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Abstract

African archaeobotany has long faced a paradox: for a number of crops originating in Africa, the earliest
archaeobotanical evidence yet discovered comes from India. This contribution will present a critical review
of all the published finds of crops of African origin in South Asia, as well as new findings from the
author's own research on the South Indian Neolithic Phases II-[II (ca. 2200-1000 BC). This review will
consider the South Asian evidence both in terms of our current understanding of the phylogenetics and
biogeography of crop origins in Africa, and in terms of the cultural and economic contexts in which
these crops came to be adopted in India. Although several authors have commented on African millets
in South Asia in recent years, no systematic reconsideration of published finds has yet been undertaken
by an archaeobotanist. While it is clear that a number of reports are dubious due to probable mis-
identifications, in particular for finger millet (Eleusine coracana), there are still numerous well-identified
African crops in secure, dated archaeological contexts, most strikingly hyacinth bean {Lablab purpureus),
as well as several finds of sorghum (Sorghum bicolor), pearl millet (Pennisefum glaucum), and cow pea
(Vigna unguiculata). While this evidence indicates that African species were becoming available in India
by the first half of the second millennium BC, and perhaps already in the second half of the third
millennium BC, this process appears to have been piecemeal rather than having occurred as a coherent
package, as is the case with Near Eastern crops, for example. This piecemeal process argues for the
need to consider the diffusion of African crops in terms of specific socio-economic contexts. From the
perspective of Africa, these finds provide the broadest possible terminus ante quem for domestication
and dispersal within Africa and challenge us to undertake further archaeobotanical research there,
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Controversy abounds with regard to the presence
of crops of African origin in prehistoric South
Asia. On the one hand there are scholars who
argue for trade contacts between South Asia and
Africa in the third millennium BC (e.g. ALLCIIN
& ALLCHIN 1968. VISHNU-MITTRE 1977. POSSEHL
1980. 1997. 1998. RAO 1986. TOSI 1986. WEBER
1993. 1998. SINGH 1996. HAALAND 1999). There
is an extensive literature on the subsistence of the
Harappan civilisation that cites the adoption of
African millets and summer-cropping was impor-
tant in the transformation of Indus agriculture in
the Late Harappan period, ie. late third to early
second millennium BC {e.g. POSSEHL 1980: 544f.

COSTANTINI & BIASINI 1985, JARRIGE 1985, 1997.
CLEUZIOU & TOSI 1989. MEADOW 1989. 1996.
FRANKE-VOGT 1995), and perhaps also for the
expansion of agriculture into peninsular India
(HUTCHINSON 1976. POSSEHL 1980. 1986. HARLAN
1995). On the other hand there have been critics
of the dating or identification of particular crops
from this package, especially sorghum and some-
times pearl or finger millet (HILU et al. 1979.
WIGBOLDUS 1991, 1996. WILLCOX 1992, ROWLEY-
CONWY et al. 1997. 1999), The most extreme critic
has been WIGBOLDUS (1991. 1996) who on the
basis of historical records sees little evidence for
the cultivation of any of the three main African
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millets before the Islamic Period. These controver-
sies are critical to both African and South Asian
archaeology as the presence of these crops is tied
to issues surrounding the antiquity of Indian
Ocean trade, the foundations of monsconal agri-
culture in peninsular India, and the antiquity of
these crops in Africa, as the dates claimed by some
for the Indian evidence are often older than any
equivalent evidence in Africa. Thus the status of
the South Asian reports are important to our
understanding of the antiquity of cultivation
systems in parts of Africa.

In reconsidering this evidence, I will perform
some much needed archaeobotanical “hygiene” to
existing reports and discuss some new evidence.
First, this review will be holistic, in that it will
consider the whole gamut of crops of African
origin reported from archaeological South Asia, in
particular three millets and two pulses (with brief
mention of castor), whereas previous reviews
have focused on just sorghum (e.g. ROWLEY-
CONWY et al. 1997. 1999), pearl millet (WIGBOLDUS
1991) or just millets (e.g. WEBER 1990. 1998.
WIGBOLDUS 1995, 1996), Second, 1 consider the
accuracy of identification through an examination
of primary reports and their illustrations and
descriptions. Having recently considered the prob-
lems of archaeobotanical millet identification in
detail (FULLER 1999), 1 will show and articulate
morphological features that make reported iden-
tifications plausible or unacceptable. While con-
cerns over millet identification have been voiced
in recent years (e.g. KAJALE 1996b), I will enlarge
on these in the hope of drawing attention to
specific difficulties. In doing this, I mean not to
disparage the work of distinguished colleagues
but only to highlight the need for further discus-
sion and illustration of archaeobotanical speci-
mens. One particular problem which has plagued
South Asian archaeobotany has been a tendency
to downplay or ignore the possibility of the
presence of native millet cultivars or wild millet-
grasses in favour of the big three African millets
(see discussion in FULLER 2002). Despite the fact
that there are some 12 cultivated species (in 10
genera) of so-called “millets” in modern India
(RACHIE 1975. HULSE et al. 1980). DE WET 1992.
FULLER 2002), most discussions of archaeobotanists
seem to only consider the possible presence of 5
or 6 of these genera (e.g. VISHNU-MITTRE 1971.
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WEBER 1993. 1998). In addition, some approaches
to identification in the past appear to have over-
looked important preservational effects of char-
ring (which I will discuss further below). In re-
examining identifications, millet reports will be
placed into four grades of reliability: (1) those
which are illustrated and appear to have charac-
teristic features, (2) those for which there is no
reason to doubt but are either inadequately illus-
trated or not illustrated, (3) those which can not
be definitely rejected but there is reason to believe
that misidentification is likely, or (4) those which
are illustrated and possess features which contra-
dict the reported identification. Under each spe-
cies below the reports will be listed in tables
broken down into these four grades.

Another important problem regards the reli-
ability of the dating of the millets. As others have
noted (e.g. WIGBOLDUS 1996, ROWLEY-CONWY et
al. 1997. 1999. HAALAND 1999), there is some
apparent disagreement in the literature regarding
the age of particular finds and there are often
some concerns over the antiquity of particular
sampled contexts. It must be noted that there are
no direct AMS dates on millets or pulses from
South Asian sites. As African archaeobotanists are
well aware, later or modern contamination cannot
be taken lightly, as Wadi Kubbaniya demon-
strated (cf. HILLMAN 1989). This is certainly a
problem that needs to be redressed. Nevertheless,
in the absence of such dates, the integrity of
particular archaeological contexts and the dating
evidence for them can still be considered. Unlike
the Sahara, where deflation and shallow burial are
widespread taphonomic conditions, many, but
not all, South Asian sites are more deeply and
clearly stratified, similar to Near Eastern tells.
Therefore the tables below also give some indi-
cation of the depositional context and the dating
evidence for each find.

In reviewing the evidence I will consider in
detail two pulses, cow pea (Vigna unguiculata [L.]
Walp.} and hyacinth bean (Lablab purpureus [L.]
Sweet.), and three millets, pearl millet (Pennisetum
glaucum [L]. R. Br), finger millet (Eleusine coracana
[L.] Gaertn.), and the 'great millet’ (Sorghum bi-
colour [L.] Moench.}). I begin with the pulses in
order to counterbalance the overemphasis on
millets. Before reviewing the archaeobotanical
finds from India, a brief synopsis of the current
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Therefore the tables below also give some indi-
cation of the depositional context and the dating
evidence for each find.

In reviewing the evidence I will consider in
detail two pulses, cow pea (Vigna unguiculata [L.]
Walp.) and hyacinth bean (Lablab purpureus [L.]
Sweet.), and three millets, pearl millet (Pennisefum
glaucum [L]. R. Br.), finger millet (Eleusine coracana
[L.] Gaerin.}, and the 'great millet' (Sorghum bi-

botanical picture of these crops in terms of their
regions of origin and distribution is provided.

