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ANTHROPOLOGICAL ASPECTS IN THE GENETICS
OF HUMAN DEVELOPMENT

Heterosis as one of the factors
of child growth and development

Our epoch is demographically characterized by
a general disintegration of isolated population
groups and by widening the circle of the marrying
couples. A. Serra and A. Soini (1959) showed
that in three North Italian provinces the share of
marriages from the circle of close relatives dropped

from 6,17 9, between 1903—1923 to 3,72 9, in

1926—1931 and to 1,85 % in 1933—1953. The index
of close blood-relationship dropped in France be-
tween 1926—1930 and 1950—1958 more than two-
and-a-half times (J. Sutter, J. Goux, 1962).
‘These figures show the growth of genetic versatility
of the population, caused by neglecting religious,
race and caste bans on contracting matrimony, aqd
also due to mass migration of the popglatl'on in
connection with wars and with the colonization 9[
new territories. After World War II e.g. n Szczeczin
(Poland) only 2.7 9, of the original inhabitants
remained, most of the new settlers came from .West
and Central Poland.On contracting matrimony in th.e
newly settled town the common origin of the bri-
degroom and bride played no decisive role. In 1950
only 159 of the newly-wed couples came from
near villages (within a circle of 10 km); by 1’96.2
;'(];’7'6)91"0[)01'&0:1 dropped to 7 % (N. Wo lan$ky,
hep"’fou{ld .demographic changes occ}u-red during
- colonization of the American Continent by Eu-
lril::sfn'ilns. Tlle mass migration {rom ].Zl}ropean coun-
ous ¢d in North America to the mixing qf numer-
T imc‘]lps of originally isolated popu_latlons. .
Clweep langes in the character of marital re_la(tiloéls
5 Hy lnew colonists were profoundly studied by
|0ni5ls[ se, (1957), on the example of Swms co-
*om the Ticino (Tessin) Canton, settling parts

of California. Though most young colonists of Swiss
origin married girls from their own Canton, only
one-third of them. married girls from their former
villages in Europe. At the same period in Switzer-
land two-thirds of matrimonies were contracted be-
tween the inhabitants of the same village. Probably
Hulse’s observations can be applied also to colonists
from other countries, and let us propose that this
law holds good not only for the 20th century, when
it was discovered in the USA, but also for the pre-
vious centuries. The results of these shifts in the
structure of the population were ascertained by

~James Gent already in 1869. The merit of this Bri-

tish anthropologist consists in describing the whole
complex of changes in the physical development of
the population — called acceleration of the develop-
ment. Americans are of higher stature than their
European ancestors. The time of growth and de-
velopment of the North Americans is shorter, but
their birth rate has dropped. J. Gent, the discoverer
of acceleration, was unable to explain this new phe-
nomenon satisfactorily. Scientists tried to tackle this
problem repeatedly at the bcginning of the century,
but it still remains to be ‘the biological puzzle of the
920th century’. There were numerous hypotheses try(i
ing to explain the acceleratlon.t_hrough 1mp.rofve
alimentation, better health conditions of the infant
population, influence of the proces of urbamtzat.lozﬁ
and many other envnronrr&ental 1’nfluences y})llc
{or the contemporary society. Many resfea{)c ers};
however, consider apcele.ratlon asa I:esullt ofa re::rcld
of former very limited circle of con]uga1 umlonsan‘i.
of contracting mixed, , so-called 6}§§tero ocal m
ages (see also V. V.Buna lf, 1}9 0 o TH-.
Already F. Engels wrote 1n. is Orig
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g::::iifml}t‘l‘ly and State: ‘Th(}re is'no doul?l t.hal

Seeme de\':ls n \vln(‘I} blood-relationship was limited

the ]‘alionSO})ll\glgulcker and more thoroughly than

i m which marriage bel\.\'oeu brothers and

N ‘R ecame an obligatory rule’ (translation from
1¢ Nussian edition. Moscow, 1970, p. 31).

I f"“o\\'s from the above quotation that on
Speakl_ng of brothers and sisters F. Engels did not
1ave m mind dipeet |
teally more dist
ed also by the ,

lood-relatives, but also gene-
ant kinship and his ideas are prov-
¢ esults of modern research. Accord-
g to the observation of [y | se (1957) the off-
Spring of exogamous marriages is of higher growth
than the offspring of endogamous ones. E. Schrei-
de v (1969) showed slatistically significant and very
convinemg correlations between indexes of blood-
-relationship in the population of a series of French
d“Dt’ll‘ln_wnls and between the average bodylength
values In various age groups. )

Manifestations of heterosis in the growth and
development of children and adolescents were cle-
arly established. however the essence of the phe-
nomenon and the conditions influencing it positively
have not been explained. The extension of the circle
of conjugal unions does not lead necessarily to he-
10r9s1s. J; _Tre\' or (1953) studied the results of
racial crossing of man and in his huge material he
did not come across the heterosis phenomenon. The
l)ody_ dimensions of children born from international
marriages can exceced the body dimensions of chil-
dren bom'to parents of the same nationality, this,
however, is explained by the admixture of high
growth components, and it serves as an example of
hybridization without heterosis.

Neither the transition from relative endogamy Lo
exogamy within a single national group is always
accompanied by heterosis.

According to V. Ferak et col. (1970) at the
present period the body weight of school children
in the rural districts of Slovakia is in no way con-

nected with the fact whether their parents come -
from the same village or from different villages.’

Body dimensions of the adults (over 17 years), how-
ever, reflect this fact. The average body length of
men of endogamous and exogamous origins reached
174.2 em and 176.2 cm, of women 161.4 cm and
1629cm. J. Penrose (1955) tried to explain
the causes of the absence of heterosis in a number
of cases. In his view one of the conditions for he-
terosis is the necessity of a certain degree of genetic
similarity of parents. Now, if we come back to the
observations of V. Ferdk and coll. (1970), we can
say that there is a striking absence of any similarity
in parents whose children have not reached 17 years
of age, while in the older generation they still pre-
served the necessary degree of homozygosity. Het-
erosis appears probably in a certain optimal case
of homozygosity. This assumption can be verified
by comparing the body dimensions of people born
in couples with different grades of exogamy. N,
Wolanski et coll. (1969) based their work on
Polish data, comparing the body dimensions of
children of 4, 8 and 16 years wit hregards to the
distances between the birthplaces of their parents.
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Body length of children from Szczeczip

TABLE 1 ; .
(Stettin) with regards to the geographicq;
distance between the bzrth-place:s of the
parents (according to Wolaiiski and co], )
| Ago and sex of the children |

Distance | '
between the 8vears | 16 years
birth-places 4 yoars i Y l

: S : .

i ) boys \ girls ‘ boys ’ girls | boys l girls
0—10 103.8 | 102.2 | 128.7 | 126.7 ‘ 170.6 I 160.4
11—50 104.2 | 104.8 | 125.8 | 126.0 ] 173.1 | 161.0
51—100 104.6 | 103.3 | 127.5 | 122.6 | 173.5 | 161.2

101—300 103.9 | 103.6 | 127.5 | 126.2 | 173.2 | 161.1
301 and more | 104.3 | 103.7 | 128.6 | 126.6 | 171.1 \ 161.5

They presumed that with lh.e incr(‘{l.\‘(‘ of ‘lhe dis-
tance the grade of exogamy 1s alsg increasing. The
increase of exogamy was accompanied by comparay.
ively large increases in body length and by the ip-
crease of the chest circuml:erence (Table 1). This
trend went on up to a cerlain fzxo.gan.ly grade, then
its further increase led to the elimination qf the het-
erosis effect. Wolanski et coll., however, did not ar-
rive to this conclusion, and thg data they publisheq
do not allow slatistical evaluation.

MATERIALS AND METHODOLOGY

For verifying the presumption that development
acceleration appears only at an optimum level of
mixing of the population, as stated by one of ys
(B. A. Nikityuk, 1972), V. I. Filippov
realized in the summer of 1971 a series of anthropo-
metric researches studying 806 Ukrainian boys and
girls 4--7 vear-old born and bringing up in the
kindergartens of the town of Verkhovtsevo and in
the surrounding villages in the Dniepropetrovsk
Region. :

The parents and in the most cases also the grand-
parents of the studied children were born in the
Dniepropetrovsk Region. As to their social back-
ground the group. was quite homogenous: 97.85 9/,
of the parents were collective farmers and farm la-
bourers and 2.15 9/, — white-collar farm specialists.

