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Many Bombacaceae species are pollinated by a diversity
of animals ranging from insects, birds, bats and arboreal
mammals'®*. Most of the other Bombacaceae species re-
ported from India are either pollinated by birds or bats™.
Cullenia does not have a typical flower with free flowing
nectar, which could by utilized by birds. It offers soft floral
parts (basal part of sepal) with embedded nectaries soaked
with nectar as reward, which is best suited for mammal-
handling.

Non-flying mammal pollination system is considered
as a relatively primitive form of pollination system®'’. The
dual strategy of Cullenia is a helpful clue to understand
the evolution of such systems. Sussman and Raven® high-
light the importance of bats in the evolution of non-flying
mammal pollination. They stress the fact that non-flying
mammals evolved in areas where bats are few or non ex-
istent. In Kakachi, this is not entirely applicable because
both primates and bats co-occur. However, differential
visits to the trees based on habitat characteristics do indicate
the importance of primates as well as bats in the pollination
of Cullenia. In this site, primates are reliable visitors of
Cullenia and bats are not. In the closed undisturbed for-
est, primates are the major pollinators of the species. Bats
visits were few and far apart. In contrast, Cullenia trees
in the disturbed forests and along the edges of the forests
attracted bats in large numbers. This points to the fact
that Cullenia is a non-volant, mammal-pollinated species
that benefits from bat visits in disturbed environments.
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The study reports on bilateral palm prints among 400
unrelated individuals (200 males and 200 females) of
Madigas in two revenue districts of Cuddapah and
Chittoor in Andhra Pradesh were collected and ana-
lysed. The principal mainline formula is frequently
occurring modal type in either sex. The highest inci-
dences of Mainline D, Mainline C, Mainline B and
Mainline A endings were commonly observed in types
11, 9, 7 and 3 respectively. Majority of the individuals
possess axial triradius at t irrespective of sex differ-
ence. A general trend of the prevalence of the true
patterns in decreasing order can be seen as IV inter-
digital area > III interdigital area > hypothenar area >
thenar/l interdigital area > II interdigital area. The
above values of the present study compared to other
populations reveal the values are within the range of
AP caste populations.

Keywords: Axial triradus, Madigas, mainline endings,
principal mainline formula, true patterns.

HUMAN populations are known to differ in terms of a
number of characteristics of anthropological significance.
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It is largely believed that the genetically controlled traits
retain their endowment through generations in the popula-
tion. Even among the genetic traits, all those controlled
by many genes are considered to be more effective and
reliable in the study of population variation. The impor-
tance of dermatoglyphics in comparative human popula-
tion studies hardly needs emphasis for the simple reason
that dermatoglyphic traits are under genetic control. Besides,
they are known to vary considerably owing to the fact that
they are controlled by many additive genes. In addition,
they are less adaptive and are not known to be associated with
post-natal modifications or any paratypic influences. As
such, dermatoglyphic patterns have been employed in the
study of population variation'. Holt> has also testified the
importance of dermatoglyphic traits in the study of population
differences. The literature on correlations between palmar
interdigital ridge counts shows clear and wide variations
among different population groups™*.

The Madigas, chosen for the purposes of this study, be-
long to the endogamous subdivision of gampadhompti, the
most predominant group in Andhra Pradesh, including the
study area covering the Cuddapah and Chittoor districts.
The Madigas, the great leather working scheduled caste of
Andhra Pradesh, correspond to chakkiliyan of Tamil Nadu,
Karnataka and Kerala; Madiga of Maharashtra and Orissa;
Madiga of Gujarat and Rajasthan states. They are found
distributed almost all over the state, including Cuddapah
and Chittoor districts, where the investigation was carried
out. They are called by a number of terms such as arund-
hatiyulu, asprughyulu, jambavulu, gosangis, matangas,
muttaranivaru, harijans, ettivaru, tegavaru, masthigalu, pedda
intivaru, etc. However, the terms like arundhatiya, gosangi,
jambavulu, etc. are included separately in the list of other
scheduled castes”.

