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356 Dorian Q. Fuller

panicle thereby decreasing weed content, whereas the chaff (lemma and paleas)
disposed of together with lost grains is likely to have been destroyed by the
charring process. This surmised taphonomy for the current samples readily ex-
plains their fairly consistent contents as well as implying that these are useful

samples for assessing the most frequently processed crops and hence the likely
staples.

South Indian Neolithic Staples: Archaeobotanical Evidence

Having clarified that Southern Neolithic plant remains very likely derived from
crop-processing residues, but are nevertheless dominated by crop taxa rather
than weeds, it becomes possible to reconstruct the basic outlines of Southern
Neolithic cultivation. Taxa recovered from sampled strata at various sites are
given in table 9.1, while ubiquities are given in table 9.2. Figures 9.3 and 9.4
show the chronological trends evident at Sanganakallu and Hallur, while figures
9:3 and 9§ illustrate representative specimens of some of taxa identified. The
most consistently encountered taxa are Macrotyloma uniflorum, Vigna radiata,
and a small millet complex, including predominately Brachiaria ramosa and
Setaria verticillata; as well as a few Echinochloa colona types from Tekkala-
kota. In addition, charred fragments of parenchyma tissue are almost ubiquitous,
although detailed microanatomical study has not yet been undertaken to allow
identification. These species (two pulses, two millets) can be considered the
‘basic Neolithic package’ of the South Indian Neolithic and the Ashmound Tra-
dition in particular. Given that Vigna radiata at least occurred on Bellary district
sites beyond its likely wild range, it must have been cultivated and thus the other
frequent taxa seem equally likely to have been cultivated.

I would argue that this ‘basic package’ represents the products of indige-
nous domestications in South India, which can be suggested on chronological
grounds (cf. Allchin and Allchin 1982; Liversage 1991; Korisettar et al. 2001),
to be a case of independent agricultural origins. The first phase of the South In-
dian Neolithic is dated at 2 number of sites with radiocarbon dates back to 2800
cal.B.C. (Paddayya 1973; Allchin and Allchin 1982; Possehl and Rissman 1992;
Deveraj et al. 1995). This can be contrasted with the earliest dated village set-
tlements (some with evidence for crops) further north on the peninsula, where
the earliest levels date to ca. 2500 cal.B.C. in the Narbada and Tapi valleys, e.g.,
the sites of Kayatha and Savalda (Possehl and Rissman 1992). Farther south in
Maharashtra, however, one is hard pressed to find villages with ceramics and
evidence of cultivation to date to 2000 cal.B.C., or before, with Kaothe dating
between 2400 and 2200 cal.B.C. on the basis of a single radiocarbon date
(Shinde 1994). Admittedly, this evidence relies on excavations at readily recog-
nizable (probably fully sedentary) habitational mounds with evident ceramics,
and thus the problematic association of ceramics-sedentism-food production (ctf.
Alexander 1969; Bar-Yosef and Meadow 1995; Hoopes and Bamett 1995).
There is thus the possibility that an earlier less-sedentary and non ceramic
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period in Maharashtra has thus far gone unrecognized. Indeed the lack of well-
dated and excavated Mesolithic (preceramic, microlithic) sites on the peninsula
is a major weakness with the current database of Indian archaeology. Neverthe-
less, the earlier dates for the Southern Neolithic sites does raise the possibility
independence.

The clearest aspect of the available evidence is the importance of pulses,
especially those of tropical origin, which are usually grown in the summer
(monsoon) season (kharif). The two most common are species of South Asian
origin, and some can be attributed, with more or less certainty, to more restricted
regions of probable domestication on the peninsula. The most widespread pulse
on Southern Neolithic sites is horsegram/ kulthi (Macrotyloma uniflorum (Lam.)
Verdc., synonym Dolichos uniflorum Lam.).! This pulse occurs from the earliest
samples, such as the lowest level at Sanganakallu. It has also been recovered
from all regions of the Neolithic thus far sampled. The green gram/ mung (Vigna
radiata (L.) Wilczek, syn. P. aureus Ham.) is also widespread. The closely re-
lated black gram/ urid (Vigna mungo (L.) Hepper) is less widely represented in
Neolithic samples, definitely identified only from two specimens, one from Hal-
Jur and one from Hanumantaraopeta, and a likely one from Peddamudiyam, al-
though it has been found from the late (?) Neolithic of Hallur (Kajale 1989) and
from the Tron Age (first millennium B.C.) at Veerapuram, Kurnool District (Ka-
jale 1984). All three species are present also in Chalcolithic Maharashtra.