- During the research we measured also the stand-
ing and sitting height of the children with the help
of a wooden anthropometer. The children were also
weighed (on medical weighing machines). Part of
the research was also the measuring of the circum-
ference of their chests and heads (with a em tape),
of the width of their shoulders and of the pelvis,
transverse and antero-posterior diameter of the
chest, IOI}gitudinal and transverese diameter of the
head, f%{CI?l breadth and morphological height of the
face (sliding calipper), strength-of the hand (with
a hand dynamometer).

For groups subdivided according to sex, age and
exogamy grade we calculated the arithmetic means
of the body dimensions, the standard quadratic de-
Viations and variation coefficients with the errors of




‘fABLE 2

Body length (om) of boys differing by the grade of exogamy

l(aiie Distance between the birth-places of the parents
years) 0—10 .
11—50 0—15 16—50 51 and more
N 22
4 M + m (M) 99.0 + 0,2 e . o i
o ) e i: 0,12 102.6 4 0.72 99.3 4 0.28 102.5 - 0.91 102.8 4+ 0.72
VimV) ity . 3.89 4+ 0.51 1.50 4+ 0.20 4.50 + 0.65 5.14 + 0.51
23 + 0.18 3.79 4 0.50 1.61 + 0.20 4.39 + 4.63 5.00 + 0.50
N 23
22 25 . 20 55
M
. ai rr-;l ((1;4)) 1275.2 + 0.53 108.8 4 0.95 107.3 + 0.51 108.8 + 0.93 109.5 -+ 0.76
yim .58 + 0.38 4.52 + 0.68 2.58 + 0.37 4.52 + 0.71 5.53 -+ 0.55
) 2.40 1 0.35 4.06 + 0.61 2.40 + 0.33 4.06 + 0.64 5.05 + 0.50
N .81 30 37 24 8
" M + m (M) 111.6 + 0.80 114.3 + 0.54 111.8 + 0.60 114.0 4+ 0.74 114.7 £ 0.47
gEm 4.80 + 0.61 3.45 + 0.39 3.89 & 0.45 3.70 3 0.53 204 o 008
+ m (V) 4.30 + 0.54 3.01 + 0.33 3.47 + 0.40 3.24 & 0.45 2.56 + 0.28
N 25 35 33 27 i
M 4 m (M) 123.5 -+ 0.97 124.6 -+ 0.80 123.6 - 0.78 124.5 + 0.50 1983 o B
7 o + m () 4.89 & 0.68 4.97 £ 0.57 4.50 + 0.55 2.61 + 0.35 5.23 + 0.59
V +m(V) 3.96 + 0.56 3.90 + 0.46 3.64 + 0.44 2.09 + 0.28 Rafich .48

the indicated indexes. The reliability of the dif-
ferences between arithmetic means and variation
coefficients was assessed in keeping with the size of
the exceeding of their difference of the quadratic
root from the sum of the quadrates of the errors (t).
The difference was considered reliable if t > 1.96,
with a probable error below 5 %/,.

As a model for the evaluation of the levels of
endo- and exogamy and thus of the level of homo-
and heterozygosity of the population, we applied a
model used also by N. Wolanski et coll. taking
into the distance between the birthplaces of the
parents. We approved three variants of this model
— the division to three groups seemed to us more
suitable than the five groups used by N. Wolanski.
1. 0—10 km, 11—50 km, 51 km and more,
2. 0—15 km, 16—50 km, 51 km and more,
3. 0—24 km, 25—74 km, 75 km and more.
The first and second variants of the model were
used for the analysis of the body length of the boys
in standing position. (Table 2).

The data of Table 2 are very close to the results
of N. Wolannski et coll. (see Tab. 1) and de-
monstrate a statistically reliable increase in the body
l}fnglh of boys in keeping with the increasing distance
ielr’een the birthplaces of their parents. The drop
(;‘ body length, foretold by us in cases when the
w[;‘s‘"f‘um heterozygosity ~rate was overcome-it
oy iund only in 7 year-old boys reaching 2.0 cm

The 2,0 (2nd variant of the model). o
g sat.pfartlal confirmation of the hypothesis did
thirg 1sly us. As a basis for further procedure the
e Variant of the model was chosen. For the

Valuation  of h
Which haq b the exogamy grade of the groups
®nlage of een detached we calculated the per-

of the frequency of the origin of all four

grandparents from the same village, three grand-
parents from the same village, two grandparents
from the same village and all four grandparents
from four various villages.

In children whose parents came from villages up
to 24 km apart, in 90 % of all cases three to four
grandparents were born in the same village. Only
in 4 9, of all cases came the grandparents of these
children from four different villages. Let us call
these children endogamic (or endogames) (0 grade
of exogamy).

Children whose parents came from villages 25—

" 74 km apart have in 74 9, of all cases two grand-

parents from one village. In 16,0 %, of all cases all
four grandparents come from different villages. Let
us consider these children as exogamic children (or
exogames) of 1st grade.

Finally the children whose parents came from vil-
lages and towns more than 75 km apart in 57.0 of

Variants of the origin of grandparents

TABLE 3
of the children with regards to the distance
between the birth-places of their parents

Distance 4 grand- | 3 grand. | 2 grand- | 4 grand-
between the parents | parents parents | parents

birth-places of | from the from the | from the | from
the parents same same same various
(km) village village village | villages
0—24 70.0 % | 20.0 % 6.0 % 4.0 %
25—74 7.0 % 3.09% | 7140% | 16.0%
75 and more 0 0 43.0% | 57.0%
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TABLE 4 Body length (cm) of children differing by the grade of ezogamy
Degree of exogamy
years
| Boys i Girls Boys Girls Hoys S
=SSR | —_—
\ ‘ 33 36
N | 30 32 37 32
M+m(M) | 98504 0.8 | 1010 + 0.72 | 104.3 4 0.43 | 100.0 4+ 0.78 | 102.1 4+ 0.82 | 100.8 + 0,73
I 4 o+mo) | 1.58 4 0.20 4.08 + 0.51 2.62 + 0.30 4.51 + 0.56 4.69 + 0.57 4.70 + 0.55
Vim(V) | 1601 021 i 4.00 + 0.50 2.51 4 0.29 4.51 % 0.56 4.59 + 0.56 4.66 + 0.55
— | |
N 30 33 30 36 g o
M4 mM):| 10624066 | 100.2 4 0.64 | 1095+ 0.71 | 108.7 4 0.82 | 109.0 + 0.80 11L1 £ 0.66
6 | om0 | 3631047 | 3671045 | 3901050 | 4844057 | 5.06+056 | 372 % 0.48
V4 m (V) | 341 1+ 0.44 3.36 + 0.41 3.50 + 0.43 4.45 + 0.53 4.64 4 0.51 3.3¢4 4+ 0.42
[ ————— |
| N | 40 32 30 38 ue =
J Mtm(M) | 11204054 | 11464079 | 1154+ 078 | 117.2 4+ 0.81 | 112.6 + 0.47 | 116.1 + 0.94
| 8 o+m(o) | 3.43 % 038 4,49 4+ 0.56 | 4.30 + 0.55 5.01 4 0.57 2,60 + 0.33 5.18 + 0.67
! V4 m(V) | 3.62 4 040 3.91 4 0.49 3.71 4 0.48 4.18 + 0.47 2.30 + 0.29 4.46 + 0.58
N 31 38 33 38 36 30
| MmO | 12271061 | 1191+ 0.96 | 126.0 + 0.28 | 127.9 4+ 0.99 | 122.2 + 0.87 lilé?l i 3'3”
7 7Em(g) | 3414043 | 5883069 | 1.61+020 | 6.09+070 | 520+ 0.6l S oml
Vim(V) | 2771035 4.93 1 0.58 1.27 & 0.15 4.76 + 0.54 | 4.25 £ 0.50 99 ¥ 0.51
TABLE 5 Trunk length of children (cm) differing by the grade of exogamy,
Degree of exogamy
. Age I II
in years
Boys Girls Boys Girls Boys Girls
N 30 32 37 32 33 36
M+ m (M) | 56.0 + 0.30 57.5 + 0.46 59.1 + 0.37 56.6 + 0.50 57.5 + 0.62 57.2 + 0.44
4 o6+m(o) | 1.63+ 021 2.60 + 0.32 2.26 + 0.26 2.85 + 0.35 3.58 + 0.44 2.66 & 0.31
Vim(V) | 2914038 4.53 + 0.57 3.82 + 0.45 5.03 4+ 0.63 6.22 + 0.77 4.61 + 0.54
N 30 33 30 35 40 - 32
M+mM) | 602+ 042 61.6 - 0.27 61.1 + 0.64 60.9 + 0.50 60.0 + 0.44 61.4 + 0.42
5 o + m (o) 2.34 4 0.30 1.54 + 0.19 3.49 + 0.45 2.98 + 0.36 2.76 + 0.31 2.37 + 0.30
V+m(V) | 3.88 L 0.50 2.50 + 0.31 5.71 + 0.74 4.89 + 0.58 4.60 + 0.51 3.85 + 0.48
N 40 32 30 38 30 30
M4 m(M | 63.0 L+ 0.42 63.0 + 0.68 63.5 + 0.29 64.5 + 0.37 62.6 + 0.56 64.0 + 0.57
6 ot+m(o) | 2.69+ 0.30 3.87 4 0.48 1.59 + 0.20 2.26 + 0.26 3.05 + 0.39 3.15 + 0.41
Vi+m(V) | 426+ 048 6.14 + 0.77 2.50 + 0.32 3.50 + 0.40 4.87 4 0.63 4.92 + 0.63
N 31 38 33 38 36 30
M4+ m(M) | 670+ 0.36 65.3 + 0.54 69.0 + 0.51 68.1 + 0.56 66.7 + 0.45 66.3 + 0.52
7 o+ m(o) | 2.00+ 025 3.36 + 0.38 2.91 + 0.36 3.48 4 0.40 2.89 + 0.34 2.85 + 0.37
Vim(V) | 289+ 0.37 5.14 + 0.59 4.21 + 0.52 5.10 + 0.59 4.33 4+ 0.51 | 4.29 + 0.55

