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About the Book

Despitethe pivotal role played by tanksin the eastern region of Indiaover centuries,
it isan under-researched area barring studies of ahar pyne systemsof Bihar. The problem
arises mainly because of lack of appreciation of therole of tanksin east India on the part
of researchers, particularly theforeign scholars, who pioneered research ontank irrigation
in the late 1970s in India and held the view that tanks were concentrated in south and
central Indiaand ignored the tanksin the eastern region. This dominance of south Indian
studies in tanks found an echo in the pattern of funding for further research and
rehabilitation of the tank based systems in that region. Part of the neglect of the tanksin
the eastern region is on account of absence of any documentation of the status of tanks
in that region. The authors feel that while lot of publications and publicity have been
going on for decades for in depth studies and investments in the tanks of south India,
lack of studies and therefore lack of publicity of tanks in eastern India has resulted in
them going unnoticed by donor agencies.

The present study therefore, attempts to explore this neglected terrain in terms of
status of tanksin the eastern region of India. Further, fishery aspect has al so been studied
as it happens to be an inseparable part of tanks. Although fishery is an integral part of
tank activities, it escapes the attention of researchers dealing with irrigation and gets
neglected in research. Therefore, irrigation and fishery aspects of tanks have been studied
not only through historical records but a survey of the two aspects has also been carried
out in the states of Bihar, Jharkhand, West Bengal and Orissa.




A WO DD WD P

10.

11

12.

Foreword
Preface

List of Tables
Abbreviation
Glossary

Chapter-I
Introduction

Chapter-11

CONTENTS

The Scenario of Tanks in Eastern India

Chapter-111
Bihar

Chapter-1V
Jharkhand

Chapter-V
West Bengal

Chapter-VI
Orissa

Chapter-VII

Fishery - Non Irrigation uses of Tanks

Chapter-VIlI

Inter State Variations and Summing Up

Annexures

VI
VI

X1l
X1

20

30

47

68

87

103

121

145-215




FOREWORD

Water isindispensable to agricultura production and livelihoods of many people.
Indiaisforemost among the countries in the world practicing various irrigation methods
mostly through canals, tanks and wells. In the post independence period, the country
has invested huge amount of capital in the major and the medium irrigation projects.
However, the gap between the potential created and utilized has been increasing over
the years. Given the high cost of developing the major irrigation projects, it is proved
that minor irrigation sources like tanks and wells can play a key role in stabilizing the
irrigated area in the country.

Among the minor irrigation sources, wells and tube wells constitute the major
share (58.7 per cent) followed by canals (25.7 per cent). Growth of well irrigation has
been at the expense of irrigation from tanks and other sources. Looking at the tanks,
during the period from 1950-2005, the area under tanks had been decreased from 3.6
million hectares to 2 million hectares. Tanks are mostly concentrated in areas where
other sources of irrigation are less or completely absent. Marginal and small farmers are
worst affected due to the continuous decline of tank irrigation for whom an aternative
source of irrigation is either costly or not available.

Efforts are underway to identify and implement programs that help stabilize the
tank irrigation potential in the country. Severa studies have highlighted the importance
of tank rehabilitation programs. Most of the studies have focused on tanks in south
India where in the intensity of tanks is primarily a function of rainfall pattern, terrain
(slope) and soil types.

This book is the outcome of an interesting and very important study on tanks in
eastern India done by Dr. Niranjan Pant and Dr. Ravindra Verma under ITP during
2004-06. | am sure the findings of the study will re-emphasis the importance of tank
irrigation in eastern India and will attract the government and other agencies to focus
their future irrigation investment on tanks in this region.

I TP has much benefited from this study and theresulting publication. | congratulate
the authors for this very important contribution.

K. Palanisami
Director, ITP
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PREFACE

I (Niranjan) had the privilege of participating in amost all of IWMI-Tata annual
partners meetings and its planning workshopstill April 2008. During all such meets one
common topic of discussion used to be tank irrigation in India. However the proposed/
conducted studies used to be generally confined to south Indian tanks. On some occasions
some speakers would argue for taking research on tank irrigation in the eastern region
of India. Having done a study of tank irrigation in ahar-pyne systems of Bihar in 1997-
98, | knew how important these systems were both in the historical and temporal context
and used to get provoked on such occasions. The culminating flash point came in the
workshop meeting in March 2004 at IRMA, where it was proposed to study south Indian
tanks involving a sum of Rs. 2.2 million funds from IWMI-Tata programme. | stoutly
objected this proposal and later proposed a study of tanks in the eastern region of the
country and after initial problems, was ultimately awarded a research grant of 3.89 lakh
rupees. Since the coverage of the study was quite vast and the completion of the study
had time constraints, | decided to share the task with Ravindra and the two of us carried
out this study. Our working together was facilitated by the fact that we had worked
together as a perfect research team in the early 1980s. After the study was completed
sometimein January 2007, Tushar Shah wroteto me, “ The historical pictureyou provide
of irrigation in general and tank irrigation in particular is priceless. | enjoyed reading
those sections on Bihar, Jharkhand as well as West Bengal.” This encouraged us to go
for the publication of the study in to abook and it was thats how this book originated.

The book explores the history and status of tanks in the four east Indian states.
The book contents have been built around eight chapters. The contents in these chapters
are often explained with the help of tables and whenever necessary material is provided
in the annexure. Chapter one introduces tanks in general and those in eastern Indiain
particular and highlights the paucity of available tank data. An important component of
the chapter isthe highlight of the utter neglect of tanksin the east Indian states and high
preoccupation with south Indian tanks both in research and renovation/modernization.
The chapter also covers research methodol ogy and the process of selection of tanks for
the study. The scenario in the East Indian states vis-a-vis south Indian statesis examined
in the second chapter with the help of available secondary data. The chapter also deals
with the procedure adopted for the survey of four East Indian states and the reasons for
exclusion of Uttar Pradesh. Chapter three to six cover the states of Bihar, Jharkhand,
West Bengal and Orissa. A common feature of these chaptersisthat the historical accounts
of tank irrigation, including those of the selected districts from each state is followed by
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the survey findings in respect of each state. A number of case studies were conducted in
Bihar and Jharkhand and the findings of such studies have also been included in the
respective chapters. Thedetails of case studieshowever areincluded asannexure. Chapter
seven covers the fishery aspect of tanks, including its historical perspective. Chapter
eight sums up salient points emerging from the study and hopes for the revival of
indigenous tanks by their integration with the on going and new surface schemes.