Cow pea (Vigna unguiculata)

Cow pea (Vigna unguiculata), despite its pan-
African wild distribution, appears to have been
domesticated from a quite restricted geographical
sample of the known genetic populations [fig. 11,
approximately resiricted to modern Nigeria
(STEELE & MEHRA 1980. HARLAN 1992b. VAIL-
LANCOURT & WEEDEN 1992, NG 1995), with

another possible centre of domestication in south-
ern Africa, Botswana (PANELLA et al. 1993). The
southeast Nigerian origin gains further support
from historical linguistics as there is a proposed
root for cow pea in Proto-East-Benue-Congo
(BLENCH 1995). Today it is widely cultivated in
Africa, South and Southeast Asia as well as parts
of the New World (especially as 'black-eyed pea’).
An unfortunate taxonomic confusion has entered
the archaeobotanical literature in recent years as
South Asian archaeobotanical reports of “Delichos
biflorus” have been converted to the nomenclature
of Vigna unguiculata (e.g. WEBER 1991. REDDY

Fig. 1 Map of Africa indicating probable distribution of cow pea wild progenitors. The base map and enlarged area show the

distribution of seed protein (Vignin) types in wild populations (after PANELLA et al. 1993). The dark circles indicate those wild
populations that have exclusively types V1 or V9, the prevalent types amongst cultivars (other rare types amongst cultivars are
likely to derive from introgression). The grey marked region in West Africa (Nigeria) represents the region in which the cultivar
type cp-DNA polymorphism is found amongst wild populations (VAILLANCOURT & WEEDEN 1592). However, the populations
of Vigna unguiculata ssp. dekindtiana var. kgalagadiensis of southern Africa (circled populations in Botswana) were not included
in the cpDNA dataset, and could represent a centre for domestication of cow pea.

(RACHIE 1975. HULSE et al. 1980. DE WET 1992.
FULLER 2002), most discussions of archaeobotanists
seem to only consider the possible presence of 5
or 6 of these genera (e.g. VISHNU-MITTRE 1971.

colour [L.] Moench.). I begin with the pulses in
order to counterbalance the overemphasis on
millets. Before reviewing the archaeobotanical
finds from India, a brief synopsis of the current
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Site Nature Assessment

Depositional context  Dating evidence

(reference) of evidence of identification of preservation
1 Daimabad Numerous Also illustrated and Two contexts, Malwa phase, 1500 - 1200 calBC
(VISHNU-MITTRE charred seeds reported. Phaesolus' spp.  different levels in (SHINDE 19594)
et al. 1986) are prebably V. ungui- pit-fills with diverse
culata varieties seed assemablages
1 Sanghol 8 charred seeds.  Photograph Single context(?), Early Historic/Kushana
(POKHARIA & Resemnble ssp. no details (200 BC - 250 AD)

SARASWAT 1999)  sesquipedalis

2 Hulas Charred Photograph
(SARASWAT seed fragments
1993a)

Shallow depth of burial, Mature to Late Harappan ceramic

<60 cm below surface, correlations, 2200 BC(?) - 1500 BC

single context (DIKSHIT 1982). TwoX( dates are
even earlier {LAL 1997: 247)

Tab.1 Reports of cow pea, Vigna unguiculata from Indian archaeological sites. Left hand column indicates reliability ranking (see text).

1994. KROLL 1996. 1997. 1998}. While the synonomy
of D. biflorus L. and V. unguiculata (L.) Walp. is
correct, the conventional use of D. biflorus in the
Indian botanical and agricultural literature is as
a synonym for D. uniflorus Lam., the crop known
as horsegram and thus these should be correctly

converted to Macrotyloma uniflorum (Lam.) Verdc.
(see PURSEGLOVE 1968. VERDCOURT 1970.
SMARTT 1990. FULLER 2002).

True Vigng unguiculata has been reported from
only three sites in India [tab. 1; figs. 2; 3]. The
report from Malwa phase Daimabad (ca. 1700-

Shaded area: land over 1500 m;
500 m topographic line indicated

Fig.2 Map of India showing distribu-
tion of archaeobotanical evidence for
Vigna unguiculata in India, indicating
approximate period. ‘

2400 - 2000 BC
2000 - 1700 BC
1700 - 1500 BC
1500 - 1200 BC
1200 - 300 BC
300 BC - 300 AD

*EAPCO
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Fig. 3 Archaeological evidence for Vigna unguiculata in India.

1500 calBC) is illustrated with a photograph that
gives us no reason to doubt the identification
(VISHNU-MITTRE et al. 1986), although a cross-
section would have been useful. In addition at this
site some of the reported Phaeseolus spp., of the
subsequent Jorwe Phase, could be variant forms
of cow pea. These specimens were found in
multiple contexts and layers through the site, and
thus more likely to be the result of past recurrence
than of contamination. At the site of Hulas, from
the Harappan/Late Harappan (which could be as
early as 2200 calBC), the two fragmentary finds
are less convincing but still a good match for V.
unguiculata fragments, although in this case the
depth of burial, of a single context, was between
50-60 ¢m leaving open some possibility of down-
ward contamination (SARASWAT 1993a). Addi-
tional evidence comes from Sanghol from the end

a Drawing of modern
V. unguiculata (from Bel-
lary, India)

b V.unguiculata fragments
from Hulas (after SARAS-
WAT 1993a: P1. 2.13)

¢ V. unguiculata, identi-
fied as Vigna sinensis from
Daimabad (after VISHNU-
MITTRE et al. 1986: PL
115.C)

d V. unguiculata from
Daimabad, reported as
"Phaseolus lathyroides”
(after VISHNU-MITTRE
et al. 1996: PL. 115.F)

e V. unguiculata, reported
as “Phaseolus lunatus”
(after VISHNU-MITTRE
et al. 1996: PL. 115.E)

of the first millennium BC (POKHARIA &
SARASWAT 1999),

Despite the limited evidence, the Daimabad
and Hulas finds suggest that cow pea must have
been domesticated well before 1500 BC to allow
for it to have diffused from West (or South)
Africa. The reported evidence from West Africa
is still too young to shed light on the earliest
dispsersal of cow peas. It has been suggested that
cow peas were present during the Kintampo
culture of Ghana, perhaps ca. 1500 BC (FLIGHT
1976. ANQUANDAI 1993), and there is subse-
quent evidence for the incorporation of cow peas
into subsistence based on pearl millet (Pennisetum
glaueum) from the late first millennium BC of
Sahelian Burkino Faso (VOGELSANG et al. 1999),
and the first half of the first millennium AD in
Cameroon (OTTO & DELNEUF 1998)
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Hyacinth bean (Lablab purpureus)

Lablab purpureus (L.) Sweet (hyacinth bean} sub-
species uncinatus Verdc. is cultivated and wild in
East Africa where it probably originated
(VERDCOURT 1970. 1971. SMARTT 1990). The pres-
ence of wild populations, indicated by ROXBURGH
(1832: T, 305ff.) has not been confirmed by
subsequent work (HOOKER 1872-1897. HAINES
1922. VERDCOURT 1971. SMARTT 1990). Subspe-
cies uncinatus is distributed throughout much of
Tropical Africa including Sudan republic, Ethio-
pia, Uganda, Kenya, Tanganyika, Zanzibar and
eastern Cape province (VERDCOURT 1970. 1971).
Further genetic and botanical studies are needed
to establish more definitively the region of origin
of this crop, and current genetic investigations are
promising (PENGELLY & MAASS 2001. B. Maass,
pers. comm.). The high genetic diversity of this
crop in India (VAVILOV 1992. LIU 1996} should
therefore be seen as the result of either an early
and extensive radiation in South Asia or multiple
introductions from Africa.

Of all the African crops hyacinth bean is the most
widely encountered archaeologically in South Asia
[tab. 2; fig, 4]. It is also highly distinctive mor-
phologically and would be difficult to mistake
for anything else that is native [fig. 5al. The
illustrated report from Inamgaon leaves little
doubt about its identity Ifig. 5d]. It has also been
recovered in large quantities from the Neolithic
site of Sanganakallu where I have worked [fig.
5b.c]. On this site it occurs in large quantities,
often the most prevalent find in a given sample.
All finds comes from the upper 5 strata at this
site which can be dated to Neolithic Phase Il
(from ca. 1800 calBC). Neolithic Sanganakallu
is located on a hilltop which has not been occu-
pied since this site was abandoned in prehistory
and it is therefore unlikely to have contamination
from later periods. It is, however, largely absent
from contemporary sites in the region sampled
by the same methods, although it had been
earlier reported from Tekkalakota (KAJALE 1991);
none was found by me in samples thus far sorted
from this site and I have one clear specimen

. Bhagimchari
T. Garki l s

ApegaonY

Daimabad 2 ‘Ada S
o5y

Nevasa 4 Bhokardan

=

Veerapuram
Hafl rO A Ramapuram
Sanganakailu

57

Shaded area: land over 1500 m;
500 m topoegraphic line indicated

Fig. 4 Map of India showing reports
of Lablab purpureus in India.