These pulse species are of South Asian origin. As for horsegram, wild pro-
genitor populations remain to be clearly defined and delimited, although Jansen
(1989: 54) indicates that variety stenocarpum (Brenan) Verdc. is a “wild plant in
Acacia bushland and thicket in Africa and India”—although the current distribu-
tion of cultivation suggests it was domesticated only in India. In the past the
wild progenitors of green and black gram were considered the same species,
Phaeseolus sublobatus Roxb., although it is now clear that both species derive
from morphologically and genetically distinct populations (Arora et al. 1973;
Lukoki et al. 1980; Chandel et al. 1984; Smartt 1990; Lawn 1995; Kaga et al.
1996). Unfortunately, the geographical distribution of these two distinct pro-
genitors is not as well documented as might be hoped (For an attempt at synthe-
sis see Fuller 2002). Nevertheless it is clear that the mung progenitor (V. radiata
ssp. sublobata (Roxb.) Verdcourt) occurs in the Western Ghats and may occur to
the exclusion of wild urid (V. mungo ssp- silvestris Lukoki, Maréchal and Otoul)
in the southern portion of that range. Both wild types have been found in the
Himalayan foothills. On contextual evidence, the co-occurrence of V. radiata
with other indigenous 'species may suggest a domestication in the south as do the
wild populations in the Western Ghats. However, the sites where it has been
recovered so far are presumably outside the ecological range in which the spe-
cies was first domesticated (except perhaps Hallur), and thus earlier finds might
be expected from Neolithic sites along the Western Ghats.

The Southern Neolithic millets identified in this study differ from those re-
ported in previous work. During initial sorting it was noticeable that two or three
modalities of size and form are present among the millets, in addition to other
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rarer types. A comparative study of modern millet caryopses was undertaken.
Based on a study of modern material of forty species in ten genera (many of
which had never been explicitly discussed by archaeobotanists in South Asia
before), a preliminary key to the identification of millet grains (caryopses) was
developed which focuses on aspects of overall shape and form, and in particular
the length of the embryo in relation to the overall grain, since it is these features
which are consistently preserved archaeologically (Fuller 1999, 2002, in press).
This morphological key was supplemented with a preliminary study of micro-
morphological features of the pericarp surface examined with a scanning-
electron-microscope (SEM). Although the SEM study has been preliminary
only, it appears t0 provide additional supporting characters for the identifica-
tions in this study. On this basis published and illustrated reports of millets were
reassessed and numerous probable misidentifications were found (see Fuller
1999, 2000). In particular the presence of finger millet appears to have been
greatly exaggerated through the misidentification of dehulled long-embryo cary-
opses (of, e.g., Setaria spp, Echinochloa spp., Brachiaria ramosa).

The two most widespread millets identified in the present study have been
referred to Setaria verticillata (bristley foxtail millet-grass) and Brachiaria
ramosa (browntop millet). The latter is a minor, but widespread crop in South
India today, especially Karnataka and Andhra Pradesh, within which some
populations are domesticated in the sense of whole or partial loss of natural seed
dispersal, i.e. non-shattering panicles (see Rachie 1975; De Wet et al. 1983a:
167; De Wet 1995a; Grubben and Partohardjono 1996; Kimata et al. 2000). It
would appear, as suggested by De Wet (1992), that this represents a relict crop
that has been largely overshadowed by the more productive, and more easily
processed, African millets. S. verticillata, on the other hand, is known to have
been gathered from wild stands for human consumption at a number of localities
in the Deccan in recent times (Gammie 1911), and is reputedly cultivated by
some groups (Maheshwari and Singh 1965: 145-46), although no domesticated
form has been reported. These taxa are widespread in a wild/ feral state through-
out the plains of peninsular India, and it is conceivable that they could have been
brought into cultivation together, grown and processed together. Other millet
types recovered may have been present as ‘weeds’ in the fields of browntop mil-
let and bristley foxtail. In general the small millets increase through time, as do
the introduced large-grained cereals, whereas absolute parenchyma fragment
quantities decline (figures 9.4). This could indicate a trend toward increasing
cultivation of cereals and declining reliance on root foods, a trend in agreement
with the ethnoecological hypothesis that seed-based agriculture tends to replace
root-crop cultivation in savanna environments (Harris 1972, 1973).