Tables are arranged in two ways. One set of tables have been provided that go
side by side of the description in each chapter. All such tables are based on secondary
sources. Another set of tables have been generated from authors' survey. Such tables are
common to four states of Bihar, Jharkhand, West Bengal and Orissa. These tables have
uniform titles for all four states and have been arranged in the same order for all states.
The only distinguishing feature of the state tablesis the use of thefirst letter of the name
of the state to which the tables refer. All survey tables of Bihar for instance would have
numbering from B-1 to B-18. Similarly the consolidated tables of al four states have
been numbered from E-1 to E-18, denoting eastern India. Although tables have been
numbered 1-18, table 9 is split in three tables as g, b, and c. This means there are 20
tables for each state and a total of 100 tables based on the survey.

At times words with different spellings have been interchangeably used such as
bundh, bundha, bandh, bund, and band. Similarly, santal, santhal, pyne, pain, ryot,
royot, raiyat etc. In al such cases usage of the word is either location specific or author
specific. While the location may refer to a district, region or state, authors generally
refer to modern writers or old British gazetteer writers. It would be found that while
British gazetteer writers have been using the word santal, the modern writers use the
word santhal.

Many individuals and institutions have assisted us in preparing the book. The
names of the institutions have been mentioned while discussing data collection in the
methodology section. First and foremost this study was made possible by a research
grant under IWMI-Tata Programme and we are grateful to the then head of the
programme, Tushar Shah for providing fundsfor the study. We are gratified to our friends
P.P.Ghosh and Indradeo Sharma who helped us intellectually and logistically in Bihar.
We are also grateful to Deep Joshi for being instrumental for every possible assistance
in PRADAN's offices in West Bengal and Jharkhand. In Bhubaneswar, Bismaya
Mahapatra of Harsha Trust was a pillar of strength for us in providing guidance and
logistic support for Orissa and we sincerely thank him for the same. Two others helped
usin Orissa and for that we wish to thank, R.K.Panda of MASS, Sambalpur and Tapan
Padhi of RCDS, Bhubaneshwar.
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A number of research assistants helped us in the completion of research leading
to the book but the one deserving special mention is Sidheswar Singh, who was very
helpful intirelessly collecting both secondary and the primary data for Bihar, Jharkhand
and West Bengal and for this he deserves our sincere thanks. Above all anumber of un-
named individuals who guided us to the tank sites and provided intimate information
about tanks deserve our whole hearted thanks.

The publication of the book has been most torturous and agonizingly slow process
and has been going on for over three years. The initial encouragement and support was
provided by Dinesh Kumar, the then head of IWMI-Tata programme and we express
our big thanksto him for the same. The publication of the book however would not have
been possible without the timely interventions of Madar Samad, head of the IWMI
officein India and he deserves our thanks for the same. Finally, we wish to express our
thanks IWMI- Tata team, particularly to Padmaja Karanam and Vidya Ramesh for the
editing of the manuscript.

Niranjan Pant
and
Ravindra Kumar Verma
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Glossary (Some | mportant Terms)

Ahar: It isareservoir consisting of amajor embankment across the line of the drainage
with two side embankments running backwards up to the line of the drainage gradually
losing their heights because of the gradient of the surface. An ahar is an U-shaped or
rectangular tank, which is supplied with water by a pyne, or by an artificial catchments
basin placed acrosstheline of drainage. Embankmentsare built on three sidesof rectangle,
the highest bank being at the end where the water would ordinarily emerge, while one
side is left open to allow the water to enter. This structure is prevalent in Bihar and
Jharkhand.

Bhuinhari: The original clearers of the forests are recorded as Bhuinhars. Land given
to them isknown as Bhuinhari lands. These lands are privileged for which they pay only
fixed quit rent.

Bandh: In Orissait is afour sided tank excavated below the kata from which it derives
its water by percolation. They are ailmost invariably used for drinking purposes.

Chanr/Sair: It isatraditional tool used when the level of the water in astream or tank is
very little below the level of the land to be irrigated. Two men standing one on each side
of the pool of water, dip the chanr into pool, swing it up to the bank, and tip the water
into the channel by sharply raising the ropes.

Chhath Puja: Surya (Sun God) considered the god of energy and of the life-force is
worshiped during the chhath fesival to promote well-being, prosperity and progress.
The sacred worship of Surya isobserved mainly in Bihar and eastern Uttar Pradesh. Itis
held according to Hindu calendar, on the sixth day shukla paksha of the month of Kartik
(around November). It is performed in order to thank Surya for sustaining life on earth
and to request the granting of certain wishes.

Chik Baraik: A tribe found mainly in Ranchi, Gumla and L ohardagga. They are artisan
tribes as their main occupation has been making cotton threads and clothes.

Dabaris: It is a special case of the large number of traditional water harvesting and
storage tanks that can be seen even today in the Budelkhand areas of Uttar Pradesh and
Madhya Pradesh. Natural depressions in these landscapes were used for making these
tanks.

Don: It iswetland in which paddy is grown. It is usually terraced and boundary made to
store rainwater for paddy crops.

Dung: The most commonly used traditional lifting device in West Bengal, which is a
longitudinal vessel about 10-15 feet long, mounted on a pivot. A person who stands on
any one side (either in the pond or outside) operates it manually and pushes it up and
down to lift water.

Gilandaz: It refers to the amount spent by the estate for improvement of irrigation
works. It was later realised from the farmers under the Gilandaz.
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Genrabandi: It refers the series of embankments, which prevented the water from
escaping from the fields. The gherwa or outer embankment used to be about four feet
high, within which were a series of smaller embankments (genera) and last of all were
the ordinary ails round individua fields.

