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Chapter 2

GangascapeOpening up of the Ganga Plain

[A] history whose passage is almost imperceptitiiat of man in his relationship to the environment,
history in which all change is slow, a history ohstant repetition, ever-recurring cyclés

Introduction

In Chapter 1, we have seen the evolution of an ineagcommunity centred on the

Ganga River over the course of several millennke flame of the river spread far and
wide and the myths of its origin in paradise founadrency even in the Greco-Roman
world. With the European discovery of the sourc¢hef Ganga in the early nineteenth
century, the myths about its origin in paradise evdebunked. Yet in spite of the

scientific mapping of its source, people continbedenerate and worship the Ganga,
the practice of which had taken root millennia agothe course of history, the Ganga
became associated with a rich civilization and matéfe that emerged and flourished

along its banks. This chapter examines the eattissbry of the Ganga River and its
plain and explores the material life, early setéem and historical dynamics that
underlie state formation along the river. léngue duréeapproach is employed to

underline the processes by which humans transforamed appropriated the natural
environment of the Ganga plain. South Asian hisggaphy on these historical

geographical issues is still in its infancy, thougherefore, we approach the history of
the Ganga plain from an environmental perspectia &nalyses historical events by
connecting them to the ecological specificities tbk landscape such as soil,
productivity, climate and vegetation.

By taking a historical geographic approach withoaus on environment, the
present chapter seeks to understand the interabBbmeen human beings and their
natural environment. Human agency is essentiatfertransformation of geography
and natural surroundings into an environment coveuto the growth of civilizations
and the movement of history. This fact singulamyalidates the argument about
environmental determinism. As Whiting Fox suggests, nineteenth-century German
historian George Wilhelm Friedrich Hegel dismisssach determinism when he
remarked: “where geography had produced GreekswIsee only Turks®In the case
of the geography of the Ganga plain a similar paiaty be put forward. Indo-Aryan-

! Fernand BraudelThe Mediterranean and the Mediterranean world ia #ge of Phillip 1) trans. Sian
Reynolds, 2 vols. (Berkeley: University of CalifaarPress, 1995), 1:20.

2 Edward Whiting FoxHistory in geographic perspective: The other Frafisew York: Norton, 1971),
19.
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speakers, Shakas (Scythians), Kushanas, Hunass,TMitighals and British in turn
dominated the plain in the course of three millanni

In his workGeography and history: Bridging the dividélan Baker argues for
the mutuality of the disciplines of history and geaphy to help us comprehend and
analyse past events. By way of example, Baker siggthat while practising
geohistory ¢éohistoir@, the French historian Fernand Braudel was, in, fable to
demonstrate his geographical awareness. For Braggehistory implied an
intertwining of the disciplines of history and geaghy by “making historians more
geographically aware and geographers more histlyrisansitive.” In his classic work
The Mediterranean and Mediterranean World in the A§ Philip I, Braudel sought to
gain a historical understanding of the geographara environmental contexts of
human activities. After Braudel set the example #&wyalysing the interactive
relationship between human beings and the envirahnhéstorians began considering
the merit of linking history and geography fromoague duréeperspectivé.Such an
exercise gives depth and nuance to historical esplans. Taking a long term
perspective, this study too looks at the Ganganptaiough the prism of geography and
history.

This chapter is organized into two parts. Sectioa questions the conventional
threefold division of the Ganga plain, i.e. the eppmiddle and lower, and its
usefulness in explaining historical processesehidit studies the plain by paying close
attention to the rainfall regime, which helps usctanprehend historical events better.
After introducing the Ganga plain, the focus shétsGangetic Bihar and it discusses
the fertile and productive agricultural zones alotige Ganga as well as the
comparatively less productive land further soutthefriverbanks of the Ganga. After a
discussion of geographical problems, section tweeadurther to situate the historical
events on the landscapes of the Ganga plain. WHycdrtain areas become the
lynchpin of state formation? To answer this basiesion it demonstrates how the
transitional zone (which implies interstitial ardaestween drier and more humid parts
of the Ganga plain) had attracted migrants anduress and how early states were
formed. It further discusses the monsoons and tdirdlaange and their influence on the
historical trajectories of South Asia. In ordetd&e a long term perspective, the section
briefly recapitulates the historical developmenitscs the decline of the Harappan
civilization. It takes into account the geographitactors, climate change and the
interaction between the people of a semi-pastomahadic background from the
predominantly drier zone and those of a settledcalgural society of the humid zone.
As the pastoral nomads moved along the river bamkkdrier marches of the plain
with their cattle and horses, they interacted iasiegly with the people and resources
of the humid zones. Once the migrants settled awhr exploiting the fertile plain,
states began to form. Urban developments begamarine mid-first millennium BC

3 Alan R. H. BakerGeography and history: Bridging the diviq€ambridge: Cambridge University
Press, 2003), 22; Brauddhe Mediterranean and the Mediterranean worxdl. 1.
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and it was from these that the continental empifabe Mauryas and Guptas, the first
in South Asia, later emerged. State formation acwhemic growth in the late first

millennium and early second millennium AD werersiit by the horse-riding pastoral
nomads of the arid zone, the Turko-Afghan groupko westablished their political

supremacy in South Asia. Their migration appearsidee followed the same route
through which the Indo-Aryan-speakers reached tlenga plain. However, the

historical processes attending to the migratiothefindo-Aryans and Turks were quite
different, as | shall show towards the end of thiapter.

Section I: The Ganga Plain and the Transitional Zoe of Bihar

In this section first | will introduce the Gangaapl and its geological evolution.

Subsequently | discuss rainfall and other enviramaepredispositions of the plain and
will make a distinction between drier zones of pian receiving between 25 to about
45 inches annual rainfall and more humid zonesivege more than 45 inches. A

simple distinction of the plain on either an easstvor a north-south axis poses
problems. The rainfall map of the Ganga plain shausng parallel region of the drier

and more humid zones that follows the Yamuna andg&aivers and extends from

northwest to southeast and tapers off in Bfhahe aridity- and humidity-based

division corresponds to the agricultural regimethwihe predominantly wheat and
barley-based economy of the drier parts and tleebased economy of the humid parts.
Along with these two broad environmental divisiomg try to underline the sub-

regional or sub-zonal characteristics such as aHljn$oil types, crop patterns and
productive capacity in the different parts of then@a plain. Gradually | zoom in on the
transitional environment zone in Gangetic Bihar chhwas the nerve-centre of early
empires.

The confluence of the Ganga, the Yamuna and thisilhe Sarasvati was
considered to be the eastern limitAsf/avartaor Madhya Desharound 900 BC by the
Indo-Aryan-speakers A few centuries later, as the frontier of the Intlyan settlers
moved eastward, the region around the confluentdsedGhaghara, Son, and Gandak
with the Ganga in Bihar emerged as a new frontibis eastern frontier along the river
confluences also falls between the relatively dygezto the south and the humid zone
to the north of the Ganga. The transitional areawéen these two different
environment zones played an important role in taeeformation process since around

* 0. H. K. Spate and A. T. A. Learmontimdia and Pakistan: A general and regional geognaph
(London: Methuen, 1967). See the rainfall maps .ofirp

® For Patanjali, the great Sanskrit scholar of #moad century BC, Aryavarta was “bounded by Adarsa
[probably Kurukshetra] in the west, Kalakavana f@bly Allahabad] in the east, Himavanta in the
north, and Pariyatra (that is, Vindhya) in the &dutAccording to Manusmriti (first century BC)
Aryavarta was located between the two seas (imtist and east) and between the Himavanta and the
Vindhya. See M. A. Mehendale, “Indo-Aryans, Indafians, and Indo-Europeans,” The Aryan
debate,ed. Thomas R. Trautmann (New Delhi: Oxford Uniitgr®ress, 2005), 48. On chronology of
Manusmriti or Manu-Dharmasastras, see John S. Baweth,Columbia chronologies of Asian history
and culture(New York: Columbia University Press, 2000), 260.
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the middle of the first millennium BC. This studg mostly concerned with this
transitional zone of the Ganga plain.

There are many overlapping as well as contrastegg@phical features in
different parts of the Ganga plain and this comipfedemands careful attention. The
so-called upper Ganga and middle Ganga plains tamndaken as homogeneously
defined geographic units. Thus, in a way, thisnseaercise aimed at moving away
from the unsatisfactory macro divisions of the Ganglain to more local-level
divisions. A comprehensive treatment of the Ganiginjs geography is beyond the
scope of this study, but my effort stands rewaratel@ast if the problem inherent with
such macro-division of the plain can be admittedis lhoped that the professional
geographers will be able to shed more light onpitedolem and will show us the local
and sub-regional characteristics of the plain gatgr detail.

Geological Evolution of the Ganga Plain

During the Pleistocene Period (from 2.5 million1®,000 BC), geologists believe that
a depression existed between the Himalayas in trth rand the Chhota Nagpur
Plateau and Vindhya Range in the south. In theseoof time this deep depression
received silt from the Himalayan and Vindhyan rsrand the plain was gradually built
up. Towards the end of the Pleistocene Period amchglthe early Holocene Period
(around 8,000 BC) constant silting helped form @enga plairf. It is believed that
during the tail-end of the late Pleistocene Perithd,000-9,000 BC) there was a
climate change leading to extremely dry weatheraAssult of drying conditions the
rivers issuing from the Vindhya Range assumed aowar course through their
floodplain and they further deepened the old chisdnBuring the dry weather of the
late Pleistocene Period, the Ganga shifted itsssothrough the newly deposited sands
of the plain. In the middle stretches of the Gaptmn, in the transitional zone in
eastern Uttar Pradesh and Bihar, the river stasteting its bed and receding to the
southern fringe of the plain until it almost toudhe northern limits of the Vindhya
Range and Chhota Nagpur Plateau. In the courdeeafiter’'s southward shift several
meanders of the old bed of the Ganga became oxdl@s, traces of which can still be
seen in the topography of northern Bihar. The mlichatic conditions of the Holocene
Period around 8000 BC brought about transformationshe topography and the
marshy land of the waterlogged Ganga plain wasugdadtransformed into grassland

® V. D. Mishra, Some aspects of Indian archaeold@yllahabad: Prabhat Prakashan, 1977), 24. Also
Shibani Bose, “Human-plant interactions in the red@angetic plains: An archaeobotanical perspective
(from the Mesolithic up to c. third century BC)f Ancient India: New researcled. Upinder Singh and
Nayanjot Lahiri (New Delhi: Oxford University Pres&009), 71-5; Basudev NarayaRrehistoric
archaeology of Bihar: A survey of Stone-Age indastin environmental context from the Palaeolitioic
Neolithic timeqPatna: K. P. Jayaswal Research Institute, 1996)27.

" Govardhan Raj Sharma, et aBeginnings of agriculture: From hunting and foodthgring to
domestication of plants and animglsllahabad: Abinash Prakashan, 1980), 4-5.
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giving support to vegetation, plant and animal difdccording to geologists and
archaeologists, this was how the Ganga plain catoebeing.
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Map 1. The semi-arid and humid Z(;nes of Ganga plain

Problems with Traditional Division of the Ganga Rla

Traditionally, geographers divide the Ganga plaito ithree parts. However, they find
it difficult to give a satisfactory explanation feuch a division and often making a
virtue of convenience type arguments are resodeddcording to O. H. K. Spate, J.
N. L. Baker treats the landmass from the Yamunthéodeltaic margins as the “Indo-
Gangetic Plain East,” which appears to be reasenibbhysiographical terms, but
Baker “takes no account of the big difference betwthe dry Delhi-Agra country and
the wet jute-growing east of Bihar.” Further, déspiinding problems with L. D.
Stamp’s emphasis on the 40-inch isohyet in the drem the Ganga-Yamuna
confluence at Allahabad across to the NNW-SSE @ectif the Ghaghara, Spate
chooses to follow Stamp on the basis of the crapmattern between “the upper
Gangetic Plains” and “Middle Gangetic Plains”; tlteemer region is one of mixed
main crops while the latter is one of rice domingtihe “acreage at least double that of
wheat.” In the end Spate confesses it to be “armtisfactory solution® R. L. Singh

8 Radha Kant Varma, “Pre-agricultural Mesolithic igdg of the Ganga valley,” i0ld problems and
new perspectives in the archaeology of South AsiaJonathan Mark Kenoyer (Madison: Department of
Anthropology, University of Wisconsin, 1989), 55.

° Spate and Learmonttindia and Pakistan 545-6, 564; L. Dudley Stam@sia: A regional and
economic geographyl1929; repr. London: Methuen, 1959), 316-26; skse &irendranath Ganguli,
Trends of agriculture and population in the Ganyfedley (London: Methuen, 1938), xvii—xviii.
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concurs with Spate in criticising Baker’s two-fald/ision of the Indo-Gangetic plain,
but he also questions Spate’s division of the upper middle Ganga plains along 40-
inch isohyet. Instead, Singh takes the “the eadwminhof the Upper Ganga Plain” to be
the 100-metre contour that effectively divides #ggicultural regime between the east,
where rice is the chief crop, and the west, wheneat;, barley and millet predominate.
Singh’s upper Ganga plain seems to be largely hemeagus, except along its northern
and southern fringes. He states that “the regiorkeay differs in physical, social and
economic characteristics from the northern andrsoat bordering regions but it is
devoid of any such limits on the west and the edstre the lie of the land with
imperceptible physical, climatic and economic J#wias seldom provide[s] any
landmark to put a precise divide between its caparts, the Punjab Plain on the west
and the Middle Ganga Plain on the east.” Howewer, his “Middle Ganga Plain”
Singh asserts, “[tlhough it is a region in its owght, it is highly diversified in its
different parts which all have their specific gemguic settings, problems and
resources’

According to Birendranath Ganguli, “the Upper Gangalley, the Middle
Ganga Valley and the Ganges Delta” constitute tlgiegnct rainfall tracts. Further,
though the natural boundaries of these rainfatitsraverlap “by imperceptible degrees,
yet these regions, as classified on the basis efwdriability of the agricultural-
economic environment, have, broadly speaking, rdisitie characteristics:” In this
study we are more interested in the “distinctivarelsteristics” of the micro-regions.
Although Ganguli is mindful of the artificiality o$uch division of his agricultural
regions, he accepts its utility for the convenienmteeconomic analysis. Perhaps we
should further add that the artificial division thie plain needs to be problematized in
order to understand the political importance ofedént regions too.

