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Abstract

The present author looked at archaeobotanical evidences particularly with the objective of plant invasion in India either
through introduction and domestication of plant species and naturalisation of other wild species. India had religious and
cultural contacts with other countries abroad in ancient period. The native Indian people appropriated, absorbed or
bioprospected potentially beneficial exotic plant species and thereby made integral part of Indian culture. A literary survey
was done knowing occurrence of exclusively exotic cultivated plant species revealed or depicted in archaeological sites and
structures. Their exotic status has been verified by comparing relevant literature to decipher their respective nativity.
Significant comments in botanical perspective are made. The exotic species appeared to have adapted for dietary needs,
medicine, beautycare and even socio-religious purposes. Present attempt included total 74 exotic cultivated or wild taxa
pertaining to 68 genera and 30 angiospermic families. These are evaluated for their nativity consulting recent and relevant
literary sources. Apart from proximal Asian countries, exotic taxa from distant continents such as America, Africa, Europe
and Australia predominated exotic flora of India in ancient past. Plant invasion in India in ancient period is discussed based
on evidences borrowed from archeobotanical dataset. Ancient Indians inducted and domesticated plant species from different
parts of the Old and New worlds for the concrete purposes. These have been also appropriated for religious purposes and
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thus also find place in Indian bioculture.
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Introduction

Archaeobotany is a sub-discipline of archaeology. It is a
resourceful study to reveal ancient plants, whether wild or
cultigens. It also helps to connect the people to ancient
bioculture and agriculture and provide evidences for plant
dispersals, trade and economy of a region in past. It is thus a
composite field of study combining archeological materials with
botanical knowledge. This area of study informs about plant
remains in the form of carbonized and silicified seeds, fruits,
wood charcoals, phytoliths, husk, glumes, fibres, imprints on
pottery and burnt mud-clods, etc. recovered from archeological
settlements.

India is one of the most diverse country in terms of relationship
between environment and mankind through the ages. It has also
a strategic position between the East and West. Its cultural and
natural interconnectivity suffices explanation for cultural
diversity of its inhabitants. Moreover, its varied and unique
climate associated with biodiversity have the great bearing on
the culture and life-style. India has remained in past as an ideal
region for plant domestication®**. Indian subcontinent has
attracted attention of many archaeologists because of a potential
area for domestication of useful species. Moreover, India was a
connecting link for various countries. Although, Indian territory
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has been fairly studied archaeologically in view of biodiversity
elements, it has not provided explicit status with particular
emphasis on exotic floral elements domesticated or naturalised
to date. The present is an attempt to shed more light on exotic
species playing economic and environmental role in this region.

Methodology

India is a biodiversity-rich country and has strategic
geographical position in between in the West and East. It has
also importance for trade and has a facourable climate for
domestication of plants, apart from its biocultural heritage. At
this backdrop, Indian subcontinent has been investigated fairly
archaeobotanically. The past investigations although revealed
biodiversity of India in ancient period, they have not explicitly
and satisfactorily illustrated exotic status of the various floral
elements invaded in past. The present author re-examined such
archaeobotanical reports and evaluated them from the invasion
standpoint in ancient period.

The results of such re-investigation are projected in the Table-I
incorporating plant species (along with synonyms if any), plant
parts or remains unearthed, respective archaeological site and
state or region in India, their habit, besides status regarding wild
or cultivated. Their nativity is pointed out consulting relevant
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literary sources. The results of this re-investigation are dilated
pertinently in this communication.