The Madigas are a short to medium statured people with
prominent cheek bones, oval-elliptical face and hard con-
stitution, dark brown skin colour, straight nose, black hair
and brown eyes. An economically distressed community,
Madigas occupy the lowest position in the Hindu caste hierar-
chy. Their settlement is generally situated outside the
main village. They mainly earn their livelihood by working
as labourers on the farm lands. Besides, they thrive on their
traditional occupation of tanning of skin and making of
leather articles such as shoes, buckets, belts, etc. Their
family descent is patriarcheal, patrilineal and patrilocal
type. The basavi system is prevalent among them.

The data for the present study were chosen from Cud-
dapah and Chittoor districts. Bilateral palm prints of 400 un-
related Madiga individuals (males: 200; females: 200)
were collected and analysed according to the methods and
techniques given by Cummins and Midlo®. Appropriate
statistical treatment was extended.

The most frequently occurring principal mainline formulae,
11.9.7-9.7.5 — and other infrequently occurring formulae
categorized under the ‘Rest’ are given in Table 1. In gen-
eral, the males and females show the modal type 11.9.7. —
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next to which comes formulae 7.5.5. — and 9.7.5. —. The order
of 11.9.7. - >7.5.5. - >9.7.5. — is similar in either sex of the
Madiga population. But the formula 11.9.7.-1is more
frequent in females than males. Significant sexual dimor-
phism was observed.

The right hand shows relatively very higher values and
also greater variation than the left hand in either sex of the
Madigas. Bilateral differences are found to be statistically
significant in both male and female series.

As shown in Table 2, the total symmetrical combina-
tions are relatively lower in male series (45.50%) than in
female series (54.00%). Among the modal types, the pre-
ference for symmetry is in the decreasing order of 11.9.7.
—>7.5.5.-9.75.-1in either sex of the population. The
details of the individual mainline endings in different ar-
eas of the palm are shown in Table 3. The frequency of
Mainline D ending shows the highest incidence of type
11 with least sex difference in the Madigas (M: 49.25%
and F: 48.5%). The next common type is 7 followed by type
9. Mainline D is more variable in right hand than the left
hand in either sex. Type 11 is more common in right hand
than the left hand, while type 7 and type 9 are more fre-
quently seen in left hand than the right hand in either
sex. Further, right hand is more variable in males than
females.

Though there are many ending positions of Mainline C,
the highest frequencies are noticed in positions 9, 57 and 7
in both males and females. The abortive and absent types
of Mainline C are also noticed with considerable propor-
tions in both males (X = 10.25%; x = 4.50% and O = 5.25%)
and females (X =35.50%; x=2.75% and O =5.50%).
Most of the right hand series are more variable in posi-
tion 9 as in the left hand in positions of 5” and 7.

The highest frequencies of Mainline B are seen in ending
positions of 7, 5, 5” in both sexes. The lowest frequencies
are found in positions 3, 4, 8 and 9 in either sex and absented
Mainline B is also noticed in males. Right hand is more
variable than that of left in position 7, whereas left hand
is more variable than that of the right as in positions 5
and 5”.

The most frequently occurring positions of Mainline A
are 3, 4 and 5" with negligible sex difference. Right hand is
more variable in position 5" and 4 while left hand is in
position 3.

On the whole the terminations of mainlines D, C, B and
A generally terminate in left hands in areas with lower
numbers unlike the right hand with higher inclination to-
wards transversality.

The frequency of the position of medially placed axial
triradius in the Madigas listed in Table 4 reveals its nine
different combinations. Majority of the individuals possess
the axial triradius at t, the most proximal side between
thenar and hypothenar area in both males (76.00%) and
females (67.25%) in the population. The next frequently
occurring types are t', tt”, tt’, and t”. The position of axial
triradius at t is relatively higher in males than in females.
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Table 1.