Economic Change: Added Crops from Africa and the North
Also present on Southern Neolithic sites were a number of non-native cereal

taxa. Almost always occurring together were emmer (Triticum dicoccum) and
free-threshing wheat (7. durum/aestivum) and barley (Horduem vulgare 1. sensu

Indus and Non-Indus Agricultural Traditions 367

lato, including both some hulled and naked forms, and some twisted grains of
four/six-row forms). These cereals from the Southwest Asian package were
found in small quantities in most of the samples from Sanganakallu, as well as a
minority of samples from Tekkalakota, Hiregudi, and Kurugodu. Only wheat
was found occasionally at Hallur, and barley at Hattibelagalu. These cereals
were found only in the uppermost sample (an arbitrary stratum) at Hanumanta-
raopeta. Barley had been previously reported from Ramapuram (in the Kunderu
river valley) and Budihal (Venkatasubbaiah and Kajale 1991: 81; Kajale and
Eksambekar 1997: 221), and wheat from Tekkalakota (Kajale 1991). The chance
finds from Tekkalakota and Hallur are inadequate to infer a chronological pat-
tern, as are the small samples from the bottom of the stratigraphic sequence at
Sanganakallu. Nevertheless, there is a trend toward increasing frequency of
these cereals at Sanganakaliu, suggesting that they became more important
through time. It is perhaps with their increasing importance in the Bellary region
that they were taken up in the Kunderu Valley to the east. By comparison to
sites on the northern peninsula (see below) or in the Gangetic Valley (cf. Kajale
1991; Saraswat 1992; Fuller 2002), the rarity of these two cereals is notable, and
presumably not due to preservation factors such as charring biases. While crop-
processing techniques that biased against the preservation of these cereals can-
not be ruled out, it is most straightforward to accept their absence or low pres-
ence as reflecting low use. Their patchy occurrence within the region is more
marked at the beginning of individual sites and sequences suggests that they
were not basic to Neolithic subsistence and were only adopted gradually and
sporadically.

The use of rice was similarly minor and restricted. The only evidence for
rice comes from Hallur (confirming earlier reports, Vishnu-Mittre 1971; Kajale
1989a) where it occurs in low numbers throughout the Hallur sequence but
showing a slight rise in frequency through time. Given that true rice (Oryza sa-
tiva L) was not native to the region (cf. Hooker 1897: 92; Fischer 1928: 1844;
Vaughn 1989), this would have to be considered an introduced crop. While rice
was certainly being cultivated in northern India by the third millennium B.C,,
and appears to have been known to some communities on the peninsula (Kajale
1988: 783, 1977, Vishnu-Mittre 1961), finds are few until the first millennium
B.C. when it appears to have taken off as a crop in Peninsular India (Kajale
1989b; Fuller 2002 ).

Two pulses that were probably later additions have been recovered from
Southern Neolithic sites, one of which probably originated in Africa. Pigeon
pea/ Tuvar/ Arhar (Cajanus cajan (L.) Millsp.) was derived from the wild Ca-
janus cajanifolia (formerly considered a separate genus, Atylosia), which is re-
stricted to southern Orissa and Bastar (van der Maeson 1986, 1995). Ar-
chaeobotanical finds are few but suggest that the domesticate was diffusing on
the peninsula in the mid-second millennium B.C., that is, Late Neolithic/ Early
Jorwe, including Sanganakallu (this study), Peddamudiyam, Cuddapah district
Qanwmsmccc&m& and Kajale 1991), and Tuljapur Garhi, Maharashtra (Kajale
1996a). Another pulse widely recovered from second millennium B.C. sites on
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378 Dorian Q. Fuller

Southwest Asian winter crops, especially wheats and barley, can therefore be
seen as a (pre-) Harappan legacy adopted within extra-Harappan and post-
Harappan communities of inner India.

Notes

1. Although this species has been generally referred to as Dolichos biflorus, this is in fact
an invalid name for this crop as the Linnean type was a form of cowpea. For the taxon-
omy see Verdcourt 1970; Smartt 1990; synopsis in Fuller 2002.

2. Further work on wild rices of South India is needed. It is not possible to be entirely
sure that these specimens are not from the wild Oryza granulata Nees et Arn. ex G. Watt,
which according to Fischer (1928: 1845, as O. meyeriana) occurs in all Madras presi-
dency districts, although one wonders whether this distribution was not brought about by
its spread as a weed of cultivated O. sativa, perhaps from native habitats in coastal or
northern swampy parts of India, as implied by the distribution given by Hooker (1897).
Comparative material or published morphological studies of O. granulata were not avail-
able to the present author. In addition modern populations of spontaneous rices (Oryza
rufipogon sensu lato) in western Karnataka have an anamolous distribution that could
indicate relict, truly wild populations rather than just feral weeds of cultivation (cf. Aki-
hama and Toshimitsue 1972).