While demarcating the western boundaries of hisdt@ Gangetic plains”
Spate differs somewhat from Ganguli, who puts Basi@now Varanasi) as its western
limit. According to Spate the middle Ganga plaimsists of “what is left between the
Upper Gangetic Plains and Bengal: roughly the eagsterd of Uttar Pradesh and the
northern half of Bihar* Thus, southern Bihar, particularly the plain sooththe
Ganga River, which is crucial to understand thdiesdrstate formation processes,
somehow vanishes from the geographical scheme ateSpmiddle Ganga plain. The
divisions proposed by geographers appear tooaalifand the historical developments
do not appear to correlate to them. Apart from dhéiciality of such divisions, we
should keep in mind many features that serve toentladk Ganga plain a unitary region.
For example, the Ganga itself makes transportatimugh the length of plain easy and
so links contrasting ecological zones. As a residltsuch linkages, many of the
economic, political and cultural patterns evolvedoas the entire plain. Furthermore,

10 R. L. Singh, ed.India: A regional geographyVaranasi: National Geographical Society of India,
1971), quotes are from pp. 124, 249.

1 Ganguli, Trends of agriculturgxviii.

12 g5pate and Learmontmdia and Pakistan563—64.
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the resources of the drier and more humid zonesplnented each other and
interactions of the people of these two zones emgma trade relations. In the present
chapter, | will highlight the differentiating as ivas unifying components of different

regions within the Ganga plain.

The so-called lower Ganga plain which we identi$ytie deltaic Ganga plain
has different characteristics because of the Higion of rainfall and areas of old and
new alluvium, and the predominantly rice-based r@gmeeconomy. The Bihar region of
the Ganga plain appears to be more of an intermgttansitional zone between the
rice-based economy of the delta and the primarinat-based economy of the drier
parts of the plain to the west. As we will seehia following paragraphs, the so-called
upper Ganga plain too has significant regional atiaristics that engendered different
forms of economy and polity during the early higtakas well as later periods.

Ganga’s “Arid Zone”

The weather in the north-western parts of the Garigen may be divided into four
seasons: the hot summer, the wet summer, the prterransition, and the winter. The
climate is sub-humid and more arid than the eagiarts of the Ganga plain. Climatic
conditions along the Shiwaliks and Himalayas afeedint from the rest of the plain.
The annual rainfall along the Shiwaliks and the Bleiyas reaches around 50 inches
while in the western parts of the plain it is oy inches. Thus, the tracts along the
Shiwaliks and Himalayas share the intensity offedirobtained in the humid parts of
the Ganga plain.

O. H. K. Spate subdivides the upper stretch ofGheaga plain broadly into the
Ganga-Yamuna doab, extending up from the northgpnoaches to the Malwa passage
into the Deccan, Rohilkhand, and the erstwhile o of Awadh. These subdivisions
reflect distinct climatic and cropping patterns. WWhhe doab and the Awadh region lie
in the dry zone, receiving between 25 and 40 indfesin, the northern and north-
eastern areas from Saharanpur and Bijnor to Bgrark more humid (40-50 inches
rainfall) where the rice economy is more important.

The prosperity of Rohilkhand depended on the etqtion of the resources of
the dry zone to its southwest and the humid zooegalhe foothills. In the northeast of
Rohilkhand, in the higher-rainfall zone of tAerai (a belt of marshy grasslands,
savannahs and forests), there was considerablelejuocgver, generally at the
intersection of the Shiwaliks and the Himalayan grarMeena Bhargava assumes that
originally the jungle and marshes of the Terai cedea zone 50-60 miles wide
extending from Awadh and to the middle of the GlaghRiver Land reclamation
for agriculture and settlement began in the eigitteecentury with the Rohilla
expansion and continued during the early colorggigu’* In the drier zone to the west

13 Meena BhargavaState, society and ecology: Gorakhpur in transitisf60—-1830(Delhi: Manohar,
1999), 67-69.

143, F. RichardsThe Mughal empirdCambridge: Cambridge University Press, 1995),;101J. L.
Gommans,The rise of the Indo-Afghan empire, c. 1710-178€iden: Brill, 1995), 145-46; see also
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of the Yamuna, there is no Terai as the Shiwalikad far away from the Himalayas.
Further west, in the Punjab, at the intersectiorthef Shiwaliks and the Himalayan
Ranges, it is too dry for the Terai to developtHa east, the Terai develops where the
Shiwaliks are separated from the snow-mountainthéyongitudinal valleys of Nepal.
In this region an annual precipitation of more tl@ninches ensures the growth of the
Terail®

The lithology of the Ganga plain is characterizgdkbadar (newer alluvium)
andbhangar(older alluvium)'® The khadar floodplain is formed by the silt, clapd
sand deposited by rivers every year and is vemjdeiThe bhangar lands occupy the
interfluves above the flood catchment area. Thevadsaof the Terai area consist of
“loosely set sediments, ranging from fine silt taycparticles to coarse sands, pebbles
and sometimes even boulders” spread across the sloghe foot of the Shiwalik.
The soil types are largely homogeneous throughwoeitupper stretches of the Ganga
plain. The alluvial soils includasar (salt-efflorescenceljomut(soil mixed with sand
and loam), andbhur (sandy patches) that cover an extensive areatrébealong the
eastern banks of the Ganga in Moradabad and Bipisdricts is characterized as bhur
proper. This tract, being located in the rainfalhe of 40 inches, is generally arid at
higher elevations and waterlogged in the low-lyémgas, especially in wet yedfs.

Southwest of this tract, on the western banks ef@anga, the area between
Farrukhabad and Agra falls in a zone that rece8@®s10 inches of rainfall annually.
Located close to the Ganga, Farrukhabad was otleeahost fertile areas. The subsoil
was firm and water was close to the surface, weitsured good production of both
summer and winter crops. In the lowlands, prondldoding from the Ganga, the
autumn harvest could not be produc¢&éh the zone of comparatively meagre rainfall
west of Farrukhabad the water table dips far beélmsurface of the land, which makes
artificial irrigation very expensive and rendersstiract largely unfit for cultivatiof’
In the early modern and earlier periods these ¢tomdi were hardly suitable for
agriculture and they played an important role i Way the local economy and polity
were organized. While the higher-rainfall zone Ineeahe hub of sedentary society,

Sayako Kanda, “Environmental changes, the emergehaduel market, and the working conditions of
salt makers in Bengal, c. 1780-184%jternational Review of Social History5 (2010): 145, for
example, high prices of firewood in northern Indieities along the Ganga in the early nineteenth
century are believed to have resulted from defatest; see also Henry T. Bernste§teamboats on the
Ganges: An exploration in the history of India’s deeization through science and technology
(Bombay: Orient Longmans, 1960), 111.

15 Spate and Learmontmdia and Pakistan546—50.

1% The khadar are lowlands formed by the depositfomeav detritus of new alluvium in the riverbeds or
floodplains. The bhangar are the uplands formetheydeposition of the older alluvium.

7 Singh, ed.|ndia: A regional geographyl30—31.

18 Spate and Learmontmdia and Pakistan546-50.

19 E. T. Atkinson Statistical, descriptive and historical accounttisé North-Western provinces of India
vol. 7, Farrukhabad(Allahabad, 1874-84), 261. Cited in Gommanke rise of Indo-Afghan empire
132.

% For the precarious state of late eighteenth- anet@enth-century agriculture in this region, see\C
Bayly, Rulers, townsmen and bazaars: North Indian sodiethe age of British expansion 1770-1870
(New Delhi: Oxford University Press, 2003), 79.
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agricultural production and wealth, the areas reegiless rainfall followed a different
political-economic trajectory.

Since agriculture was labour-intensive and wates s@arce, people in the dry
zone devised alternative survival strategies byntakip economic activities such as
animal husbandry, cattle and horse tending, banditrd hiring out themselves as
mercenarie$’ Furthermore, as the overland and riverine rouss gassed through the
comparatively drier areas, the portdognjaras (grain traders cum transporters) and
boatmen eked out a living by offering transportatservices. The people in this zone
viewed the agricultural communities of the humidgiedo the east as a source of riches,
and with their mobile resources they were oftencessful in raising armies and
asserting their authority over their agrarian nbigirs?* Although the settled society
produced agricultural resources, it was also depeindpon the mobile wealth and
infrastructure of the dry zone. The peasants ne¢adedmproved breed of cattle for
agriculture and transport and depended on mobddets such as banjaras for the
transportation of goods and conversion of agricaltsurpluses into monéy. Thus,
rather than being diametrically opposed to eaclertthinterests, societies of the drier
and more humid zones existed in complementary adpmosto each other. Such
dynamics were already at work in the period of Mi@a and Mauryan expansion,
when people of the relatively dry zone of southtems Bihar expanded their political
domination by incorporating the sedentary societthe more fertile areas to the north
of the Ganga. This pattern has been analysed &@gomés and nomads in the Arid Zone
but it is my contention that it equally appliesiies part of the Ganga plain.

Transitional Zone: Bihar

Historical Bihar (including the Indian state of dktzand, which was spun off from it in
2000 AD) is situated between latitudes 22°N and2W, and longitudes 83°20'E and
88°17'E. It became a Mughaliba(province) in 1574 and shared its boundaries with
the suba of Bengal in the east and Awadh and Aflatian the west. Its northern parts
extended up to the foothills of the Himalayas amthe south it comprised the Chhota
Nagpur Plateau, called Khokrah by the Mughals. bbendary of Bihar suba left the

L For an impressive military capacity of BhadaurRajputs in the drier zone of the doab along the
Yamuna, in the area to the east and south-east Agna town, see K. K. Trivedi, “Non-ruling Rajputs
families in the Mughal nobility in suba Agradyidian History Congress, Proceedings of the Thisipth
Session, 1978Aligarh, 1979): 337-344. Trivedi cites PersiansMafZakhiratu-l Khawaninfo. 108 a.

22 3. C. HeestermarThe inner conflict of tradition: Essays in Indiaitual, kingship, and society
(Chicago: University of Chicago Press, 1985), seapc 11. For the pastoral occupations in the drier
parts of the Ganga plain, see Irfan Habib, “Theqras sector,” inEconomic history of medieval India,
1200-1500,d. Irfan Habib (New Delhi: Pearson Education Ifdentre for Studies in Civilization,
2011), 59-62. (This is volume 8, part 1, in thaesadistory of science, philosophy and culture in India
civilization, series editor D. P. Chattopadhyaya.)

% R. V. RussellThe tribes and castes of the central provincesndfal assisted by Rai Bahadur Hira
Lal, 4 vols. (London: Macmillan, 1916), 2:162-68gslso lan J. Kerr, “On the Move: Circulating Labo
in Pre-Colonial, Colonial, and Post-Colonial Indliin Coolies, capital and colonialism: Studies in
Indian labour history ed. Rana P. Behal and Marcel van der Lindigernational Review of Social
History, Supplement 14 (Cambridge: Cambridge UniversigsBr2006), 91-93

Chapter 2Gangascape 55



Banaras and Jaunpur area to the west and encordghssBajmahal Hills in the east.
From north to south, the suba included the relbtiflat Terai area with high rainfall
and the hilly and forested region with relativeljed conditions to the south.

Flowing in between the two landscapes, the Gangsedied the whole suba as
it flowed from west to east. The north-western gaft the suba included the forested
Himalayan foothills and the hilly region known dstSomeshwar and Dun Ranges.
The western boundary of the modern province of Bgtarts where the Gandak River
leaves Nepal and mostly keeps the river to its westept for a triangle of land
between the Gandak and Ghaghara. South of theuemt# of the Ghaghara and
Ganga, the boundary turns west and southwest toBapsdhr reaching up to the
Karamnasa Rive? After the Karamnasa, the boundary proceeds fugbethward and
cuts across the Kaimur Range and passes beyorfsoth&iver, west of Patna. After
the Son, the boundary extends into the Chhota Nagpateau and runs southeast
through hilly, forested country, roughly along tkenhar River, a tributary of the Son.
The eastern boundary includes Bhagalpur and SaRtrgkana within the province and
moves parallel to the Rajmahal Hills, which is ae&ied, and highly fractured region
formed by lava rock& As we will see below, the physiography of north&ihar is
flat and well drained by numerous snow-fed rivelese fertile valleys constituted the
heartland of the agrarian economy. Except for aomabelt along the southern banks
of the Ganga, the southern region is mostly hiligl dry; agriculture is precarious and
food production could be effected only with labantensive artificial irrigation. These
contrasting geographical factors in Bihar had ingrarimplications for state formation
in the course of history, as we will see in thetrsaction.

The Ganga plain in Bihar covers about 28,000 sgoeles or 42 per cent of the
undivided Bihar provincé® The northern plain rises to less than 250 feevalsea
level in the western-most parts such as Champandnnarthern Saran. Along the
Ganga, the plain falls almost imperceptibly to 28 in the west and to under 100 feet
in the east.

The southern Ganga plain can be broadly dividedl twb parts, the first being
a narrow belt of highlands along the Ganga, anddoend the zone more to the south,
dotted with hills and platead$.Numerous isolated or long narrow hills such as the
Barabar Hills of Gaya or the Kharagpur Hills in My@n punctuate the plain. Rising to

4 The western boundary of Bihar province appeatsetarbitrarily drawn. There is hardly any natural
geographical barrier between the Banaras and Jaurpgions on the one hand and the Bhojpur and
Sasaram regions on the other. Culturally and listipally there is much in common among the
Bhojpuri-speaking people of eastern Uttar Pradewh wmestern Bihar. This Bhojpuri-speaking region
was historically known aBurab (literally “the east”) and its inhabitants wereokim asPurabiyas,or
easterners. As D. H. A. Kolff has shown, this regisas a leading supplier of labour for the early
modern military markets, sé¢aukar, Rajput, and sepoy: The ethnohistory oftiiigary labour market

in Hindustan, 1450-185@Cambridge: Cambridge University Press, 1990).

% Enayat AhmadBihar: A physical, economic and regional geogragRanchi: Ranchi University,
1965), 1-3.

% For the historical treatment of the region, theviiice of Bihar here includes the recently created
Jharkhand state, carved out from southern Bihar.

2 Ahmad,Bihar, 21-2.
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altitudes of 500 feet, these are northern extessibrthe Chhota Nagpur Plateau. In the
eighteenth century these hills often gave shettehé chiefs who fought the Mughals
who were often at their wits end to contain andstiba thent® The alluvium found in
this region is coarse, more so as one advancebvganat from the Ganga. The natural
means of irrigation such as snow-fed streams, alktakes, tanks and marshes, so
conspicuous in the northern plain, are scarce here.