Results and discussion

Accumulation of archaeobotanical data gathered from various
sites in Indian states with particular emphasis on exotic plant
species in shortlisted in the Table-l. The data belongs to
different periods and eras. Agricultural and overall conditions in
India suited to the crop and useful species hailed from various
regions throughout. Plant dispersal towards and within India
provide clues for the conditions, routes, trade and plant
economy in the ancient period. A total of 74 exotic plant
angiospermic species found place and settled in Indian territory.
They belong to total 68 genera (52 dicotyledonous and 16
monocotyledonous). It thus appeared that major share, in plant
invasion is due to dicotyledonous species. Majority of genera
shared a single species each except few e.g. Annona, Allium,
and Brassica. Of these, 50 exotic species are found under
cultivation for food, spices, oils, etc., whereas 21 species run
exclusively as wild ones. Three species are grow wild and also
cultivated in India. Their habital categorisation revealed trees
(12 species), shrubs (05 species), climbers (04 species) and
herbs (53 species). The herbaceous taxa played a major role in
plant introduction vis-a-vis plant invasion. Relevant literature on
their exotic status showed that these species are introduced or
naturalised in India from different continents, countries and
geographical areas of both, the New and Old worlds. They
belong to continents viz., America (20 species) and Europe (13
species). Few countries and geographical regions shared a few
exotic species e.g. Mediterranean region (04 species), Australia
and Arabia (03 species each) and subtropical and warm
temperate zone (02 species). Others viz., Chile, Peru, Balkan
Peninsula, Italy, Fertile Crescent, East Indies, China and
Molluccas shared a single species each. Carbonized, charred or
silicified plants or plant parts found on different archaeological
sites in India are cloves, flowers, fruits (achenes, caryopsis,
stones), seeds (or grains), spikelets, timber and charcoal. Few
exotic species are painted or sculpted on temples or caves. The
archaeological sites belong to different Indian states e.g. (i)
Uttar Pradesh: Ballia, Waina, Raja-Nala-Ka-Tila, Tokwa,
Narhan, Malhar, Imlidin Khurd and Atranjikhera Etah. (ii)
Madhya Pradesh: Bharut Stupa, Nevadatoli-Maheshwar. (iii)
Himachal Pradesh: A Temple, (iv) Punjab: Sanghol, Rohira, (v)
Haryana: Balu, Kunal, Farmona, Banawali and Maharana, (vi)
Kashmir Valley, (vii) Gargetic Plains: Hulas, Senuwas,
Khairdah, (viii) Gujarat: Rangpur, Patan, Rojdi, Surkhotoda,
Kanmer, (ix) Bihar: Kaimar Ranges, (x) Maharashtra: Inamgaon
Daimabad, Sonegaon, Ter, Ajanta, Ellora, (xi) Karnataka:
Hoysala, Hallur, Tekkalkota, (xii) Orissa (Odisha): Udaigir,
(xiii) Tamil Nadu: Tiruchirapalli.

Food is the premier necessity of mankind worldwide. This most
important human need was met with hunting and gathering of
plant parts or animals in ancient period. However, eventually
man adapted for sedentary life-style and hence agricultural
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activity. This activity was/is sufficed through domestification of
local species available in the wild. Unavailability of food
resources because of famines, floods and such other natural
calamities or climatic variabilities, sometimes seer necessity
compelled mankind to adopt crops/plant species from other
regions of the world. During this process, some essential exotic
species are brought in his area of habitation. The seeds or
propagules sometimes also contained seeds of wild species of
other regions. These also naturalised around human habitations.
These wanted and unwanted species of ancient period were
normally preserved in carbonized or silicified forms. Their area
of occurrence now we call archeological sites. Thus the most
direct or hard evidence for agriculture and naturalization of wild
species in the past comes from archaeobotany. India provides
interesting prospects for archaeobotanical research about early
agriculture. The ecological and topographical diversity in India
provide the home for a wide diversity of edible and non-edible
plants. The exotic species occupied a space in diet and
subsistence in the then India. Apart from cultigens, 21 exotic
species associated with them are still found in India and are
integral part of Indian biodiversity. They run either as crop
weeds or weeds on waste places and routes.