3. From the published photograph (Costantini 1979, pl. LVL.A), and indicated size range,

this appears correctly identified. The native wild Panicum turgidum Forssk. has more

elongate/ovate seeds, rather than nearly globose, and seems a good candidate for the
_other Panicum sp. morphotype from Pirak.

4. The chronologies of Singh et al. (1974; 1990; also Swain et al. 1983), require critical
analysis, conversion to a standard half-life, and calibration. The well-dated and calibrated
sequence of Enzel et al (1999) is a better baseline, and can be correlated with broader
interregional evidence for changes in monsoon strength, such as evidence from the Ti-
betan plateau (Wei and Gasse 1999), tropical Africa (Hassan 1997; Gasse 2000), and the
Arabian Peninsula (Lezine et al. 1998). A review of the implications of this data and the
available evidence from South Asia for understanding environmental change during the
Harappan period is forthcoming (Madella and Fuller n.d.).
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Chapter 10

Minimizing Risk?
Approaches to Pre-Harappan Human Ecology
on the North-West Margin of the
Greater Indus System

Kenneth D. Thomas

The South Asian subcontinent includes a great diversity of climatic and ecologi-
cal zones in which people in the past have settled and to which they have

‘adapted in various ways. Especially interesting among these are the environ-

ments of the semi-arid zones, which present particular challenges and opportuni-
ties for human settlement and subsistence ecology because they are, in many
ways, marginal in comparison with more humid or mesic environments. The
study of human adaptations to various kinds of marginal environments is itself a
topic of increasing interest in archaeology (e.g., Mills and Coles 1998), particu-
larly with regard to present-day environmental concerns. It is also of interest to
understand how traditional systems for coping with environmental problems
enabled sustainable settlement in difficult environments. In this chapter I will
consider aspects of pre-Harappan human ecology in an environmentally mar-
ginal area to the north west of the Greater Indus region.

The Bannu region can be viewed as being marginal from various perspec-
tives. In geographical terms it is certainly located on the western margin of the
Indus system. Environmentally, it is marginal for successful agrarian-based pro-
duction and subsistence. Both these aspects of marginality will be considered in
this discussion, but the main focus here will be on the range of sources of evi-
dence that are being used by the Bannu Archaeological Project to understand
past human subsistence ecology in that region. My discussion will build upon
recent reviews of ethnoarchaeology (Khan 1994) and pre-Harappan subsistence
systems (Thomas 1999) in Bannu. The chapter will first consider the Bannu re-
gion in terms of environments and their marginality. Next I discuss the main
archaeological sites, the culture sequence, and absolute chronology. The main
part of the chapter considers the range of different approaches being adopted to
help understand past subsistence systems in the Bannu area, ranging from ar-
chaeobotanical and zooarchaeological data sets to ethnoecology and ecological
modelling. Finally, the subsistence systems of the main culture phases are dis-
cussed and a model for the evolution of social and subsistence systems, based on
risk management strategies, is tentatively proposed.
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samples arranged by level for each site with youngest levels at left w= potential native cultivar, minor presence, probable weed PDM and Ramapuram data, at far right, are included on the basis

X= native culitvar, significant presence + = Introduced cultivar, minor presence of published evidence (Venkatasubbaiah and Kajale 1991)

7= as above, but uncertain due to less specific identification ++=introduced cultivar, significant presence
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Table 1. Presence absence data for examined samples from Southern Neolithic sites, interpreted in terms of probable level of use and source.
Note only HRP is included from the Kunderu river valley due to the limited evidence recovered from other sites in the area which does not add

to the picture from HRP. Higher numbers represent lower levels.



"Apms st ut
SOJIS DIYI[OSN UIOYINOS WO Paioa0dal exe) doio aspnd pue jeason [enjusiod Jo Annbiqn) *z sfqey 'a | o)