The productivity of the region north of the Ganggpended on the quality of
soil, the formation of which has been dependergelgron the drifting process. This
involves soil being brought down from the Himalaydountains by rivers and filling
in the low-lying depressions or floodplains. ThenGa alluvium is mostly loamy, with
variable amounts of sand and clay. Many tractshie floodplains of the Ganga,
Ghaghara, Gandak and Kosi comprise fertile andymtoee bhangar and khadsoils
leached of harmful substances such as saline &atinel materials, and crops could be
grown even without artificial irrigation. Bhangandi khadarare light friable loams
with a higher admixture of sand and silt, similarthe leached and non-calcareous
alluvia of the Yangtze and Sinkiang (Xinjiang) fiains of Chin&® Since these soils
come down from the Himalayas, they are rich in orgamineral contents and,
consequently, more productive than the soil typbtined in the southern Bihar
plateau region. The plateau soils are called residoil because they are formed as a
result of the decomposition of one kind of rock am@ poor in lime, magnesia,
phosphorous, nitrogen and potash. Some of thekeagei laterite soils, which are red
in colour because of the presence of iron oxidesrtler to take a closer look at the
productive and less-productive tracts of the Gapligen in Bihar, in the following
section | shall discuss tHeangascapeso the south and north of the Ganga. For the
southernGangascape will guide the reader by taking detour from Rajmal in the east
to Patna and Shahabad to the west.

South of the Ganga

Rajmahal is positioned at the junction of the titémsal zone to the west and the
Bengal delta to the east. To the west of Rajmahdl $ahebganj, the Bhagalpur and
Munger regions fall along the banks of the Gangatl@ southern bank of the Ganga
between Kahalgaon in the east and Munger in the ses raised belt of limestone

% Nationaal Archief (hereafter, NA), Accession Numhed4.02 (hereafter, VOC froMerenigde Oost-
Indische CompagnjéInventaris Nummer (hereafter, Inv. Nr.) 87650rHugli to Batavia 30.11.1730,
“Instructie voor den Manhaften Capitain D: E Ja®glilem van der Brughen,” signed by Jacob Sadelijn
at Hugli on 23.08.1730, p. 1072. This source reptitat one Raja Bakhtawar Singh was harassing the
indigenous merchants on the Ganga around the Muag@n. The English and the Patna Nawab’s force
had apprehended him but he later fled into the rams In 1729, another Dutch boat journal reports
that, “het Raadja Mhamed Asiem [of Kharagpur] dbet volk van den Nawab van Pattena uijt zijn rijk
na de gebergte Gangelde gejaagd” (“the army ofNawab of Patna chased away Raja Muhammad
Asim to the mountain Gangelde”), see NA, VOC, Ihr. 8760, From Hugli to Batavia 18.12.1728,
“Dagregister gehouden door den Capitain Samuel iMestHogerwerf, gedurende den optogt naar
Pattena in het Jaer 1728,” signed by Samuel Marthhogerwerf at Hugli on 21.11.1728, see entry of
14.09.1728, pp. 50-51.

# Ahmad,Bihar, 63—4.
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roughly two miles broad and more than sixty-twoeasilong® The limestone and hard
soil prevented southward erosion of the Ganga &aisddouthern belt withessed the
growth of habitation settlements from early histaimes. On this elevated ridge urban
centres such as Champa and Munger emerged arceinaidkfirst millennium BC. It is

in this region that the mahajanapada of Anga wasitém. To the south of this
limestone belt, the low-lying fertile agriculturatea produced rice, opium and other
cash crops during the early modern and coloniabgdsr Fed by numerous hill streams,
the Chandan is the principal river of this fertitact, but it runs only during the rainy
season and is barely deep enough for navigdtidturther south, the landscape is
dotted with outcrops of the Chhota Nagpur Plateadirain forest, and the soil hardly
supports good agriculture. In the southern Bhagadpea mineral products such as iron
and copper are reported. Silkworm was amongstdfest products of the region, and
silk textile production continued to be a signifitgart of the local economy until the
late twentieth centur In 1671 the English traveller John Marshall while his way
to Patna around the Rajmahal area, saw an “abouoedsia] of fields of Mulberry
trees.®?

The Gangascapef the Munger region comprises two river plainssected by
the Kharagpur Hills lying in the north-south diiect During the eighteenth century,
Dutch sources mention the chief afetkwaards (probably refers to the Chakwar of
the Bhumihar caste) living in this regidh.On a late-eighteenth-century map the
Kharagpur Hills are depicted as covering an areabafut twenty square miles with
villages and habitation surrounding the hills. T@®rgot Nullah” is shown skirting the
hills from the eastern side and flowing in from goto north for about thirty miles
before falling into the Ganga at a place betwedadgeera and Paharpur to the east of
Munger. On the map, a road is also shown followimgnullah, or streant> Apart
from the Gorgot stream, rivers such as the Kiul Biaeh drain into the Ganga from the
south, the Kiul falling into the Ganga near Surdjgaand the Man between Munger

30'W. W. Hunter A statistical account of Bengalol.14, Districts of Bhagalpur and Santhal parganas
(1877; repr. Delhi: Concept Publishing, 1976), 23.

%L C. E. A. W. Oldham, ed.Journal of Francis Buchanan kept during the sureéythe district of
Bhagalpur in 1810-181(Patna: Superintendent, Government Printing, 1988)

32 Hunter, Statistical account of BengaB6. Among other hill and forest products of BHpga were
game, millet, wax, hides and honey. See ReginaldeH®&ishop Heber in northern India: Selections
from Heber’s journgled. M. A. Laird (Cambridge: Cambridge UniversRyess, 1971), 98. Bhagalpur
still produces silk textiles of different varieties

% John MarshallJohn Marshall in India: Notes and observations ianBal, 1668—1672ed. Shafaat
Ahmad Khan (London: Oxford University Press, 1927)3.

3 NA, VOC, Inv. Nr. 8762, From Hugli to Batavia 25.030, “Journaal in form van een dagregister
gehouden door den Luijtenant Commandant Jacob eahrlelling,” signed by J. V. D. Helling at Hugli
on 10.12.1729, entry of 17.10.1729, p. 73. Aroume $urajgarha region near Munger tseckwaards
had built some sort of mud fortress on an islanthenGanga in 1725 but at the time of the journkey o
Van der Helling it was in ruins.

%5 «A Set of General and Particular Maps of Bengal Bahar with General Maps of Ellahabad and Awd
drawn from actual surveys taken between the yed@G31& 1774 by the Honourable East India
Company’s Surveyors, Constructed from the Origifatveys by James Rennell, Surveyor General,”
BL, IOR, X/995, Map no. XVII.
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and Bhagalpur. Thesaullahs are scarcely navigable and swell only during the
monsoon.

According to a nineteenth-century source kbevalsoil (fertile loam) along the
banks of the Ganga River produced such crops as,“tobacco, wheat, barley, rye,
poppy, ruhur dal [lentil], murrooa, vetches of lalhds, sugarcane, indigo, Indian corn
or maize, junera” and so 6AThe southern parts of Munger were rich in minesalsh
as nodular iron ores and various types of rocké siscquartz and chlorite. Among the
forest products supplied by the region were harddydragrant resins, and I3C.
Animal resources must have been important in tle@ny as the southern rim of the
Ganga had large tracts of pasttiteBut as one ventures further south, the region
becomes agriculturally less productive and hilld amgle abound in the landscape, as
was noted by an eighteenth-century British survéyor

Further west of Munger, the Surajgarpargana (a fiscal sub-division of
several villages) lay between the southern bankkeofGanga and the Kharagpur Hills.
From a mid-nineteenth century settlement reportkwew that the region along the
banks of the Ganga River was well cultivated. Tibh kewal soil produced abundant
guantities of rice, poppy, indigo, arhar dal antchesugarcane. Toddy and mango fruit
provided other sources of income. While the eastexcis of the pargana had thick
vegetation, the western parts of the area alongdinduence of the Kiul and Ganga
were flat and produced such crops as wheat, bagleyn and junera, and agriculture
was chiefly concentrated in the fertile tract aldhg Gangd® Further south of this
fertile area, the landscape is given to hills, Jerend defiles. The red soil found in the
region does not support profitable agriculture padple devised alternative sources of
livelihood. The Surajgarha area has a notorioustegion in Dutch sources and in the
early eighteenth century the Kharagpur raja and Ghekwars maintained a large
retinue of militamen as well as a flotilla of archeoats. The confluence of the Kiul
and Ganga Rivers was a difficult point for boatswégotiate during the rainy season,
and local chieftains often apprehended the mershamd took “customs duties” from
the boats passing through the Ganga.

Between Lakhisarai on the Kiul River in the eadd &atna in the west there is
an open and low-lying tract subject to annual iratiwh by the Ganga. This tract to the
east of Patna, made up principally of Behar or BDistrict, was highly fertile owing

% Captain W. S. SherwilGeneral remarks on the District of MongHwith a map] (Calcutta, 1848), 1—
2; Comte de Modave, who was passing through Bihat774, noted richly cultivated fields around
Munger, see Comte de Modawégyage en Inde du comte de Modave 1773-1776 (noxveémoires
sur I'état actuel du Bengale et de L’Indoustaell. Jean Deloche (Paris: Ecole Francaise d’Extrém
Orient, 1971), 129.

37L. S. S. O'MalleyBihar and Orissa district gazetteers: MongH#atna: Superintendent, Government
Printing, 1926), 11-12, 14.

3 Dilip K. Chakrabarti,Archaeological geography of the Ganga plain: Thedo and middle Ganga
(New Delhi: Permanent Black, 2001), 163.

% BL, APAC, IOPP, Mss. Eur. F331/36, Vansittart @otion, Journal of a Survey of the Passes and
Western Boundary of Bengal taken by Thomas Cat#s7, pp. 1-6.

9 Sherwill, General remarks9.
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to the rich alluvium and silt deposited by the fle@ters. In this area wheat, rice and
poppy were produced in good quantities and anificrigation was effected by means
of pynes(narrow artificial channels)ahars (rain or floodwater conserved in earth
cisterns) and wells. Hill streams such as the Suk$akri) and Punchaneh (Panchami)
were also important sources of irrigation. The eyor Captain Sherwill remarked that
during the rains the Sakri was a formidable stredrthe point it entered Behar, but
after flowing through the district from south tortlo it was “a puny and feeble
watercourse, in fact, a mere ditcH.Drier conditions prevailed as one moved further
south from the Ganga and agriculture required arddeats of artificial irrigation and
water management.

Around Patna, the southern banks of the Ganga fbartégh ridge that proved
very suitable for the emergence of large townswabdn markets. On this elevated belt
bazaars and towns such as Maner, Dinapore, Baniatna and Fatwa (Fatuha) were
conveniently located. As a settlement officer notéwm Fatwa on to Barh and again
from Barh to Mokameh, large bazasd and villages succeed one another at short
intervals.” On the south side of this elevationr¢his a low-lying tract, varying from
about five or six to twenty-four miles in width amsdibject to inundation during the
rains from the Sakri, Panchami and Punpun rivensicg from Gaya District? Patna’s
southernGangascapencluded the marshes created by the Punpun RAM&mough
Patna lay on the south side of the river, geogcablyi speaking it had more in
common with the plain of northern Bihar than witbuthern Bihar. As Dilip
Chakrabarti suggests, this probably explains whyalatra functioned as the frontal
projection of the ancient Magadha kingdom to cont#ie might of the Vajji
confederacy to the north of the Garfgdndeed, Pataliputra was located right at the
heart of the transitional zone from where the giligroups deftly exploited the
resources of both the dry and humid zones.

Along the southern banks of the Ganga, the westeshparts of the suba were
comprised of Shahabad, which was located in ther done. Parts of Shahabad were
well watered by rivers such as the Ganga and $enbanks of which were fertile and
well cultivated*® The landscape of Shahabad District presents asgiverrain with
hills and jungles in the southern parts and thegadfoodplains to the north. Apart
from the Son River, a number of minor hill stregmassed through the district from the

1 Captain W. S. SherwillStatistics of the district of Behdwith a map] (Calcutta, 1845), 1-2. For
remarks on the fertility of Behar, see also BL, ABAOPP, Mss. Eur. Orme OV 9, Abstract of the
Journal...Nov. 29, 1766, fo. 7v; see also BL, APAGPP, Mss. Eur. Orme OV 67, “December 1763 to
25" January 1764: Journal of Captain Maclean’s Mamdmf Ukra in Beerboin to the Caramnassa
beyond the Town of Sant,” fos. 7-10, for a genédeh of the hilly and jungle terrain as well as
cultivable strips of land in southern parts.

2 H. Coupland,Final report on the survey and settlement of theegoment and temporarily settled
estates and of certain private estates in the P&isdrict, 1901 to 1904 Calcutta: Bengal Secretariat
Book Depot, 1907), 1.

“3 ChakrabartiArchaeological geographyi 76.

“ BL, APAC, IOPP, Mss. Eur. F349/2; see the joummdtten in 1819 by a cotton factor, Richard Kay,
who remarks of the well-cultivated tracts abovenBathere opium, grain and castor oil grew, enties
16 and 21 December 1819.
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southern hills and joined the Son and the Gangawds the case with Munger and
Behar, in Shahabad the tracts along the Ganga wigldy productive and grew
lucrative cash crops such as cotton, sugarcaneppiun, while the southern tracts
along the hills were less fertile and given toyhjiingle and mountainous terrain.

While reporting about animal resources and the lavitity of pasture,
Buchanan Hamilton gives an idea of the land usethedyeneral terrain of Shahabad.
The largest part of Shahabad, around 780 squaes nubnsisted of hills, mainly table
land which was quite accessible for cattle, andatea contained a great variety of
woods. This tract lay in the southern parts of @hal through which the Mughal
Trunk Route passef.According to Buchanan the rent for crops along@®amga was
paid exclusively in cash while in areas farthemirthe riverbanks, crop sharing was
commonplace. In the southern parts of Shahabad;utgre was a more precarious
affair, which helps explain why the region was amportant source of military labour
in the early modern period, as has been demonstbatdirk Kolff.*° In strategic and
political terms, the intersection of hills, riveasmd plains made this area subject to
independent-minded autonomous chiefs. It was onih wifficulty and through
constant negotiation that the Mughals were abl&eep them under control in the
seventeenth century. In the eighteenth centurysituation became fluid precluding
effective Mughal control in these outlying areastithe weakening imperial structure
the Rajput zamindars and Bhojpur chiefs began tdrabthe riverine and overland
routes passing through the region. The yellow nearla mid-eighteenth century Dutch
map depicting the Bhojpur region is perhaps suggesif the military and strategic
significance of the are¥.