Gotia: In olden days, the village land used to be collectively managed by the village
community among the tribes of Ranchi district and the village officials used to distribute
annually village lands to the different families within the village. In token of this annual
arrangement each family used to receive aclod i.e. goti of earth from the gotia (village
headman).

Gountias: They played avery important role in the construction and maintenance of the
tanksin Orissa. Gountia or the village headman who held a hereditary position continued
till the beginning of the Maratha rule.

Hathia nakshatra: It refers to the period between Septemeber 26 and October 7. It is
based on Hindu calendar, which is divided into 24 nakshatra, representing a certain
portion of moon's path in the zodiac.

Jalkar: In Bihar, it includes tank, pokhar, ahar, river watercourse, channels, chaur, dhay,
reservoir lake, ox-bow lake etc., in which makhana, singhara and fish isreared. In general
terms it refers to right of private ownership of the bodies of water or jalkar (from the
Sanskrit jal meaning ‘water’ and kara meaning ‘tax’) attached to the estates of zamindars.
Such jalkar rights covered non-navigable rivers, bedls, ponds, haors and tanks.

Karin: It isawater scoop shaped like “dug-out” canoe cut in half. It is usually made of
single piece of wood, but iron karins is not uncommon. The water is raised by a lever
overhead with aweight at the end of it. The karin isused for raising water from ahars or
from alower channel to a higher, where water is plentiful, and has not to be shifted to a
considerable height.

Kata: Prevalent in Orissa, itisan ordinary irrigation tank that is constructed by throwing
a strong earthen embankment, slightly curved at either end across a drainage line, so as
to hold up an irregularly shaped sheet or water. The undulations of the country usually
determine its shape as that of along isosceles triangle of which the dam is the base.

Khudi murrammat: Thissystem of use of community labour for maintenance of irrigation
work was also very much in voguein the erstwhile Madras state, whereit waslegitimised
through legidative action and is called khudi murrammat (self repair).

Khunt-katti: Among thetribes, the original clearers of the forests used to get recognition
of usufruct right over the areas they cleared and also the right to admit new membersin
the same category. This system is still found in the areas of Ranchi district among the
Mundas (Singh Muda in Purulia, West Bengal).

Laterite Sail: Thissoil ismainly found in the highlands of western part of Ranchi plateau
and pat region. This soil is dark red or brown in colour because of iron content.

Latha: Thisisalong beam working on an upright forked post, which servesasafulcrum.
The beam isweighted at one end with alog or stone, and a cone-shaped bucket (Kunru)
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is attached by arope to the other end. The cultivator pulls down the rope till the bucket
isimmersed, the weight attached to the lever then liftsit, and the bucket is emptied in to
the water channel.

Mahli: They are mainly found in the districts of Ranchi, Lohardagga, and Gumla etc.
Their economy is based on basket weaving, collection of forest refuse, agriculture,
carrying palanquin etc. Each mahli family owns some land for cultivation but generally
they have tanr land.

Munda: In Orissa it is an embankment of smaller size across a drainage channel. In
Bihar there is tribe by the same name.

Oraon: The second most populous tribe in Jharkhand. They originally hailed from west
coast of India. Their economy presents a mixture of agriculture, labour, collection of
marginal forest products and services. Each family owns some agricultural land. Now a
days some well to do oraon families have their own wells and diesel machines. The
agriculture provides engagement to the oraon for six to eight months in a year and for
the remaining period they collect forest refuse. They utilize the services of tribes like
lohara, mahli, chik barik, and karmali in agriculture.

Pahan: Isthe priest of oraon, mundaand such other tribes. In some areas he isknown as
Baiga.

Paraha (Padaha): Comprises a number of villages, which ranges from about five to
thirty. Each paraha has a particular territory.

Parha Raja: The head of each paraha is known as paraha raja.

Pats. The Pat is the highest portion, lying west of Ranchi plateau and south of Garhwa
and Palamau district and having elevation ranging between 1000m and 1200m. These
isolated pats are outliers of the Deccan lavas and have maintained flat tops.

Pyne: Isthe local name for the diversion channels. These channels may be of various
sizes. The small ones are those found originating in ahars and carrying the water of the
aharsto cultivable plots. The large ones have their originsin rivers from which water is
diverted through these artificial channels by erecting embankment in the riverbeds.

Sagar: The tank structures, which are the largest ones called sagar were most visible
feature of all feudatory states including Kalahandi in Orissa.

Simli: The ssimplest lifting device, a relatively inexpensive one, which is a triangular
metal tray tied with ropes on both the sides. The ropes are held by two persons, one on
either side, and pulled and released successively to throw water. A simli throws small
amounts of water each time.

Tanr: It is cultivated dry upland and is also known as gora or bari in the district of
Singhbhum.

Zamindar: The indigenous estate holder and the local ruler was known as zamindar
(from the Arabic zamin or ‘earth/land’ and the Hindi dar meaning ‘ one who holds’).
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CHAPTER-I

INTRODUCTION

Tanksarebasically small reservoirsbuilt of earthen wallsacrosstherivers, streams
and drainage channels to impound and store water to irrigate fields through channels.
Unlike the diversion channels, tanks retain the water for future use. Where not supplied
by perennial rivers, which is mostly the case, their storage depends on precipitation in
the catchment. Tanks are often linked with one another, and such tanks are known as
cascade tanks. The outflows from one might flow into another one further down the
slopes. Historically tanks have been important in the states of Tamil Nadu, Andhra
Pradesh, Karnataka and Kerala in the south India; Uttar Pradesh, Bihar (includes
Jharkhand), West Bengal and Orissa in the eastern India; Madhya Pradesh, Rajasthan,
Maharashtra and Gujarat in central and western India

The word tank is often used in common parlance to describe small irrigation
reservoirs and a large number of small man-made lakes are also designated as tanks.
Thereis no standard definition for tank. In the eastern states of Orissa and West Bengal,
pond and tank are interchangeable expressions, while in Andhra Pradesh, Karnataka
and Tamil Nadu, tanks refer to a section of irrigation reservoirs, including small and
medium sized water bodies. In fact, some of the tanks in Tamil Nadu and Karnataka are
quite large.