8 1slviz v ils sl 2 v ] s Ta | wziwea | peiunoossduespou

%GL | %09 |%0S{ 0 |%0S %001 | %09 {%00L | %S | %EL | %0 | %SL %69 ewdyouazed
%S.L 0 0 0 {%SC|{%08 | O 0 | %S | %SV | %0V | %cv %EE “sBey Jnupiny -osiw
%SC 0 0 0 %0 | %02 | 0 | %62 | %SC | %6 | %0F | %Se %LL snydiziz
$poo4 180
%88 0 0 0 0 0 0 0 0 0 0 0 %0} “ds 8zAip
%ST 0 0 0 0 |%0¢}| 0O 0 [%0S | %6 | %02 | %S %TT s wnogu |
%0 0 0 0 0 %02 | O 0 | %SC | %6 | %0T | %SL %81 asebna wnepIo
%ST 0 0 0 0 |%0Z | 0 | %Vl [%00L|%8) | %0F | %E8 %LE Wi} 10/9 WN3PIO}
%8¢ 0 0 0 0 0 0 0 0 0 0 0 %¥ wnang/b wryesjuued
%EL 0 0 0 0 0 0 0 1%SC| 0 0 0 %E Lwnejnogelos wjedsed
%€9 0 0 0 0 0 0 0 0 0 0 |%.L %01 asuajeuIns Wnoued
%S 0 0 0 0 |%09 | %0 0 0 %6 |%0C| O %01 2U0j03 BOfHO0UIYOT
%001  1%02 |%SZ| O | %SL {%00L | %08 | %6Z {%00L]|%L6 |%00L | %S %ZL Sloll euejeS/BlLRYIRIg
%88 0 |%SZ| 0 |%SZ{ %0V |%0F | %bl | %0S | %S | %09 | %0S %y BJB[l19MIoA BLiRJOS
%001 0 0 0 %0 | %001 | %09 | %62 %00l | %EL | %0F | %l %S esoue) eueiorig
SIVIID
%EL 0 0 0 0 0 0 0 0 0 0 | %Ee %L ugleo snuefe)
%ST 0 0 0 0 0 0 0 0 0 0 | %8S %E1 snendind gejgey
%SC 0 0 0 |%SZ|%0Z] O 0 0 0 0 0 %9 obunu eubj
%S, |%0¥|[%S2] O (%S| %081 O |%¥L| O [%28]%O0F | %8S %9¥ ejeipes eubip
%001 [%0F| 0 %00l | %0S [%00L]| O | %L | %SL | %16 | %0F | %C6 %69 Lniojjiun euiojAjoieyy
9-v86 HTH|dOS |9dYd| arl |NGd | d°H [WNdA | 9GH | 9dY | DIL {Q9H |[M9S |  Anbign sidwes $3sNd
ayis Aq Aynbign sidwes {eloL



B.2|

B3

B.4
B.6-7

i

-
-

B e e e ot I NSO
010 20X 000 Mogz4gs

T 0N WO 0123450 % 5 TS5 100 15 150

. indet, I
Macrotyloma Vigna  Lablab Cajanus ﬁnmsw\@m

M e T S S

B e e e SR RSN Y SUU g¢ B

Pulses
q53
Figure \_\ Multi-histogram of changing quantities of cro

The bottom half of the chart derived from a single sample for each stratum from profile SGK.98A

-
T

-

_1 [

.ﬁ
WH

sir:!. - N
175 20 0 5 100 5 0 1% 00 H 4 ] & w00 1 2 02 468109 5 10 % 2 %0 2 © 60 0% 234,
Setaria/ Hordeum Triticum - f

fo . . (Black) . indet.
Brachiatia  Setaria Brachiaria Panicum vulgare T sp. (white) Parenchyma Qnmow%mm legume
ramosa verticillata indet. millet (White) SUMALreNse  neyed piack) T dum sestium o caleya weed

atche

w_ﬂﬁa Aﬂnﬁoe T. dicocoum(black)

Millets

ps, parenchyma the most common weed types through the sequence at Sanganakallu.

» While the top half derive from trial trench
SGK.98B strata. Preliminary field assessment of ceramics and depth suggest that SGK.98A .4 is possibly equivalent to

SGK.98B.4. SGK.98A

can be correlated with previous excavations and hence ceramic dating evidence (Subbarao 1948; Ansari and Nagaraja Rao 1969). SGK.98A.6-10
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Figure8, Multi-histo gram of changing quantities of crops, parenchyma the most common weed types through the sequence at Hallur. The

precise dating of the sequence is unclear, but field assessment suggests phases II-I1I of the Southern Neolithic, with some possible Phase I at the
base of the sequence.
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Figure £. Photomicrographs of representative pulses and millets. A. Vigna cf. radiata,
with both cotyledons intact, testa missing, SGK.98A 4. B, Macrotyloma uniflorum, whole
seed, SGK.98A.4. C. Lablab purpureus, whole seed with fragments of strophile
(ornamentation above hilum) preserved, SGK.98A.4. D. L. purpureus cotyledon showing
placement of plumule on inner surface (at lower left), SGK.98A.4. E. Cajanus cf. cajan
cotyledon, showing placement of plumule on inner surface (at top right), SGK.98A 4. F.
Intact millet spikelets, with rugose lemma characteristic of Setaria verticillata, PDM 4.
G. Charred millet caryopses referred to Brachiaria ramosa, HLR.98A.6. Scale
increments 0.5mm (A-E, G); 0.1mm (F)