North of the Ganga
North of the Ganga, the plain was more humid wehatively higher rainfall that
supported a more abundant agriculture. Anotherrasntvith the southern region was
the existence of numerous navigable channels amfhéieks (lakes), which were also
used for irrigation in the dry season and alsoffeshwater fist® In the following
paragraphs | shall begin the survey of the nortli&ngascapevith Bhagalpur in the
east and end with Saran and Champaran in the west.

In the nineteenth century, Bhagalpur recorded anuarainfall of 51.2 inches.
In the northern parts of Bhagalpur District, in fherganas of Daphar and Khubkhand,

S BL, APAC, IOR, Mss. Eur. D 89, Buchanan Hamiltors MAn account of the District of Shahabad,”
p. 66. For the reference to jungles and tigerénsouthern countries along the Son near Rohtasgdrh
see BL, APAC, IOPP, Mss. Eur. Orme OV 9, Abstracthe Journal...Nov. 29, 1766, fo. 4r. For the
state of cultivation and poor quality of soil inetlsouthern tracts, see BL, APAC, IOPP, Mss. Eur.
F331/36, Vansittart Collection, “Patna to Rohtad dack, Feb. 7 to Feb. 19, 1772,” n.f. Further west
Shahabad, near Ara, there was “a great deal ofdoags jungle,” see entry of 10. 01. 1772, n.f.

“ Kolff, Naukar, Rajput, and seppghaps2 and 4.

*" Nationaal Archief, The Hague, 4VELH 121; see alsd. L. Gommans, Jeroen Bos and Gijs Kruijtzer,
Grote Atlas van de Verenigde Oost-indische Compaglhi6,Voor-Indié, Perzié, Arabisch Schiereiland
(Voorburg: Atlas Maior, 2010), sheet 408.

“8 Spate and Learmontmdia and Pakistan565.
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the soil was very fertile and well watered by nuowsr river channels. In the Daphar
pargana the Daus, an offshoot of the Kosi, irridaded fertilized large tracts of rice
land. A hill stream called the Demra also irrigat@dconsiderably big area of the
pargana. In the colonial period the land suppottea large market towns, Buluah
bazaar and Bhirpur, where merchants from Bengalklamaorth-western provinces had
settled down and carried out a large export tradece and oilseeds from the Daphar
pargana and Nepal. These merchants exploited wke moutes for their export trade.
The soil of Khubkhand pargana was also well suitedpaddy. There were many
sunken tracts of land that were ideal for paddyivation with little need of artificial
irrigation. However, the land along the Tiljuga aDdmra had clayey soils, which
needed irrigation before paddy (thkadairice crop) was sown in April. The irrigation
was effected by means dhoseor krine (a tool made from a hollowed-out tree trunk
for liting water from apyneor canal) before sowing pad&/To the west of Daphar
and Khubkhand was Farkya pargana in the northernopaviunger District, north of
the Ganga and opposite Munger town. The pargan20@dquare miles of land, one-
third of which consisted of rich alluvial tract alp the northern banks of the Ganga.
The northern part of the pargana had a large wadiighland dotted with mango
groves. Between the south and north, the middlgqmsr of the pargana were subject to
inundation from the Bur Gandak, Tiljuga and Kosi.

Bullia pargana was located to the north of the Gaargd further west of Farkya
pargana. It was a large pargana with an area okg@@re miles bordered on the north
by the Tirhut division and on the east by the Gaf@awing from west to east, the Bur
Gandak River divided the pargana into two uneqaaisp The annual inundation from
the Ganga and Bur Gandak was the source of fgréahd agricultural wealth. As the
survey officer noted of Bullia, it was “a fine rictountry, well wooded, cultivated and
watered; producing abundant crops of tobacco, whgat barley, rice, junera, arhur,
sugar-cane, indigo and a small quantity of opiume;Rergunnah is well populated, and
contains several fine towng”More or less similar agricultural conditions arrdqucts
were obtained in Mulkee pargana, which was divided two unequal parts by the
Ganga. The larger and more important part was docdtrther west of Bullia
pargana:

To the north of the Ganga, Darbhanga and Muzaffapstricts received 49.8
and 45.9 inches of annual rainfall respectively #mel region is drained by several
Himalayan streams. The Ganga skirted Darbhangai@igbr about twenty miles in
the south. Farther north from the Ganga, espedialthethana (administrative units
or police stations) of Rusera and Bahera, seveedl$ were connected with the hill
streams that passed through the Madhubani sulmhvigind joined the Ganga.

“9°E. W. Collin, Survey and settlement of the Srinagar-Banaili esta1887—1894Calcutta: Secretary,
Board of Revenue, 1895), 28.

%0 Sherwill, General remarkss.

*1 Sherwill, General remarks9. In the smaller, southern half of the pargara@anga and its sandbank
occupied twenty two square mile area.
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According to a late-nineteenth-century observatiba,lowlands of Rusera and Bahera
produced prodigious quantities of winteraghanirice if early floods did not submerge
the crop. The area was not suitable rfabi crops (sown in winter and harvested in
March-April) as several tracts of land remainedeslagged and did not dry until well
into the winter months.

Further north of these low-lying tracts, in the Mabtani subdivision, several
elevated stretches of land withalsundari soil produced both the aghani and more
valuable rabi crops. The areas were flooded byatteual inundation but the water
drained off quickly into the low-lying south-eastgrarts of Bahera and Rusera thanas.
Rivers such as the Bur Gandak, Baya (a distributdthe Great Gandak), Baghmati
and Tiljuga provided communication channels thatdd the local marts and centres of
production. The rivers linked the important mantsl dhe sub-divisional headquarters
of Darbhanga, Samastipur and Madhubani. Apart fribiese towns, Naraya in
Phulparas thana was an important mart which hantledocal and Nepalese grain
traffic. Before the opening of the railways, Rusevas a great mart owing to its
location on the Bur Gandak, which gave it acceshedGanga near Munget.

In Muzaffarpur District, several tracts of land weichly-cultivated, though the
topography displays marshland and lakes at variocations. The geography of the
district can be divided into three parts: the tragtth of the Bur Gandak; the doab
between the Bur Gandak and the Baghmati; and #esarorth of the Baghmati which
touched the borders of Nepal. The first area bediéhe Ganga on the south and
Darbhanga on the east. The tract is generally dvapland with, in the southeast, a
depression with several lakes, the largest beiag #i Baraila. This area used to be the
most fertile and intensively planted. Accordingthe testimony of a mid-nineteenth-
century surveyor, Mr Wyatt, there was hardly angmoleft for the expansion of
cultivation®® The area produced both the rabi dmédai—quick-growing rice, millet,
maize, jute—crops and the soil got fertilized frtime overflow of the Ghaghara and
Ganga. Wyatt further reported that two-thirds aof thnd in Hajipur pargana, on the
northern banks of the Ganga, was under cultivadizshmango groves, village sites and
waste plots covered the rest.

The second geographical area, the doab betwedButh&andak and Baghmati
constituted the lowest part of the district. Thd bkeds of the shifting rivers formed
numerous semi-circular oxbow lakes that were sauafeirrigation and fishing. The
area produced paddy as well as different rabi dratldi crops. The third area of the
district, to the north of Baghmati, was the relalwlow-lying plain, marshy in most
places but ringed by ridges of uplands. The tydesod found were “dorus muttyar”

2 Kerr, Final report, 5-9; C. J. Stevenson-MoorEinal report on the survey and settlement of the
Narhan Ward'’s estate, in the Monghyr District, Bahgeasons 1893—-9&alcutta, 1898), 1-3; see also
Jean DelocheTransport and communications in India: Prior to @te locomotion vol. 2, Water
transport(Delhi: Oxford University Press, 1994), 23.

3 C. J. Stevenson-Mooré&inal report on the survey and settlement operatiam the Muzaffarpur
District, 1892 to 1899 Calcutta: Bengal Secretariat Press, 1901), 9. Wgatjuoted by Stevenson-
Moore.
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and crops obtained were “bhadoi, kharif, and rahig the principle crops [included]
paddy, grain, wheat, barley, mussur, soothnee tablgs, chillies, tobacco, indigo, and
poppy.”®* Rivers such as the Saligrami Gandak, Bur GandakBaghmati and their

tributary systems provided communication linkslte area.

In the relatively humid zone, the Tirhut region’sgperity derived from the
productive land, the rivers as a source of irrgatand fertile silt and, above all from
the well-populated and settled villages as suppldédabour. This region was a part of
the Vajji ganasanghdgconfederacy) during the second half of the findtennium BC.
Perhaps the productivity of land and rich resourgkshe region explains why the
ancient Vajji confederacy resisted Magadha'’s exjpanfor a long time. However, the
latter's access to the dry zone resources (milgsupplies of iron, and jungle
products such as elephants and wood) proved crigsidis political ascendancy over
the people of the Ganga plain. Also, in the sixtleecentury, the Hajipur fort had
become a powerful stronghold of the Afghans whoosep the Mughals’ expansionist
drive in the Tirhut region. Further west along thanga is Saran District, to the north
of which is Champaran District. As noted above,hbdistricts are in an elevated
position and slope gradually south-eastward towhedGanga. While Saran receives
44.9 inches of annual precipitation, Champaran §dt4 inches. These areas were
highly fertile and richly-cultivated in the earlyadern and colonial periods. George
Forster, who visited the collector’s office at Chrain the 1780s, reports that Saran
and Champaran together produced annual revenwidgéén and a half lac rupees, or
145,000 British pound¥. Overall, we can observe that the northern pathefGanga
plain, which was relatively more humid and receivegher rainfall, was very fertile
and double-cropping was practiced in many tracke &ase of irrigation through the
perennial streams, higher rainfall and fertile smhtrasted with areas south of the
Ganga.

In the above section | presented a broad geogralpucvey of the Ganga plain.
In order to situate the historical events in thairplin a long-term perspective, in the
following section | will explain the historical fectories such as migration, settlement
and state formation in South Asia by paying clasenéion to the monsoon and climate
change.

Section II: Climate and Migration, 1000 BC-AD 1500

It is hard to find authoritative studies on the raigopn and settlement pattern of Indo-
Aryan-speakers in the Ganga plain during the elaidyoric period. This is primarily
because research in geography, history and aradwmebbs yet to be fully integrated,
and the fragmentary treatment of the subject in historiography gives a rather
confusing picture. Theories based on textual im&gbion suggest that Indo-Aryan-

>4 Stevenson-Moordsinal report.... the Muzaffarpur Districtl0—11; for embankments see also Sir John
Houlton,Bihar the heart of IndigBombay: Orient Longmans, 1949), 106.

5 George ForsterA journey from Bengal to England, through the nerthpart of India, Kashmire,
Afghanistan, and Persia, and into Russia, by thepzan Sea2 vols. (London, 1798), 1:26.
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speakers migrated to the Ganga plain from the mas¢h However, such theories do
not elaborate on why these peasants with cattleechand precisely which route they
followed. For example, did they follow the riverwree of the Yamuna and Ganga or,
rather, did they avoid the riverbanks because efstpposedly dense foreStAlso,
little light has been shed on why they chose paldicregions for settlement in the
expansive Ganga plain. Historians explain the lAdgan settlement in the plain in
terms of early political formations such as mahajmtas and ganasangfas.
According to historians, people gradually migrabexn the northwest to the southeast
in the Ganga plain, but there has been little eftor explain why Indo-Aryans
gravitated toward the more humid zones of the easBangetic plain in the first
millennium BC. Archaeologists, on the other handggest that people also moved
from east to west and sometimes even from soutiotth in South Asid® Given the
poor state of the archaeological excavations inGhaga plain, archaeologists are as
yet unable to explain whether there was any sé¢mein the way people movéd.

An alternative approach to this problem is to l@bkhe geographical-logistical
(geo-logistical) and environmental influences ongmaiion and settlement. | shall
suggest that as herders of cattle and horses wpte@ominantly pastoral or “mixed
economy” based on animal tending and limited foeddpction, the Indo-Aryans

% Rakesh Tewari, “The myths of dense forests andamuotcupation in the Ganga Plaiéan and
Environment:; Journal of the Indian Society for Fsttric and Quartenary Studiez9:2 (2004): 102-5.

> A. L. Basham,The wonder that was India: A survey of the histang culture of the Indian sub-
continent before the coming of the Muslir8$ ed. (London: Sidgwick and Jackson, 1967), 38—43;
Romila ThaparEarly India: From the origins to AD 130(Berkeley: University of California Press,
2002), 137-56; Ram Sharan Sharnide state and varna formations in Mid-Ganga plaidsm
ethnoarcheological vieNew Delhi: Manohar, 1996).

*8 Dilip K. Chakrabarti, “Prehistoric Ganga basid@urnal of the Economic and Social History of the
Orient (JESHQ 15:1/2 (June 1972): 216-17; D. K. Chakrabartipfil age,” inAn encyclopaedia of
Indian archaeology ed. A. Ghosh, 2 vols. (Delhi: Munshiram Manohlarlg989), 1:109. For the
problems of Indo-Aryan migration theory, see Su@itha,Environment and ethnicity in India, 1200—
1991 (Cambridge: Cambridge University Press, 1999). &atgyues that “when the second urbanisation
and agrarian settlement in the great river valleggan to elaborate the outlines of a sub-contihenta
political and cultural system during the first railhiumc.E., the nascent centres of that civilization were
part of an interacting continuum of communitiesttbacupied, thickly or thinly, the whole of South
Asia” (26).

While Guha tries to evade the centrality of the @gaplain and the Ganga River in state formation and
urban developments in the first millennium BC, &igument is of little help in guiding us as to wthg
process unfolded during that particular period arether there were some stimuli coming into the
fertle Ganga plain which transformed the agraregsonomy. However, people might have been
migrating in different directions across South Afa a variety of reasons. But if the ancient Imdia
textual sources can be relied upon, then the dorhileam of migration which actually transformed the
political and cultural landscapes of South Asianseéo have come from the northwest. Historian Ramil
Thapar suggests that some major changes in thetiescdf the Indo-Ganga plains “resulted from the
coming of the Indo-Aryan speakers;” dearly India, 134. For the linguistic evidence of the migratain
Indo-Aryan-speakers to India, see also Hans Hertliobk, “Out of India? The linguistic evidence,” in
Aryan and non-Aryan in South Asia: Evidence, intetgtion and ideology; Proceedings of the
international seminar on Aryan and Non-Aryan in ®oAsia University of Michigan, Ann Arbor, 25-7
October 1996 ed. Johannes Bronkhorst and Madhav M. Deshpandmlfdge: Harvard University,
Department of Sanskrit and Indian Studies, 1999)81

* As noted by ThaparEarly India, p. 139, the archaeological sites of the Gangin ptll await
horizontal excavation.
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probably kept gravitating toward the grasslands re/tsfficient fodder could be had
for their animals. Since the variability of rairffahnd water resources largely
determined the areas of grassland, fodder and fwoduction in the Ganga plain,
therefore | will first give a brief description d&ie monsoon pattern and rhythms of
agriculture.