After food, medicine is the first discovery and need of mankind.
The exotic species have been appropriated as medicinal
resources even in the indigenous system of medicine
(Ayurveda)®. Singh earmarked 26 alien plant species prior to the
8"century. He also derived evidence from archaeobotanical
studies in India. The exotics have been depicted as paintings or
stone sculptures in temples or caves. These also provide proof
of evidences supporting cultivation of exotic plants in ancient
times in India. For example, (i) flowers and fruits of
Anacardium occidentale are depicted at Jambukeshwara temple,
Tiruchirupalli, Tamil Nadu built before 2500 years®. (ii) Fruits
of Annona squamosa carved at Bharut Stupa and Sanchi,
Madhya Pradesh® and depicted at Ajanta caves® and Durga
temple, Aihole, Karnataka™. (iii) Likewise, representation of
hands and feet dyed by Lawsonia inermis find place in ancient
Upinishad as during 800 BCE to 300 BCE™. (iv) Fruit of
Ananas comosus are sculpted as ‘Vanamala’ of Lord Vishnu (a
Hindu God) in his ‘Varah Avatara’ and Udaygiri temple,
Madhya Pradesh (5" century AD.) and also depicted at Moti-
Shahka-Tuk, Shatrunjaya Hills Complex, Palitana, Gujarat.
Many exotic plant species have been mentioned in ancient
Sanskrit scriptures in Vedic and Post-Vedic period of India™, in
the epic Ramayana®, Garuda Purana* and Tantrasarah™®. The
origins of common plant names in various Indian languages and
Sanskrit are also traced'. Exotic species are also intertwined
with bioculture in India®®. Carriage of plant propagules, seeds or
grains are possible through terrestrial route (Silk route) on the
northern side of India. However, decisive evidences of
transoceanic carriage of some species are provided e.g. Ananas
comosus, species of Annona, Anacardium occidentale,
Capsicum annuum, Macroptilium lathyroides, Nicotiana
tabacum, species of Phaseolus, Zea mays of the present
account™®. A pivotal evidence particularly for transfer of custard
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apple (A.squamosa) during pre-Columbian period is also on
record’. All the species included in Table-I have invaded Indian
subcontinent obviously during pre-Columbian period.

The above resume indicates that fundamental changes in
bioculture and heritage of modern mankind emerged with
cultivation practices and sedimentary life. The ancient plant
remains help provide most direct and hard evidence. In India,
beginning of agriculture is reported in viz., South India, Orissa
(Odisha), The Middle Ganges, Saurashtra (In Gujarat) and the
Himalayan Foothills of the Punjab region before the introducing

Table-1: Plant Species Revealed From Archaeological Evidence.
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exogenous crops and cultivation systems®. The present study
clearly proved that exogenous crops or wild plant species from
all continents of the world were settled in all these above stated
five Indian regions of early agriculture and domestication. The
dominance in representing exotic species from Asian region
may be due to proximity of the region. It is, however, notable
that the distant continents or countries like America, Africa,
Europe and Australia have also predominated exotic floral
elements in India. This is probably due to seer necessity of the
ancient Indians for their sustenance which cannot be met with
the Asian exotic species, besides indigenous ones.

Plant Name & Part Disclosed & Archaeological Site Habit W'Id. W)/ Nativity &
. Cultivated
Family Reference ©) Reference
Acacia nilotica (L.) Willd. .
ex Del. Seeds Kanmer, Gujarat Tree w North Africa & Arab
. 96 24,56
Mimosaceae
Albizia lebbeck Timber Remains | Eastern Region (Rajasthan, Tree W/C Nc_)rr:z Ai\:z;ttzlsli:&
Mimosaceae 92 Punjab, Haryana & UP) P 60
. . Middle Gangetic plains- Western Asia, Persian
Allﬂwaiigz L. Plant I;igmams Wainna, Ballia & Raja-Nala- Herb C & Adjacent regions
Ka-Tila, Uttar Pradesh 19
Allium sativum L Three Cloves Western Temperate
- ' Carbonized Harrappa site Balu, Haryana Herb C Asia & Europe
Liliaceae
63 19
Anacardium occidentale L. | Flowers & Fruits |  Jambukeshvara Temple, Tree C Tropical America
Anacardiaceae 64,65 Tiruchirapalli, Tamil Nadu 20,21
Ananas comosus (L.) Merr. Fruit Udaygiri Cave Temple, Shrub C South America
Bromeliaceae 64 Madhya Pradesh 22
Annona cherimolia Mill. Fruit Wall of Hoysala Dynasty Mesoamerlcan
Tree C Region
Annonaceae 66 Temple, Karnataka 23
Bharutg::é):éhMadhya Tropical America
Annona reticulata L. Fruits, Seeds T 16, 30
Sanghol, Punjab; Tree C .
Annonaceae 65, 17 . West Indies
Tokwa & Raja-Nala-Ka- 20
Tila, Uttar Pradesh
Fruits, Fruit Bharut §tupa, Madhya _ _
Annona squamosa L. . Pradesh; Ajanta Caves, Tropical America
pieces & Seeds ) Tree C
Annonaceae Maharashtra; Sanghol, 19
64, 65, 67 .
Punjab
Argemone mexicana L. Charred Seeds Sanghol, Punjab; Herb W South America
Papaveraceae 88, 89 Narhan, Uttar Pradesh 41
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Mediterranean