Frequency of principal mainline formulae

Principal mainline formulae (%)

¥? value (d.f. = 3)

Sex Number tested Hand 11.9.7.— 9.7.5.— 7.5.5- Rest Bilaterality Sex difference
Males 200 R 39.50 14.50 21.00 25.00 11.70%* 3.75
L 24.00 17.00 24.00 35.00 7.15
R+L 31.75 15.75 22.50 30.00 10.49*
Females 200 R 42.50 8.50 24.00 25.00 8.38*
L 29.50 8.50 27.00 35.00
R+L 36.00 8.50 25.50 30.00

*Significant at 5% probability level; **Significant at 1% probability level; ***Significant at 0.1% probability level.

Table 2.

Incidence of symmetry and asymmetry of principal mainline formulae

Symmetry (%)

2
¥~ value for sex

Sex Number tested 11.9.7.— 9.7.5.— 7.5.5.— Rest Total Asymmetry (%) difference (d.f. =1)
Males 200 1500 550 1450  10.50  45.50 54.50 2.56
Females 200 21.50 5.00 16.00 11.50 54.00 46.00
Table 3.  Frequency of endings of the four mainlines Both males and females show higher values of proximal t
Males (%) Females (%) on left hands than on right hands.
As shown in Table 5, the highest proportion of true
Endings ~ Right ~ Left ~ R+L  Right Left R+L  vpatterns is seen in the fourth interdigital area in either sex
Line D of the Madigas with higher incidence on the left than right
7 23.50 27.50 25.50 33.00 37.50 35.25 hand. The third interdigital area comes next to the fourth
8 0.00 0.00 0.00 0.50 0.00 0.25 one. In the hypothenar and thenar/first interdigital areas also
9 18.50 30,50 2450 13.00  17.00  15.00 these patterns occur with higher proportion in the former
10 1.00 0.50 0.75 1.00 1.00 1.00 than the latter. The lowest proportion of true patterns is
11 57.00 41.50 49.25 52.50 44.50 48.50 . . L. Lo
3 0.00 0.00 0.00 0.50 0.00 0.25 observed in the second interdigital area as most of it is
occupied by the open fields. A general trend of the fre-
Line € quency of the true patterns in the decreasing order in either
5 0.50 1.00 0.75 1.50 2.00 1.75 . . . ..
5 21.00 2300 22.00 2400 2650 2525 sex of the Madigas is as follows: IV interdigital area > III
7 14.50 21.00 17.75 9.50 12.50 11.00 interdigital area > hypothenar area > thenar/I interdigital >
9 42.00 32.50 37.25 5200 4250  47.25 IT interdigital area.
10 1.00 0.00 0.50 1.00 0.50 0.75 Some of the palmar dermatoglyphic characters of the
1 2.50 1.00 175 0.50 0.00 0.25 present study are compared with the neighbouring caste
X 9.00 11.50 10.25 6.00 5.00 5.50 . . . .
X 450 450 450 1.00 450 275 and tribal populations of Andhra Pradesh in order to appraise
0 5.00 5.50 525 4.50 6.50 5.50 the extent of relationship between them (Table 6).
Line B The principal mainline formula of 11.9.7. —is the pre-
3 0.00 0.00 0.00 0.00 0.50 0.25 dominant type in both caste’ ' as well as tribal'>"!’ popu-
4 0.00 0.00 0.00 0.50 1.00 0.75 lations. It ranges from 20.57% among Vydiki Brahmins''
5 2400 2850 2625 2850 3250 30.50 to 44.49% among pokanati Kapu® in male series and from
> 17.00029000 23.00  15.00 20001750 93 500, among Segidi'® to 44.00% among Vysyas’ in females
6 0.50 0.50 0.50 0.50 0.50 0.50 . .
7 5450 4100 4775  53.00 4450 4875 of caste groups, whereas it varies from 20.19% among
8 1.00 0.00 0.50 1.00 0.50 0.75 Konda Reddis'” to 48.23% among JatapulG in male series
9 2.50 0.50 1.50 1.50 0.50 1.00 and 19.47% among Konda Reddis'’ to 42.23% among
0 0.50 0.50 0.50 0.00 0.00 0.00 Boyas'? in female series of tribal populations. The results
4 0.00 0.00 0.00 0.50 1.00 0.75 closely agree with those of Tangala Mala® in male series
Line A and Vydiki Brahmins'' and Niyogi Brahmins'' in female
! 0.50 2.00 1.25 0.50 2.00 125 series among caste groups, and Yerukalas' in male series
2 3.50 4.50 4.00 2.50 6.00 4.25 16 . . . .
3 33.00 42.50 3775 3250 40.00 36.25 and Jatapus = in female series among tribal populations.
4 41.00 33.00 37.00 38.50 32.50 35.50 The next frequently occurring mainline formula of
5 22.00 17.00 19.50  25.00 1850  21.75 7.5.5. —1is observed in both caste and tribal populations,
57 0.00 1.00 0.50 1.00 1.00 1.00
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but its extent is greater in castes and lesser in tribal
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Table 4. Frequency of various types of axial Triradii