The Monsoons and Rhythm of Agriculture
In India, fertility, growth and plenitude are clbsdinked to the seasonal change of
wind direction and related phenomenon that afféictaads bordering the northern
Indian Ocean and China Seas and which the Arabsdgabusim literally seasofi® In
India, the summer monsoon lasts from June to Sdy@eand the winter monsoon from
December to February. The former, knowrvassha ritu(the rainy season), is the most
important for ensuring good harvests as it brifgsua 90 percept of the country’s total
annual rainfall. In the Ganga plain the summer roonslasts from June until
September. During the summer monsoon the plainsageéush green look as the crops
and flora surge into life after the dry hot seasmmes to an end. The rhythm of
agriculture is heavily dependent upon the timehwvat of the varsha ritu and has been
much celebrated since antiquity. For example, kel a fifth-century AD poet, in his
Ritusamharaattributes lovely verses in praise of the raingssm°' The sixth-century
Brhat Sambhita of Varahamihira contains important astronomicalseyations
predicting rainfal®? Issues relating to agriculture and forecasting fay observing
nature and wind patterns were carried over intelamenth-century eastern Indian text
called theKrsiparasara (Extension of agriculture), the author of whichbislieved to
have partly relied on thBrhat Samhit&* The rainfall and monsoon entered these texts
primarily because of their overwhelming importanfoe agriculture and material
wellbeing of society.

The rhythm of agriculture neatly follows the monso®he double-crop pattern
of India, that is rabi, ankharif (a crop sown in late summer and autumn and haveste
in winter), is organized along the two monso8h¥he winter or rabi crops—wheat,

 Henry Yule and A. C. BurnellHobson-Jobson: A glossary of colloquial Anglo-Indieords and
phrases, and of kindred terms, etymological, his&dr geographical and discursived. William Crooke
(London: John Murray, 1903), 577.

®1R. S. PanditRitusamhara, or The pageant of the seasons: Tré&tblfiom the original Sanskrit lyrics
of Kalidasa(Bombay: National Information & Publications, 19435—36. For the life and historicity of
Kalidasa, see P. von Bohlen and Herman Kreyenb#talidasa: Der kreis der jahreszeiten
(Rtusamlara) (Leipzig: Insel-Verlag, 1919), 36-38. It is bekalthat the poet was born in a north Indian
city of Ujjain in the early fifth century AD.

%2 varahamihiraVarahamihira’s Brhat Samhita with English transtati exhaustive notes and literary
commentsby M. Ramakrishna Bhat, 2 vols. (Delhi: MotiladBarsidass, 1981), chapters 19-28.

8 Ryosuke Furui, “The rural world of an agricultutakt: A study on the Kiparasara,” Studies in
History 21:2, n.s. (2005): 154-55; Also d€gsi-parasara, ed. and trans. Girija Prasanna Majumdara and
Sures Chandra Banerji (Calcutta: Asiatic Socie®6Q).

® The origin of the rabi and kharif crops in Southigis believed to go back to the sixth and early
second millennium BC respectively. The former iscagated with wheat and barley cultivation and the
latter with sorghum, various millets and rice. $&ehard H. Meadow, “Continuity and change in the
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barley, oilseeds, and various types of lentils—nleed water than the kharif crops and
are sown after the rainy season is over. In theithameas of the Ganga plain the rabi
crops benefit from the irrigation carried out fréhe rivers and stagnant pools of water
while in the drier zones of the plain and in thenjab the crops depend on the
precipitation during the winter monsoon.

The summer or kharif crops may be divided into ttypes: bhadai and
aghani—predominantly high-quality rice. These sumromps chiefly rely on the
downpour during the summer monsoon. The sowinghafdai crops commences with
the onset of rains in June/July and harvestingisedn August/September. The aghani
paddy crop is sown in August/September and reheésflg on the monsoon rainfall and
in the later months on the availability of wateraigh artificial irrigation. Harvesting
of the crops is done in November/December. Aftex Hhadai crop is reaped the
peasants sow lucrative rabi crops in the same .fi€ldrther, the bhadai-rabi
combination offers more security against the failaf the rains. In the case of aghani
rice, the crop takes longer to mature and onlyriafeabi crops can be cultivated in the
same groun&®

The rabi crops sown in the more arid zone diffenfrthose cultivated in semi-
arid areas. For example, in the areas west of Ablall valuable crops such as wheat,
barley, and oilseeds are produced while in Biharitifierior cash crops such kisesari
(chickling-vetch) and gram are sown on the fieldsaed after aghanpaddy is
harvested® The rabi crops in the more humid parts of the Gaptpin are less
dependent on winter precipitation as the summersomm recharges the water table
and numerous tanks and pools retain sufficient mfateirrigation. Thus, the monsoon
rainfall and the constant water supply from thevsifed rivers, ponds and tanks ensure
fertility of the more humid parts of the Ganga pland as a result it became one of the
most densely populated areas in the world.

The French geographer Paul Vidal de la Blache (482%58) correctly assumed
ancient centres of dense population to have beenfifeed approximately to a zone
bounded by the Tropic of Cancer and the fortiettalpel of latitude.®” Humid and wet
parts of the Ganga plain squarely fit the exampleooes that historically maintained a
high population density and it was in this ared #recient civilizations flourished. The
whole Ganga plain is characterized by dry winterd wet summers. As we already
noted the plain is in no way homogeneous and the jgatterns, methods of agriculture
and productivity show contrasts from one area te tither depending upon the
variability of rainfall. The summer monsoon gradyatiminishes as it moves
northwest from the Bay of Bengal toward the Indiairp From east to west, the
monsoon gives more rain in the northern sub-montaw of the Ganga plain than in

agriculture of the greater Indus valley: The palkenebotanical and zooarchaeological evidenceQlith
problemsged. Kenoyer, 61.

5 0. H. K. Spate et allndia, Pakistan and Ceylon: The regioi66—68.

® Spate and Learmonthindia and Pakistan 566—68; J. J. L. Gommansjughal warfare: Indian
frontiers and high roads to empire, 1500-11{06ndon: Routledge, 2002), 8-9.

®7vidal de la Blache, quoted in Gangliends of agriculturgxvii.
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the southern tracts of the Vindhya Range and wegterts of the Chhota Nagpur
Plateau, and in the course of its westward moveniergradually weakens in
intensity®®

The relatively dry conditions to the south of thean@a had significant
implications for state formation in ancient Indidduman settlement, urban
developments and state formation were firmly rootedhis strategic region, and
Pataliputra remained the imperial centre for maegtaries. Why should Pataliputra
have become a favoured seat of imperial power dinedate first millennium BC?
Does climate change hold the clue?

Climate Change

While the analysis makes use of climatic and geugcal data to make for the
deficiencies of textual and archaeological sourtds,not intend to write a geography-
or climate-determined history of the settlementeyatin the Ganga plain. Apart from
the natural environmental factors, the migrantangedves played an active role in
adopting new technologies, experimenting with tgeaaan economy and interacting
culturally with an already-settled population iretbanga plain. At the same time it
will be hard to ignore the natural environmentaitéas as too benign or insignificant to
warrant any historical attention. At best our elds aimed at striking a balance
between the two to offer a broad-based historigarpretation.

Recent data on climate change, though far from losive, broadly correlate
with wider historical developments in South Asiaislassumed that around 16000 BC,
at the height of the last glacial peak, the summensoon was much weaker and
summer rainfall far less than what it is in contemgpy South Asia. This meant
unfavourable conditions for agricultural developmianthe drier parts. Around 9000 to
8000 BC summer precipitation peaked, and thenvatb a gradual trend of drying.
The period from around 8000 to 1000 BC has beemelivinto four climatic phases.
Phase one (before 8000 BC) marks a watershed wended with an increase in
rainfall compared to the pre-9000 BC; phase twa0(8F500 BC) remained a wet
period with relatively less rainfall than the earlperiod; and phase three (7500-3000
BC) saw a weakening of rainfall and an increasaridity compared to the previous
phases, although it was not too dry to effect aogiagical dislocation. Phase four
(3000-1000 BC) has been divided into three subgshhaSub-phase one (3000-1800
BC) is believed to have witnessed a dramatic irsmea rainfall which might have
been slightly higher than the present day; subghas (1800-1500 BC) was a short
spell with decreased rainfall; and sub-phase t{it860-1000 BC) had a slight increase
in rainfall although arid conditions continu€d.There were short-term climatic

% Ganguli, Trends of agriculturexvii—xviii; see also Spate and Learmoniihdia and Pakistan54—63.
See particularly the map on p.55 for the rainfates.

% Jim G. Shaffer and Diane A. Lichtenstein, “Ethtjicind change in the Indus valley cultural tradifio
in Old problems ed. Kenoyer, 120. See also V. N. Misra, “Climatefactor in the rise and fall of the
Indus civilization: Evidence from Rajasthan and drey;,” in India’s environmental history: From
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fluctuations and changes in local precipitationoasrthis whole period, and while
historians disagree about certain specifics, aetiedad trends have been identifiéd.

If the climatic data summarized by the historiareyrhlan Kulke and Dietmar
Rothermund are correct, it is interesting to ndte patterns of climate change and
historical shifts in South Asia over the past nmilea. They have identified trends that
suggest that the climate of the last two millenmia,to the present, follows a pattern
similar to a mean value between the extremes foartde period between 2500 and
400 BC. It is believed that in the third millenniuBC there was a sudden rise in the
rainfall which reached its peak by 2500 BC but,tbg end of that millennium the
precipitation receded as quickly as it had rised, drom around 1800 to 1500 BC
rainfall was far less than the 3000 BC level. Bewd 500 and 1000 BC there was
another slight increase in rainfall before it remgcgain. Around 500 BC the rainfall
increased, but the century around 400 BC was psrttepdriest period on record. In
the following centuries the rainfall became moreratant but never reached the level
of 2500 BC™*

In the first and second millennia AD two major ditit phases are identified
which have had important economic and politicalerepssions throughout Eurasia.
The Medieval Warm Period 800/850 or 900/950 to 12300 AD (also known as the
Medieval Climatic Anomaly) has been identified pairty on the basis of European
data and corresponds to demographic and econoroigtlyrin the European high
Middle Ages’® According to Victor Lieberman, at the same timensmon Asia is
believed to have witnessed high precipitation andcoaresponding increase in
agricultural activity. Sceptics suggest payingraite to the local variations in climatic
patterns that might not follow the Medieval WarnriBe climatic trends. In the case of
Central Asia, for example, Richard Bulliet notekaek of demographic and economic
growth between the eleventh and twelfth centuriéerwan intense cold wave and
snowfall marked the winter months and famines weegquent’> The efforts of the
steppe-dwelling Central Asian populations to veattoward more moderate climate
zones was perhaps the result of complex circumstanovolving a colder climate,
difficult agricultural and cattle-herding condit®rand a harsh economic life. The
Turko-Afghan raids in the eleventh and twelfth ceigs and their eventual success in

ancient times to the Colonial Periogéd. Mahesh Rangarajan and K. SivaramakrishnamikRet:
Permanent Black, 2012), 53-64.

" Meadow, “Continuity and Change,” ®ld problemsed. Kenoyer, 61-62.

I Hermann Kulke and Dietmar Rothermu#dhistory of India(New York: Routledge, 2004), 30.

"2 Victor LiebermanStrange parallels: Southeast Asia in global contex800-1830vol. 2: Mainland
mirrors: Europe, Japan, China, South Asia, and islands (Cambridge: Cambridge University Press,
2009), 80; Victor Lieberman and Brendan BuckleyhéTimpact of climate on Southeast Asia, circa
950-1820: New findings,MAS 46:5 (2012): 1050, see for Medieval Climatic Andynbeginning in
900/950 AD; Richard Bulliet, in his study on Irasuyggests that there occurred a “prolonged climatic
cooling” from the first half of the ninth centurp the early twelfth century in a geographical area
encompassing Iran, Central Asia and Mesopotamifarasouth as Baghdad, Anatolia and Russia. See
Richard W. Bulliet,Cotton, climate, and camels in early Islamic Irgamoment in world historiNew
York: Columbia University Press, 2009), chap. 2.

3 Bulliet, Cotton, climate, and camel§9-95.
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establishing the Delhi Sultanate may perhaps b&edefrom the perspective of
diminishing economic and political opportunitiesGentral Asia as a result of adverse
climatic conditions.

Lieberman argues that the so-called Little Ice Agem 1580 to 1680
contributed to a series of political crises, failadnsoons and famine in different parts
of Europe and Asia. In Europe, the periods betwieef0 and 1560 and again between
1710/1720 and 1805 witnessed a partial reversahefcooling trend, which meant
agriculturally more propitious conditions in botlirgpe and Asia. It has been rightly
suggested that such hemisphere-encompassing dinmtenomena varied with
altitude, latitude, and the geomorphology of a gieeea, and significant differences
can be noted in the rate of climate change fromregmn to another. At the same time,
long-term climatic trends in a given region couloexist with annual and decadal
fluctuations’®

Despite these problems and the fragmentary nafuwiknwatic data generally, if
we correlate the broad historical trends sinceHarmppan civilization with the climatic
and rainfall trends noted above, it is temptingsé® a correspondence between them
and the cycles of historical patterns in South Aéiaelatively higher precipitation in
the third millennium BC witnessed the full-blown tdppan urban civilization while
the growing aridity at the end of the third milleenm BC coincided with the Harappan
decline. The influx of Indo-Aryan-speakers into thdo-Ganga plain corresponds with
the largely arid but slightly increased rainfalltween 1500 and 1000 BC. The
available climatic data also agree with the migmratf the Indo-Aryans from the Indo-
Ganga divide to the south and eastward into theg&ahain as the weather became
drier again after around 1000 BC. Improved rairdatiund 500 BC would have further
accelerated agrarian expansion and state formatitime areas straddling the dry and
humid zones of the Ganga plain.