cases had all four grandparents from different vil-
lages and in 439/, of cases they had two grand
parents from the same village. Let us call these
children exogames of the 2nd grade.

RESULTS

Body length. The data in Tab 4. show that compar-
ed with children of the same age and sex children
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- of exogamic grade 1 (further exogames I) are taller
than endogamic children and children of the 2nd
exogamous group (briefly exogames II). .The in-
crease of body length from endogames towards ex-
ogames | and the drop in body height from ex-
ogames Il were 58cm (t=11.4) and 2.0cm
(t = 2,4) in four old-year boys, 3,3 em (t = 3.4)
and 0,5 em (t = 0,5) in five year-old boys, 3,4 cov
(t=136) and 2,8 em (t = 3,1) in six year-old boys-
3.3 em (t = 3,3) and 3,8 (t = 3,3) in seven year



'I'ABLE 6

Body weight (kg) of children differing by the grade of exogamy

Degree of exogamy
Age
in years 1
—_—
Boys Girls Boys Girls Boys Girls
N 30 32
Mim(M | 15840, 37 32 33 36
| 4 |oim | 101%oy Lot S0y | 1S22034 | issros | lezroge | 1701046
Vim(V) | 6395 oas 1.04 & 0.23 1.54 4 0.18 2.47 X 031 2.22 4 0.37 2.73 + 0.32
— ’ 4+ 142 8.52 4 0.99 16.6 + 1.91 13.6 + 1.67 16.0 + 1.88
| N 30 33
M4 mM 30 35 40 32
¥ Vaiml | 18 To5 | 1822037 | 1833032 | 101tost | 1054030 | 194045
Vim(V) | 92071 118 2.11 + 0.25 1.77 4 0.23 3.03 + 0.30 2.48 + 0.28 2.57 + 0.32
<0 X L 115 + 1.42 9.67 + 1.25 16.7 + 1.99 12.7 + 1.43 13.3 4 1.66
i N 40 32 30
30 38 30
| & hﬁi ';((M)) 2160 +£033 | 2001030 | 1001030 | 218+ 031 | 2054050 | 223+ 132
| gimte OTE£028 | 2223028 | 1653021 | 1921022 | 274+ 035 | 671+ 0.86
f (V) | 985+ 11 105 + 1.14 | 829 3 1.06 8.76 + 1.00 13.3 & 1.72 30.0 + 3.86
i N 31 38 - 30
, ; 33 38 36
y hﬁi';((M)) 24.3 4 0.23 22.7 4 0.50 27.1 + 0.82 25.2 4 0.81 24.4 + 0.89 24.0 + 1.00
T (3) é‘” + 0.17 3.15 + 0.36 472 + 0.58 4.98 + 0.57 5.36 + 0.64 5.54 + 0.71
43 + 0.69 14.3 4 1.64 17.4 4 2.14 19.8 + 2.95 21.9 + 2.58 23.0 + 2.96
TABLE 7 Chest circumference (cm) of children differing by the grade of exogamy
Degree of exogamy
Age =5
in years I
Boys Girls Boys Girls Boys Girls
N 30 32 37 32 33 36
M + m (M) f351 + 0.28 52.8 4 0.98 55.0 + 0.41 51.2 + 0.44 53.3 4 0.39 53.4 + 0.40
4 o + m (o) 3 + 0.20 5.55 4 0.69 2.52 + 0.29 2.52 + 0.32 2.23 + 0.27 2.39 + 0.28
V 4+ m (V) 2.88 4+ 0.37 10.5 + 1.31 4.58 4 0.53 4.92 4 0.62 4.18 + 0.52 4.45 + 0.52
N 30 33 30 35 40 32
M4+ m (M) | 555+ 0.40 53.8 + 0.54 | 56.1 4 0.27 53.9 + 0.54 56.9 + 0.39 54.6 + 0.37
5 o+m(o) | 2321+ 028 3.12 + 0.38 1.48 4+ 0.19 3.21 + 0.38 2.44 1 0.28 2.10 + 0.26
V+m(V) | 418 % 0.51 5.79 + 0.71 2.64 + 0.34 5.95 + 0.71 4.28 I 0.48 3.84 4 0.48
N 40 ' 32 30 38 30 30
M4 m(M) | 5694039 |- 57.0L 039 56.6 4 0.40 57.2 + 0.38 57.0 + 0.42 58.7 + 0.86
6 o+m(o) | 245+ 027 2.23 + 0.28 2.16 + 0.28 2.30 + 0.28 2.33 + 0.30 4.70 + 0.62
Vim(V) | 435+ 048 3.91 + 0.49 3.81 &+ 0.42 4.12 4+ 0.48 3.91 + 0.50 8.00 + 1.03
N 31 38 33 38 36 30
M4 m(M) | 60.5+ 0.45 58.4 + 0.43 63.1 + 0.82 59.2 + 0.72 60.2 1+ 0.60 59.0 + 0.65
7 oc+m(o) | 250+ 0.32 2.63 + 0.30 | 4.72 & 0.59 4.46 + 0.52 3.61 + 0.42 3.55 + 0.46
Vim(V) | 4134 0.52 4.50 + 0.52 7.48 + 0.94 7.32 + 0.88 5.98 &+ 0.70 6.00 + 0.77

old boys. In girls the statistically reliable increase
of body length from the endogames to exogames .
reached 2.6 em (t =2.1) at the age of 6 years and
the drop in body langth from exogames I towards
tXogames Il reached 6.0 em at t = 4.5 at the age
of 7 years. In five year-old girls the body length is
Ncreasing from exogames I towards exogames I by
“hem at t=2.1,

The variability of body length in 4 year-old boys

increases from endogames towards exogames [ and
from these to exogames 1l. However, in six year-old
boys in the transition from exogames I to exogames
Il the variability of body length is dropping. In
girls of all age categories and in five year-old boys
the level of variability does not depend on the di-
vision of the children into groups 0, I or 1I.