Construction of small and big tanks have been taken up in India from time
immemoria for domestic purposes, fisheries and irrigation. The irrigation tanks with
elevated embankments have some similarity with tanks built for domestic purpose and
fisheries. Also, it is not uncommon to find tanks that combine irrigation with fisheries.
Since the tanks can store catchments runoff during rains for future use, the necessity
and utility of tanks is great in areas ravaged by frequent occurrence of droughts more
particularly in areas where rainfall is scanty and ground water is not easily available.
But it isimportant for uses like “fisheries’ in areas with shallow groundwater table and
heavy rains. Tanks also play an important role in preserving the environment and the
ecology of the region. Tanks are vast in number and varied in size and are spread all

1 Fish Seed Committee of the Government of India (1966) termed all water bodies of more than 200 hain
area as reservoirs




over the country. In different areas, they carry different nomenclature like tank/pond
malguzari, ery, kanmai, talab, tanka, kunta, baories, pokhur/pukar, sagar, kata, munda,
bandha, khadim, haveli system, ahar etc.

Some evidence of advanced water harvesting systems can be traced back to the
pre-historic times in Puranas, Mahabharat, Ramayan and various Vedic, Buddhist and
Jain texts. However, the most vivid and detailed description of such systems are found
in the Arthasastra — a politico administrative treatise of Chanakya (also known as
Kautilya) who was a mentor to and minister of Chandragupta Maurya (321-297 BC),
the first emperor of India (Agarwal and Narain 1997, 11).

In Arthasastra, Kautilya clearly observed that kings dug tanks at |ocations where
water for irrigation was plentiful. Semi-circular bunds were raised adjacent to small
hillocks and water reservoirs. He further observed, “The king should arrange for
permanent sources of irrigation for agriculture such as tanks and bandhas/dams. In case
other people are themselves eager for construction of such permanent sources, the king
should provide them with necessary land, watering and wood. In such collective
construction if some person is not able to participate himself, he should contribute the
money as compensation for his labour or provide alabour to represent him. It is further
clarified that ownership of these sources would remain with the king” (Yogi 1973, 93-
94). Kautilya not only provided detailed description of the mechanism for construction
of irrigation sources, but also mentions about their ownership and administration. He
asserts, “According to Shastras the king is the owner of al lands and water resources,
therefore, heis eligible to collect water tax apart from land tax” (Yogi 1973, 215).

He also provided the details of the manner in which water tax should be levied.
According to him, “those irrigating from the wells constructed by them are required to
pay one fifth of the crop. Those irrigating their lands through pitchers/earthen pots,
carried over their shoulders, are required to pay onefourth of the crop and thoseirrigating
their lands from canals etc. should pay one third of the crop share to the king. Those
irrigating their lands from the waters of rivers, lakes, tanks, ponds or wells, should pay
one fourth share of the crop” (Yogi 1973, 215-216).

Kautilya mentions two types of embankments — the sahodaka where there is a
natural flow of water, and aharyodka, which isasort of storage tank with water brought
in through channels specialy dug for this purpose. Some important points emerging
from the treaties of Kautalya, which have a relevance in the understanding of tank
irrigation status today, are: (i) the land on which atank was built was the property of the
state; (ii) settlers pooled their resources to build atank for common use; (iii) punishment
was prescribed for a person who failed to co-operate in the building of an irrigation
work; (iv) fines were imposed for damage to embankments or flooding of the lower
tank by a tank constructed at a higher level. In addition, detailed instructions about
exemptions from taxes, fines for failure to repair or maintain the tanks were given by
Kautilya (Agarwal and Narain 1997, 14).




The technology of tank irrigation was known for several centuries. References to
tanks occur from the time of the Sangam literature, i.e., 1% to 4" centuriesAD (Meinzen-
Dick 1984). Many of the existing/functioning tanks of today are several centuries old,
as borne out by a large number of inscriptions dating from the 8" century. Historical
evidence suggeststhat tank construction was sponsored by kings, chiefs, dominant farmer
castes and even merchants and priests for purposes of revenue enhancement, tax
concession and religious merit (Subbhalakshmi 1988).

Tank as a source of irrigation was most predominant in the southern and eastern
parts of India. In the south, right from Chola era (985-1205 AD) to the Vijayanagar
kingdom (1336-1546 AD), cascade tanks were constructed in Andhra Pradesh and
Karnataka. Anantarajsagar or Pourmamillatank in Cuddapah district in Andhra Pradesh
is a magnificent monument of Vijayanagar kingdom?. Similarly, Pal kings, who ruled
over the present day Bengal from 760 to 1100 AD, constructed many large tanksin their
kingdom (Bagchi 1995, xviii-xix). Further east, in the present day Orissa, gonds, the
principa tribe of dravidian origin had established their rule by 9" century AD so much
so that the whol e section of eastern and central provinces assumed the name* Gondwana” .
It was the citadel of the most magnificent tanks. If there was one thing that chracterised
gond kings most, it was the construction of various types of tanks such as katas, mundas,
bandhas and sagars during their reign.

The predominance of tanks in Deccan plateau and eastern India, including
Chhota Nagpur plateau is on account of the unique topography of the regions. In case
of Deccan plateau, the tracts with undulating topography and rocky substrata
are eminently suitable for tank irrigation. There are a number of reasons for the
overwhelming presence of tanks in Deccan plateau. The rivers of Deccan are solely
dependent on monsoon rains. There are many streams that become torrential during
rainy season but dry up in the remaining part of the year. Besides, poor infiltration
capacity of soils and substrata becomes ideal for storage of water for the lean season.
Over and above, the undulating terrain and rocky substrata makes cost of construction
of wells prohibitive. Tanks could also be formed across the slope of a catchments area
for storage of rainwater. Consequently, two types of tanks, namely cascade tanks and
reservoir tanks are found in this region. Cascade tanks are constructed in a series by
bunding the running stretch of the same valley at severa points. The surplus water,
which spills over the waste-weir of one-tank, feeds the tank lower down and so on. The
reservoir tanks are bigger tanks constructed acrossasingle point in avalley. The cascade
tanks are mostly concentrated in the Telangana region of Andhra Pradesh and many
parts of erstwhile Madras district (Bhattacharjee 1961, 4-5).