2400 - 2000 BC
2000 - 1700 BC
1700 - 1500 BC
1500 - 1200 BC
1200 - 300 BC
300 BC - 300 AD

oH ApCoO
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Site Nature
(reference) of evidence

Assessment
if identification

Context(s)
of preservation

Dating evidence

1 Inamgaon Charred seeds
(VISHNU-MITTRE
& SAVITHRI 1976.

KAJALE 1988b)

1 Tuljapur Garhi Charred seeds
(KAJALE 1988a.
1996a)

1 Apegaon
(KAJALE 1979)

1* Hallur Charred seeds

(KAJALE 1989a.
FULLER 1999)

Charred seeds

1* Sanganakallu Charred seeds

(FULLER 1999)

1 Veerapuram Charred seeds

(KAJALE 1984)

1 Mahorana
(SARASWAT 1991.
SARASWAT &
CHANCHALA 19%4)

Charred seeds

1 Nevasa Charred seeds

(KAJALE 1977b)

1 Bhokardan
(KAJALE 1974)

Charred seeds

1 Daimabad
(VISHNU-MITTRE
et al. 1986)

Charred seeds

2 Ramapuram Charred seeds
(VENKATA-
SUBBAIAH &

KAJALE 1991)

2 Adam Charred seeds
(KAJALE 1994)

2 Bhagimohari Charred seeds

(KAJALE 1989b)

2 Sanghol
(SARASWAT &
CHANCHALA 1997)

Charred seeds

3 Tekkalakota(?}
(VISHNU-MITTRE
& SAVITHRI 1979b.
KAJALE 1991)

Charred seeds

Tlustrated and
characteristic

Tlustrated and
characteristic

Mustrated and
characteristic

TNustrated and
characteristic

Illustrated and
characteristic

Mhastrated and
characteristic

Iltustrated

Hiustrated and
characteristic

TNustrated and
characteristic

Reported as Phaeseolus

vulgaris and illustrated,
clearly a large reniform
pulse, of which Lablab is

the only one in prehistory

Not illustrated

Not illustrated

Not illustrated

Not illustrated

Not illustrated, some

nomenclatural confusion
(see NAGTARAJARAO &
MALHOTRA 1965). Not
recovered in flotation by

the present author

Numerous throughout
sequence

Numerous samples,
included sealed pits

Single sample from
final phase of site

Two samples from
two different studies

Two well-stratified
sequences, Numerous

Numerous samples
throughout site

Single sample

3 differeni trenchs
and contexts

?

Uncertain

Present in several
cultural phases

Numerous samples
throughout site

?

Uncertain

Malkwa lvs - Jorwe lvs.
(i.e. 1700 - 900 BC)

(Early) Jorwe,
1500 - 1200 BC

End(?) of Early Jorwe,
ca. 1200 BC

Neolithic, sub-phase uncertain
(perhaps as early as Phase II,
i.e. pre 1800 BC(?)

Neolithic phase 111
(1800 - 1200/1000 BC)

Iron Age
(1 millennium BC)

Period IB = Pre-Harappan to
Bara transition (=7 2200 - 1900 BC)

Satavahana, 150 BC- 50 BC

Early Historic, 300 BC - 300 AD

Jorwe (1500 - 1200 BC)

Neolithic, probably mid(?} - 2
millennium BC

(cf. ARCHAEOLOGICAL
SURVEY OF INDIA 1983)

Pre-Mauryan to Bhadra phases
(300 - 0 BC) and later

Iron Age, 800 - 400 BC

Late Harappan/Bara

Neolithic from pre 1800 BC to
ca. 1200/1000 BC

Tab. 2 Reports of Lablab purpureus from Indian archaeological sites. Left hand column indicates reliability ranking {see text);
asterix indicates materjal examined by the author.
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Fig. 5 Representative archaeobotanical evidence for Lablab purpureus.

a Drawing of modern comparative material {from Bellary, India); b Photograph of specimen from Sanganakallu, Karnataka, 1800-
1500 BC (after FULLER 1999: Fig. 6.2C); ¢ Photograph of specimen, showing cotyleden interior and plumule, specimen from Sangana-
kallu, Karnataka, 1800-1500 BC {after FULLER 199%: Fig. 6.2D); d Specimens from Inamgaon, 1700-1200 BC (after VISHNU-MITTRE
etal. 1986: P1. 115.B); e Probable Lablub purpurens from Daimabad, identified as 'farge sized beans' (after KAJALE 1988b: fig. 14.34, 8).

from early in the sequence at Hallur sampled
in 1998 (probably Neolithic Phase II, pending
detailed study of the artefactual evidence and
radiometric dates). This situation in South India
implies that hyacinth bean was locally important
for some select communities but not adopted by
many others. As early as the Hallur find, and
potentially earlier, is evidence from Mahorana,
an eastern Harappan site, where it dates before
1900 BC and perhaps back to ca. 2200 BC (SA-
RASWAT 1991). A great many other reports are
not accompanied by illustration, but there seems

246 Dorian Q. Fuller

>

no reason to doubt their identification, nor in most
cases their antiquity.

Finds from Africa are few. It is reported from
one of the lower layers of the Geduld rock shelter,
which also documents the advent of pastoralism
in Namibia, at ca. 0-70 AD (SMITH & JACOBSEN
1995). It has also been recovered from Post-
Meroitic contexts at Qasr Ibrim, ca. 4%/5% century
AD (Alan Clapham, pers. comm.). Textual evi-
dence from West Africa has been interpreted to
indicate the cultivation of this crop in that region
from at least ca. 850 AD {LEWICKI 1974).

Pear] millet (Pennisetum glaucum)

Wild P. glaucum (L.) R. Br. is widely distributed
in the northern semi-arid savanna zone of Africa,
and is generally more drought tolerant than other
savanna millets like sorghum (BRUNKEN 1977.
HARLAN 1992a. 1995. DE WET 1995a). Contrary
to previous opinions, however, domestication is
not equally likely throughout this northern sa-
vanna belt. Recent isozyme surveys of wild

populations and domesticated varieties has iden-
tified only a limited number of modemn wild
populations that are close to the domesticated
crop (TOSTAIN 1992. 1998), notably two foci, one
in the far west of Africa (Mauritania) and the
other in the region west of Lake Chad [fig. 6bl.
Indeed introgression between wild populations in
other areas and the crop is quite limited. Isozyme
variation amongst cultivars indicates that Indian
pearl millet is closest to, and presumably derives

Site Nature Assessment Depositional context Dating evidence
{reference) of evidence of identification of preservation
1 Hulaskhera Charred Photograph, Missing from individual Unclear from report. Sunga?,
(CHANCHALA caryopses not entirely clear context tabulation. 200 BC - 0 AD. Earliest levels re-
1992) Period therefore unclear. ported plants remains, ca. 700 BC.
1 Kaothe Sevaral Photographs Several samples. But entive  Single *C date for site:
{KAJALE 1990) caryopses site consisted on 60-70 e 2400 - 2000 calBC (SHINDE 1994)
of deposit below modern
surface, thus high potential
of intrusive charred seeds
1 Narhan Five charred Photograph Single context, pit-fill, Red and Black Ware Phase,
(SARASWAT caryopses deeply buried level ca. 1200 - 1000 BC
et al. 1994)
1* Daimabad Several charred Examine by author ? Jorwe Phase (1500 - 1200 BC)

(unpublished) caryopses, well-  with M. Kajale. Not
preserved. Note:  listed in the published
notin samplesof note (KAJALE 1977a)
VISHNU-MITTRE
et al. 1986.

1 Rangpur (GHOSH Clump of Photograph

& LAL 1963) charred grains

1* Hallur One clear see fig. 8d.e

(FULLER 1999) caryopsis, three this chapter
probable fragments

2 Surkotada Several grains, Two photographed
(CHANCHALA including oblong  grains but of

Phase ITI, 1800 - 1200 BC
(HERMAN 1997)

Single context

Three different strata, Still poorly dated. Southern
in well-stratified Neolithic, could be Phase I1,
sequence 2200-1800 BC

From large pot of
charred seeds

Third phase (Period IC), 2000 -
1700 BC (for period of context see
VISHNU-MITTRE & SAVITHRI
(1982); for dating SHAFFER (1992)

? Period I, Cord-impressed ware
(before 1300 BC)

1991) and cbovate limited definition

2 Imlidh-Kurdh Single grain Not-illustrated.
(SARASWAT Preliminary report
1993b)

2 Babor Kot One caryopsis No illustration;
(REDDY 1994 reported reservation expressed
276)

Feature fill in unit
excavated under
site slope

Oceupation II1, 2000 - 1700 BC.
But single “C date calibrates to
2500 - 2200 BC (HERMAN 1997}

Tab. 3 Reports of Pennisetum glaucum from Indian archaeological sites. Left hand column indicates reliability ranking (see text);
asterix indicates material examined by the author. .
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a The distribution of isozyme groups
A -G amongst cultivated populations
of pearl millet. Arrow indicates the
probable direction of spread to India
based on the close affinity of group G
with C and E.

b Map of wild populations of pearl
millet broken into the isozyme groups
[-V. Multivariate statistical analysis
suggests that groups I and IV are most
likely to have contributed to the do-
mesticated gene-pool.