Trunk length. The trend of longer trunk in ex-
ogames | compared with endogames and exogames
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of children differing by the grade of ezygy,,

TABLE 8 Antero-posterior diameter of the chest (cm)
Degree of exogamy \\
y I
M. 0 I 1
yoars ——’_"ar—‘ Boys i Girls
Boys Girls Boys —
5 99 33 - 36
i % o ' 13 | 126 £ 0.4 4+ 0,19
M+mM) | 1244012 12.2 + 0.17 12.7 + 0.10 (1’27.2 i 809 0.86 £ 0.10 0.60 £ 0,10
% o4+ m(g) | 0.67 4 0.08 100 4 002 | 064007 | 076D |, L ggy 483 & 0
Vim(V) | 541 4069 8.10 + 1.02 5.03 + 0.58 ; : B Wdicl
] 35 40 32
. o - o ' 13.2 4012 | 128+ 0.3
Mimd) | 1274015 | 1264014 | 1333014 | 1282048 | o0y i 008 | 0703 008
4 g4+ m(a) | 0.90 %011 0.85 4000 | 0814010 | 0784000 | A7 5.46 + 0.68
Vim(V) | 7.08 %091 6.74 3 0.83 6.09 + 0.78 6004072 | 807
= 30 38 30 »
N 40 32 0.17 13.3 + 0.13
M4 mM| 1364015 12.9 + 0.10 13.3 4 0.16 13.2 + o.lg (1)363 i 13 0.72 1 0.09 |
¢ gtm(a) | 095+ 010 | 062+ 008 | 088 0.11 0.77 + 0.0 B et g
Vim(V) | 698+ 078 4.80 + 0.60 6.61 + 0.85 5.83 + 0.66 - ‘
36 30
+ o 3 2 s 13.5 + 0.14
MtmM) | 140 4 011 135+ 0.11 | 14.5+ 0.14 13.8 £+ 0.10 }46‘71 i g-}g 658 b
7 o+m(o) | 0.64 4+ 0.08 0.73 + 0.08 0.81 + 0.09 0.67 + 0.07 107 & 018 e
Vim(V) | 457 % 0.58 5.40 + 0.61 5.59 + 0.68 4.85 + 0.55 43 £ 0.
) ffert e of exo
TABLE 9 Transverse diameter of the chest (cm) ofchildren differing by the grade of exogam
Degree of exogamy
. Age # I I
mn Yyears |
Boys Girls Boys Girls Boys Girls
33 36
N 30 32 37 32
M+m@M) | 132+ 0.17 13.0 + 0.21 13.4 + 0.13 12.9 + 0.17 (1)383 + 8 ig (1)363 i gig
4 o+m(o) | 0.98 + 0.13 1.20 + 0.15 0.84 + 0.09 0.98 + 0.12 : + . 042 3 01
V 4+ m (V) 7.32 + 0.95 9.22 4+ 1.15 6.23 4+ 0.72 7.59 + 0.94 6.66 + A1 4 0.72
M s o - i O 1421)014 14033023
M+ m(M | 13.6 4+ 0.11 13.8 4 0.12 14.2 + 0.14 13.8 + 0. ] : ;
5 o+ m((a)) 0.62 i: 0.08 0.70 + 0.08 0.82 + 0.10 1.41 + 0.16 0.89 + 0.09 1.30 + 0.16
Vi+m(V) | 454+ 0.59 5.07 + 0.61 5.77 + 0.74 10.2 + 1.21 6.26 + 0.70 9.28 + 1.16
N 40 32 30 38 30 30
Mitm(M | 142+ 0.08 13.9 4 0.23 15.0 4 0.21 14.9 + 0.17 14.5 4+ 0.22 14.8 4+ 0.19
6 6+m(s) | 0.56 %+ 0.06 1.31 + 0.16 1.16 4 0.15 1.05 + 0.12 1.25 4+ 0.16 1.05 + 0.13
V4+m(V) | 394044 9.42 + 1.18 7.73 + 1.00 7.04 + 0.80 8.62 + 1.11 7.09 + 0.91
N 31 38 33 38 36 30
M+m(M| 157+ 0.25 15.0 4 0.16 16.0 + 0.26 15.0 + 0.24 16.2 4+ 0.20 15.9 + 0.19
7 o+m(c) | 140+ 0.18 1.00 + 0.14 1.54 + 0.18 1.52 + 0.17 1.22 + 0.14 1.09 + 0.14
Vi+m(V) | 891+113 6.66 + 0.78 9.62 + 1.18 10.1 + 1.15 7.53 4+ 0.88 6.85 + 0.88

I was observed in all age and sex groups. (Table 5).

The increase of the trunk length from endogames
to exogames I and its drop from exogames I to
exogames II reached 3,1 ecm (t = 6,4) and 1,6 em
(t-=2,2) in four year-old boys, 2,0 cm (t = 3,2)
and 2,3 em (t=3,1) in seven year-old boys. In seven

vear-old girls the trunk length in exogames | exce-

eded that of the endogames by 2,8 cm (1 = 3,6)
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and in the exogames II it was 1,8 cm shorter than
in the exogames I.

The variability of the length of the trunk has no
exact dependence on the grade of exogamy. In
4—6 year-old boys and in 5 year-old girls the
variation coefficients in exogames II are higher
than in exogames I or in endogames, In six year
old girls the variability of the length of the trunk it



Shoulder-breadth (cm ) of children differing by the grade of exogamy

/r'
Degree of exogam
Age :
' in years e I
oys Girl
’ irls Boys Girls Boys |  Girls
| M+ (11;) 22 i » 37 |
‘ m .5 4- 0.08 23.0 4 0 32 33 36
. .2
4 |gdm (<3 0.48 1 0.05 - i o.lg 334.3 £007 | 225+021 | 2274016 | 230%0.19
4+ m (V) 1.99 1 0.26 6.30 + 0.70 Y80 - - 8.(2)6 L19 + 0.15 0.93 L 0.11 L18 £ 0.14
I -80 3 0.21 5.28 + 0.66 4.00 & 0.50 6.13 + 0.60
N 30
33
M+m(M | 2424 : 30 35 32
5 o+ m((a)) 1.12 i_ gfg 21!412 T Shale 2.6 3 008 i ;0 Qe I
Vim() | 408 % 080 bt + 0.14 0.81 + 0.10 1.69 + 0.20 1.54 4 0.17 1.27 £ 0.16
) 074058 | 330+042 | 680082 | 6.28 %070 | G514 064
N 40 39
M 30 38 30 30
i ci?;((lf)) ﬁ: i 8';3 2594024 | 2621026 | 2674016 | 2570206 | 255+ 046
V£m(V) o8 ;i e 1.34 4 0.17 1.43 + 0.18 0.99 + 0.11 1.44 + 0.18 2.53 1 0.33
, . 5.17 + 0.65 5.45 + 0.70 3.85 + 0.44 5.60 4 0.72 9.91 + 1.28
N 31 38
M 33 38 36 30
b Girx‘;((l‘g)) ?71-3 + 0.20 26.8 + 0.19 29.6 + 0.34 27.2 4 0.23 27.7 + 0.18 27.0 + 0.43
Vimw| o + 0.14 1.23 4 0.14 1.98 + 0.24 1.41 + 0.16 1.05 + 0.12 2.49 + 0.32
90 £ 0.50 4.58 + 0.52 6.69 + 0.82 5.18 + 0.59 3.79 + 0.45 9.22 + 1.10
PABLE 11 Pelvis breadth ] ifferi h
vis th (cm) of children differing by the grade of exogamy
Degree of exogamy
Age
in years o
Boys Girls Boys Girls Boys Girls
N 30 32 37 32 33 36
M4+ m(M) | 1754 0.10 17.3 + 0.21 18.7 4+ 0.20 17.0 + 0.15 17.2 4+ 0.11 17.6 + 0.20
4 o+ m(o) | 0.57 4+ 0.07 1.22 4 0.15 1.25 + 0.14 0.87 + 0.18 0.66 + 0.08 1.21 &+ 0.14
V + m (V) 3.25 + 0.41 7.05 + 0.88 6.68 + 0.77 5.11 4 0.63 3.83 + 0.47 6.90 + 0.81
N 30 B 30 35 40 32
M4+ m (M) | 182+ 0.17 18.5 + 0.11 18.4 4 0.20 18.2 + 0.28 18.4 + 0.15 18.5 + 0.17
5 c+m(o) | 0914011 0.66 + 0.08 1.15 + 0.14 1.67 & 0.19 0.97 + 0.10 0.97 + 0.12
Vim(V) | 500064 3.56 + 0.43 6.25 + 0.80 9.17 + 1.09 5.27 + 0.58 5.24 + 0.65
—_— :
N 40 52 30 38 30 30
M+ m (M) | 18.0+0.12 19.1 4 0.27 19.2 4 0.21 19.5 + 0.20 19.3 + 0.18 20.0 + 0.46
6 o + m (o) 0.82 + 0.09 1.55 + 0.19 1.17 4 0.15 1.25 + 0.14 1.01 + 0.13 2.56 + 0.33
Vim(V) | 45654051 8.11 4+ 1.01 6.09 + 0.77 6.41 4+ 0.73 5.34 + 0.68 12.8 &+ 1.65
N 31 38 33 38 36 30
M+ m(M) | 2044016 19.8 4 0.21 21.0 +£ 0.36 | 203 +0.27 | 211+028 19.9 + 0.22
7 c+m(o) | 0.94:+0.11 1.34 + 0.15 2.12 + 0.26 1.67 + 0.19 1.73 + 0.20 1.24 + 0.16
V+m(V) | 4.65+059 6.76 + 0.77 | 10.0 + 1.23 8.30 +- 0.95 | 8.19 + 0.96 6.28 + 0.80

exogames I and Il is lower than in endogames. In
the rest of the cases the variability level in all three

groups remains the same.