Theneedfor irrigation arisesfrom the fact that the temporal and spatial distribution
of rainfall and natural moisture regime is not in accordance with the water requirements

2 This tank was constructed with a 1,372 m long earthen embankment on the Maldevi river with a
water-spread area of 41.4 sq. kilometers




of the crops cultivated. Though the whole of eastern India, except some parts, lie in a
humid zone with an annual rainfall of about 1200 mm, which is sufficient for kharif
crops like paddy and maize, the occurrence and distribution of rainsishighly erratic and
distinctly seasonal in character. The monsoon often starts late and recedes early. Then,
there are significant time gaps between wet spells. Such patterns of monsoon have severe
consequences for crop cultivation in eastern India, where paddy is the most important
crop covering about 70 per cent of the net cropped area. This crop is highly sensitive to
droughts. The entire crop may fail for want of one or two critical watering. The most
pertinent case in point is the severe drought of 1966-67 in which the production of food
grains in the eastern region went down by over 50 per cent. Herein lies the significance
of irrigation. It bridges the gap between rains, protects the crops from failure for want of
moisture and stabilises agricultural production and activity. Again, most of the annual
rainfall (over 85 per cent) in the region takes place during the four months from June to
September, with very little precipitation during the remaining months of the year. In the
absence of irrigation, cultivation islargely confined to these monsoon months. Irrigation
facility extends the period of cultivation beyond the monsoon months. As a matter of
fact, consequent to the drought of 1966-67, paddy production of many districts of eastern
India decreased considerably. In Gaya district of Bihar, it decreased by 84.2 per cent
(Prasad and Sharma 1991, 232).

Tank Irrigation in Eastern India

In the eastern region, over centuries, tanks and ponds constituted an important
source of supplemental irrigation for crops during periods of water stress. Thus, tanks
and ponds have been checkmating the hydrological characteristics of the monsoon by
holding and conserving monsoon rains for utilization at critical stage of crop growth.
Tank irrigation has a rich heritage on account of long historical antecedents in eastern
India, comprising eastern Uttar Pradesh, south Bihar plains, Jnarkhand, West Bengal
and Orissa.

In case of south Bihar plains and Chhota Nagpur plateau, the indigenous system
of the ahar-pyne has been evolved to overcome the obstacles, which the physiography
of the area poses to crop cultivation.

Ahar-pyne is historically the most important source of irrigation in south Bihar
plains and Chhota Nagpur plateau. Three factors contribute to the wide spread presence
of this system of irrigation in theregion. These are (i) scanty rainfall, (ii) asteep slopein
farm land, which causes extensive runoff and (iii) soil, which is either heavy clay or
loose sand, in both cases equally non-retentive of moisture. The ingenuity of the
inhabitants has helped devise a system by which the natural drainage is blocked and the
water isimpounded (Pant 1998, 3133). Even today ahar-pyne providesashining example
of participatory irrigation management.

The eastern highlands (plateau) extends over Bihar, West Bengal, Madhya Pradesh
and Orissa. The uplands of ChhotaNagpur plateau cover the districts of Palamau, Ranchi,
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Dhanbad, Hazaribagh, Giridih, Santhal Pargana and Singhbhum. The same extend into
the Purulia, Bankura and Midnapore districts of West Bengal. The northern Orissa
highlands comprise Dhenkanal, Kendujhar, Mayurbhanj, Sambhalpur and Sundergarh.
Littleis known about the water harvesting system of thisregion. However, thereislot of
evidence of rich tank irrigation system in Chhota Nagpur plateau. Although no major
irrigation project could be undertaken in the region dueto its hilly terrain, the system of
damming valleys by a series of bunds 8 to 10 feet high, exist everywhere. It forms small
tanks or ahars. These were not generally provided with masonry sluices, and the water
seeping through them could be used to irrigate rice fields down-stream. Once the water
was drawn, wheat or gram was sown in the tank bed. This practice ensured a good rabi
crop.

Similarly, the somewhat steeper gradients of West Bengal offer greater scope for
flow irrigation from small-scale reservoirg/tanks (Boyce 1987, 12). Pukurs, talaos, bils,
jhils and sayars are most widely found water structures dotting the rural Bengal. These
are mostly used for irrigation purposes (Bagchi 1995, 122). Officia statistics report that
prior to partition, the area irrigated by tanks grew substantially in Birbhum, Bankura
and Midnapore districts, from 260,000 acres in 1910 to 700,000 acres in 1947. At the
same time, tank irrigation shrunk in Burdwan, Malda and Murshidabad districts, from
470,000 to 225,000 acres. The reasons for these opposite phenomena however, need to
be examined (Boyce 1987, 165-166).

The upland continuesin Orissa, that at onetimewas called Gondawana, comprising
partsof present day Madhya Pradesh, M aharashtra, AndhraPradesh and Orissa. In Orissa
it consisted of feudatory state of Kalahandi and the areas of pre-colonia states of Patnha
and Sambhal pur.

In Orissa, tanks of different kinds irrigated large areas. Some are upland tanks,
which irrigate the nearby fields by gravity and are locally named as kata. Some are dug
out tanks (like pukhurs in West Bengal) and are locally called bandha. These again
require different types of lifts, while mundas are single impounded streams, and do not
require any lift (Bagchi 1995, 122).

