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ABSTRACT The present study has besn camied out to
determine the inheritance and distribution of various
morpho=genetic traits an 100 families of Panchkula
{Haryana) comprising of 100 fathers and 100 mothers and
their 255 children. Out of 255 children examined, | 10 are
wons and 145 daughters. The twelve morpho-genetic and
behavioural fraits studied include ear lobe attachment,
tomgue rolling, tongue folding, arm folding, hand clasping,
handedness, thumb flexibility, mad phalangzal hair, digital
hair, bength of index finger relative 1o ring finger, bength af
second |oe relative to great toe and iris ealour. The resulis
of the present study indicate that in majority of the traits
there i3 greater influence of fathers on sons and mothers on
daughters as regards to mode of inheritance and this has
been found to be statistically significant, A comparison with
ihe available studies on neighbounng populations for dis-
tribution of these trais have been made with fathers and
muothers of the present study

INTRODUCTION

According to Boyd 1950, various behav-
ioural and morphological characters can be uti-
lised profitably to investigate genetic variation
within and among human populations, though
the mode of inheritance of all these characters is
still rather unclear, Since the morphological traits
are a typical example of polygenic inheritance
controlled by multiple genes, environment and
their interaction, hence the inheritance of such
traits is complicated and till today we are failing
to reach a common agreement in establishing
their heritabiliny.

There had been a number of studies on the
incidence of morpho-genetic traits reporting
human variation. Dutta and Ganguli { 1965) and
Malhotra and Kanhare (1976) also pointed out
the effect of isolation and genetic drift, ethnic,
social, hierarchial and micro-evolutionary influ-
ences on the occumence of such traits,

The present study is an attempt to observe
the incidence and to study the inheritance of
selected morpho-genetic traits from family
data.

MATERIAL AND METHODS

The present study has been conducted on 100
families of Panchkula (Haryana) near
Chandigarh. The data are comprised of 455 in-
dividuals including 100 fathers, 10 mothers and
their 255 children. Out of 255 children surveyed
110 were sons and 145 daughters. The fathers
of the present stndy ranged between 24-55 years
and mothers between 22-51 vears of age. Se-
lected twelve morpho-genetic traits were stud-
ied on these family memhers.

RESULTS AND DISCUSSION

The parents (100 fathers and 100 mothers)
belonging to 100 families of the present study
are considered as unrelated male and female in-
dividuals for the purposes of comparison with
other neighbouring populations worked out for
frequencies of various morpho-genetic and be-
havioural traits. However, the number of re-
quired populations available for comparison is
limited and in some traits even missing.

A quick glance at table 1 depicts that males
and females of the present study are showing
almost similar pattern of distribution for Ear lobe
attachment, Arm folding, Hand clasping and
Handedness as is observed in neighbouring
populations chosen for comparison.

For the trait, presence of mid-phalangeal hair,
data is available on the male populations only
and the present study males {64.0%) lie within
the range. However, 28.0 percent femnales of the
present study are also showing presence of mid-
phalangeal hair. The males of the present study
(13.0 and 45.0) are lying within the range for
the traits - length of index finger 11 = IV and
tongue rolling (Rollers) respectively whereas the
females are showing higher percentage (17.0 and
57.0 respectively) as compared to neighbouring
populations. The trait tongue folding (folders)
has been found much more frequently in the
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Table 1: Frequenches of wvarlous morpho-genctic traits in selected neighbouring populations