The recent study of Sanai Lake in the Ganga plkeéms to confirm the above
hypothesis on climate change based on the palaaubal findings in Rajasthan. The
researchers of Sanai Lake concluded that “[t]heatic oscillation recorded from the
Sanai lake match broadly with the climatic recofsn other parts of the Indian
subcontinent, suggesting that these oscillatiores @ expression of broad scale
probably global climatic changes rather than lodihatic variations.” Whether
global or local, if the climatic data discussedhe above paragraphs are correct, it is
easy to correlate them with the historical processe South Asia. Eurasia—and
particularly South Asia—underwent significant ecomo and political change during

" Victor LiebermanStrange parallels: Southeast Asia in global contex800—1830vol. 1:Integration

on the mainlandCambridge: Cambridge University Press, 2003),. 162a recent article, the earlier
understanding of a “markedly unfavorable climatehia mid and late seventeenth century” as espoused
by Lieberman and Anthony Reid, has been revisethénlight of new climate data from mainland
Southeast Asia, see Lieberman and Buckley, “Theatinpf Climate,” 1088—89.

5 S. Sharma, et al., “Late-glacial and Holocene remvhental changes in Ganga plain, Northern India,”
Quartenary Science Revie®8 (2004): 145-59; see also Purushottam SiAgthaeology of the Ganga
plain, 33.
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the period between the tenth and thirteenth cesgufiD. Partly as a result of an
improved monsoon after the end of the first miliemm AD, the arid zones of South
Asia (receiving about 45 inches or less rainfall @enum) were increasingly brought
under the plough, leading to increased agricultymadduction, on lines roughly
comparable to what happened in Pagan in Burma glutiis period’® Another
development in the Eurasian context was perhapsmarkable population growth.
André Wink suggests that between the seventh amgy eteventh centuries the
population in some parts of Central Asia might hdeabled’’

Demographic growth would have been more pronoumspecially during the
mild climatic phase between the seventh and teatiucies. It was during this period
that Iran witnessed rapid economic growth and egjoanof cotton cultivation thanks
to a warmer climate. Subsequently, in the elevanith twelfth centuries, Central Asia
suffered agricultural and economic reverses pripas a result of climatic cooling as
noted by Bulliet. During the period of reversesréhoccurred a series of plundering
raids in India beginning with Mahmud of Ghazni arduthe turn of the eleventh
century. A part of the semi-nomadic population leé Eurasian steppe was lured into
the raiding expeditions on the agriculturally reshd resourceful Indo-Ganga plain. The
horse-based armies of Inner Asia (including modAfghanistan, southern Iran,
Turkmenistan, and Kazakhstan) were able to estatiisir political dominion over the
Indo-Ganga plain by the thirteenth century. Theotamble monsoons during the early
centuries of the second millennium AD would havsisied agrarian expansion and
economic growth in South Asia. Impetus to econogriowth also came after the
establishment of the Turkish Sultanate when losgadice trade linked the entire
Ganga plain closely with the wider Eurasian econofys trade network incorporated
large parts of Asia and as far west as the eaMediterraneari® As the Ganga plain
lies in the “exposed zone,” to use Lieberman’s téomparts of Eurasia within easy
reach of semi-nomadic conquerors from Central Asia,connection between climate
change and such gradual migrations from the noghwakthe Indian subcontinent can
be traced at least to the end of the third milleomBC, when the western migratory
routes from Central Asia to the Indus plain hadobee active again as we will see
shortly”® To analyse the possible effect of climate chany¢he pattern of migration

% Lieberman Strange parallels1:88—119. It is suggested that in the arid zenssong monsoon would
have influenced agricultural activities by provigimain water and by making the construction of dams
on the rain-fed streams worthwhile. For exampldwben AD 1000 and 1300, in the Deccan’s dry
Telangana region around 5,000 such water reserws@se constructed; see Lieberma®trange
parallels 2:690; M. K. Dhavalikar, on the basis of Niledbb data, suggests that between &I and
1000 droughts and famines were probably frequeindia, “Green imperialism: Monsoon in antiquity
and human responseMan and Environment: Journal of the Indian Sociéty Prehistoric and
Quartenary Studieg6:2 (Jul-Dec 2001): 25-6.

" André Wink,Al-Hind: The making of the Indo-Islamic worldol. 2, The slave kings and the Islamic
conquest 11"-13" centuries(New Delhi: Oxford University Press, 2001), 168.

8 Janet L. Abu-LughodBefore European hegemony: The world system AD HZEB{(New York:
Oxford University Press, 1989), 170-84.

¥ For the exposed zone, see Liebern@trange parallels2:92—114.
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and settlement in the Ganga plain, | shall brigfigapitulate the dislocation of the
population as a result of the Harappan decline.

The migration of the Harappans indicates seriomghie in the sustainability of
the lower Indus region as a habitat zone. Thesddmoave resulted from increasing
aridity around 2000 BC. Other climatic factors sasha shift in the river course as a
result of seismic activity cannot be ruled out. BidlRaikes suggests that after the
diversion of the Ghagghar and consequent declirtabbangan around 1800 BC, the
inhabitants moved upstream to the Ganga river sy&eSuch upstream movements
perhaps reflect the distress resulting from thec#yaof water resources. For the
abandonment of Kalibangan, Raikes argues thaththery of “sudden and dramatic”
climate change must be discounted. The archaeoldgi$. Agrawal, on the other
hand, holds climate change to be a probable factibre Harappan decline and believes
that increasing desiccation would have given d tit@v to a people already exhausted
from their efforts to control the menace of flo8dScholars of environmental history
have shown that during the third and early secoili@mium BC there was an erratic
pattern of global climate and rainfall. Gurdip Sitgy research based on pollen
identification from twenty-two old lake sediments Rajasthan shows that between
3000 and 1800 BC there was substantially highenfatiiand the decline of the
Harappan civilization coincided with the rise indéty toward the end of that periéd.

Historians such as Shereen Rathagar have raisestabenbjections to this
proposition about the rise in aridity for the geaiatecline of the Harappan civilization.
It has been suggested that the impact of such éather would be different in Sind,
receiving less than two inches of annual rainfalll,aat Ropar in the Punjab, which
receives five to six inchés.Indeed, the different rainfall zones of Sind andp&
would have been affected differently by climateatetl change, and the decline of the
latter was probably linked more to the end of itepbt function than to its aridity. As
B. D. Chattopadhyaya suggests, Ropar was a nodat faxilitating the linkages
between the pastoral and agricultural modes of @ogn and it is possible that the
decline of the lower Indus towns would have adJgraéfected the fortunes of Ropar
as a supply centre for the goods of the pastoi@ny®* Furthermore, since eastern

8 Robert Raikes, “Kalibangan: Death from natural sem’ in The decline and fall of the Indus
civilization, ed. Nayanjot Lahiri (New Delhi: Permanent Blac&02), 210.

8 D. P. Agrawal,The Indus civilization: An interdisciplinary perspive (New Delhi: Aryan Books,
2007), 9. For flooding as a cause of the declineHafappan civilization, see George F. Dales,
“Civilization and floods in the Indus ValleyExpedition7:4 (1965):10-19. Experience from the Indian
subcontinent shows that famines or dry seasons generally accompanied by excessive rains and
flooding, and the vice versa. If the unprecedeffi@ading of the Indus in Pakistan in 2010 and again
2011 is any guide, we can assume that such extverather conditions would have contributed to the
decline of the Harappan civilization.

8 Gurdip Singh, “The Indus valley culture (seen fe ontext of post-glacial climate and ecological
studies in North-west India) Archaeology and Physical Anthropology in Oceaiia (1977): 177-89.

8 Shereen RatnagaFhe end of the great Harappan traditi®iew Delhi: Manohar, 2000), 16.

8 Brajadulal Chattopadhyaya&tudying early India: Archaeology, texts, and hist@l issues(New
Delhi: Permanent Black, 2003), 52or a survey of the Harappan landscape and enveaohreee Jane
Mclintosh,The ancient Indus Valley: New perspec{i8anta Barbara: ABC-Clio, 2008), 9-26.
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Punjab received higher rainfall than Sind, in a&ddlimatic condition the migration
would tend to be more toward the higher rainfalhe@nd to the upper reaches of the
Himalayan glacier-fed perennial rivers of the IMf@danga plain after the early second
millennium BC.

Migration and Settlement

It is quite possible that climatic disturbancescéat the people to migrate and settle in
the areas that offered greater security in termb@fpossibilities of river irrigation and
comparatively higher rainfall. Many late-Harappaes overlap with the Painted Gray
Waré® culture sites at Bhagwanpura and Dadheri in Haryamd Katpalon and Nagar
in Punjali® in the relatively higher-rainfall zone. The latestdppan sites also coincide
with the Ochre Colour Pottety levels at the sites of Bargaon and Ambakheri in
western Uttar Pradesh. Thus, we may discern a@udrd the Indo-Ganga plain where
the late-Harappans and new migrants from Centrah Aettled in the second
millennium BC. Insufficient climatic data from Ceat Asia do not permit us to
suggest whether it was a drier and colder climagme around 2000 BC that pushed
the Central Asian steppe dwellers to seek bettstupa lands for their livestod®.That

a gradual, protracted migration took place is belydoubt as is evidenced from the
archaeological and linguistic works. The north-westroute of the Indian subcontinent
facilitated migration of horse-riding pastoral natesavho moved into the more fertile
and agriculturally stable regions of the upper Bghlain in the Punjafy. Following
some of the early Indo-Aryan-speakers, it is bedvhat the Sanskrit-speaking Rig
Vedic Aryans started migrating to South Asia froboat 1400 BCand they made the
Saptsindhu(the land of seven rivers) region of the Punjadirthew homé”

8 This was wheel-turned, well-fired gray potterybtire many imaginative designs of various shapes. |
is supposed to belong to the later Vedic periodidbgenerally not related to the Indo-Aryans. Rélgen
this pottery culture has come to be dated betwd®® hnd 500 BC. It is suggested that it would have
been produced by local people who were low in tiiAryan social hierarchy.

8 R. S. Sharma, “Problems of continuity and intdoactin Indus and post-Indus culturesSocial
Scientist28:1/2 (2000): 5-6.

8 This pottery type is found at the lowest levelsta major sites containing materials dating pré-90
BC, and therefore is assumed to belong to the &gyvedic Aryans.

8 Andre Gunder Frankhe centrality of Central Asi@Amsterdam: VU University Press, 1992), 9.

8 See Shereen Ratnaghmderstanding Harappa: Civilization in the greaterdus valley(New Delhi:
Tulika, 2001), 134-5, for the opening of the Cdn&sian migration route around 2000 BC. For horse
domestication, see Sandor Bokonyi, “The Earliesv®$aof Domestic Horses in East Europ@gurnal

of Indo-European Studie8:1-2 (1978): 17—64. Evidence of sporadic horsmektication appears in
southern Ukraine from the fifth millennium BC. Thwactice became widespread throughout East
Europe only by the end of the third millennium Bparallel move toward horse domestication seems
to have occurred in Kazakhstan and Central Astaeaturn of the fourth millennium BC. In the course
of the third millennium, the use of horses becanmenwidespread across Central Asia. It is in this
context that the migration of horse-mounted pa$isao the Indian subcontinent at the end oftthed
millennium BC should be seen. Horse domesticatioalso discussed in Richard W. Bullietunters,
herders, and hamburgers: The past and future ofdniamimal relationshipgNew York: Columbia
University Press, 2005), chaps. 5-7.

% Burjor Avari, India: The ancient past: A history of the Indiarbstontinent from ¢.7008c to AD 1200
(London: Routledge, 2007), 66.
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One can form an idea about the Rig Vedic Aryansiggaphical knowledge
from their naming of the rivers located in theibhation zone. The western rim of their
region was bound by rivers such as the Indus, Gokwatam and Kubha. To the north
they mention the Swat River, the valley of whichsviiahabited by the migrating Indo-
Aryans. The core region of the Rig Vedic Aryansbgephical horizon was the drier
but well-watered zones in the Punjab. Apart frora thdus, the seven rivers of the
Saptsindhuregion were the Sarasvati, Drishadvati, SutlejadBeRavi, Chenab and
Jhelum. The eastern boundary of this zone was mMdiahe Yamuna and the Ganga;
the last river is mentioned only once in one of ldtest hymns of thRig Veda It was
in this habitation zone where the early generatmingmdo-Aryans had settled and led
pastoral and semi-nomadic lives while growing sdrmadey and other cereals By
around 900 BC, however, the Indo-Aryans had entretidhemselves in the Ganga-
Yamuna doab.

Ancient Indian texts speak of five geographic congrds of the Indian
subcontinent: Madhya Desha or middle countdttarapatha or northern India;
Prachyaor eastern IndiaDakshinapathaor southern India; andparantaor western
India. The centre of gravity of this fivefold dia® was firmly rooted inMadhya
Desha also known as Aryavarta or the home of the eAryans, and its symbolic
boundary extended from the west in the dry zonidarfyana where the Sarasvati River
is lost into sand and reached the east in thevelgtiess arid area at a place where the
Sarasvati is believed to resurface and join thdlgence of the Ganga and Yamuna.
The Sanskrit worghatharefers to a road, hence Uttarapatha and Dakshimapmified
the northern and southern roads. Both these lostgstie arteries of India remained
crucial for migration and movement till the ninetdecentury when the railroads were
laid down mostly parallel to the tracks of theseiant roads. While Uttarapatha linked
the Ganga and Yamuna river systems and the PupjaBentral and West Asia,
Dakshinapatha or the southern road connected MabDbgaa, Malwa and the Deccan
Plateau. Interestingly, both these highroads pdssgathe eastern and southern
extensions of the semi-arid zotfeDoes such alignment of roads along the margins of
the semi-arid zone offer any hint about the migratof Indo-Aryans to the Ganga
plain?

The precise migratory routes followed by the Indgyaks to reach the Ganga
plain are still shrouded in mystery. Historians @ague about whether they followed
the Himalayan foothills or simply kept to the rieanks of the Yamuna and Ganga to
reach the agriculturally more fertile semi-arid eaf the Ganga plain. Archaeological
data and textual sources have been of little helsdlving this riddle. Far from
claiming to solve this problem, we suggest that lthado-Aryans moved through the
drier, more accessible zones where the requirenwdntiseir mixed economy (cattle

1 Bridget Allchin and Frank Raymond AllchinThe rise of civilization in India and Pakistan
(Cambridge: Cambridge University Press, 1982), 306.