Avena sativa L. Seeds . . .
Poaceae 97 Hulas, Gangetic plains Herb Regon
Blainvillea acmella (L.f.). . .
Philipson Seeds Rojdi (Saurashtra) Gujarat Herb Tropical America
88 41
Asteraceae
Boerhavia diffusa L. Seeds - . Tropical Africa
Nuctasinaceae 88 Rojdi (Saurashtra) Gujarat Herb 48
Brasica juncea (L.) Koch Seeds . Europe
Brassicaceae 89 Sanghol, Punjab Herb 44, 45
Brassica ca_mpaestrls L. Plant Remains Rojdi (Saurashtra) Gujarat Herb Europe
Brassicaceae 53 44
Central Asia
seeds & Kunal, Haryana; 42
Cannabis sativa L. Charcoal of  haryana, Caspian Sea Region
. Senuwar, Middle Gangetic Shrub
Cannabinaceae wood Plain &Caucasus
69, 75 Mountains
43
Plant with .
Capsicum annuum L. flowers, fruits Jambukes_hvara} Sh'V"’T Chile
Temple, Tiruchirapalli, Shrub
Solanaceae &leaves . 19
Tamil Nadu.
64
Carthamus tinctorius L. Achenes _(Frmts), ImI|d|h—Khurd, Uttar South-West Asia
Asteraceae Grains Pradesh; Savlda, Herb 21
68 Maharashtra
Chenopodium album L. Seeds . Europe
Chenopdiaceae 89 Sanghol, Punjab Herb 59
Savalda, Maharashtra;
Cicer arietinum L. Grains Imlidih-Khurd, Uttar Herb South Europe
Papilionaceae 68 Pradesh; 20
Balu, Kunal, Haryana
Citrullus lanatus (Thunb.) Imlidih-khurd, Uttar .
Matsum & Nakai Seeds Pradesh, Climber South Africa
- 68 21,24, 25
Cucurbitaceae Balu, Haryana
Cleome viscosa L. Seeds Narhan, Middle Gangetic Herb Tropical Africa
Capparidaceae 100, 101 Plains 41
Coriandrum sativum Seeds . South Europe
Apiaceae 89 Sanghol, Punjab Herb 19
Cucumis melo L. Seeds Im“dlg;;g:srﬁ_’ Uttar Climber Asia (Excl. India)
Cucurbitaceae 62,63, 68, 69 ' 26, 27
Balu, Kunal, Haryana
Cuminum cyminum Fruits Sanghol, Punjab Herb M;gitieorrr]agjan
Apiaceae 89 ghol, Fun) g ’

South Europe 35
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- Afro-Asian
Cymbopogon martinii Seeds 40
(Roxb.) Wats. Rojdi (Saurashtra), Gujarat Herb w :
88 Africa
Poaceae
35
Dactyloctenium aegyptium . Warmer Regions of
(Linn.). Beauv. Plant ggmams Rojdi (Saurashtra) Gujarat Herb w the Old World
Poaceae 54
Digera muricata (L.) Mart. Seeds - . South-West Asia
Amaranthaceae 88 Rojdi (Saurashtra) Gujarat Herb w 41
Echinochloa crus-galli (L.) . . Tropical America
Beauv Earopsis Fruits Sanghol, Punjab Herb wi/C 46
Poaceaé 89 ghol, Funy South America
48, 58
. Carbonised
Eleusine coracana (L.) Seeds, Grains Malhar, Utt_ar Pra}de§h & Tropical Africa
Gaertn. - Gansetic Plains; Herb C
Poaceae &Caryopsis Hallur, Karnataka 27,28
62, 68, 70, 71 '
Kunal, Haryana; Arabia & Asia Minor
Gossypium herbaceum Seeds Sanghol, Punjab; Herb c 19
Malvaceae 69, 90, 91 Hulas, Gangetic Plains; Africa & Asia
Hullur, Karnataka 24
Helianthus annuus L. Sunflower Rani Gumphq ca\./e, Udaigir, Central America &
Asteraceae 64. 66 Orissa; Herb Cc Peru
' Hoysala Temple, Karnataka 29
Hordeum vulgare L. var. . Europe & North
nudum Hook. . Seeds Harappa site, Balu & Kunal, Herb C America
63, 69 Haryana
Poaceae 30
Indigogera linifolia (L.f.) - Tropical South
Retz. Plant R8e8ma|ned Rojdi (Saurashtra) Gujarat Herb W America
Papilionaceae 41,51, 52
Ipomoea pes-tigrides L. Seeds Fruits Senuwar, Kaimur Ranges, Climber W Tropical East Africa
Convolvulaceae 103 Bihar 41,51, 52
Lablab purpureus (L.)
Sweet Plant Remains . . Tropical Africa
(Syn.Dolichos lablab L.) 94 Maharana, Punjab Climber ¢ 46
Papilionaceae
Lathyrus aphaca L. Seeds & Fruits | Narhan, Gorakhpur District, Herb W Europe
Papilionaceae 100, 101, 106 Middle Gangetic Plains 40, 56
Lathyrus sativus L. Seeds Malhar, Uttar Pradesh ; Balu Balkan Peninsula
- & Kunal, Haryana Herb Cc
Papilionaceae 62, 63, 68 . . 31
&Gangetic Plains
Lawsonia inermis L Paintinas. Seed Ajanta & Ellora Caves, North America &
Lvthraceae ' 7297’3 Maharashtra; Shrub C Australia
y ' Sanghol, Punjab 61
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Malhar, Uttar Pradesh;