FRAVEEN SINGHAL, RAJINDER KUMAR AND EKTA JINDAL

Trait Plrce Populniion Sex No. Percen- Authar
Tested inge
Ear Lobe Ludhiana Jan Sikh - VRS 1713 Kalia and Gupa, 1978
Adtachment Brahmins - 133 13.31 Kalia snd Gepia, 1978
{aeached) K hairis - 191 17.28 Kalia and Gupaa, 1978
Aroras . 130 13.85 Kalia and Gupta, |978
Vaishya . | 16.90 Kalia and CGupta, 1978
Muscelboous. - @7 2062 Kalia and Gupta, 1978
Kamal, Kurukshetra Brahmins M 100 .00 Yadav et al, 19404
and Sonepat F 100 67,00 Yadav et al , |994
Arvbala, Yamunanagar,  Baniva M 104 .00 Yadav et al , 1994
Koamal and Kuruksheira F 1040 4000 Yadav et al., 1994
Lukhi (Disie. Kaithal) Hajput M 1040 33.00 Wadav eral, 1994
F 100 2200 Yadav e al, 1994
sdahendergarh, Jind, lat M 182 846 Yadav eral., 1994
Hisgar and Kurukshetra F 33 1m0 Yadav et al., 1994
Mahendergarh and Saini M 146 20.55 Yadav et al., 1994
Kuruksheira F 52 2105 Yadav et al., 1994
Panchkula {Haryana) Miscellaneo s M 104 36,00 Present Study
F 10 20,00 Present Study
Tongue Patiala AT M 10 4.00 Simgh eval, 1970
Falding F 130 188 Singh e1al., 1979
{Falders) Banivas M B4 149 Simgh eval., 1970
F 109 4.60 Singh etal., 1979
Panchkula {Haryana) Miscellaneous M T X100 Present Shudy
F 10 1800 Present Study
Tongue Patiala K hairis M L] 47.00 Singh et al.. 1970
Ralling F 130 51.30 Singh et al.. 1979
(Rollers) Banivas M B 4884 Singh eial., 1979
F 10 52.29 Singh et al. 197%
Panchkula {Haryana) Miscellaneous M 104} 45.00 Present Siudy
F L] 57.00 Present Siudy
Arm Folding Patiala K hairis M 104 4,00 Singh eval., 19T
iRighi Type) F 130 47.69 Singh et al. 1979
Baniyas M B 31.40 Singh et al.. 19T
F 109 1578 Singh et al,, 197%
Kamal, Kurukshetra Brahmins M 10 46,00 Yadav et al., 1994
and Sonepat F i 0.0 Yaday et al., 1994
Ambala, Yamunanagar,  Baniva M 104y 5100 Yadav etal . 1794
Kamal and Kurnuksheira F 10} 56,00 Yadav et al., 1904
Lukhi {Distt. Kaithal) Rajput M 100 40,00 Yadav et al., 1
F 1] 63.00 Yadawv et al., 1994
Mahendergarh, Jind, Jat M 182 44 50 adaw e1al., 1904
Hissar and Kurukshetra F i3 60,60 Yadav et al, 1904
Wahendergarh and Saimm M 1446 4726 Yadav et al., |9
Kurukshetra . F 52 42,31 Yadaw et al., 1994
Panchkula {Haryana) Miscellaneaus M [LLy JE.00 Present study
. F 1063 3300 Present study
Hand Clasping  Amritsar (City) Jat M Ty 27.85 Bansal, 1968
iLeft Type) F 48 37.50 Bansal, 1968
K hatris M 48 27.30 Bansal, 1968
F 17 2810 Banzal, 1968
Brahrmins M 26 an0.70 Bangal, 1968
Karmal, Kurukshetra Brahmins M 100 47,00 Yadav et al., 1994
and Sonepat F 100 36.00 Yadav et al., 1994
Amhbala, Yarmunanagar, Bania | 100 3504 Yadav et al., 1994
Kamal and Kurukshetra F 100 A0 Yadav et al., 1994
Lukhi {Ddsti. Kaithal) Rajput B4 100 3500 Yadav eral., 1994
F 100 3200 Yadav et al., 1994
Mahendergarh, Jind, Jai b 182 4341 Yadav et al., 1994
Hissar and &urukshetra F 33 4545 Yadav ot al,, 1954
Mahendergarh and Saini Ll 146 45.21 Yadav et al., 1994
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Table 1: Contd.....

Tranit Place Papulation Sex Na. Percen- Authar
Tested lage
Eurukshetra F 52 40,38 Wadav ef al, 1704
Fanchkula {Haryana} Miscellaneous M 100 3700 Present Sudy
F 100 46,00 Present Study
Hanmdeilness Delhi lats 4] o9 ax.7s Malhotra, 1976
{Left Handedy Rajputs M 1ol 0198 Malhoira, 1974
Kamal, Kuruksheira, Brahrman M 10 0300 Yadav ef al., 794
amd Sonepat F 100 05,00 Yadav ef al, 1494
Ambala, Yamunanagar, Banias M (L1 01.04 Yadav ef al., 1704
Kamal, and Kurukshetra F 100 010 Yadav et al., 1904
Lukhi (I, Kaithal) Rajput M 100 0.0 Yadav el al, 1904
F 100 0200 Yadav et al, 1994
Mahendergarh, Jind, Jat M 182 IE R Yadaw e1al., 19494
Hissar and Kurukshetra F 33 03,03 Yadav et al., 1994
Mahendergarh and Saini M 146 02.05 Yadav etal, |904
Kuruksheira F 52 LU R Yadav et al, 1994
Panchkula {Haryana) Miscellaneaus I 100 020 Present Study
F 100 . (43 Present Siudy
Mid- Delhi Gugjjar M 106 50.94 Malhoara, 1976
phalangeal Jat L 10 67.89 Malhodra, 1976
Hair { Present) Rajput M (F1] 69,04 Malhoira, 1976
Panchkula (Haryana) Miscellaneous M 100 e, (4] Present Siudy
F L) 18,04 Present Siudy
Length of Pumjah Bamgarhias M 150 04,66 Singh and Bansal, | 963
Index Finger F 150 14.53 Singh and Bansal, |93
relative 1o Ring  Panchkula (Haryana) Miscellaneous M 10y 13.00 Present study
Fimger (1F=1V) F (L1 1] 17.00 Present study

a = Male, F = Fermale

present population (31,0 males and 28.0 females)
in comparison to selected populations chosen
iTable 1).