_ Body weight. As we can see in
7 year-old boys the body weight 1
endogames towards exogames | and from exogames
[ to exogames II it is dropping.
f)h‘op in four-year old boys are
20kg (t = 4.4) and in seven year-0

9

-

Table 6 in 4 and

s increasing from

(t = 3,3) and 29 kg (t = 2,4). In five year-old
boys the body weight is increasing from endogames

towards exogames II by 2,0 kg at t = 4,0. In six

year-old boys the body weight is dropping from
endogames towards exogames I (by 1,1 kg att =
— 9.4) while in exogames | and Il it remains ap-

i 5 roximately on the same level. .
4Tl£l 1 (trl_c;reéi ?)(3 :gd o In seven year-old girls body weight is increasing
; gld boys. 2.8 kg‘ from endogames towards exogames I (by 2,5 kg at
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TABLE

12 ‘1dren differing by the grade o
— Head circumference (em) of childr i me“m;,
'\
» \
Degree of exogamy
. Age I
In years l 1
: | -/ Boys :
_ Boys Girls | Boys | QGirls l Girlg
| | 3 "
N 30 \ 32 4 36
32 u 27 50.5 + 0.24 49.7
g [MEmOD | 5041008 | 4p2ro2e | 6114008 | 40.0:£033 ) B e wo =02
0+mg) | o 6 1.93 & 0.17 <90 3 0,15
Y & mty 45 + 0,06 1.27 + 0.16 | 0.48 &+ 0.0 66+ 032 | 279+£034 | 2611,
e | mV) | 080 £011 | 2584082 | 083+011 | 2086095 = 030
T —— —_— e B \
— 40
N 30 356 32
33 30 51.6 + 0.21 50.1
s MEtmM) | 5124 099 49.4 4 0.22 50.9 + 0.27 50.1 + 0.24 1.32 T 0.12 L1t + 0.9
‘;’j::L m (3) 1.21 4 0.18 1.27 4 0.16 | 1.48 + 0.20 1.40 & 8.;; 230 1 088 a1l ig.u
m ’ : o 79 -+ 0. ’ ; : X
— [T E™M] 2303030 | 2573031 | 2021036 Bt A
\ | 0 \
N 40 l 38 8 30
32 30 50.7 + 0.27 50.7
6 hf'::ttr;((lzl)) ’1”4'2 e 8-?3 50.7 4 0.27 51.8 & gfg ?",’2 i 3’13 1.49 4+ 0.19 1.04 i 8{2
44 4 0.1 1.51 4 0.12 1.11 4 0. ’ ; 2.93 + 0.37 2.0 :
| VEm™) | 2miom | 2griosr | 2054027 | 226+ 026 - S £ 02
—_— e —————— e ————————— \
N 31 38 36 30
38 33 52.0 + 0.21 51.0
7 Lf,i“‘ (M) | 5184021 | 5084022 | 520022 | 5l ; + 8}3 1.26 i 0.15 | 145 i 8%“
Vim ‘g) L16 4+ 015 | 1364016 | 120016 | LISEAM | o0 % gog | o5 & 0'39
m(V) | 2243028 | 2671030 | 244+030 | 22x£0 31
TABLE 13 Head length (cm) of children differing by the grade of exogamy,
Degree of exogamy
Age '
in years 0 I o
Boys Girls Boys Girls Boys Girls
N 30 32 37 32 33 36
MimM) | 169+ 0.06 16.2 + 0.11 17.1 4 0.04 16.3 + 0.15 16.9 + 0.02 16.4 4 0.07
4 o+m(a) | 0354 0.04 0.66 + 0.08 0.29 + 0.03 0.85 + 0.10 0.14 + 0.01 0.46 + 0.05
V+m(V) | 2041+ 0.26 4.08 4 0.51 1.79 4 0.20 5.22 4 0.65 0.82 + 0.10 2.19 + 0.25
N 30 33 30 35 40 32
M+m(M | 168 + 0.04 165 + 010 | 17.1 + 0.11 17.0 + 0.09 17.1 + 0.09 16.6 4 0.09
5 c+m(o) | 0.25% 003 0.62 + 0.07 | 0.62 & 0.08 0.59 + 0.07 0.60 -+ 0.06 0.54 + 0.06
Vim(V) | 146 1 018 3.73 £ 0.45 | 3.68 % 0.47 3.48 + 0.40 3.50 + 0.55 3.26 1 0.40
N 40 32 30 38 30 30
Mi+mM | 172 4+ 013 16.6 + 0.11 17.2 + 0.14 17.3 4 0.08 17.1 + 0.11 16.8 + 0.08
6 o+m(o) | 084+ 0.09 0.64 + 0.08 | 0.80 + 0.10 0.53 + 0.06 0.61 + 0.07 0.48 + 0.06
Vim(V) | 486+ 054 3.86 + 0.48 | 4.64 + 0.59 3.06 + 0.35 3.55 + 0.45 2.85 + 0.36
N 31 38 33 38 36 30
M+mMM) | 172 4011 16.8 + 0.10 17.2 4+ 0,12 17.0 + 0.09 17.4 4 0.10 16.9 + 0.13
% o+m(o) | 0.62%+0.07 0.67 + 0.07 | 0.71 £ 0.08 0.61 + 0.06 0.63 + 0.07 0.76 + 0.09
Vim(V) | 3631045 3.96 + 0.45 | 4.13 + 0.50 3.60 + 0.41 3.60 + 0.42 4.47 3 0.57
t = 2,6) and from endogames to exogames I — CHEST CIRCUMFERENCE

in five year-old girls — by 1,2 kg at t = 2,1. In
four-year old girls the body weight of the exogames
I is lower than in endogames (by 1,1 kg at t = 2,0).

The variability of body weight is increasing in
exogames II compared with the group of endoga-
mous children. This phenomenon was observed in
all age and sex groups, with the exception of four
vear-old girls and five year-old boys.
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We can see in Table 7 that the groups of 4 and
7 year-old boys of exogames 1 have larger chest
circumference than the endogames and exogames
IT of the same age. The difference in the value of
this dimension. totalled: in four-year old between
exogames I and endogames — 1,9 cm at t = 38
between exogames I and II and 1,7 em al

T MY SNG4




(& ; .
eatest head breadin (¢m) of children differing by the grade of exogamy
Degree of exogamy
0
\ I II
Boys : \\
- Qs Boys Girls Boys Girls
\
14.1 4 0.04 37 32 33 36
0.95 i 0.03 (1,35"2’ i g-gg 14.3 4 0,08 13.7 + 0.08 14.0 + 0.12 13.9 + 0.09
1.76 1 0.99 ‘ , 0.52 + 0.06 0.45 4 0.05 0.73 & 0.06 0.56 + 0.06
' 587+ 048 | 3653 049 3274040 | 520+ 0.64 | 4021 047
el US|
30 33 e
30 35 40 32
14. A
it i 8(1,3 (1)332 2006 | 1401019 13.7 4 007 | 145 1 0.07 13.9 &+ 0.10
5.08 & 0, o £004 1 066 1 008 0.46 + 0.05 | 0.45 . 0.05 0.60 + 0.07
08 £ 0.65 2.54 4 0.31 4.47 3 0.57 3.38 & 0.40 3.08 ¥+ 0.34 4.28 + 0.53
s S R . el
0 32 30 38 30 30
(1)462 :it g-gg (1)442 i 8.87 14.5 4+ 0.10 14.1 4 0.05 14.6 + 0.09 14.2 4 g.gg
: : : .05 0.57 3 0.07 0.38 3+ 0.04 0.53 + 0.06 0.55 + 0.
3.84 4 0.42 3.13 + 0.39 3.90 £ 0.50 2.35 i 0.26 | 3.60 + 0.46 3.85 & 0.49
e Eebur el Bab bl ol
31 38 33 38 36 30
14.2 4 0.02 14.4 4 0.09 14.5 4 0.08 14.1 4+ 0.07 14.5 + 0.08 14.0 + 0.10
0.12 4 0.01 0.57 4 0.06 0.50 4- 0.06 0.47 4+ 0.05 0.51 + 0.06 0.56 + 0.07
0.85 4+ 0.10 3.95 + 0.46 3.44 4 0.42 3.55 + 0.38 3.51 + 0.41 3.96 + 0.51
g\ |