M Niger

Fig. 6 Maps of Africa and India showing the distribution of wild and cultivated populations of Pennisetum glaucum characterised

through enzymatic studies (after TOSTAIN 1998).

from, populations from the eastern African savan-
na (TOSTAIN 1989. 1998), i.e. from Chad through
Sudan [fig. 6al, thus providing some indication
of the route by which this species spread.

All the illustrated reports of pearl millet in
India appear legitimate [fig. 7; 8; tab. 3]. This is

248 Dorian Q. Fuller

one of the most distinctive millets, especially the
typical elongate-conical grains typical of two-
grained spikelets, as illustrated from Narhan and
Kaothe. A sizeable minority of spikelets are sin-
gle-grained (GODBOLE 1925), producing much
more widely ovate grains that could conceivably

Fig. 7 Map of India showing archae-
ological evidence for Pennisetum glau-
cum in India. Question mark by Kaothe
indicates possibility of intrusive grains
(see KAJALE 1990: 265).

2400 - 2000 BC
2000 - 1700 BC
1700 - 1500 BC
1500 - 1200 BC

1200 - 300 BC

Shaded area: land over 1500 m;
500 m topographic line indicated

emqroOe

~..-300 BC - 300 AD

be confused with some sorghum varieties, al-
though the scutellum in Pennisetum is normally
both deeper and the grain base more narrowly
acure rather than broadly acute or acuminate. A
clear specimen from a single-grain spikelet was
found by the author in material from the Southern
Neolithic site of Hallur, which despite being an
inadequately dated sequence could date back to
ca. 2000 BC; a few additional fragmentary grains
were also identified at this site (FULLER 1999).
Potentially the earliest finds are those from Kaothe
(2400-2200 BC), although this site was shallowly
buried and included at least some intrusive plant
material (KAJALE 1990). This site is dated on the
basis of one radiocarbon date, which is supported
by ceramic comparison with Harappan material.
The finds from Gujarat, at Babor Kot and Surko-
tada, could also be late third millennium BC.
Although limited, the Indian evidence does
suggest that early domestic pearl millet is still

awaiting discovery in Africa. Taking into account
the Indian evidence, TOSTAIN (1998) has argued
that pearl millet may have been domesticated as
early as 6000 BC, although this appears to be only
a wild guess. The earliest African archaeobotanical
evidence is not quite early enough. It comes from
the mid-second millennium BC in Ghana
(D'ANDREA et al. 2001) and the end of the second
millennium BC from eastern Nigeria (KLEE &
ZACH 1999), both adjacent to but outside the
proposed Lake Chad centre of domestication,
with evidence closer to Tostain’s proposed West-
ern cenire of domestication only from ca. 1900
calBC in Mauritania (AMBLARD & PERNES 1989).
The route of dispersal of this crop to India may
have been roughly the same as that of Vigna
unguiculata, as suggested by STEELE & MEHRA
(1980}, although the two taxa have not been found
together in India arguing against seeing them as
a west African crop package.
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Fig. 8 Representative archaeobotanical evidence for Pennisetum glaucum in India.

a Drawings of modern Pennisetum glaucum for comparison (reference material from Dharward, India), showing more narrow grain
form typical of two-seeded spikelets (left) and broadly ovate grain form typical of one-seeded spikelets (right); b Four
representative charred grains from Kaothe (after KAJALE 1990: Fig. 11.2); ¢ Hlustrated grains from Narhan (after SARASWAT
et al 1994 PL 22); d Well-preserved specimen from Hallur, HLR98A.7, digital photograph (after FULLER 1999: Fig. 6.9b);
e Drawing of Hallur specimen (after FULLER 1999: Fig. 6.9b).
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Sorghum (Sorghum bicolor)

The origins of crop sorghums, in the form of the
primitive race bicolor, have generally been as-
signed 'to the sub-Saharan thorn savanna belt,
from Nigeria to the Sudan, from arundinaceum
race verticilliflorum (DE WET & HUCKABAY 1967.
HARLAN 1971. 1992a. 1995. HARLAN & STEM-
LER 1976. STEMLER 1980), although an Ethiopian
origin has also been suggested (VAVILOV 1992
[1935]. DOGGETT & PRASADA RAO 1995). Iso-
zyme studies of wild and domesticated races in
Africa suggest that kafir type sorghums of
Southern Africa are closer to wild arundinaceumn
race verticilliflorum populations that are focal in
South Africa, suggesting that race kafir may
represent a distinct domestication from the main
domesticated lineage (SCHECHTER & DE WET
1975. DE WET 1978). Races bicolor and kafir
represent hulled cereals while the other more
derived races are more or less free-threshing. In

India at least four of the races are clearly repre-
sented [fig. 9] (DE WET & HUCKABAY 1967. APPA
RAOQ et al. 1996. Cf. SNOWDEN 1938. BOR 1960).
Assuming that the cultivated races are mono-
phyletic, we must assume at least three in-
troductions into India to account for the presence
of races bicolor, caudatum, and guinea. While
HARLAN & STEMLER (1976) infer that durra
evolved in India, alternatively it represents a
fourth introduction if we accept evolution within
Africa (e.g. ROWLEY-CONWY 1991. DOGGEIT &
PRASADA RAO 1995). The presence of race guinea,
especially in 'tribal' areas of Andhra Pradesh,
Madhya Pradesh, Orissa and Bihar (BOR 1960.
APPA RAO et al. 1996), which is important in
West Africa and southeast Africa (HARLAN &
STEMLER 1976) suggests that it spread by sea from
southeastern Africa, which could also have been
the general region from which Lablab, possibly
some cow peas, and finger millet (below) reached
India.

c (I d

Fig. ¢ Representatives of the main cultivated races of Sorghum bicolor in India (sensu HARLAN & DE WET 1972; illustrations

after SNOWDEN 1936: fig. 18; 29; 7; 26).

a Race bicolor (Sorghum bicolor [L.] Moench. var. bicolor); b Race durra (Serghum durra [Forsk.] Stapf. var. gegyptiacum [Koern.]
Snowden); ¢ Race guinea (Serghum conspicuum Snowden); d Race caudatum (Sorghum caudatum Stapf. var. caudatum).
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Fig. 10 Examples of archaeobotanical evidence reported for Serghum hicolor in India.

ab Impression from Ahar (after VISHNU-MITTRE 1969: PL XXX.3-4), considered dubious in the present review. Arrow in (a)
indicates a grain that shows a long, wide scutellum and overall shape reminiscent of Echinochlo spp. Spikelet(?) in (b) does
resemble Sorghum, but detail is insufficient; acuminate glumes also occur in Echinochlos; ¢ Sorghum from Hulas (after SARASWAT
1993a: P1. 1.6); d Selected grains from Kaothe (after KAJALE 1990: Fig. 11.1), with some resemblance to race caudatum; e Sorghum
from Nevasa (after KAJALE 1977b: Pl 2.2); f Sorghum grain from Bhokardan (after KAJALE 1974: Pl LVIIL5); g Drawings of
Sorghum from Bhatkuli {after VISHNU-MITTRE & GUPTA 1968b: fig. 1).
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In recent years there has been controversy
surrounding the antiquity of sorghum domesti-
cation. The standard interpretation sees the do-
mestication of sorghum between ca, 5000 BC and
3000 BC (CLARK & STEMLER 1975. STEMLER et al.
1975. DOGGETT & PRASADA RAQ 1995. HARLAN
1992b. 1995), reaching India just after 2000 BC
(POSSEHL 1986. 1997. 1998. WEBER 1990. 1991.
1998. KAJALE 1991). After identifying apparently
wild type sorghum spikelets at Qasr Ibrim in
Nubia from the Napatan-Meroitic period (700 BC-
0 BC), with clear domesticated types only in the
late Meroitic/post-Meroitic period (0-500 AD) and
later, ROWLEY-CONWY (1991) suggested a late
domestication of sorghum. Recent DNA sequence
data from meodern sorghum and archaeological
specimens from Qasr Ibrim has been used to
argue that domestication was quite late, perhaps
as late as ca. 0 AD (ROWLEY-CONWY et al. 1997,
1999. DEAKIN et al. 1998. MARSHALL 1998. WET-
TERSTROM 1998). The genetic data, however, are
at best ambiguous. The genetic locus utilised
showed so little variation between modern do-

mesticated and wild varieties (i.e. lacking poly-
morphism} that the sequences are unlikely to be
informative when it comes to assessing phylo-
genetic divergence between sorghum lineages and
timescale: there are at most only four (usually one
or two) base pairs different between any two
samples (as recognised by DEAKIN et al 1998:
37f.). Nevertheless, the late domestication hypoth-
esis has led to two approaches to the reports of
prehistoric serghum outside Africa (from India/
Pakistan and Arabia), either questioning the re-
ports and arguing for a late domestication within
Africa (ROWLEY-CONWY et al. 1997. 1999. MAR-
SHALL 1998. WETTERSTROM 1998) or accepting the
South Asian reports and arguing for an exira-
African domestication (HAALAND 1995. 1999).
The large number of sorghum reports from
South Asia represent varying degrees of reliabil-
ity. Several of the best known and most often
quoted examples are based on impressions in
pottery, none of which has been convincingly
demonstrated to be Sorghum [fig. 10a.b]. In the
case of Ahar in Rajasthan, Sorghum was identified

Fig. 11 Map of India showing the
distribution of archaeological Sorghum
bicolor in India after questionable iden-
tifications have been discarded. Ques-
tion mark by Kaothe indicates possibii-
ity of intrusive grains (see KAJALE
1990: 265).

