differences in rate of growth are deter-

mined by multiple fectors,
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TABLE I.

Constants for Rate of Growth from Two to Eight Weeks of Age

for the Four Groups of S5.C. White Leghorn Chicks,

 Coefficient |

1 ,; T Standerd
Sex | Hateh | Chicks| Hean Deviation | , of
B o S ariation.
Male 1+ 2| 54 | 146,468% 384 4.184% 372} 2.857% 186
" | 3+4} 110 | 136.730% ,551 | 8.572% .300| 6.260% .284
Femalef 1 + 2 | 53 | 141.0¢4% ,500 | 5.392% ,353| 3.823% .281
» 3+ 4| 123 | 134.208% .500 | 6.420% .276| 4.780% 206




TAB 1E 2;,, :

DIFFERENCES BETWEEN THE VARIOUS GROUPS OF CHICKS
CALCULATED FROM TABLE I.

e

= A = — | Coefficient "
Difference between: | Mean | D/B | of D/E
SN S e Varietion |
[deles,H.1+2 - Males,H.5+4| 9.738%.672| 14.5| -5.406+.338 | 10.1
|{Faneles, H,1+2 - Famales , H,3+4 | 6.7461.635| 10.6 | - .952+.325| 2.9 |
Males,H.,1+2 - " H,1+8| 5.434%.651] 8.6 - .o72t.312| 3.1
Males,H.3+4 - ® |H,3+4| 2.432%t.676| 3.6 1.482%.349 | 4.2
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TABLE @,

Relationships Between Six Families of S.C, White Leghorns

ramily_

Ko,

imme——

Mother |

fathery

mother

Hother's |Mother's T;Q

Fethert's
mother

- B O

[

LI I A R

-

17171
‘2132
2138

2191
2136

573

(420 6

H 488

 |p 2444

I 17171

‘I 17130

.

H 11917

H 75%

K 585

K 2390

I 17140

| 4
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