TABLE 15 Facial breadth (cm) of children differing by the grade of exogamy
Degree of exogamy
- Age 0 I iy
in years
Boys Girls Boys Girls Boys Girls
N 30 32 37 32 1233016 11236008
11.3 + 0.06 11.0 + 0.09 11.6 + 0.07 11.0 -+ 0.08 11.2 4+ 0. 3k 0
5 1\(4’ i: ';((If)) 0.34 i 0.04 0.55 4- 0.06 | 0.45 & 0.05 0.50 + 0.06 0.94 I 0.11 0.53 & 0.06
| VEmV) | 300%038 | 500 +0.62 | 3.87 1 0.44 4.54 I 0.56 8.39 & 1.03 4.73 ¥ 0.55
o 2y 8 i 350 11 40009 11132009
.2 + 0.08 11.1 + 0.05 11.6 + 0.08 11.1 + 0.08 i§ 1+ 0.
. Mi+m ((Ig)) ‘1)143 i Site 0.31 + 0.03 0.46 & 0.05 0.50 + 0.05 0.59 + 0.06 0.53 4+ 0.06
\?i: oy (V) | 419 % 054 2.79 + 0.3¢ | 3.96 1 0.51 4.50 1 0.53 5.13 & 0.57 4.77 X 0.59
p— " " 32 30 38 30 30
1.5 + 0.06 11.6 4 0.07 11.4 + 0.07 115 + 0.12 115 + 0.11
M i m (M) it i Jios o j:: 0.04 | 043 0.05 044 4 0.05 | 0.70 & 0.09 0.64 1 0.08
6 L ::l!__: m ((g; 2,69 1 0.30 8.21 +0.40 | 3.70 & 0.47 3.94 + 045 | 6.08 1 0.78 5.56 & 0.71
m T & . .
| N a4 s 33 ® 0.67 19 % 00 T
. 0.09 12.0 + 0.06 11.5 4 0. 9 + 0.05 1.6 3 0.08
MitmM)| 119+ gl I i 006 | 038+£004 | 0441005 | 0331 009 0.45 3+ 0.05
7 Gtm(o) | 038+ b o 5.21 + 0.59 3.19 4 0.39 3.82 + 0.43 2.72 & 0.32 3.87 & 0.49 |
Vim(V) | 319%0. . |
S
a- In five cases out of eight the dimension variabil-
!'= 3.0; at the age of 7 years — between exog 8

mes [ and endogames — 2.6 cm at t = 2.8, betweer;
eXogames [ and IJ 2.9 cm at t = 2.9. at. the age o

Years the chest circumference is increasnng/m boyi
from endogames towards exogames 1I by 1.1'crr_1ﬁz(1:_
U= 25 In girls we observed stahsncally Slgn}ll :
ant differences only at the age of 4 years: thlc: c eisn
CIrcumference in exogames II is larger than
®Xogames I by 2.2 cm at t — 3,7.

ity in exogames II was lar

ger than in endogames
or exogames I,

Antero-posterior diameter of the chest. It follows
from Table 8 that this chest dimension is Increas-
ing from endogames towards exogames I: in five-
year old boys by 0,6 cm at { — 3,0, in seven-year
old boys by 0,5 c¢m at t — 2.8, and in girls of the
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Morphological facial height (cm) of children, differing by the degree of €z0qap,

Degree of exogamy
. Age -
In years 0 I
Boys Girls Boys l Girls Boys Girlg
! ) o
33 36
N 30 32 37 32
¢ lsiam) sude | i | sl | mien | dmeis ) s
7Etm(o) | 02431003 | 0341004 | 020002 39 4 0. : ; : .
VEm(V) | 2063037 | 4355083 | 240502 | 4934001 | 3E5E04 | 580k 0g
|
N 30 33 30 36 ¢ -
. MmO | 8404 008 8.30 + 0.14 8.70 - 0.09 8.40 4 0.08 8.70 & 8'83 gig 0.7
FEmlg) | 0443005 | 0811000 | 060006 | 0815008 | 049288 | O 005
VEMOY) | 5231067 | 974120 | sr4L070 | 007072 | 5630 0 & 0.40
\
N 40 92 30 38 30 30
6 |MEMOD | 8801008 | 8604007 | 8804017 | 850006 | 8.80 %000 8.60 4 0.08
\‘,’::f o ({',g 0.56 + 006 | 0451005 | 098+ 012 | 041004 ggé i g-gg s i 3‘7’2
= m . . . .
D ( 636 £ 071 | 5231065 | 114143 | 482+ 055
—_—
> 31 38 33 38 36 30
7 |[MEMOD | 0004007 | 8604008 | 9004007 | 000008 | 9104007 | 860 007
\‘,’ tm(o) | 040 & 0.05 0.52 + 0.05 0.45 + 0.05 0.52 + 0.05 0.44 4 0.05 0.42 + 0.02
| EMO) ] 440056 | 6051069 | 500+ 061 | 577066 | 484057 | 4871062
\

same age by 0,3 cm at { = 2,0. N
were found between exogames |

The variability
meter in the gr
sex and exogam

o real differences
and II.

of the antero-posterior chest dia-
oups divided according to age,
Y, remained usually on the same
lgvel. In seven-year old boys an increase of variabil-
lity of this dimension from the endogames towards
exogames II was observed at t — 2,7, while in
four-year old girls the variability was dropping
from the endogames towards exogames Il at t =

29.

Transverse diameter of the chest. As it follows
Trom Table 9 this dimension is increasing from en-
dogames towards exogames I (by-0.6 cm at t =3.3
in five-year old boys, by 0.8 cm at t = 3.5 in six-
year old boys, by 1.0 em at t = 3.7 at six-year old
girls) and from exogames I to exogames II (by 0.5
cm at t = 2.2 in four-year old girls and by 0.9 em
at t = 3.0 in seven-year old girls).

The variability of the transyerse diameter of the
«<hest in boys remained on the same level, with
the exception of six-year old boys where we ob-
served an increased variability of this dimension
from the endogames towards exogames I at t = 3,4.
In girls we observed an increase of variability in
the age group of the five-year old from the endo-
games towards exogames I at t = 3,8, and in the
seven-year old girls there was an increase of varia-
bility from endogames to exogames I at t = 2.4,
and a drop of variability from exogames I to exoga-
mes Il at t = 2.2,

Shoulder-breadth. As it follows from Table 10 the
shoulder-breadth is increasing from endogames
towards exogames I (by 0,8 cm at t = 8,0 in four-
year old boys, by 0.3 em at t = 5.0 in five-year
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old boys, by 1,6 em at t = 5,0 in six-year old boys
and by 1.7 em at t = 5,6 in seven-year old boys),
We observed a drop in this dimension from exo-
games | to exogames Il in four-year old boys (by
0,6 em at t = 3,5) and in seven-year old boys (by
1’,9 em at t = 4,4). In girls we found practically ng
differences between endogames, exogames [ an(
exogames I in this dimension.

The variability of the shoulder-breadth from en-
dogames towards. exogames I in boys remained
practically the same, wih the exception of seven-
year old boys, where we observed an increase of
variability of this dimension from the endogames
towards exogames I at t = 2,8. In the transition
from exogames I to exogames II we found an in-
crease of variability in 4 and 5-year old boys at t =
4.1 in both cases. In 7-years old there was a drop
of variability at t = 3.1. In girls there were no dif-
ferences in this dimension between endogames and
exogames I, in the transition from exogames I to
exogames II, however, we observed an increase of
variability (in the age groups of 6 and 7-years at
t =45 and t = 3,0).