2400 - 2000 BC
2000 - 1700 BC
1700 - 1500 BC
1500 - 1200 BC
1200 - 300 BC
300 BC - 300 AD

¢EH 4P OO

Shaded area: land over 1500 m;
500 m topographic line indicated
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Site Nature

Assessment

Depositional context Dating evidence
of preservation

(reference) of evidence of identification
1* Daimabad Several well-pre-  Not illustrated in
(KAJALE 1977a) served caryopses.  publication, but
Note: Notin examined by the author
samplesof VISHNU-
MITTRE et al. (1986)
1 Bhatkuli _ Several charred Hlustrated by drawings
{(VISHNU-MITTRE grains, lengths
& GUPTA 1968b)  2.2-4mm
1 Hulas (SARASWAT Five charred THustrated with clear

1993) caryopses photograph.

1 Kaothe Charred seeds. Nlustrated with
(KAJALE 1990) Ancient status photograph

. queried in report.

1 Nevasa Charred grains Photograph
(KAJALE 1977b)

1 Rohira Three charred FPhotograph
(SARASWAT 1988), grains
referred to var. bicolor

1 Sanghol Charred grain(s)  Ilustrated in
(SARASWAT & POKHARIA &
CHANCHALA 1997; SARASWAT 1999
POKHARIA & SA-
RASWAT 1999;
SARASWAT 1997)

1 Tuljapur Garhi Charred lumps Mustrated by
(KAJALE 1988a. of seeds, and photographs

1996a) individual grains

? Early Jorwe {1500 - 1200 BC)
Context not reported; Early Historic (300 BC - 300 AD)
single samples(?)

Deeply buried in lower Mature to Late Harappan ceramic

stratum with range of correlations, 2200BC(?) - 1500BC
crop taxa. (DIKSHIT 1982). Two " dates are
even earlier (LAL 1997: 247).

Context/samples number single *C date for site:
not reported. The entire 2400 - 2000 calBC

site consisted on 60-70 cm

of deposit below modern

surface, thus high potential

of intrusive charred seeds

? Indo-Roman 50BC - 200 AD

Lower excavated layers Phase I, Sothi-Siswal phase,
at depth of nearly 3 m probably equivalent to Mature
Harappan (25007) - 2300-2000 BC

? POKHARIA & SARASWAT
(1999) report from Kushana
period, 200 BC - 250 AD.
Late Harappan / Bara
(SARASWAT 1997)

Found in 3 pit contexts
sealed only by topsoil

Late Jorwe, 1200 - 900 BC

on the basis of impressions in pottery which were
interspersed with those of rice, rice chaff and
straw (VISHNU-MITTRE 1969). However, the pub-
lished photographs (VISHNU-MITTRE 1969: pl. 30)
seem to show a long parallel-sided, round-ended
scutellum on one of the grains, which might
suggest Echinochloa. Such an atiribution may be
more logical as E. colona and E. crus-galli are well
known weeds of rice (MOODY 1989). The reported
size of these impressions, including lengths be-
tween 1.5 and 2.5 mm fits well with the size range
of Echinochloa spp. especially E. crus-galli var.
oryzoides, a large-seeded rice mimic (cf. CRAWFORD
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Tab. 4 {continued next page)

1983. 1997). The find from Paunar derived from

the same sort of evidence, The oft-cited material
from Pirak (from the post-Harappan period) was
reported with reservations and was not illustrated
(COSTANTINI 1979). In some cases finds in pre-
liminary reports have not been confirmed, nor
even discussed or illustrated, in subsequent final
archaeobotanical reports as at Inamgaon (VISHNU-
MITTRE & SAVITHRI 1976. KAJALE 1988b) and
Daimabad (KAJALE 1977a. VISHNU-MITTRE et al.
1986). Moving beyond India, there are no convine-
ing illustrated characters on which to accept the
identified sorghum impressions from Oman or

Site Nature
(reference) of evidence

Assessment

of identification of preservation

Depositional context

Dating evidence

2 Bhokardan Single chatred
(KAJALE 1974) grain

2 Mangali & Ludu-  Charred
wala (WILLCOX  caryopses(?)
1992)

Poor photograph, In single sample
but plausible
Not iilustrated. ?

No reason to doubt.

Early Historic, phase 1B,
100 BC - 200 AD

1500 - 1900 AD

Phase C, i.e. 2000 - 1700 BC
and Period D, Medieval

Phases IA, IB, 1T

Jorwe (1500 - 900 BC)

2r millenrdum BC, i.e. anytime
between 1900 - 1000 BC (for
chronology see SHAFFER 1992)

Reported as before 1500 BC,

but excavator (SANKALIA et al.
1969: 217) indicates concerns
about integrity of context which
could be Early Historic (i.e.

1500 - 2000 years later)

2 Rojdi 113 charred Not illustrated From three trenches,
{WEBER 1991} seeds depths upto 175 em
2 Senuwar Charred grain(s) Not illustrated ?
{SARASWAT &
CHANCHALA 1995)
3 Inamgaon Not in samples Not illustrated - ?
(VISHNU-MITTRE  of final report
& SAVITHRI 1976) of KAJALE 1938b
3 Dirak (COSTAN-  Three charred Not Hiustrated In fill context
TINI 1979) grains
4 Ahar Circular impres- Size at small end of In mixed fill context
(VISHNU-MITTRE sions in potsherds  Sorghum range. Ilius-
1969} along with rice tration shows no distinc-
husk (i.e. process- tive Serghum shape/
ing waste) scutellum features. Could
be Echinochloa, which is
more probable as conta-
minant of rice-processing
waste used as temper.
4 Paunar Circular impres-  Criteria refer to those

(VISHNU-MITTRE sions in potsherds  of Ahar (see above)
& GUPTA 1968a)  along with rice husk
(i.e. processing waste}

? Early Historic (300 BC - 300 AD)

Tab. 4 Archaeological reports of Sorghum in India and Pakistan. Left hand column indicates reliability ranking (see text); asterix

indicates material examined by the author.

Yemen (see Tengberg, this volume. De Moulins,
this volume. FULLER 2002. Reported by COSTAN-
TINI 1979. 1990. CLEUZIOU & COSTANTINI 1980.
1982).

Despite these concerns, there are several cases
of illustrated charred grains from Indian archaeo-
logical sites that can be accepted as Sorghum [fig.
10,c-gl. The total number of finds is still quite
small, and in most cases they are restricted to
individual groups of charred grains preserved in
individual contexts. If we accept the unillustrated
finds from India (Rohira, Senuwar, Malhar, Imlidh-
Kurd and Rejdi), for which I see no reason to

doubt, then we have a wide geographical distri-
bution of evidence from the first half of the second
millennium BC [fig. 11; tab. 4]. If more cautiously
we hold the former to one side, and exclude
Kaothe on the possibility that the grains are
intrusive due to the shallow stratigraphy of the
site, we are still left with the find from Hulas
which is likely to have been in a secure context
(2.2 m below the surface in stratum 8, part of the
Late Harappan levels that underlie Northern Black
Polished Ware levels ie first millennium BC
ceramics). The reports from Daimabad and Tul-
japur Garhi, of the Jorwe period, are also fairly
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early, i.e. 1500-1200 BC. Similarly from the second
half of the second millennium BC come finds from
the middle Ganges region at Imlidh-Kurd and
Malhar. The general distribution then indicates
the earliest Indian sorghums in the Northwest,
along with Kaothe on the peninsula, with subse-
quent dispersal eastward. Most of the reports
appear to be good candidates for the primitive
race bicolor which we would expect to have
reached India first. The specimens from Kaothe,
however, with thick protruding scutellum and a
widely obovate shape, might be comparable to
race caudatum, although as noted these could be
modern intrusives.