Database on Tanks

Construction of tanks that form part of the minor irrigation works dates back to
ancient times as enunciated in the preceding part of this chapter. However integration of
such works with large irrigation works was a matter of deliberate policy on the part of
British colonial rulers. In 1854, they devised adefiniteirrigation policy laying acriterion
for investmentson irrigation works, which aso provided the policy framework for fixation
of water rates. The Public Works Department was set up and separate funds for two
categories of irrigation works —major and minor, was instituted. However, some think
that theinitiation of theterm minor irrigation did alot of disserviceto the water resource
devel opment programmesin this country. Though the British introduced the word 'minor
irrigation' purely for financial management and accounting convenience, the
classification marked the beginning of shift of emphasis from minor to major (Barah
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1996, 6). Later in 1903, Irrigation Commission recognized the importance of small
irrigation works and assessed that such works were responsible for more than half the
irrigation areain the country. The drive for minor irrigation works actually started under
the “grow more food” campaign launched in 1943 when financial assistance began to
be extended by the government for these works (Anon 1991, 1-2)

Minor irrigation schemes fall in two categories, i.e., minor surface irrigation and
ground water. Surface minor scheme comprise of storage schemes, diversion schemes
and surface water lift schemes. The storage system includes tanks and reservoirs, which
impound water of streams and rivers. Tanks occupy a very important place under minor
irrigation schemes. Small irrigation tanks are generally called bundhies owned by
individualsor groups of farmers. These have commands upto 20 ha. The state government
constructs only large tanks with command area ranging from 20 to 2000 ha. In fact of
late, tanks bel ow 100 haare being transferred by the state governmentsto the Panchayats.

The essential components of tanks are (i) bund or dam which is generally earthen
but at times it is partialy or fully masonry, (ii) anicuts and feeder channels to divert
water from adjoining catchments, (iii) a waste weir to dispose off surplus flood water,
(iv) sluiceto let tank water flow out of the reservoir, and v) conveyance and distribution
systems. The size of the storage is determined by the dependable run-off from the
catchments, therainfall pattern and the cropping system, that would decide on theinflows
and outflows possible. The best and the direct method to estimate the dependable run-
off would be to gauge the annual stream flow at the tank site for a number of years. As
thisis not afeasible proposition for small streams that often provide inflows into tanks,
the run-off is computed on the basis of empirical formulae, estimated for the basin
within which the tank catchment fall and found valid for the region from past experience.

Tanksfail mainly dueto two reasons- silting of bed and breaches dueto inadequate
or bad maintenance of the bund/embankment. The restoration work generally consists
of strengthening of the bund by raising its height, improvement of the spillway capacity,
and occasional desilting of bed (Anon 1991, 3).

Since tanks come under various agencies, departments and tiers of government
bodies within a state, thereisno proper coordination to compile the data on the status of
tanks. The non-availability of reliable data was felt in various forums including the
Planning Commission meetings, academic seminars and workshops. Ministry of
Agriculture sanctioned acentrally sponsored scheme named as Improvement of Irrigation
Statistics during VI Plan (1980-85), which was fully funded by the central government.
Since no fruitful result could be achieved, the scheme was abandoned in year 1986-87
and in the same years two separate centrally funded schemes were initiated.

Under one of the schemes, a complete census of MI works was conducted in the
country to provide database of MI schemes with 1986-87 as the reference year. The
second scheme provided for the rationalization of M| statistics in each state/ UT. Under
this each state/UT identified the nodal department for compilation of M1 statistics. Each
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such department was required to establish a statistical cell for which funds were to be
provided by GOI. The statistical cell was required to compile a quarterly progress report
in a prescribed format. The statistical units were also to take up special studies for
assessment of the schemes going out of use. Among the four south Indian states, in
Tamil Nadu and Andhra Pradesh, the nodal departments were State Statistical Bureaus,
while in Karnataka and Kerala, Ml departments were the noda agencies. Among the
east Indian states, in Uttar Pradesh, Bihar and West Bengal, M| departments were the
nodal agencies; in case of Orissa, Planning and Coordination department had the
responsibility of coordination.

Ministry of Water Resources at the centre collects data on minor irrigation
development in each state in the form of quarterly progress reports. The statistical cell
created in the nodal department of each state /UT are instrumental in collecting the
required information from al| departments/agencies contributing towards the devel opment
of MI within the state/UT. Thefact of the matter isthat some states/UTs have not created
the statistical cells. Hence, country level data is highly fuzzy. Further, even in states
where such cellsexist, the present status and update worked out is based on the estimates
using data obtained from 1986-87 M| Census. In fact, 1987 Census remained, for along
time, the only country-level database that gave a detailed account of the number of
tanksin the country. Even here the state of Rajasthan did not conduct the Census. Bihar,
which conducted the Census, did not submit the report until March 1991. This exercise
was repeated once again in the third MI Census with the base at 2001 and the report
published in October 2005.

Rationale of the Study

In the early 1980s, Pant (1982) argued that during the Plan period untill 1980-81,
76 per cent of thetotal financial outlaysinirrigation had been spent in major and medium
irrigation works and only 24 per cent was spent on “minor irrigation” works. As against
this, “major and medium” projects® developed 49 per cent of the irrigation potential,
while minor irrigation works developed 51 per cent. According to the author, during the
Plan periodstill 1980-81, it was only during the fifth Plan period (1974-78) when major
and medium irrigation projects created more irrigation potential (52 per cent) than the
minor. Based on thisanalysis, Pant had argued in favour of minor works as against large
projects and concluded, “small is beautiful” (Pant 1982). This view of Pant, had created
agreat deal of debate. While one group favoured the argument the other group opposed
the protagonists of theidea, which held that the very idea of large irrigation projects was
altogether ill conceived and unwarranted. Those who did not agree with the idea
enumerated a number of shortcomings associated with minor irrigation (Dhawan 1996).
While some others did not subscribe to the idea of 'small is beautiful’, but chose to

3 All projects having a CCA of more than 10,000 ha are major projects. Those having CCA between 2000-
10000 ha are medium projects. All projects having CCA up to 2000 ha come under M| projects. Projects
less than 100 ha are local sector projects, maintained by Panchayati Raj bodies.
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criticize the large irrigation projects®. While a number of problems are associated with
large irrigation projects, the one that deserves special mention is the ecological and
environmental degradation on account of water logging (Vaidyanathan 1999). It was
further argued that while budgetary allocation for irrigation projects had increased,
allocation towards maintenance of existing tanks and construction of new ones remained
asmall fraction of the sector outlays (Vaidyanathan 2001).