Types of axial triradii (%)

Sex Number tested Hand t t t” tt t tt” 't t't” t't”
Males 200 R 75.00 15.50 1.50 0.00 3.50 2.00 1.00 0.50 1.00
L 77.00 13.00 1.00 0.50 5.00 2.50 0.00 0.50 0.50

R+L 76.00 14.25 1.25 0.25 4.25 2.25 0.50 0.50 0.75

Females 200 R 67.00 18.00 3.50 1.00 4.00 5.00 0.00 0.50 1.00
L 67.50 18.00 2.50 0.50 4.00 5.00 0.00 1.50 1.00

R+L 67.25 18.00 3.00 0.75 4.00 5.00 0.00 1.00 1.00

%2 value for inter group difference (d.f. = 3); M = 2.01; F = 10.20%; M + F = 10.62*; *Significant at 5% probability level.

Table 5.

Distribution of true patterns on palmar configurational areas

True patterns (%) on palmar configurational areas

Inter digital areas

Sex Number tested Hand Hypothenar Th/T II 111 v
Males 200 R 26.50 4.50  12.50 58.50 61.50
L 30.00 15.50 5.50 48.00 71.50
R+ L 28.25 10.00 9.00 53.25 66.50
Females 200 R 37.00 9.00  12.50 62.00 68.50
L 36.00 12.50 4.00 50.50 76.00
R+ L 36.50 10.75 8.25 56.25 72.25

groups. Though the least frequency is found in the for-
mula 9, 7, 5, — in both caste’ " and tribal'*"" populations, its
extent is higher in tribal groups rather than caste popula-
tions. However these populations show the mainline for-
mula values within the range of Indian populations.

The most proximally positioned axial triradius —t
ranges between 65 to 81% among male series and 57 to
89% among female series in caste groups, while 68 to
93% among male series and 67 to 96% among female series
in tribal populations. In the incidence of t, Madigas come
closer to Yerukalas'* and Yanadis'"’.

The incidence of true patterns on hypothenar area
ranges between 26-31% and 30-40% in male and female
series respectively among caste populations, and between
17-37% and 15-46% among tribal populations showing
higher frequency in female than male series of both castes
as well as tribal populations; Madigas show relatively higher
incidence of hypothenar patterns (M: 28.25% and F:
36.50%) and fall closer to all the populations in castes’ '
and Konda Reddis'” in tribes.

The frequency distribution of true patterns on thenar/
first interdigital area of the palm reveals lower incidence
of patterns, which is a common characteristic of most of
the Indian populations. The patterns of this area range be-
tween 1.14 to 16.96% and 2.08 to 17.06% in males and
females respectively of caste groups and 1.21 to 20.38%
and 0.00 to 16.49% in male and female series respectively
of tribal groups. The Madigas (M: 10.00% and F: 10.75%)
come closer to Niyogi Brahmins'' for both male and female
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series and Yerukalas' for male series only in caste and tribal
groups respectively.