In addition to the South Asian evidence, re-
ports from East Asia must also be considered. The
modern racial distribution (DE WET & HUCKABAY
1967) suggests that race bicolor sorghums reached
East Asia, presumably via India, to exclusion of
other races, perhaps before the other races had
been introduced into South Asia or intervening
regions. Reports from Korea and Japan date back
to the later first millennium BC. At the Korean
site of Hunamni, sorghum was reported along
with rice, barley and Sefaria italica, from a phase
placed at ca. 1400 BC (NELSON 1999: 153). In
Japan, from the early Yayoi Period, ca. 300-
100 BC, from Morooka (Kukuoka prefecture) in a
jar accompanying a burial, sorghum was found
along with barley, rice and adzuki bean (Vigna
angularis) (TERASAWA & TERASAWA 1981). The
other find is from the Ayaragi-go Daichi site
(Yamaguchi prefecture) where it was found in a
pit (interpreted as a storage pit) with small
millets, wheat and nuts (TERASAWA & TERASAWA
1981). Although it has not been possible to exam-
ine illustrations in primary reports, the relatively
late date of the Japanese finds in relation to those
in India makes them acceptable. The Korean
evidence would support the contention that sor-
ghum must have reached South Asia in the first
half of the second millennium BC if it were to
have spread to Korea in the second half. The
South Asian evidence, together with the few
reports from Fast Asia, argues sirongly that the
currently available African evidence is still imited
to finds that are too late to provide information
on early cultivation.
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Finger millet (Eleusine coracana)

Finger millet was domesticated from the wild
taxon Eleusine africana Kennedy-O'Bryne of East
African highlands (MEHRA 1962. 1963. PHILLIPS
1972. HILU & DE WET 1976. HIREMATH & CHEN-
NAVEERAIAH 1982). Despite some earlier claims
for an Indian origin (DE CANDOLLE 1886. VAVILOV
1992 [1935]: 331f. VISHNU-MITTRE 1971. PORTERES
1976. VISHNU-MITTRE et al. 1984), several genetic
proxy studies leave no doubt as to its wild
progenitor (HILU & JOFINSON 1992. WERTI et al.
1994. DE WET 1995b. HILU 1995). Genetic data
indicates highly restricted variation in the crop by
comparison to its wild progenitor and other wild
species, suggesting very few domestications. The
region of wild populations today suggests this
crop's origins took place in an environment other
than the lowland savannahs where it is well
established today in both India and Africa [fig.
12]. The racial differentiation of Eleusine within
India suggests that it was first introduced to the
plains of the peninsula and subsequently spread
to the northern and northwestern part of the
subcontinent (HILU & DE WET 1976. HILU 1995).
The genetic evidence of HILU (1995), although of
limited sample size, could indicate that some of
the most “primitive” genotypes of the crop come
from Tanzania. Linguistic evidence may provide
additional support: the root *-dégi for finger millet
in a number of bantu languages from Southern
Tanzania and Northern Malawi may be the source
tor ragi and its variants in the Indian subcontinent
(PHILLIPPSON & BAHUCHET 1996). The Dravidian
linguist SOUTHWORTH (1988) suggested an alter-
native derivation from the reconstructed proto-

. Dravidian etymon *iraki, meaning food. It is worth

noting that a range of other millet-grasses (e.g.
Brachiaria ramosa, Paspalum scrobiculatam, as well
as Setaria italica and Parnicum miliaceum) also have
colloquial names including the element -ragu (as
recorded in FISCHER 1928).

Eleusine coracana has been widely reported
from Chalcolithic/Neolithic sites all over India
{see POSSEHL 1986. 1997. 1998. VISHNU-MITTRE
1989. KAJALE 1991. WEBER 1998), but it has been
widely mis-identified and none of the published
teports is yet supported by illustration of unam-
biguous specimens (see FULLER 2002) [tab. 5;
fig. 13]. That at least some finger millet reports

Fig. 12 Maps of Africa and India showing modern distribution of races of Elensine coracana (after HILU & DE WET 1976), with
inset showing the distribution of the wild progenitor Eleusine africana (after PHILLIPS 1972).

In Africa: African highland race (black circles) and African lowland race (grey area). The distribution: of the Bantu linguistic root
dégi is indicated by a dashed white oval (based on PHILIPSON & BAHUCHET 19%6).

In India: the lowland race, which is closest to the African lowland type, is indicated by open circles; the Indian race is indicated
by black circles, and the Indian highland race is indicated by half-solid circles.

are mis-identifications was clarified by re-exami-
nation of material in India during the author's
visit in August-September 2000. It appears that
these attributions of finds to finger millet occurred
through comparative study that failed to take into
account the difference between hulled and de-
hulled specimens of the same species. The first
report of Eleusine that was illustrated and de-
scribed was that from Hallur (VISHNU-MITTRE
1971) in which some six modern species of millets
were described as comparative material. Other
species, such as Brachiaria ramosa or Echinochloa
colona ssp. frumentacea, known to be cultivated in
the region today (DE WET 1995c. GRUBBEN &
PARTOHARDJONO 1996) do not even appear to
have been considered. The emphasis on other
species of millets, especially introduced species
that are of wide importance in Indian agriculture

today, indeed represents a “modernist anachro-
nism” (WIGBOLDUS 1996: 79£.), but the real mis-
take lies in failing to take into account the
potential effects of charring, especially in terms
of differentially destroying lemmas and paleas. It
is clear that material from Panicum spp., Setaria
spp., and Paspalum scrobiculatum were all exam-
ined as hulled spikelets with lemmas and paleas
adhering (which is also the state in which they
are usually illustrated in standard seed atlases),
whereas Pennisetum, Sorghum, and Eleusine were
described as de-hulled caryopses, as these taxa
tend to be free-threshing. As the hulled-millets
tend to be biconvex with pointed apices, they
differed from the round-ovate archaeoclogical
millets, and the closest comparison by default was
therefore E. coracana, despite the fact that the
archaeological millets were clearly longer than
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Site Nature Assessment Depositional context Dating evidence
(reference) of evidence of identification of preservation
1* Hallur Single charred Internal anatomy clear, Charcoal lens rich in Near top of sequence samples
(FULLER 1999) caryopsis, sOme apparent preser- small seeds, collected in  in 1998, Probably late Neolithic,
fragmented vation of pericarp bulk. No reason to be-  perhaps towards 1000 BC(?).
lieve this seed intrusive.
4* Hallur Charred Jumps Mis-recognised long- Single sample Neelithic, 2200-1200 BC

(VISHNU-MITTRE  of caryopses
1971)

1* Malhar Charred caryopses
(TEWARI et al.
2000}

3 Bhokardan Charred caryopses
(KAJALE 1974}

3 Kuntasi Charred
{DHAVALIKAR caryopses(?)

1995, quoting Kajale
pers. comm., but NOT
included in finale report
by KAJALE 1996b)

3 Manji
(SARASWAT &
CHANCHALA 1997)

Charred caryopses

3 Senuwar
(SARASWAT etal.
1995. In press)

Charred caryopses

3 Rojdi Charred caryopses.
(WEBER 1991) Same samples in-
clude Setaria iden-
tified only from
preserved spikelets.
3 Babor Kot Charred caryopses.
(REDDY 1994) Same samples in-

clude Setaria iden-
tified only from
preserved spikelets.

3 Oriyo Timbe
(REDDY 1994)

Charred caryopses.
Same samples in-
clude Setaria iden-
tified only from
preserved spikelets.

3 TPaiyampalli (cited Charred caryopses
in KAJALE 1991)

3 Watgal Charred caryopses
(DEVARA]
et al. 1995)
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scutellum millet
caryopsis (Setaria sp./
Brachiaria rariosa)

Well preserved
morphology and
pusticulate pericarp

[iustration indistinet

KAJALE (1996) has
changed this identification,
apparently grouping most

small millets as Panicien sp.

No illustration

Mustration and descrip-
tion in forthcoming
report suggest a long-
scutellum millet caryopsis

No illustration. Criterion
follows that of VISHNU-
MITTRE & SAVITHRI
(1978). Dimensions too
ovate for E. coracana.

No illustration. Criterion
follows that of VISHNU-
MITTRE & SAVITHRI
(1978). Dimensions too
ovate for E. coracana.

No illustration. Criterai
follows that of VISHNU-
MITTRE & SAVITHRI
(1978). Dimensions tco
ovate for E. coracana.