Ignorance and Apathy of Tanksin Eastern India

Since tank irrigation constitutes the most important segment of minor surface
irrigation schemes and had been the most important source of irrigation in the southern
and eastern India, it is necessary to undertake a study of tank irrigation in eastern India
Such a study is urgently needed because, despite the pivota role played by tanksin the
eastern region over centuries, thisremainsavirginterritory asfar asresearch isconcerned.
Another reason isthat thereis hardly any database on the status of tanks, for the country
as a whole and this region in particular. In the absence of a robust database, wild
guestimates are being made®. As per Working Group on Minor Irrigation for the
formulation of the Tenth Plan (2002-2007), the total number of surface flow schemesis
4.19 lakh. The data based on updated M1 census of 1993-94 however, provides no
separate figures for tanks. The first MI census (1986-87), which did a more detailed
analysis in respect of tanks, concluded that silting and poor maintenance reduced
the gross irrigated area by tanks to 3.07 million hain 1985-86 from 4.78 million hain
1962-63. This was despite the fact that many new tanks were constructed during these
periods and several others were renovated. Vaidyanathan calculates a colossal oss of
Rs. 500 crore due to this (Vaidyanathan 2001). Given this fuzzy scenario in respect of
tanksin India and near ignorance of tank in eastern India except those of south Bihar, it
was absolutely necessary to conduct a studly.

There is scarcity of information available on tanks and the reference period for
what is available is 5-7 years old. This is because there is delay of about 5 years in
publishing land use statistics and the delay in respect of MI Census is about 7 years. In
addition thereislot of discrepancy between irrigation statistics compiled under land use
statistics and those compiled under M1 Census. This is on account of different methods
of estimation and difference between these two sets of figures at the conceptual level
(GOI 2001, 84-82). Further, several gaps exist in the information that is available on
tanks and their management and usage. M ost assumptions are not backed by data. Again,
little is known about the scale of deterioration of tanks and the extent of impact on the

4 They held the view that the Indian Plans accorded high priority to irrigation sector and made massive
investments in this sector. It was mentioned that in comparative nominal terms, the public sector outlay
had risen from an average of Rs. 90 crores per annum during the first Plan to over Rs. 65,000 croresin the
Eighth Plan. Yet performance of irrigation sector had not matched the expectation; both in terms of pace
of development, use of facilities and their impact on productivity of land.

5 While one study mentions the number of tanksin Indiaas 15.13 lakh (Vaidyanathan 2001), another study
mentions existence of more than 10,000 tanks in one district of Tamil Nadu (Mosse 2003, 29). The ADB
tank study reports that the number varies between 200,000 and 350,000 (ADB 2006).
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communities (Vaidyanathan 2001). In this respect the latest report (3 MI Census)
estimates that there are 2,32,619 tanks in the country (GOI, October 2005, 50-51)

Over and above the reasons cited above, eastern region has the largest number of
tanksin India. Thisfactual position sounds unbelievable in the light of the myth that has
been perpetuated for along time that makes tank irrigation synonymous with Peninsular
India. Therefore, it is not uncommon to find such claims that in the subcontinent as a
whole, systems of tank irrigation are concentrated in coastal districts of southern and
central India and northern Srilanka (Mosse 2003, 05). However, the fact remains that as
per the first and the only comprehensive M1 Census done in along time period, the four
east Indian states chosen for the study contained the largest number of tanks.® As per
thisMI Census, there were atotal of 4,74,427 tanks and pondsin India. Further, the four
south Indian states of Andhra Pradesh, Tamil Nadu, Karnataka and Keralawere having
35.6 per cent ponds/tanks, while the four states of east namely, Uttar Pradesh, Bihar
(Jharkhand included), West Bengal and Orissa were having 56 per cent of the total
ponds/tanks. Thus, these two regions together accounted for about 92 per cent of the
tanks of India. However, in terms of net irrigated area, the four states of south India
accounted for 55.5 per cent of India’s net tank irrigated area, while the four states of east
accounted for 25 per cent net tank irrigated area. But what is significant is that the 8
states together contained 80.6 per cent of the net tank irrigated area (GOI, March 1991,
43-44).

Preoccupation and Publicity of Tanksin South India

Inthe context of south India, despitethe centrality of tanksin theregion’seconomy,
the research on tanks started from sometime in the early 1980s (Mosse 2003, 31).
However, what is significant is that the research that was carried out on south Indian
tanks, more particularly with the funds of the Ford Foundation, was highly publicized
which attracted further funding for research and aso for tank rehabilitation in the region
from the World Bank and other big funders. Until late 1990s, when “Dying wisdom”
from the Center for Science and Environment was published, there was complete
ignorance about tanks of eastern India, except the “ahar- pyne” system of Bihar. The
pre-occupation of researchers with south Indian tanks can be observed if one goes to
some good academic libraries’. This is aso observed in the study of tanks sponsored
under IWMI-Tata Water Policy Programs during 2003-20048.

6 The MI Census, 1987 did not contain any tank datain respect of the states of Rajasthan and Bihar. In case
of Rajasthan no such Census was conducted, while in case of Bihar the data was not consolidated until
March 1991.

7 Pant in April 2004 randomly checked these facts in some good academic libraries of New Delhi and
found that over 90% of the books on tanks irrigation dealt with south Indian tanks, while the rest of the
books dealt with tanksin general, and very few books were found to deal exclusively with tank irrigation
in eastern India.

8 The study involved case studies of tanks and 73% of tanks were from south India (Tamil Nadu alone had
45% of studied tanks). About 25% of tanks were from central and western Maharashtra. There was only
one study (2%) from eastern India.




The problem arises because all those who pioneered tank research in India since
the late 1970s held the view that tanks were concentrated in south and central India, i.e.,
the coastal districts of Tamil Nadu and Andhra Pradesh, south-central Karnataka,
Telengana in Andhra Pradesh and east Vidarbha in Maharashtra. In north India, tank
irrigation, according to them, was found in north-east Uttar Pradesh, in the area of the
former kingdoms of Oudh and Rajasthan, east of the Aravalli mountain range (Von
Oppen and Subba Rao 1980) and no mention of tanks in the eastern India was made.