Breadth of pelvis. The data in Table 11 show
that within the same age and sex groups there are
no differences in the pelvis breadth between the
endogames and exogames I and II. The only excep-
tion is the group of four-year old boys, where exo-
games | have 1.2 ecm broader pelvis than the en-
dogames (t = 5.0), and there is a drop in this
dimension from exogames I towards exogames II,
reaching 1.5 em at t =6.2,

In six year-old boys in exogames [ the pelvis is
1,2 em broader at t = 7,0 than in the endogames.

In three cases out of eight the variability in exo-
games I was higher than in endogames, in two



TABLE 17

Age
in years

H ;
and strength (kg) of children differing by the grade of exogamy

Degree of exogamy

N
M 4 m (M)
¢ + m (o)
V 4+ m (V)

N
M 4+ m (M)
¢ + m (o)
V + m(V)

36

.6
8
3.

35
7.70 4+ 0.37
2.24 4 0.26
29.0 + 3.44

32
8.20 -+ 0.40
2.32 & 0.28
28.2 + 3.52

N
M 4+ m (M)
o 4 m (o)
V 4+ m (V)

13.6 4 1.74

38
11.2 + 0.34
2.12 + 0.24
18.9 + 2.17

30
10.4 + 0.57
2.89 + 0.37
27.7 + 3.58

N
M 4+ m (M)
¢ + m (o)
V 4+ m (V)

33
15.0 + 0.50
2.92 4 0.35
12.8 + 1.58

38
12.0 + 0.24
1.51 4 0.17
12.56 + 1.43

30
12.2 + 0.43
2.45 + 0.31
20.0 4 2.58

cases In_exogames Il it was lower and in one case
it was higher than in exogames I.

Head circumference. The results of Table 12 show
that this dimension in boys is increasing from en-
dogames towards exogames I at the age of six
years by 0,7 cm at t = 7,0 and at the age of five
years is dropping by 0,3 cm at t = 2,7. From
exogames I towards exogames II the head circum-
ference is decreasing at the age of four years by 0,6
em at t = 2,7 and is increasing at the age of five
years by 0,6 cm at t = 6,0; at the age of 6 and 7
vears the given characters remain on the same
level. In girls-exogames I the head circumference is
increasing compared with endogames: at the age of
4 and 5 years by 0,7 cm at t = 2,2 in both groups,
at-the age of 7 years by 0,6 cm at t = 2,1. During
‘the transition from exogames I to exogames IT no
substantial changes were observed in the head
circumference of the girls. .

The variability of the head circumference does

not show any exact dependence on the grade of

exogamy, neither in boys, nor in girls. The only
exception are boys at the age of 4 years, whose
variability is increasing during the transition from
exogames I to exogames 1I by 1,9 0p at t = 5,5,
and 6-year old boys whose variability is drop-
ping during the transition from endogames Lo
exogames I by 0,6 % at t = 2,1.

Head length. As it follows from Table 13 this di-
mension is increasing from endogames towards
exogames I (by 0,2 cm at t = 2,8 in four-year old
boys, by 0,3 ecm at t =2,7 at five-year old boys,
by 05 cm at t = 3,8 in five-year old girls and by

7 cm at t = 2.8 at six-year old girls and is drop-
Ping from exogames I to exogames II (by 0,2 em at

t = 4,0 in four-year old boys, by 0,4 cm at t =
3.0 in [ive-year old girls, by 0,5 em at t = 5,0 in
six-year old girls).

The variability of the head length in five-year
old boys is increasing from endogames towards exo-
games I by 2,2 % at t = 4,5. From exogames Ito
exogames II the variability is dropping in four-year
old girls by 3,0 % at t = 4,3. In other age and sex
groups the variability of the head length remains
practically on the same level.

Greatest head breadth. The data in Table 1%
show that boys-exogames I have a larger transverse
diameter of the head than boys-endogames at the
age of 4 years (by 0.2 cm at t = 2.5) and at the
age of 7 years (by 0,3 cm at t = 3,0). When comp-~
aring girls-endogames and girls-exogames I we ob-
served a drop in the transverse diameter of the
head — in five-year old by 0.2 cm at t = 2.0 (and
in six- and seven-year old by 0,3 cm at t = 3,0
in both cases).

From exogames.] towards exogames II the
greatest head breadth usually remains the same.
The only exception are the four-year old boys,
whose transverse diameter of the head dropped by
0,3 cm at t = 2,1.

The variability of the greatest head breadth in-
creased from endogames to exogames I in four~
and five-year old boys by 1,9 % at t = 4,1 and by
2,6 % at t = 5,9. In other cases no real changes
have been observed, either in boys nor in girls. The
variation coefficients from exogames 1 towards
exogames II were increasing in four-year old boys
(by 1,6 % at t = 2,0) and in six-year old girls
(by 1,5 % at t = 2,6).

Facial breadth. It follows from Table 15 that
facial breadth is increasing from endogames towards
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?an'as l i) fOl.lr-.\-oar old boys by 0.3 em al
l = /" ar{‘:_l in five-year old boys by 0,4 cm al
i ot om exogames [ towards exogames 1
in f mension is decreasing by 0,4 em at t = 2,3
no S(}UP-_)I'.car Old_ boys. In other age and sex groups
gnilicant differences were observed.
- ;‘\."‘;':(‘:‘l:l)'l.l,\"i_()'l"dllle facial.bromllh in the age
ool b ps divided according 1o the grade of
¥ .g'am:\ remained usually on the same level. There
e:(:g;:]:":("i(“"l;‘;‘f)f.;’f‘rlnl)ilil.\' of lhis. dimension from
boys by 4.5 0 al“ “_‘“;’F““)(‘S 1 in four-year old
2.4 0/, at l"=’"2::; ll = 4.0, in six-year old l)q_\'.s by
increased from end n Rll‘ls‘ the variation coelficients
17 % a1t = £ ilOgtzlamo.s lowards exogames | by
endos i ) M the age of five ycars, and from
clcogames lo exogames | they dropped by 1.4 9,
at t.= .)..0 at ”]C age Of SO\'(‘;] VEars. . /

" 3\{?’3}’;‘:1<}€:'Cetfl'fac¢al height. The data of table 16
girls have year old boys and seven-year old
! & grealer morphological facial height in
gx?ogamos | lhf‘m m endogames: the difference is
«oomatt=25and 0.4 cm at t = 3.6. In other
groups lhe_rc are no significant differences.
_ The "af_labl!lty of the morphological facial height
mncreased in six-year old boys from the endogames
towards exogames I by 4,7 9 at t = 2,9, and
grg%ped from exogames I towards exogames II by
/2 % at t = 49. In five-year old girls the varia-
ton. coefficient dropped from the . endogames to
exogames I, and from exogames I to .exogames 11
by 3,7 % at t = 2,6 and by 2,9 9%, at t — 2,8. In
other groups the variability remained practically on
the same level. g SRS ;
Hand strength. As we can see in Table 17 no dif-
fferences were found in this character bétween va-
rious exogamy grades. In six-year old boys there
1s a certain drop in the hand strength from endoga-
mes towards exogames T by 1.2 kg at't = 4.0. In
four and seven-year old boys the hand strength is de-
creasing from exogames I to exogames II by 1.6 kg
(t = 3.0) and 1.8 kg (t =3.0), but in six-year old
boys this character is increasing under equal condi-
tions by 2.5 kg (t = 4.4). The hand strength of girls
in various exogamy-grade groups remains practical-
ly the same. :
The variation coefficients of the hand strength
of five-year old boys are increasing by 8,0 ¥, at
t = 2,1 from the endogames towards exogames I.
From exogames I towards exogames II they are
dropping (in six-year old boys by 8,7 % at t = 2,6),
or are increasing (in six- and seven-year old girls
by 8,8 % at 2,1 and by 7,5 Y at t = 2.,5).

DISCUSSION

Let us have a look at the final table, showing the
dependence of the body dimensions of children
upon the grade of their exogamy (Table 18).