9Gommans,Mughal warfare 17; for the geographical details, see Joseph dBw&rtzberg, ed.A
historical atlas of South AsidNew York: Oxford University Press, 1992), 161- 63
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tending and growing a little wheat and barley) doloé met. They found well-drained
arable, meadow-type older alluvium and prairiessailrainage and pasture along the
banks of the Yamuna and Ganga rivers and moved) alos ecological zone to exploit
their resource®® After 1000 BC drier weather conditions would hapgened up more
areas of the Ganga-Yamuna doab for agriculture satlement with the attendant
result of demographic growth. Pushed by the needhfwre arable land and pasture the
Indo-Aryans continued moving eastward along theiserd and well-watered zones.
Along their migratory route through the doab theywd have encountered landscape
and ecological settings not dissimilar to theilieathomelands in the drier part of the
Punjab. Furthermore, the dry weather might havistessthem by thinning the jungles
in the humid parts of the Ganga plain and makingaier for them to reclaim the
fertile floodplains of the Ganga, Ghaghara and @&nid/ers as they moved eastward.

The need for both arable land and pasture woulde Haved the migrant
population toward the floodplains and it is possithat following the Ghaghara and
Gandak rivers they would have reached the Himaldgathills to the north of the
Ganga where the fertile older alluvium and praiyige soils abounded. This was the
region where the early ganasanghas were formedebttie age of the Buddha. In the
existing literature, migration toward the Himalay&oothills has been explained in
terms of the endeavours of the later Vedic Aryanescape the monarchical control of
the kingdom of the Kuru-Panchalas (700-600 BChim Aryavarta* But more than
monarchical control, it was perhaps the growingdniee food and fodder that drove a
part of the population to move from the semi-aadhe well-watered zones to the east
along the Ganga. As the Indo-Aryans moved eastwantd the Ganga plain they
assimilated the previously-settled groups and po@ted them into the Varna and
caste hierarchy, while other earlier groups peoptedfringes of arable land and the
rainforest further east and south of the plain.

From the Ganga plain the later Vedic Aryans migtaeuthward into the semi-
arid zone probably following the drier marches gldhe Vindhya Range. Though
historians find it difficult to ascertain the chaagical sequence and the exact route
for the southern migration, some hypotheses haea peoposed. On the basis of the
epics and Puranas, some claim that peoples of #mu Ytlan Aryanised Malwa,
Gujarat, Maharashtra, and Orissa. Traditionallis guggested that the Yadu clan lived
in the vicinity of Mathura and that after beingwdm away by the Kuru-Panchalas they
went to the south of the Chambal River to “the C&#hsarna, Avanti, Mahisamati,
Saurashtra, Vidarbha and Dandaka regions of predArgedentary agricultural
settlements™ Rather than attributing every Indo-Aryan migratitm the growing
monarchical control of the Kuru-Panchalas, it seemose likely that the drier climatic
conditions facilitated Indo-Aryan groups to folldtve semi-arid zone towards the south

% gSpate and Learmonthindia and Pakistan see the adaptation from the Russian geographer
Schokalskaya’s map for soils on the Ganga plain, 96

% Kulke and Rothermundy history of India50-1. Also ThapaEarly India, 149-55.

% SchwartzbergA historical atlas of South Asid63.
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to reach the agriculturally more propitious regiond/alwa, Saurashtra and Vidarbha.
With its huge tracts of fertile prairie soil, Malwaould have been an important
launching pad for further southern migrati§ninterestingly, all these central and
southern regions fall in the rainfall zone of 30-48hes and the agriculturally fertile
river valleys would have been another potential fadtor?” Again, a combination of
arable fields and pasture along the drier zoneasest the migrants’ mixed economy
as they followed the foot of the Vindhya Range bauatrd.

Many of the areas through which the Indo-Aryansratied had been settled
since the Neolithic-Chalcolithic period, and theeenographic movements gave rise to
cultural interactions and linguistic borrowings weéen various groups of people. More
important, the earlier inhabitants of the Ganganphed an economy based on hunting,
fishing and only limited food production. Thoughetlearlier population practiced
cultivation, it was fairly limited and the subsiste requirements were supplemented
by foraging and hunting. The sizable pastoral asskethe Indo-Aryan migrants would
have acted as a catalyst in boosting the agri@llfpnroduction when they reached the
fertile floodplain of the Ganga River. They miglavie benefited from the agricultural
knowledge of the pre-existing population; evideon€¢his comes from the borrowing
of proto-Munda words related to agricultural impksmts into the Indo-Aryan lexicofi.

A switch from barley and wheat to wet rice cultieatwas probably due in part to the
pre-existing population’s agricultural practicestlive less dry, transitional zone of the
Ganga plain.

Here, archaeological evidence points to the Ndoti@halcolithic settlements
in Mirzapur, Gorakhpur and Varanasi Districts adl we in Saran and Gaya Districts in
the Ganga plaif The excavation of the Neolithic site at Manergee fmiles west of
Patna, at the confluence of the Ganga and Sonsrigliows its wider links with the
other Neolithic site$”® These sites suggest human settlement betweenotiieem

% Instances from thilahabharataindicate that the region of Gwalior (between the@bal and Betwa)
witnessed the branching off of many routes andriagetoward the Deccamranyaka Parvan59.2,
mentions:Ete gachchhanti bahavah paatio dakshiapatham(from here go many roads southward)
See V. S. Agrawala’s introduction to Moti Chandfeade and trade routes in ancient Indidew Delhi:
Abhinav Publications, 1977), vii.

" F. R. Alichin, The archaeology of early historic South Asia: Tmeesgence of cities and states
(Cambridge: Cambridge University Press, 1995), Td6the map of mahajanapadas; for rainfall zones,
seeThe Imperial gazetteer of Indiaol. 26, Atlas (Oxford: Clarendon Press, 193%)fd the severe
aridity in the Deccan, central and western Indianfr 1000 to 500 BC, see Dhavalikar, “Green
Imperialism,” 22.

% Thapar,Early India, 106; for linguistic borrowings between Indo-Aryapeakers and other linguistic
groups, see George Cardona and Dhanesh JainTédsIndo-Aryan language@d.ondon: Routledge,
2003), 29— 36.

% T. N. Roy, The Ganges civilization: A critical archaeologicsiudy of the painted grey ware and
northern black polished ware periods of the Gandains of India (New Delhi: Ramanand Vidya
Bhawan, 1983), 10-11. The archaeological finds eadeal at Narhan, on the left bank of River
Ghaghara in Gorakhpur District, shed some lightoltures that evolved there after the middle of the
second millennium BC. See Purushottam Singh, “T$e of cultures in the Saryupar plain with special
reference to excavations at Narhan,Gild problemsed. Kenoyer, 243-7.

19 NarayanPrehistoric archaeology493.
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edge of the Chhota Nagpur Plateau and the Ganga,Rin area that was better drained
and therefore more suitable for communication aadl foroduction. This stretch of the
Ganga plain has yielded evidence of agriculturenftbe Neolithic-Chalcolithic period
onward. From the Neolithic sites north of the Gasgeh as Chirand, on the banks of
the Ghaghara River about 7 miles east from Chhimpva, archaeologists have found
evidence of the cultivation of various cereals sashwheat, barley, lentil and green
gram. Evidence of paddy husks and charred graime®fshows their familiarity with
rice. The Chalcolithic people of the Sarayupar rplaave also been found to have
engaged in growing crops. From the archaeologigehwations of these sites it has
been established that the Neolithic-Chalcolithiogde had combined agriculture with
hunting and gatherintf* Later, during the first millennium BC, these rijaar regions
attracted Indo-Aryan migrants from the drier zonéshe western and northern Ganga
plain. The earlier mixed economy of the Indo-Arygeshaps made a smooth transition
to the large-scale agrarian economy as the new amigrexploited the fertile
agricultural land with the help of the traction paveof their cattle. Thus, an interaction
of the people and resources of the arid and humigeg brought about fundamental
changes in the agrarian economy of the Ganga plaimg the first millennium BC.
This probably explains why the urban centres, stggem and social complexities
developed there starting around 600 BC.

The first textual reference to migration into threas toward the foothills to the
north of the Ganga appears in the Brahmana teSatdpatha Brahmang00 to 600
BC) in which reluctance was expressed to go beybrdSadanira or the Gandak as
Agni or the fire god “did not burn over” the rivédnce Agni was made “to taste it [the
river] through [Brahmanic] sacrifices” the Brahmasrsssed the river and the region
became fit for the settlement and cultivatt8hCalled Videh or Mithila, this region
was settled by Videgh Mathava of tBatpatha Brahmanand lies mostly in northern
Bihar, extending up to the Himalayan foothills oél. The bhangar floodplain along
the banks of the Gandak would have offered sufiiciarable land and pasture
following which the Indo-Aryans moved up to the Hil@myan Terai where the
important ganasanghas or mahajanapadas of VajjMaiidh emerged around the sixth
century BC. Except for a few swamps and khadarptrengar parts of the region are
well-drained and highly fertile. Irrigation is emsd by the snow-fed Himalayan
streams as well as from the precipitation during thonsoon. Except for the few
months of the rainy season, the area is dry foit wiothe year. The topography of what
today comprises north-western Darbhanga, Muzaffaraad Madhubani Districts is
generally elevated with some low lying depressidndil the nineteenth century, when
innumerable embankments were made, the rivers osettparts overflowed during

191 pyrushottam Singh, “Origin of agriculture in théddie Ganga plain,” irHistory of agriculture in
India, up to 1200 ADed. Lallanji Gopal and V. C. Srivastava (New DelPHISPC, Centre for Studies
in Civilizations & Concept Publishing, 2008), 7-12.

192 The Satapatha-Brahmana, According to the text ef Madhyandina SchoolPart 1, bks. 1 & 2,
Kanda 1, 4 Adhyya, 1 Bahmana, verses 14—1Trans. Julius Eggeling,"2edn. (1882; repr. Delhi:
Motilal Banarsidass, 1966), 105—6.
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heavy floods but the waters quickly drained offoirthe low-lying areas to the
southeast? A settlement officer, Mr Wyatt, who conducted thavey of this region
in 1847, noted that the luxuriant soil along theers and water-courses produced
sufficient quantities of grass throughout the ydar cattle and hors€$? This
observation gives a clear hint as to how the aneregrants with their cattle gravitated
along the grassland and reached northern BihattenHimalayan foothills.

The southern parts of the Ganga plain—the modesticis of Patna, Munger,
and Bhagalpur—also have meadow-type soil on oltleviam along the riverbanks.
The grassland along the southern banks of the Ghaga general elevated position
and is well-drained. The root systems of grasseseptr the land from soil erosion
during the torrential tropical rains, while the deyosition of plants supplies nutrients
to the soil and increases fertility. Such ecologémivantages of the region make it ideal
for sedentary agriculture. Further, with an anmaaifall of around 42 inches, the areas
around Patna form the heart of a transitional Zoeteveen the higher rainfall zone to
the east and north and the drier area to the W&$hus, the accessible dry areas with
the possibilities of irrigation along the banks tbE Ganga would have been very
suitable for wet rice cultivation. A shift from whieand barley to rice cultivation
enhanced food production and laid the materialsbtsi early state formation in the
Ganga plain. Exploitation of the resources of drgl Aumid areas played a critical role
in giving solid political foundations to the ancienahajanapadas such as Magadha and
Anga. In a way, the location of Magadha forms ohéhe last outposts of “the much
wider, frequently broken, ecological continuum stimes called Saharasia which
includes all the drier zones of Eurasi®”“Saharasia” extends from the Atlantic coast
of North Africa and reaches all the way up to tlastern and southern parts of the
Indian subcontinent.

Interestingly, the mahajanapadd Magadha was located along this stretch of
the Ganga plain, to the south of the river, atititerface of comparatively arid and
humid zones. From this strategic location and bglatng local resources such as
iron, war-elephants and wood, the mahajanapadaagfablha emerged victorious over
other kingdoms of the Ganga plain. In the centupesceding the emergence of
Magadha as a large empire under the Mauryans, there serious efforts to extend
agriculture. While dry accessible areas within dasy reach of river irrigation were

19370 form a general idea of the topography and leapis of this region, see the settlement reports by
H. Kerr, Final report on the survey and settlement operaionthe Darbhanga District, 1896 to 1903
(Calcutta: Bengal Secretariat Press, 1904), 5-4, fan a succession of highly fertile and richly-
cultivated upland in Muzaffarpur District, see C.Slevenson-Moordrinal report.... the Muzaffarpur
District, 9-12.

194 Stevenson-Mooresinal report.... the Muzaffarpur Distric®, quoting Mr Wyatt.

195 4. CouplandFinal report, see p. 4 for 42 inches rainfall. Another souraeed on “Report, Indian
Irrigation Commission,” gives an annual averageiégof 43 inches rainfall for the districts souftttoe
Ganga such as Patna, Gaya and Shahabad, see Malhdkrabarti,The famine of 1896-1897 in
Bengal: Availability or entitlement crisigNew Delhi: Orient Longman, 2004), 46.

1% GommansMughal warfare 10; also see, J. J. L. Gommans, “The silent feoraf South Asia, c.
A.D. 1100-1800, JWH9:1 (1998): 4.
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easily brought under the plough, an increased tig®m tools would have assisted in
clearing tropicalsal (Shorea robustaforest in the more humid and higher-rainfall
zones.

In the South Asian context, iron technology is assd to have appeared around
1200 or 1100 BC and in the Painted Gray Ware aiBGW, dated between 1100 BC
and 500 BC) the use of iron technology diffusedthfer’® Historians and
archaeologists debate whether the adoption ofteohnology in itself would have been
enough to bring about large-scale political andneatic changes. However, there is
general agreement that when iron technology wakieg under a particular political
and economic system it played a crucial role inicadfural expansion and surplus
production. In the course of the first millenniumCBthe proliferation of iron
technology appears to have been slow and protradtade few iron implements have
been reported from the PGW sites, Northern BlacksRPed Ware (NBPW, dated
between 700 and 200 BC) sites such as Atranjikimetlae Ganga plain have yielded a
number of agricultural implements such as sicképsdes, ploughshares, hoes, and so
on. The increasing number and variety of agricalttools clearly indicate that farming
had become an important economic activity. In titerlVedic period, th&¥ajur Veda
refers to a field ploughed by “teams of a dozennd*& Animal traction power, an
important asset long since available to the esalnpastoral-nomadic Indo-Aryans,
would have partly met the large labour requiremehigaddy cultivation.