Western Temperate

Lens culinaris Medik. Seeds :
Papilionaceae 62, 63, 65 Balu & Kur}al, H,_aryana, Herb Asia
Gangetic Plains 32
Linum usitatissimum L. Seeds Harappan Site & North Medlter_ranean
. - Herb Region
Linaceae 68, 69, 74 Inidia 39
Lolium temulentum L. Seeds & Fruits | Narhan, Gorakhpur District, Herb Europe
Poaceae 100, 101, 106 Middle Gangetic Plains 16, 33
Macroptilium lathyroides
(Syn Pha(slégltjsrlg.th roides Grains Inamgarh & Daimabad, Herb Tropical America
yn- 0 y 99, 99, 100 Maharashtra 55
Papilionaceae
Macrotyloma uniflorum .
(Lam.) Verdc. Carbonlzeq Plant . . South-East Asia
. . Remains Rohira, Punjab Herb
(Syn.Dolichos biflorus) 93 47
Papilionaceae
Malvastrum
coromandelianam (L.) Seeds Narhan, Middle Gangetic Herb Tropical America
Garcke 100, 101 Plains 41
Malvaceae
Medlcggo sativa L. Seeds Kunal, Haryana Herb West Temperate Asia
Papilionaceae 66 20
Myristica fragrans Houtt Remains of o Moluccas
s ' Nutmeg Khairadih, Uttar Pradesh Tree
Myristicceae 50
100
Tropical America
Nicotiana tabacum L. Hooka . 28
Solanaceae 4 Temple, Himachal Pradesh Herb America
19,24
Panicum miliaceum L. Crop Remains Raja-Nala-Ka-Tila, Uttar Asia (Excl. India)
Herb
Poaceae 62 Pradesh 33
Paspalum scrobiculatum L. Spikelets Malhar, Uttar Pradesh Herb Tropical Africa
Poaceae 75 27
. . . Tropical America
Pennisetum americanum L. . Harappa Site, Rangpur,
Crop Remains - 28
[Syn.P.glaucum (L.) R.Br.] Gujarat; Herb . .
68, 70, 71 Tropical Africa
Poaceae Narhan, Uttar Pradesh 34
Phaseolus lunatus L. Grains Inamgaon & Daimabad, Herb America
Papilionaceae 98, 99, 76 Maharashtra 27
Patan, Gujarat America
Phaseolus vulgaris L. Plant Remains Inamgaon & Diamabad, Herb 28
Papilionaceae 76, 77 Maharashtra; South America
Tekkalkota, Karnataka 30
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Phoenix dactylifera L.