No illustration

No illustration. Not a
specialist report. Not
menticned in abstract of
KAJALE (1998). Likely
to be Brachiarin/Setaria
ubiquitous of contern-
porary sites in the region
(FULLER 1999)

Single sample

Various flotation
samples, from lower .
levels

Numerous contexts
and levels

Numerous contexts
and levels

Numerous contexts
B
and levels

?

Early Iron Age level with *C dates
before ca. 800 BC; one date as
early as 1600 BC (old wood?).
Early Historic, 300 BC - 300AD

Mature Harappan, 2500 - 2000 BC

Early Historic

Phase T4, 2500(7) BC - 1700 BC

Phases I-II[, Harappan to
Late Harappan, 2600 - 1700 BC

2000-1700 BC

1700 - 1400 BC

Late(?) Neolithic, 1800 - 1000 BC

Southern Neolithic II-III
(i.e. from 2200 BC through
2% millennium)

Site Nature Assessment Depositional context  Dating evidence
(reference) of evidence of identification of preservation

3 Paiyampalli (cited Charred caryopses No illustration ? Late(?) Neolithic, 1800 - 1000 BC
in KAJALE 1991)

4 Hulaskhera Charred caryopses Photograph, suggests From several contexts  Early Historic, Sunga Period,
(CHANCHALA Paspalum scrobiculatim and layers 200 BC - 0 AD, and Kushana
1992) caryopses. period 0 - 300 AD, and

early Gupta, 300 - 500 AD

4 Surkotada Mass of charred Mustrations. Mis-recog- Charred storage jar, Period I, Late Harappan,
(VISHNU-MITTRE caryopses together nised long-scutellum from depth 1.6 m 2000 - 1700 BC
1990. VISHNU- . with charred spike- millet caryopsis. Prob-

MITTRE & SAVI-  lets of Setaria cf. ably de-hulled form of
THRI 1978.1979a.  italica type accompanying (Setaria cf.

CHANCHALA 1991}

4 Shikarpur
(CHANCHALA
1991)

Charred caryopses

4 Hulas (SARASWAT Charred caryopses

1993a) and charred lump
4 Inamgaon Charred caryopses
(KAJALE 1988b)
4 Daimabad Charred caryopses.

(VISHNU-MITTRE (Also reported by

et al. 1986; KAJALE (1977a}
without illustration)
4 Nevasa Charred caryopses

(KAJALE 1977b)

italica). Other Setaria sp(p).
Also present,

Hlustration. Mis-recog-
nised long-scutellum
millet caryopsis. Prob-
ably de-hulled form of
accompanying Sefaria sp.

Context not stated.

Mlustrated with
photographs. Appears

to be long-scutellum millet
with fragments of adhering
lemma/ palea of Setaria type.

Single sample,
well-sealed conkext

Small numbers of
grains in 5 samples,
through the sequence

THustration not entirely
distinct, but appears to
show long-scutellum,
ovate millet. Some
exampies could be shorter
scutellum like Eleusine.
Note that Setaria illustrated
in hulled form (spikelets) only.

Mustrations. Mis-recog- Numerous contexts

nised long-scutellum and levels
millet caryopsis (Setaria

sp./Brachiaria ramosa)

Long scutellum ?

millets(?)

From flotation samples.

Mature Harappan, 2500 - 2000 BC

Late Harappan, 2000 - 1700 BC

Malwa to Late Jorwe,
1700 - 900 BC

Malwa-Jorwe, 1700 - 1200 BC

Early Historic, 300 BC - 300 AD

Tab. 5 Archaeological reports of Eleusine coracana from India. Left hand cofumn indicates reliability ranking. An asterix indicates
that the author has examined the material.

they were wide or thick and had very long-
scutellums. None of these are traits characteristic
of Eleusine [fig. 14]. Occasional adhering frag-
ments of charred lemma/palea, especially of the
rugose types found in Sefaria spp. or Brachiaria

ramosa, were then interpreted as preservation of
the pusticulate pericarp of the caryopsis surface
in Eleusine. This misunderstanding of the state of
preservation of archaeological millets and the
anatomical parts to be compared with modern
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1mm

Fig. 13 Examples of small, long-scutellum millets reported as 'Eleusine
coracang’ or 'ragi’ in the Indian archaeobotanical literature.

a Charred caryopsis from Surkotada considered a typical archaeological
Eleusine coracana (after VISHNU-MITTRE & SAVITHRI 1979a: PL 1.5), but
note ovate shape, long scutellum and adhering lemma fragment; b Close-
up of surface of supposed 'seed coat' {after VISHNU-MITTRE & SAVITHRI
1979a: PL. 1.1) but probably lemma; ¢ Clump of charred 'ragi’ from Hulas
(after SARASWAT 1993a: PL 2.11), note long scutellum; d Examples of
ragi' from Hulas (after SARASWAT 1993a: P1. 2.10); e Close up of surface
of alleged "ragi’ from Hulas (after SARASWAT 1993a: PL 2.12), note rugose
rows of pusticulae.

material was cancnized in definitive articles on
the identification of Setaria and Eleusine published
in Palaeobotanist (VISHNU-MITTRE & SAVITHRI
1978. 1979a). Both of these articles were based on
modern comparative material and archaeological
material from the charred contents of a single jar.
It contained both Sefaria cf. italica, identified only
when preserved as hulled spikelets with lemma
and palea intact, and "Eleusine coracana’ identified
from de-hulled caryopses, which the illustrations
strongly suggest to be the de-hulled Setariz grains
one would expect to accompany the hulled exam-
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ples (since we would expect charring to tend to
de-hull at least some of the spikelets). A re-
examination of Vishnu-Mittre's sample from Hallur
together with Dr. Saraswat in September 2000,
confirms that it consists of long-scutellum millet
caryopses of Brachiaria ramosa type. Similarly,
material examined with Dr. Kajale from Songaon
that had been provisionally been referred to Eleu-
sine turned out to be Brachigria ramosa type. Many
subsequent studies by other archaeobotanists must
be suspect by having relied upon the published
criteria of the Hallur and Surkotada studies.

: ; . et Wb F———— 50pm-
AccV  Spot Magn .. - 5.0 318 SE Muiti-lraging Centre, Cambridge;.

500KV 3.0 46x

AccV  SpotMagn Det WD Ewp F———-—-— 500um
500kv 30 43x ©  SE 104 2310 Pitt-Rivers Laboratory

A
AcoV  Spoti;
5.00 KV 3.0

Fig. 14 Modern comparative material of Eleusine corgeana and selected long-scutellum ovate millets.

a Modern caryopsis of Eleusine coracana (from Bellary, India); b Close up of pericarp surface of Eleusine coracana grain in (£}, note
nearly straight rows of well-spaced pusticulae; ¢ Modern grain of Brachiaria ramosa: an ovate, long-scutellum millet; d Modern grain
of Setaria italica race maxima: an ovate, long-scutellum millet; e Lemma surface of Setariz #alica race maxima, note rugose rows of
pusticulae (compare to fig. 13,b.e}; f Schematic drawings comparing Setaria italica, top {which is generally similar to other Setaria
spp.. Brachiaria ramosa, and Echinochloa spp.) and Eleusine coracana, bottom. Shading shows scutelium area in longitudinal section.
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Shaded area: land over 1500 m;
500 m topographic line indicated

Fig. 15 Map of India showing distri-
bution of dubious reports of Eleusine
coracana, which probably represent mis-
attributed fong scuteflum millets such
as Selaria spp., Brachiaria rawosa, or
Echkinochloa colona, and unitlustrated
reports which the author would regard
with scepticism at present. The author
has reporied a single find of Eleusine
coracana from Hallur from a late Neo-
lithic level, perhaps ca. 1000 BC at a
guess. Recenily, Dr. Saraswat has found
Eleusine coracana from Early Iron Age
Malhar, which is suggested to pre-date
800 BC (in TEWARI et al. 2000).