As Vibha Tripathi suggests, a Jain text of aroumalthird century BC mentions
paddy transplantation techniques in Rajgriha, Magadithila and Anga where the
older alluvium and prairie soils particularly suitace cultivation. New techniques of
intensive agriculture probably point to the growmeed for food to support artisanal as
well as other non-food producing classes. The em@omy made available a higher
calorie intake and increased the human fertiliadiag to demographic rise. According
to Tripathi an “imminent rise in the population"dldo the expansion of settlements
away from the riverbanks to other sources of waitieh as lakes and marst&sSuch
expansion of settlements around 400 BC (which dhogists believe to be a period of
scant rainfall) would have put extra pressure anatailable sources of water. In the
drier climatic conditions, more humid areas wouklén been reclaimed for cultivation
and settlement.

Often, it was local communities that channelled irthefforts for land
reclamation, agricultural extension and hydrauliorkg, and not necessarily the
“hydraulic societies” based on centralized statatrad as suggested by Karl A.

197 On the basis of new archaeological findings, Chbérti suggests the use of iron in parts of the
Ganga plain from 1800/1700 BC. Dilip K. Chakrahaftie Oxford companion to Indian archaeology:
The archaeological foundations of ancient Indiaor&t age to AD 13th centuffNew Delhi: Oxford
University Press, 2006), 292-301. Even if iron waed at such an early date, it did not bring about
economic transition until the mid-first millenniuBC.

198 gchwartzbergA historical atlas of South Asida63.

199 vibha Tripathi, “Agriculture in the Gangetic plairduring the first millennium BC,” imistory of
agriculture in Indig ed. Lallanji Gopal et al., 356-59.
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Wittfogel *° Since paddy crops needed more water, irrigati@mjepts, dam-building
and river embankments required labour mobilizatibthe community level. While the
state could support the collective efforts of peésan terms of tax remissions for
building dams and undertaking similar irrigation ® to enhance agricultural
productivity—and, by extension, tax collection—suwaideavours by peasants cannot
be solely attributed to centralized political auttyo

As noted already, the availability of strategiceasssuch as iron and elephants
in the hilly and forested zones to the south wddde facilitated the rise of Magadha
and, in later centuries, the Mauryan and Gupta esapFrom the comparatively drier
location of Pataliputra rulers could project themwer onto the Ganga plain and
beyond. While the productive agrarian heartlanthefplain furnished revenue, pottery
and other craft productions and long-distance awerland overseas trade were other
sources of income. The overland route led towalds rtorth-western parts of the
subcontinent while the Ganga provided an outletth® overseas trade from the
Tamralipti port on the Bay of Bengdf: The imperial capital of Pataliputra not only
controlled these route systems, it also projecategerial power over the entire Ganga
plain during the late first millennium BC and eatfilgt millennium AD.

The Indo-Aryan penetration in the humid zones efdklta was slow and came
about much later. Archaeological evidence attestiéd existence of settlements going
back to prehistoric times. Pandu Rajar Dhibi (&tst, the place of the Pandava kings
of the Mahabharataepic) in the floodplain of the Ajay River in Burdw District of
West Bengal has yielded evidence of habitation fedrfeast 1500 BC. Excavations at
this site exhibited three cultural phases belongin@halcolithic culture, the Iron Age
and the early historic period respectivEly.Copper objects of the Chalcolithic Age
have been found at locations such as Parihatigeélla Midnapur District. As has been
suggested by Dilip Chakrabarti, the settlementssithosen by the Neolithic-
Chalcolithic settlers laid the basis for future itaon sites and they continued to be
peopled by subsequent settlers.

Thus, the historic urban centres of the humid zonige Ganga plain such as
Kotasur, Mangalkot, Pokharna, and Tamluk all ha@healcolithic and/or Iron Age

10 Karl A. Wittfogel, Oriental despotism: A comparative study of totalwpo (New Haven: Yale
University Press, 1957). In community-based iriatworks, known as thgaom system, one adult
from every family benefiting from irrigation volustred for the repairing works of dams and
embankments in Patna District. Though the systesnegulated by the zamindars, the participation of
villagers was customary, see Couplafihal report 2; see also Gyan PrakadBonded histories:
Genealogies of labor servitude in colonial Indidambridge: Cambridge University Press, 1990)28]1—
Nirmal Sengupta, “The indigenous irrigation orgaian of south Bihar,Indian Economic and Social
History Review(IESHR 17:2 (1980): 157-90.

11 Steven G. Darian, “The economic role of the Gartgethe end of Gupta timesJESHO13:1 (Jan.
1970): 62—-87; Chakrabarth\rchaeological geography 25.

12y, K. Jain, Prehistory and protohistory of India: An appraisgPaleolithic—non-Harappan
chalcolithic Cultures)New Delhi: D. K. Printworld, 2006), 169—70. SdscaChakrabartiThe Oxford
Companion 261-3, and Reba Rapncient settlement patterns of eastern India: Pistehnic period
(Calcutta: Pearl Publishers, 1987), 280-84.
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base'’® and later these sites attracted migrants frondttee parts of the Ganga plain
from about the late first millenniuBC. The Brahmanic textual sources of the later
Vedic period showed contempt for the lower Gangainpland such sentiments
continued to be expressed in the Buddhist and téais of the later period. Still, we
find many ancient historical settlements in Bengatluding the Buddhist site of
Paharpur on the Atrai River (in Bangladesh), Matmasgarh or Pundravardhana on the
Karatoya River, Mainamati, Chandraketugarh andrsb“6These settlements assumed
an urban character and the Mauryan punch-markets aoiculated from around the
third century BC. Archaeological finds and literaexts attest to the maritime seafaring
activities as well as agrarian expansion in theorefrom the late first millennium BC
and during the early centuries AfY.Indo-Aryan penetration of the delta was possibly
accentuated by the need for more irrigated agucallttand in the dry period around
400 BC as well as by the possibilities of overdezde.

We get more evidence of the agrarian expansiorsaddntary settlement in the
delta from the late first millennium AD. On the sf an inscription from
Bangladesh, Ranabir Chakravarti suggests of “thegest known brahmanical
colonization program in north India planned andgiesd by a political authority,” as a
result of which an extensive settlement emergetiententh-century Sylhet area. Such
settlements resulted from givingahmadey(revenue-free grants) to Brahmans from
outside the region to bring the swampy and foreksted under the plough. In the same
humid zone of the delta, according to ChakravhgiRalas (especially Ram Pala 1072—
1127) resettled the war-ravaged agrarian econorMacéndri or Varendra (comprising
Rajshahi, Bogra and Dinajpur Districts of Bangldgesonstructed a huge lake and
imposed mild taxes to ensure continued agricultiifeas been suggested that northern
Bengal had a complex agriculture-based economy fraerthird century BC until the
early seventh centuy® In the subsequent drier centuries, agriculture settlement
appears to have gravitated east to a zone of mor&all and closer to the sea.

Unfortunately, the literature on the historical dymcs of the late first
millennium Ganga plain is rather incoherent and yna&sues such as agricultural
expansion and resource mobilization by the newdangs are only poorly understood.
Existing scholarship suggests that during thisqaea host of dynasties such as the
Palas and Senas in the humid areas of Bengal an@uhjar-Pratiharas of the dry zone

113 ChakrabartiThe Oxford companior805.

14 Nitish Senguptal.and of two rivers: A history of Bengal from the ha®harata to Mujib(New Delhi:
Penguin, 2011), 16-24.

15 suchandra Ghosh, “Business in early Bengal (pret&phase): A numismatic approach, Buasiness
history of India,ed. Chittabrata Palit and Pranjal Kumar Bhattagfear(Delhi: Kalpaz Publications,
2006), 77-86, for the archaeological finds of theskana coins that might have reached Bengal by way
of trade. The existence of Kharosthi-speaking mamthand agriculturists from the north-westerngart
of the Indian subcontinent has also been noted bystt Reference tKodihalika that is a person
having 10 million ploughmen, probably indicates #ygarian expansion in ancient Bengal.

116 Ranabir Chakravarti, “Natural resources and hursefilements: perceiving the environment in
India,” in The world in the year 1000sd. James Heitzman and Wolfgang Schenkluhn (Lanham:
University Press of America, 2004), 54-55, 61.
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emerged in the Ganga plain. Others such as thedelemnand Kalachuris in the drier
parts of Malwa and the Rashtrakutas in the serdizane of the Deccan were all vying
for a larger share of territory. Around the turntieé millennium, the fragmentation of
political power continued across South Asia as Highahis, Chandelas, Kalachuris,
and Paramaras contended for hegemony. The praideraf numerous dynasties from

the later centuries of the first millennium AD mbg understood in terms of agrarian
expansion, colonization of far-flung areas andceffit hydraulic management to make
up for the deficiencies in water supply that restdilfrom a drier climate. While the

resource base of these dynasties was adequate theaiu smaller kingdoms, in itself it

was not sufficient for any of them to control thetiee Ganga plain and South Asia.
Another problem lay in their lack of access to amterrupted supply of warhorses and
new techniques of warfare. As a result, none add¢lfeuding kingdoms could establish
and hold their political hegemony over a large pdrthe Indian subcontinent. They
were easily swept away by the cavalry of the Tulkghan warriors by the thirteenth

century.

As we discussed above, the transitional zone ofahega plain centred in the
geographical area of modern Bihar proved to beldlas of early state formation
where large empires of Mauryas and Guptas hadisloed. In the latter half of the first
millennium AD the transitional zone appears to haeased to be the centre of any
large scale political and economic activities. Whhe dry climatic conditions favoured
the delta as an advancing frontier for agrarianaespn and colonization, new modes
of warfare privileged the arid marches from wheodtigal power could be projected
toward the agrarian society of the humid zone. Agma expansion and land
reclamation in the arid zone received momentum fatrout the eleventh and twelfth
centuries, probably aided by more propitious raid a moist climate. Contemporary
inscriptions as well as Jain sources from RajastrahGujarat attest to the hydraulic
projects aimed at storing water and using thenagpiculture'’

Apart from agriculture, the typical economic adies of the dry zone included
breeding such animals as horses, cattle, sheepthandewly-introduced camels and
dromedaries, which further augmented resouttieas the economic lot of the people
in the drier zones improved somewhat, they ventangdwith their mobile resources
(war-animals, arms and cash) and were able to onderthe existing political order in
the humid areas of sedentary agriculture. The mewsnand conquests of Turks,
Afghans and Rajputs in the first half of the secamtlennium AD may be seen in the
light of their capacity to impose political domiitat over more prosperous agrarian
societies. Long-distance connections, new techmegpg@nimals and cash brought in by
mobile forces injected vigour into the agrarian remoy of the humid zone. For

17 Chakravarti, “Natural resources and human settiesie55-57.

18 |n the context of Central and West Asia, this pannicely driven home by Bulliet. A significant
economic activity followed animal herding from thgd zone to the north-western Indian subcontinent.
According to Bulliet, the one-humped camel camaddhern Indialong with the Ghaznavid campaigns
that would have required thousands of baggage asimalliet, Cotton, climate, and camel$13.
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example, the Afghan horse traders, banjara tratesgpand other mobile groups linked
the fairs and pilgrimage centres of widely dispdraeeas spanning the arid and semi-
arid zones of South Asfa® Many urban centres developed and towns grew upen
wake of the establishment of the Delhi SultanatBe TGanga plain once again
experienced agricultural and economic growth anthdyism after the so-called second
urbanization during the second half of the firstiennium BC. Areas at the interstices
between the drier and humid zones such as Jauasgram, Maner and Hajipur
became new centres of state formation and econaaticities in the first half of the
second millennium AD.

Conclusion
In the entire Ganga plain, the productive capaeanity fertility of the well-watered semi-
arid zone is beyond doubt. Without external stirauluthe form of cattle, technology
and liquid money, productive capacity in itself dogot sufficiently explain state-
formation and urban developments. This discussioth® large-scale economic and
political transformations in the Ganga plain betwdbe second half of the first
millennium BC and the first half of the second emlhium AD has revealed numerous
changes in the economy and polity heralded by tketimg of people and resources
from the arid and humid zones. Early state fornmaiio the transitional zone of the
Ganga plain largely depended on the exploitation re$ources in both the
environmental zones. In the early second millennAy Turks and Afghans from the
Arid Zone represented the so-called horse-warmgeolution and they succeeded in
establishing their political dominion over the puctive and agriculturally rich humid
parts of the Ganga plain. Although the process disiptive politically, the access to
new resources such as horses and cattle, linkegpdistance markets, new skills and
irrigation technologies had far-reaching econonoicsequences for the humid areas.
Another point to stress is the problems inheremt@rpreting the history of this
region in terms of the modern geographical divisanthe Ganga plain. A simple
twofold division based on rainfall variability aratidity proves to be a more useful
model for historical explanation rather than theeéfiold conventional geographic
division. To test this model, | have described kigtorical developments and state
formation in the transitional zone of the Gangairplim Bihar. We noted that the
regions further south of the river were compardyi\dry, hilly and agriculturally less
productive while the fertile lands along the southieanks of the Ganga and the plain
to the north of the river were rich in agriculturasources. Therefore in this strategic
zone of Bihar, the state-formation processes uptbid the early historical, medieval
and early modern periods successively. It was filtmtransitional environmental zone
that the Mauryas and Guptas had held sway oveeritie Ganga plain in the ancient
period. The area remained strategically significdnting the so-called medieval
period. In the fifteenth century, the Sharqis afraur and in the sixteenth century Sher

1% Gommans, “Silent frontier,” 9-10.
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Shah of Sasaram displayed great potential foripalitonsolidation of the plain from
the relatively dry zone. As | hope to demonstratethis study, the transitional
environmental zone remained crucial to the prooésstate-formation when agrarian
expansion, resource generation and commercializatiohe economy peaked between
the sixteenth and eighteenth centuries, and when Mughals were mostly the
dominant political power.

Proceeding to the “Age of Commerce”, in the follagrichapter | shall discuss
the natural infrastructure that facilitated thensortation of goods and movement of
people along the riverine and overland arteriesthef Ganga plain. The critical
significance of these transportation networks taghie fact that they not only linked the
different ecological zones to the north and sodtthe Ganga but they also connected
the humid Ganga delta and maritime spheres todbevath the drier parts to the west
of the Ganga plain. Thus it becomes clear thaGhega plain lies at the environmental
crossroads that proved to be crucial for the groethagriculture, trade and the
economy generally and thus led to the generatiaheftunning wealth on which the
Indian empires depended and endured. Cumulativblyse factors propelled the
processes of state formation in the plain. But whetthese arteries of communication
look like and, why were they so critical for thetst and society? We explore these
guestions in Chapter 3.

Chapter 2Gangascape 84