The analysis of Table 18 shows that in four-year
old boys all the followed dimensions increase from
the endogames towards exogames I with the excep-
tion of the antero-posterior and transverse dia-
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Statistically reliable changes in bOdy

TABLE I8 dimensions of children at the trangy;
from one exogamy grade to other
S

1| Boys Girls

Age
s Yit | 0
years) 0=t I-g
th |1,2,3,4
Growth 7,8,9,11, — 7 4,6,11
12, 1
. D - 1,2,3,4,
P T80T | 312 |
12,13, 14
—_— e | \
Growth |1,6,6,8, 3,7 7,8 I
5 10, 11,12 .
Drop 7 - 8
P i
6 Growth |1,6,12,13 14 1,6,8 o
Drop 3,9,14 1 9 8
e e \
Gl‘O\Vth l, 29 3! 4) 5 - l; 2, 3, 5 6
7 9,12 g g i L
- My Uy 5y ) 2y 10
Drop 12, 14
NOTE:

2 — trunk length, 3 - boc%y weight,

_ chest circumference, 5 — antero-posterior diameter of
fhe clfesez 6a—- trcfnsverse diameter of the chest, 7 — heqq
circumference, 8 — head length, 9 — greatest head breadth,
10 — morphological facial height, 11 — facial breadth, 12
shoulder breadth, 13 — pelvis breath, 14 — hand strength,

0, I, Il — grades of exogammy. .

1 — body length, —

meters of the chest, morphological facial height and
hand strength. Most of the body dimensions
drop from exogames I towards exogames II —
with the exception of the antero-posterior and trans-
verse diameter of the chest and of the morphologic-
al facial height. In four-year old girls we observed
an increase of body dimensions from endogames
towards exogames I and from exogames I to exoga-
mes Il in one and three characters out of the 14.
In five-year old boys seven body dimensions in-
creased from endogames towards exogames I (Table
18). In five-year old girls from endogames to
exogames I the circumference and head length in-
creased, and from exogames I to exogames II the
head length dropped. In six-year old boys from
endogames to exogames | the body length, transver-
se diameter of the chest, shoulder breadth and the
pelvic breadth increased. From exogames I towards

- exogames Il the body length dropped. In six-year
-old girls from endogames towards exogames I the

body length, transverse diameter of the chest and
the head length increased. From exogames I to-
wards exogames II the head length decreased. In
seven-year old boys from endogames towards
exogames | there was an increase in seven. body.
dimensions (Table 18). From exogames I towards
exogames II 6 body dimensions decreased. In seven-
year old girls from endogames towards exogames



| ll}e body length. the lengii f

welghg and ihe 5”\1(‘1‘()‘1){:)%; 0 the trunk, the body
chest increased. From cxou-; “\'.m‘ diameler of the
I the body length, lho‘ lpm(rn;(s [ towards exogames
mo\li[_)hologica] facial ll(‘igi:]th:j:-o(;,ﬁ):llle trunk and the

‘e can say 5 2 e

dimensions fr:on:h?*:ull(l)m:(’ :& o Jchne gt ooy
and they decrease frori( ':;Zg::l‘l‘:“'(:sl(‘XUg«'\ml‘S l
I — e ) s | o exogames
old bOVHZOZf]dC()i:SE(I‘(\::?l_lS.ly ‘m fou.r- and scvoﬁ-_\'cm'

The analysis oi' tl ‘1 e gll'lf.

Wi, 5 ‘1(, n.lorpho-funcllolml differences

games, exogames | and Il enables us
to draw the conslusion that in boys body length
and shlouder breadth are the most sensitive loycio-
gamy characters (Table 18). For the lransvérse z;nd
anteroposte:rior diameters of the chest and for the
m9rph0[c_:>gmal facial height there was increase in the
arithmetic means only from endogames towards
exogames I. In body weight, transverse diameter
fmd c1rcgmferencc ol the head the arithmetic mean
is dro_ppu}lg from endogames towards exogames I
and is increasing from exogames I toward;
exogames II. The hand strength is dropping with
the mc'reasing exogamy grade.

In girls the ‘waves’ of changes from endogames
towards exogames I and further. towards exogames
Il are most characteristic for the body length and
for the head length (Table 18) — while the greatest
head br'eadlh decreased from endogames to exoga-
mes I. The decrease of the greatest head breadth
with the increasing head length in five- and six-year

old girls is a proof of dolichocephalization of exo-

games | compared with endogames.

Let us have a look at the pecularities of dimen-
sion variability in children with various grades of
exogamy (Table 19).

The data in Table 19 show that in four-year old
boys the variability from~ endogames -towards
exogames I is increasing. in body length, chest
circumference, greatest head breadth and in the
pelvis breadth. The variability is increasing from
exogames | towards exogames I in seven body
characters (Table 19) and is decreasing for the
pelvis breadth: In four-year old girls the variability
is increasing from endogames towards exogames
1 in the body weight. The variation dropped from
exogames | to exogames II in the head ‘le‘ngth. In
five-year old boys the variation coefficients “1n-
creased from endogames towards exogames I in the
length of the trunk, head length, hand strength and
they decreased for the chest circumference. The
varation coefficients increased from exogames
towards exogames II in body weight, chest circum-
ference, shoulder breadth and they dropped in the
length of the trunk and greatest head brgadth. In
five-year old girls the variation coefficients mcrpased
from endogames toward exogames I in five dimen-

sions (Table 19) and t
phological facial hei
games II the variation co
the chest circumference, for t
height and for the bo
increased in six-year ol
ards exogames [ in the t

hey decreased for the mor-

ght. From exogames I to exo-
efficients decreased In

he morphological facial
dy breadths. The variability
d boys from endogames tow-
runk length, morphological

_ towards exogames II it 1

Statistically reliable changes of the
variability of body dimensions

of children at the transition from
one exogamy grade to the other one

TABLE 19

Boys Girls

0—I I—II 0—I

Growth |1,4,9,13 [1,2,3,7,
9,11,12

Drop — 13

Growth 3,4,12

Drop 2,9

Growth 3,11

Drop 1, 10, 14

Growth 1

Drop 12

d transverse diameter of the chest
circumference. From

s II the variability in-

facial height an
and it dropped in the head
exogames | towards exogame
creased in body weight, in facial breadth and it
dropped in body Iength, morphological facial height
ix-year old girls the

and in the hand strength. In st
variability increased from endogames towards

exogames I in the trunk length. From exogames I
nereased in six body di-
mensions (Table 19). The variability in seven-year
old boys increased from endogames to exogames
I in five body dimensions (Table 19) and it drop-
ped in body length. The variability increased from
exogames I to exogames II in the body length and
it dropped in shoulder breadth.

In seven- year old girls the variability from endo-
games toward exogames I increased in the chest
circumference and decreased in facial breadth. From
exogames I towards exogames II the variability in-
creased in shoulder breadth, in hand strength and
decreased in the transverse diameter of. the chest.

We can say that the variability of characters is
in most cases increasing with the increasing grade
of exogamy. In four-year old boys and six-year old
girls the main changes of variability occur at the
transition from exogames I to.exogames II and in
seven-year old boys — at the transition from the en-
dogames to exogames I.

Our presumption was proved by the results of
this research; i.e. the growth of the grade of exo-
gamy to a certain level stimulates the growth and
development of the children, however, after cros-
sing this level the heterosis effect drops. The chosen
criterion of exogamy degree as follows from the
information on the grandparents proved apt.
This explains our results which N. Wolanski and
coll. were unable to achieve.

The increase of variability of the characters with
the increase of the grade of exogamy is natural
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lSllll(l\cglalrlrlcordﬁ\-‘cl(:pm(-nl of "ﬂl_‘inl)ilil_\" d(‘pon(!s .
group (endo :1(‘ "m‘.)‘l’.s — and in the more uniform
of mixed ]g mous) it is lower, while in the group
1 Xed character (exogamous groups) it is higher.

e (?l)\']()llﬁ character of the "wave' is also natural
(the increase and following drop of the character
from endogames towards exogames I and then
l?\\-:ll‘(l.\‘ exogames 11) in hovs compared with girls.
From the literature we know verv well that females
are more resistant towards various influences than
males. As 10 age differences in the display degree
0.f the ‘wave' we explain the obvious manifesta-
tion nf‘lhif phenomenon at the ages of 4 and 7 years
bf activation of the growth processes at these ‘ages.
\l”c’lf!(‘.(‘hll(ll‘(‘ll of the Upper Dnieper District in
the l)lll(‘_ln‘()[)(‘lm\-sk Region show a so-called semi-
g!r‘owl]]. Jump, it will be, however, the subject of
a special paper. )

CONCLUSIONS

. é The comparison of pre-school age children of
ndogamous and exogamous origin shows that the
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