Table 2 depicts the distribution of twelve
morpho-genetic and behavioural traits in 100
families. Out of fathers and mothers, 100 each,
the number and percentage of parents with the
trait have been depicted. The sex-wise distribu-
tion of total children belonging to these parents,
have been shown. The number and percentage
of sons and daughters showing the trait has also
been exhibited separately.

The analysis of the results obtained from the
present study (Table 2) regarding the heritabil-
ity of twelve selected morpho-genetic and be-
havioural traits shows that the mode of trans-
mission can be explained under three heads:

1. The traits transmitting in majority from moth-
ers to daughters and fathers to sons.

2. The traits ransmitting in majority from moth-
ers to sons and fathers to daughters.

3, Transmission of the trait not influenced by
either parent.

The present study results (Table 2) are show-

ing that majority of the traits (Ear lobe attach-
ment, Tongue folding, Hand clasping, Arm fold-
ing, Mid-phalangeal hair and Length of Index
finger relative to Ring finger) are following
above mentioned first category of mode of trans-
mission i.e. the trait is passing from fathers to
majority of sons as compared to daughters and
from mothers to majority of daughters as com-
pared to sons. The distribution of these traits
among sons and daughters in relation o either
parent has also been found statistically signifi-
cant as is evident from values of chi-square. The
trait, presence of digital hair, is also showing al-
most the same trend 1. it 15 being transmitted
from fathers to majority of their sons as com-
pared to daughters and this difference in distri-
bution has been found statistically significant.
The mothers having digital hair although are
transmitting the trait more to their daughters as
compared to sons, yet, the distribution has been
found statistically hon-significant (Table 2).
The two traits, Tongue rolling and Thumb
flexibility are following the second category of
mode of tranmission as mentioned above. Bath
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Table 2: Distribution of various Morpho-genetic Traits among Family members of present study
Tramii Parenis Chilaren
Total Parents No. of Parents  Totel no. af Showing trail of Falue aff  Level aff
fro= 1 G with friais Children rhe parent r Signifi-
g+ 0 Fong Diaughters Catee
Ear lobe aachment F k[ 2] 4 18 138087 g
{Attached) {36.00) 3148 [T5.00) 133.33)
M 29 B2 I2 23 028153 5
(2900 1T+35 (44,44 (65.72)
Tongue raolling F a5 o8 21 47 07 2966 5
{Raollers) (45.00% 39+59 (33,84 (79.646)
M 57 109 7 29 10, T6M) 5
(57.000) 3T+T2 (72971« (40.27)
Tongue folding F k]| Tl 13 149 10,1024 5
{Folders) (31.00) IR+42 (B2.14) (45.23)
bt | 28 53 7 28 17.0763 5
(28,000} 11+32 {33.33) (B7.50)%
Arm Folding F 3B 78 £] 19 12,9363 5
(Right Typel (38.00) 13+55 (T8.26) {34.54)
i 33 12 11 31 08 3590 5
(33.006) 2643 (37.93) (72.09)
Hand Clasping F a7 9 17 13 09 dEl] 5
{Lefl Type) {37.000) 2A+51 (60.72) (25.49)
b 40 a7 I 27 03,3384 5
{446.00) I+58 (28.21) (46.55)
Handedness F 2 5 I o 01,1849 [ Ehll
{Left} (2.0 I+2 (33.33)
it | 4 12 1 2 0. | TS MS
(4.00) T+3 (28.57) (40,00
Thumb Flexibility F 18 63 q i 10.2444 5
{Won-fexible) {28.00) 23+40 (17.39) (57.50)
] 14 69 21 ] 1223492 5
{34,000 12437 (65.62) 124.32)
b id-plealangeal F LS 1% 38 21 272515 5
Hair (Present) (LR 4470 (77.33) {30040
M FE 1] 7 13 0750 5
(28.0u01) 23438 [30.43) {65.71)
Digital Hair F 67 139 49 11 g5.956% 3
[Present) (67.00) 51+86 (92.45) 12T
M 449 102 19 13 024813 N5
(49.00) 45+57 {42.22) (57.80)
Length of Index F 13 8 7 5 042352 5
Finger Relative 1o (13.00) 11+17 (63.64) (29.41)
Ring Fingen{ll=1%}) M 17 il 3 13 055049 ]
(17.04) 1%+22 {15.78) {59.0%)
Length of Second F 13 449 11 13 026038 M5
1oe Relative b (2300} 17+32 62710 (40.62)
Cireal Toe (11=1) M 11 21 2z 2 024396 Lk
(11.040) T4 (28.57) (6428}
Iris colour F 4 12 2 1 00, 166D NS
{Light Brown) {400 T+5 {25.57) (20,00
%] 4 ] 2 3 0103590 NS
(4,000 4+5 {5000 (50,00}