O Mis-identified
2 Not illustrated
. New evidence

The Indian evidence for this crop is thus com-
pletely unsatisfactory [fig. 15]. The lone Hallur
specimen is probably late second millennium BC,
although the dating of this context is at best only
a guess at present [fig. 16]. Well preserved, and
unambiguous specimens were seen by the author
in material from Malhar under study by Dr. K.S.
Saraswat, which pre-dates 800 BC and could be
as old as ca. 1600 BC (preliminary report: TEWARI
et al. 2000}. Specimens illustrated from Hulskhera
are convincing and date back to 700 BC (CHAN-
CHALA 1992). SOUTHWORTH's (1988) imputed
linguistic evidence puts it back to Proto-South
Dravidian only (which is speculatively early first/
late second millennium BC)., Archaeobotanical
evidence from Aksum puts it back in Ethiopia
only to ca. 500 AD (BOARDMAN 1999). What is
clear, however, is that the recent orthodoxy in
South Asian archaeology about the widespread
importance of this species in prehistoric agricul-
ture requires revision.
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Castor

Although there is a range of other crops of African
origin cultivated in South Asia today (see Blench,
this volume), there has been less archaeobotanical
evidence forthcoming. One species which has
been identified from a context nearly as early as

-the African millets and pulses is the castor plant,

Ricinus communis L. SARASWAT (1993a) reported
this species from Hulas on the basis of a fragmen-
tary exocarp, which appears convincing. An ear-
lier report of R. communis from Early Historic
Terr, however, may have been mis-identified
(VISHNU-MITTRE et al. 1971: pl. 1.6. VISHNU-
MITTRE 1977: pl. 5). While the seed appears to be
elliptic in shape, as is the case in Ricinus, the two
most distinctive traits of castor seeds appear
absent on the illustrated specimen nor are they
mentioned in the description. Ricinus has a dis-
tinctive longitudinal ridge along the length of the
seed and a carbuncle at one end. Rather the

Fig. 16 a Drawing of specimen from HLR.98B identifiable as Eleusine coracana; b Fragment of archaeclogical specimen of Eleusine
coracana from HLR.98B; ¢ Close-up of surface of specimen in (d) showing preserved fragment of pusticulate pericarp; d Close-
up of surface of specimen in (d) showing preserved fragment of pusticulate pericarp.

illustrated specimen resembles a mimuscid seed,
although this could just be a case of a poor
photograph.

Discussion
The Selective Uptake of African Crops

In summing up the available evidence, it can be
seen that the adoption of crops of African origin
into South Asia did not follow a simple, single
trajectory. The cereals and pulses of Near Eastern
origins appear to have diffused into northwestern
South Asia at an early date and then further
eastward and southward as a fairly coherent

agricultural package. This formed a significant
componenet of the subsistence economy in, for
example, the Ganges valley or the northern Pe-
ninsula (FULLER 2002). In contrast, the spread of
African crops was more piecemeal and selective.

While a number of authors have in the past
suggested that the adoption of African millets
may have been an agricultural 'revolution’ of the
Late Harappan period or a critical factor in the
spread of agriculture into monsoonal environ-
ments of India {(e.g. HUTCHINSON 1976. POSSEIL
1980. 1986. JARRIGE 1985. MEADOW 1989. 1996),
the available evidence indicates that these taxa
were not adopted on a large scale on individual
sites nor are they consistently in evidence over
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particular regions (FULLER & MADELLA 2001).
Rather each of the African species appears to be
locally important, or supplemental, to agricultural
economies based primarily on other species. As
already noted by WEBER (1993. 1998) the African
millets appear largely to have been adopted on
sites where there was already ample evidence for
the cultivation of other summer crops, including
millets and pulses of South Asian origin, as well
as perhaps introduced east Asian millets such as
Setaria italica. The author's own data from South
Indian Neolithic sites indicates this process, as
Pennisetum glaucum occurs only in small quantities
through part of the stratigraphic sequence at
Hallur, where all samples are dominated by Vigna
radiata, Macrotyloma uniflorum, Brachiaria ramosa
type and Setaria verticillata type. At the site of
Sanganakallu, Lablab purpurens occurs in large
quantities, often dominating samples, but only in
the second (later} half of the stratigraphic se-
quence, whereas the same four taxa at Hallur are
found throughout the sequence.

The period at which these species were selec-
tively taken up appears fo be one in which
agricultural experimentation and crop exchange
generally was underway. The second millennium
BC, especially after ca. 1700 BC, provides evidence
for long-distance trade and influence in material
culture styles between the northern and southern
Peninsula, and further afield with northwestern
India (cf. LAHIRI 1992, KORISETTAR et al. 2001).
New crops were adopted in South India during
this general period, beginning with wheats and
barley from the north, some evidence for rice at
a limited number of sites, and pigeon pea (Cajanus
cajan) that had criginated on the north eastern
peninsula (FULLER 1999, 2002. FULLER et al. 2001).
Although there is no clear evidence for trade with
Africa, the wider economic context within South
Asia indicates that such contact would not have
been out of place. Archaeological evidence from
this period from coastal regions of peninsular
India is still largely lacking, so evidence for the
first contact with African crops is not yet avail-
able. The nature of contact with Africa, however,
remains wholly obscure. Archaeological evidence
for contact is lacking, although it is notable that
clay pedestal-headrests from a few South Indian
Neolithic sites have been compared to traditional
east African headrests (ALLCHIN 1966. NAGARAJA
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RAO 1970). A copal pendant from Mesopotamia
attests to the movement of some tradegoods from
southeast Africa during this period (MEYER et al.
1991. POSSEHL 1997). The lack of African crops
in Oman and eastern Arabia (see Tengberg, this
volume), a region clearly in regular trade with the
Harappan northwest, argues against transit via
the Arabian peninsula, although the situation
with Yemen is not yet clear. The general distri-
bution of Lablab, Eleusine, and caudatum Sorghums
might all argue for dispersal from coastal regions
south of the horn of Africa, although agriculture
is not yet archaeologically established for this
region in the third millennium BC.
Incidentally, the archaeobotanical evidence from
India seems to fit that of historical linguistics. At
least for the three African millets, SOUTHWQORTH
(1976. 1988} provides historical reconstructions for
earlier Dravidian sub-groupings. He traces both
sorghum and pearl millet back to Proto-South-
Central Dravidian, which he would guess dates
to the first half to mid second millennium BC.
While we may doubt the linguistic dates, it fits
rather well with the present archaeological pic-
ture. Interestingly, as already noted he traces ragi
as finger millet (E. coracana) back to a more recent
grouping, namely Proto-South Dravidian. This too
fits with the archaeobotanical evidence in indicat-
ing that this species was not present as early as
the others. Unfortunately he provides no evidence
for the pulses. Sanskrit textual evidence tends to
be much later than the earliest archaeological evi-
dence, or the reconstructed proto-Dravidian. Sor-
ghum and pearl millet, although not found in early
Vedic texts, have a wide distribution in modern
Indo-Aryan languages that might attest to fairly

-early adoption, perhaps before the end of the first

millennium BC in northern India (SOUTHWORTH
1976. POSSEHIL. 1998). Early written references to
cow peas come from the Mahabhashya of Patanjali
dated to ca. 150 BC (STEELE & MEHRA 1980}, in
addition to nishpava, identified as Lablab, in Bud-
dhist canoncial literature that dates back to per-
haps ca. 400 BC (ACHAYA 1994: 188f.).

Implications for African agricultural origins

The evidence of at least four African crops in
South Asia by the mid-second millennium BC,

with Eleusine being adopted sometime later, clearly
has implications for the antiquity of their culti-
vation and domestication in Africa. While it is
conceivable, following the reasoning of HAALAND
(1995. 1999), that some of these species had been
cultivated without domestication in Africa, it
seems more plausible that their introduction via
long-distance trade attests to their cultivation as
staples that might be stored for long voyages. Are
such staples more likely to have already been
morphologically domesticated? If we assume this
to have been the case, then we must assume that
sorghum, pearl millet, cow pea and hyacinth bean
were domesticated by the end of the third mil-
lennium BC. While this need not imply early
Holocene agricultural origins, ie. as early as
China or Southwest Asia, it does suggest earlier
origins than some have suggested recently in
particular for sorghum (e.g. ROWLEY-CONWY et
al. 1997. 1999. MARSHALL 1998. WETTERSTROM
1998). Rather we must still. be missing the evi-
dence for the earliest cultivation and domestica-
tion of these taxa. Plausible candidates for com-
plex societies, presumably with agriculture, in
tropical Africa may be identified in the ancient
lands known as Yam and. Punt in Old Kingdom
Egyptian records (at least as early as 5 dynsasty,
ca. 2500 BC), with the latter generally placed
somewhere between Port Sudan and the Horn of
Africa (GRIMAL 1992: 76ff. KITCHEN 1993. O'CON-
NOR 1993. MARSHALL 1998. PHILLIPS 1998). The
general regions in which we might look for the
earlier origins of these crops might be suggested
by the available botanical evidence for wild
populations, but adjusted for wetter conditions of
the mid-Holocene. As also suggested by the
review above, we are not looking for a single
centre from which all the African crops came but
at least three, or perhaps more. The South Asian
evidence challenges us to expand the quantity and
geographical coverage of early archaeobotanical
evidence in Africa.
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