
The Journal of Heredity 66:179-180. 1975.

No evidence for a genetic basis of tongue
rolling or hand clasping

N. G. MARTIN

OCCASIONALLY one still finds in elementary
genetics courses and elsewhere, the ability to

roll the tongue and the manner of clasping the hands
cited as examples of simply inherited human polymor-
phisms. This is despite extensive evidence to the con-
trary that has accumulated over several decades.

Sturtevant7 found that about 65 percent of persons
studied were able to turn up the edges of the tongue
and although some people were able to learn the
ability, family data indicated that it was inherited as a
simple dominant allele. However, Matlock6 reported 7
out of 33 monozygotic (MZ) twin pairs discordant for
the ability, and Sturtevant8 concluded that "there is
sufficient nongenetic influence to make the character
practically useless as a genetic marker." He confessed
to being "still embarrassed to see it listed in some
current works as an established Mendelian case." Ten
years later the myth is still not quite dead.

A similar story applies to handclasping. Lutz4 ob-
served that when the hands are clasped naturally most
people will put the same thumb—either left or right—
uppermost every time.

In progeny of R x R matings 72 percent (95/135)
were R claspers while from L x L matings 42 percent
(22/56) were R claspers so Lutz concluded that the
trait was under genetic, if not simple Mendelian con-
trol. Subsequently, Dahlberg1 found equal proportions
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of discordant pairs among MZ (34/69) and DZ (56/123)
twin pairs. Other studies2-3 have found little or no
evidence for a genetic component in handclasping from
different family relationships.

Tongue rolling and handclasping data from a recent
twin study presented here confirm the findings of earlier
twin studies. A sample of 47 same-sex twin pairs
all aged about 20 years was scored for these two
characters. The ascertainment of the sample and its
sex and zygosity composition have been reported else-
where5. Table I shows the distribution of the two traits
in MZ and DZ twin pairs. There is no evidence for
greater concordance in MZ pairs in either trait. The
3 x 2 contingency tables are not strictly applicable
because some of the expected numbers are less than
five. If concordant classes are grouped the equal con-
cordance of MZ and DZ twins is seen even more
clearly for both tongue rolling (xi2 = 0.01) and hand
clasping (xi2 = 0.51).

This does not exclude the possibility of polygenic
predisposition towards one or other morph but any
such influence must be slight.

It is possible that patterns of family similarity that
have been observed could arise from mimicry of paren-
tal behavior when children are learning different motor
activities. If this were so one would expect to find
significant concordance in both MZ and DZ pairs.
Since there is no heterogeneity in the pattern of con-
cordance between MZ and DZ pairs, we can pool
them to make an overall test of concordance as shown
in Table II.

The discordant pairs are divided equally between the
two discordant cells. It appears that the behavior of
one twin of a pair is independent of the behavior of
the other in both traits. However, the family studies
mentioned indicate that there is some parental influence
in both tongue rolling and hand clasping. If there is
any such influence in these data it is not large enough
to be detected.

We must conclude that most of the variance in
these traits arises from the specific environmental in-
fluences and chances that affect the individual. These

Table I. Concordance for tongue rolling and hand clasping
in a sample of MZ and DZ twin pairs

Table II. Concordance for tongue rolling and hand clasping in
all (win pairs

Tongue rolling

Both rollers
One roller, one nonroller
Both nonrollers

Total

Hand clasping

R - R
R - L
L - L

Total

MZ

15
8
5

28

x,2

MZ

9
12
7

28

x*2

DZ

10
6
3

19

= 0.06

DZ

1
11
7

19

= 4.90

Total

25
14
8

47

P > 0.05

Total

10
23
14

47

P > 0.05

Tongue rolling

Twin 2 +

Total

Hand clasping

Twin 2 R
L

Total

Twin 1

25
7

32

Xi !

7
8

15

= 3.32

Twin 1
R L

10 11.5
11.5 14

21.5

x.2
25.5

= 0.001

32
15

47

P > 0.05

Total

21.5
25.5

47

P > 0.05
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traits illustrate the point that family resemblances re-
veal little about genetic or environmental determination
in the absence of data from twins or relatives reared
apart.
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Inheritance of purple testa in sorghum

A. J. CASADY

SEEDS of some sorghum, Sorghum bicolor (L.)
Moench, varieties have a layer of cells, known

as testa, immediately outside the aleurone. The testa
is usually brown2"6. However, Ayyanger and Krishna-
swami' reported colorless testa, and the sorghum line
IS 10609C has a purple testa. Sieglinger4 reported that
the presence of testa was controlled by a single domi-
nant allele, denoted B. Stephens5 reported a second
dominant allele, denoted B2, for the presence of testa,
and he demonstrated that B and B2 were complemen-
tary for the presence of testa. Quinby and Martin2

and Schertz and Stephens3 suggested that/? be changed
toB,.

Material and Methods

The pure line KS18, as the female parent, was
crossed with IS 10609C. KS18 had no testa and was
known to have the genotype b,b, B2B2. Because IS
10609C had a testa, it was presumed its genotype was
BfifizB^. The F, and F2 progenies of the cross were
grown in the field in 1972 and 1974, respectively.
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Results and Discussion

Seeds of the Fj progeny had a brown testa, indi-
cating that KS18 possessed a dominant allele for brown
testa. In the F2 progeny, testa was present in 703
plants and absent in 226. That segregation did not
deviate significantly (x2 = 0.22, P = 0.75-0.50) from a
3:1 ratio as reported by other investigators. The 703
plants with testa had a segregation of 545 brown testa
and 158 purple testa, close to a 3:1 ratio (x2 = 2.39,
p = 0.25-0.10). The results showed that brown vs.
purple testa was controlled by a single pair of alleles,
with brown dominant. The symbols Tp and tp have
been assigned to denote brown and purple testa,
respectively.

Summary

An inheritance study of testa color in sorghum seed
showed brown vs. purple testa to be controlled by a
single pair of alleles, with brown dominant. The sym-
bols Tp and tp have been designated to denote brown
and purple testa, respectively.
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