The second interdigital area of the palm also represents
lower incidence of true patterns ranging between 6.82 to
10.00% in males and 5.20 to 11.04% in females among
caste groups, and from 4.11 to 11.17% in males and 0.74 to
9.99% in females among tribal populations. Madigas (M:
9.00 and F: 8.25%) in this respect come closer to Golla'®,
Vydiki Brahmins'' and Niyogi Brahmins'' in male series,
Vydiki Brahmins'' in female series among caste groups;
while Konda Reddis”, Jatapusm, Yanadis'® in male series,
and Jatapus'® only in female series among tribal popula-
tions.

The incidence of true patterns on third interdigital areas
is relatively higher than the true patterns of hypothenar,
Th/I, and II interdigital areas. It ranges between 38.81 to
53.25% in the males and 34.37 to 57.14% in the females
among caste populations, while between 39.48 to 68.28%
in the males and 38.95 to 57.65% in the females among
tribes. Madigas (M: 53.25% and F: 56.25%) show relatively
higher incidence of third interdigital patterns and tend to
approach the Vydiki'' and Niyogi'' Brahmins of the female
series among castes; while Nakkalas'® in the male series
and Jatapus'® in the female series of tribes.

The highest proportion of true patterns is found in the
fourth interdigital area in most of the Indian populations.
The values fluctuate between 51.12% (Golla'®) and 66.50%
(Madigas, the present study) in the male series and 52.85%
(Segidi'®) and 72.25% (Madigas, the present study) among

CURRENT SCIENCE, VOL. 90, NO. 12, 25 JUNE 2006
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caste groups where they vary between 32.13% (Yanadi'®)
and 65.09% (Konda Reddi'’) in the male series and be-
tween 45.76% (Yanadi'®) and 67.31% (Yerukala'®) in the
female series among tribal populations. Our study shows
the highest proportion of fourth interdigital true patterns
(M: 66.50% and F: 72.25%) than all the castes and tribal
populations of Andhra Pradesh (Table 6) and is closer to
only Konda Reddis'’. Further, the incidence of true pattern
on fourth interdigital area in general is relatively more in
low caste populations like Madigas and tribal populations
than the upper caste populations which is substantiated by
our study.
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Can the possibility of some linkage of
monsoonal precipitation with solar
variability be ignored? Indications
from foraminiferal proxy records
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Foraminiferal studies on a shallow water sediment
core off Karwar, central west coast of India have re-
vealed significant changes in the monsoonal precipita-
tion during the last around 720 years. The results hint
towards some possibility of linkage of monsoonal pre-
cipitation with solar variability during this period.

Keywords: Benthic and planktonic foraminifera, mon-
soonal variability, palaeoclimate, solar variability.

THE palaeoclimatic data play a key role in efforts to un-
derstand climate processes and potential for future climate
changes by extending the long-term records with fine time
resolution baseline of observations of past climatic changes.
Such high resolution and long-term records of climatic
variations from many different sections (marine mid-to-
high latitudes) are required for climate models'. Beyond
the instrumentation era, proxy data complement and signi-
ficantly extend such records in space and back in time* .
However, the extent and intensity of climate variability
over the last 1000 years has received special attention® .
Such studies have suggested a number of climatic aberra-
tions/boundaries throughout the world.

This communication intends to draw the attention of
palaeoclimatologists to the need of looking at the mon-
soonal variability in view of the changes during the last
millennium in the solar variability. The possibility of the
modulation of monsoonal precipitation by the sunspot
minima has been explored in the past through various
studies across the world''™'*. Several important and inter-
esting papers on the role of solar variability over climatic
changes have prompted renewed interest in exploring the
possibility to look for the causal link of monsoonal
changes over the Indian subcontinent, with changes in so-
lar activity. The detailed conceptual model to study palaeo-
monsoonal precipitation through foraminiferal variations
(foraminifera are exclusive microscopic marine organisms
extremely sensitive towards climatic/environmental
changes) has already been published, in which we particu-
larly considered freshwater run-off from rivers as indica-
tive of monsoonal precipitation'’.

The utility of morpho-groups of benthic foraminifera
and planktonic foraminifera as a tracer of palacomonsoonal
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