Stone Remains

Rohira, Punjab;

Arabia & North

Papilionaceae

Arecaceae 63 Balu, Haryana Tree ¢ Afsrica
Phraqrn:;;ez)grtléid(Retz.) Carbonized Surkotada, Run of Kutch Herb W Africa
' Seeds 104, 105 Gujarat 16
Poaceae
Pisum arvenes L. Seeds Gangetic Pl‘tﬂhs' North Italy
Papilionaceae 62, 63, 69, 78, 79 India; Herb ¢ 25
T Tokwa, Uttar Pradesh
Pisum sativum L Plant Remains North-West India & Herb c West Asia
Papilionaceae 68 Gangetic Plains 20
Africa
Ricinus communis L. Plant Remains . . 19, 24
Euphorbiaceae 62, 68, 80, 81 Hulas, Gangetic Plains Tree c Tropical Africa
35
Rumex dentatus L. Seeds Sanghol, Punjab Herb W Africa & Europe
Polygonaceae 89 33
Remains of
Saccharum spontaneum L. Cuticles Narhan, Gorakhpur District, Herb W Tropical West Asia
Poaceae 100,101, 102, Middle Gangetic Plains 51, 52
106, 107,108,109
Setaria italica Beauv. Plant Remains Rojdi (Saurashtra) Gujarat Herb C Near East (China)
Poaceae 92 27
East Indies
Solanum melongena L. Plant Remains Farmana (Rohtak District) Shrub c 50_
Solanaceae 95 America
28
Sorghum bicolor (L.) Carbonized Plant North-Eastern
. . . Quadrant of
Moench. Remains Rohira, Punjab Herb C . .
Africa/Ethiopia
Poaceae 99
27
Tamarindus indica L Charcoal Narhan, Middle Gangetic Tropical Africa
g ' Remains ' X Tree wi/C
Caesalpiniaceae 68 Plains 24
Trianthema portulacastrum | Charred Remains Trovical America
L. (Seeds) Kanmer, Gujarat Herb w P
. 16
Aizoaceae 96
Trifolium repens Linn. Carbonized Surkotada, Run of Kutch Herb W Europe (Incl.British)
Papilionaceae Seeds 105, 106 Gujarat 53
Trlgorr1aeel<l:elljrfrc])(le_num- Seeds Kunal & Banawali, Haryana; Herb c South Europe
9 X 69, 82, 83 Rohira, Punjab 20
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Atraniikherain Etah, Uttar
Pradesh;

Fertile Crescent,

Papilionaceae

Triticum aestivum L. Grains Navadatoli-Maheshwar, Herb Middle East
Poaceae 84, 85, 86 Ujjain, Madhya Pradesh;
37
Sonegaon, Ter & Inamgaon,
Maharashtra
. . . Sensuwar, Kaimur Ranges, Mediterranean
\éflﬁisoa::ggal‘e' Seedibgrmts Bihar; Herb Region &West Asia
P Narhan, Gangetic Plains 25
Vigna unguiculata (L.) . Daimabad, Maharashtra; .

Walp. Plant Remains Hulas, Gangetic Plains; Herb c Central Africa

62, 87 Khairadih & Raja-Nala-Ka- 47
Tila, Middle Gangetic Plains

Vitis vinifera L. Carbonized seeds

Balu & Kunal, Haryana

South-East Europe to

Climber C West Indies

Vitaceae 63, 69 38, 38
Sculptures of .
zeamays L. ears Hoysala Temples, Karnataka Herb C Central America
Poaceae 39
66, 77
.. - . Subtropical & Warm
Ziziphus jujuba Mill. Seeds Madhya Pradesh Tree C Temperate zone
Rhamnaceae 97 49
Ziziphus mauritiana Lam. Fruit Remains - . Australia
Rhamnaceae 92 Rojdi (Saurashtra) Gujarat Tree C 57
Conclusion Harris D. (1973). The prehistory of tropical agriculture: An

The archaeobotanical information so far available from various
centres of agriculture in Indian subcontinent help understand the
role of alien crop species in Indian economy, crop diversity,
distribution and cultural change. It is wheat and barley
represented generally throughout India. Crops of different
seasons were suitable to the amiable environment and soil
conditions of India in past. Few crop species also appeared
adapted in view of drought-resistancy. Apart from dietary
necessity, health, beautycare and religions aspects have been
also supported in past after appropriation of such useful alien
species. The review is targeted revealing domestication and
nativity of cultigens in India in various ancient periods of time
for the sake human welfare. Still, there are other cultigens need
to be studied on this line in future.
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