F = Father, M = Mather, 5 = S0, D = Daughter

Figures in parentheses indicate percentage
=5 Seatistically Significant

=rN5  Swanistically Mon-significant

these traits are transmmitted from mothers to ma-
jority of their sons as compared to daughters
whereas from fathers these are passed on in

majority to their daughters as compared to sons,
The distribution of these traits among children
from either parent has been found statistically
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significant {Table 2).

The three morpho-genetic traits including
length of Second toe relative to Great toe, Iris
colour and handedness siudied are covered un-
der the third category of mode of transmission
i.e. distribution of the trait in the children 15 not
influenced by its presence in parent of either sex
and the computed value of chi-square is also
showing statistically non-significant differences
(Tahle 2).

Attemnpt had also been made to observe the
mode of inheritance of left handedness and blue
iris colour in kindreds of cases found in the
present smdy,

Two cases of left handedness (Fig. | and Fig.
2} could be studied upto three generations. From
the first pedigree (Fig, 1) left handedness is
showing autosomal dominant mode of inherit-
ance, The second pedigree (Fig. 2) is depicting
sporadic appearance of the trait and it might be
govemed by autosomal recessive allele.

Two individuals showing blue ins colour
were followed upto three generations {Figs. 3
and 4). Although father and mother (I-1 and I-
2 are showing presence of dark brown ins col-
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our, the propositus (11-3) is the only individual
having blue iris in the pedigree. Similarly in Fig.
4, the trait is absent in | and II generations and is
appearing in the proposita (I11-3) and her brother
(T11-8). The appearance of the trait is again spo-
radic and is not following particular mode of in-
heritance,

The results of the present study thus indicate
hereditary influence in the expression of major-
ity of morpho-genetic traits studied. Moreover
the genetic contribution of the parents had been
found to be unequal to the children belonging to
different sex Le. the traits are expressing more
frequently in one sex. It is true in case of 9
morpho-genetic traits ie. ear lobe attachment,
tongue folding and rolling, hand clasping, arm
folding, presence of mid-phalangeal hair, dig-
ital hair, length of index fnger relative o ning
finger and thumb flexibility,

From the review of literature only few stud-
ies are available on mode of inheritance of
morpho-genetic traits, even some of the traits
lack studies related to their genetics.

There had been a number of studies under-
taken on the inhentance of ear lobe attachment.
The earliest study of Hilden (1922) sugpested
autosomal dominant mode of inheritance.
Chattopadhyay (1980) proposed that inheritance
of ear lobe types are due to pair of allelomor-
phic autosomal genes, free type dominant over
the gene for attached type. Further studies
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Pedigrees shawing inheritance of handedness
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Pedigrees showing inheritance of iris colaur
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undertaken by Suzuki (1950), Gates (1954) and
Rao (1986) pointed out that heredity of ear lobe
15 more complicated and no simple mode of in-
heritance could be established.

According to Sharma and Vasishta (1976)
tongue rolling and folding is highly hereditary.
Sturtevant { 1940) and Hsu (1948) had observed
the possibility of this rait due to single Mende-
lian factor.

Lutz { 1908) was the first to study hand clasp-
ing in a serics of families from Scotland and
pointed out probable genetic control of the trait.
Freire-Maia and Almeida (1966) suggested that
arm folding trait is inherited. Sharma and
Vasishta ( 1976) observed hand clasping and arm
folding as least hereditary and most environmen:
tal,

The present study results are not depicting
the role of heredity in determining length of 2nd
toe relative to great toe and iris colour. How-
ever, according to Sharma and Vasishta (1976)
pattern of iris is very highly hereditary.

According to Chaurasia et al. (1984)
handedness is controlled by polygenic mode of
inheritance through three autosomal genes,
McGee and Cozad ( 1980) also revealed evidence
for familial resemblance and maternal effects,
Annett (1978) suggested the inheritnace as a
complex mechanism and there may be genetic
influence toward right but not toward left
handedness. According to Kumbnani (1999)
right handedness is inherited as an autosomal
dominant trait supporting explanation pro-
pounded by Rife (1940). The present study re-
sults however, show left handedness observing
autosomal dominant mode of inheritance in
kindreds smudied upto three generations in one
family whereas in the second pedigree it is spo-
radic indicating no simple pattern of inheritance
for left handedness.
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