Unfortunately, for the past severa decades, tank research has been equated to
study of south India tanks by researchers both from outside as well as within India
They succeeded in publicizing the need for tank rehabilitation in south India and
generating huge funds for the same. A recent example sighted on the negligence of east
India tanks research is the study of tanks by Saktivadivel undertaken for ADB. In the
102 pages report, which covered afew selected states of India, only Orissawas covered
from east India, accounting for just 5 pages, mostly summary of an earlier ADB study.
A section in the report “Tank Irrigation in Different Regions of India’ confines to talks
of tank functions and history in south India alone (ADB 2006). In this context, two
more studies dealing with tank research (Von Oppen & Subba Rao, 1980 and Mosse,
2003) need to be mentioned.

Disproportionate research and resulting publications on tanks in south India has
also led to greater availability of funds, particularly from the foreign donors for the
rehabilitation/rejuvenation of tanks in this region. During the Seventh Plan several
externally aided tanksrelated projects were implemented in south India®. One was World
Bank Assisted Karnataka Irrigation Project. The project that continued for along time,
involved an aid of Rs. 6,706 million. In case of Karnataka, some NGOs were also
providing financial aid. For instance, during 1995-2003 DHAN foundation had provided
an aid of Rs. 121 million. Similarly, another NGO by the name PALMY RA provided an
aid of 1,476 million during the same period. Then there was EEC assisted M1 project in
Andhra Pradesh involving Rs.249 million (GOI 1991, 12) grant. During the Plan period
(1985-90), there were other tank modernization / rehabilitation projects undertaken in
south India, and the most important one was Tamil Nadu's Tank Rehabilitation and
Water Management Project funded by the EEC. The project was implemented in two
phases. Thefirst phase was during 1987-89, while the second phase including extension
(from 1989) continued up to 1999. It involved a total aid of Rs. 1794 million. Apart
from it, Tamil Nadu also received an assistance of Rs. 1,028 million for tank
modernization during 2001-2002 from the World Bank. In Kerala Community Irrigation

% Report of the Working Group on Minor Irrigation for formulation Eight Plan 1990-95 (GOl 1989)
does provide the details of externally aided MI projects. But the report of the working group on
Minor Irrigation for formulation of the Tenth Plan 2002-2007 (GOI 2001) has not included any information
on externally aided projects. All the financial figures given in terms of rupees are based on those
provided to us by Gomathynayagam, who along with Saktivadivel conducted the IWMI- Tata tank study
in 2003-2004.
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project, apart from lift irrigation schemes, tank irrigation systems were also involved.
This externally aided project received grants-in-aid from the Netherlands Government
and the estimated cost of the project was Rs. 1,500 million. In addition, since 1999 there
is an ongoing EEC funded project in Pondicherry involving Rs. 36 million.

Asagainst this, the only externally aided proposed project, which is mentioned in
the Working Group report, is the one on modernization of tank irrigation systems in
Orissa. It was estimated to cost Rs. 170 million (GOI 1991, 14).

Comparison of Tanksin the Two Regions and the Desirability of the Study

The hard empirical data provided in Table 1.1 further rationalizes the study of
tanks in eastern India. The table consists of two parts. The first part gives an al India
position in respect of tank irrigation vis-a-vis other sources of irrigation. Part two of the
table covers tank irrigation in the southern and eastern states of India. Looking at part
one it becomes obvious that the importance of tank as a source of irrigation has been
diminishing both in percentage and absolute terms. While in 1956-57, net tank irrigated
area was about 4.5 million ha., in 2002-2003 it dwindled to about 1.9 million ha

Table- 1.1: Net Irrigated Area and Tank Irrigation during 1950-2003
Part-1 : Percentage of Net Irrigated Area — By Source and Total Net Irrigated Area

(‘000 ha)
. Tube Wells Total
Govt. Private Other

Year Canals Canals Tanks (TW\; eT I gther Sources (Ha)
1950-1951 34.3 55 17.3 28.7 14.2 20853
1960-1961 37.2 49 185 29.6 9.8 26661
1970-1971 38.5 2.8 13.2 38.2 7.3 31013
1980-1981 36.8 12 7.8 48.0 6.2 41779
1990-1991 34.6 11 6.8 51.0 6.5 47434
1999-2000 28.3 0.3 45 60.9 54 56761
2002-2003 27.8 0.4 3.6 63.3 49 53131
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Part-11 : Tank Irrigation in Southern and Eastern Indian States (‘000 ha)

Southern States Eastern States
Year Tamil |K Sub West sub Total
amil [Karn- ) ) Southern & ;
AP, Kerala Bihar |Orissa UP. | Total lgaste(;rnn (India)

Nadu | ataka Total Bengal
1956-57| 1180 | 888 | 327 | 31 | 2426 | 241 | 495 | 390 | 423 | 1549 g@ﬁ) 4492
% 263 198 73| 07| 54 | 53| 11 | 87 | 94 | 345 88.4 100
1961-63|1246.5|938.5|356.5| 45.3 |2586.8/278.8| 418.5/368.3(417.6(1483.2| 4070 |4580.7
% 272 |205| 78 | 099| 565 | 6.1 | 9.1 8 9.1 | 324 88.9 100
1965-66| 1189 | 503 | 325 | 60 | 2077 | 175 | 495 | 328 | 391 | 1389 3466 4441
% 268 [113| 73| 1.3 |468| 39| 111| 74 | 88 | 313 78.1 100
1971-72| 813 | 924 | 374 | 74 | 2185| 144 | 583 | 303 | 334 | 1364 3549 4123
% 19.7 | 224 97| 18| 530| 35| 141| 73 |81 |331 86.1 100
1976-77; 1089 | 800 | 256 | 51 | 1296 | 126 | 271 | 303 | 295 | 995 2291 3898
% 279 |205| 66 | 1.3 [563| 32| 69|78 |76 |255 81.8 100
1984-85| 775 | 715 | 327 | 38 | 1855 | 131 | 257 | 277 | 148 | 813 2668 3330
% 232 | 215198 | 11557 |39 | 77|83 |44 |244 80.1 100
1990-91| 968 | 769 | 240 | 49 | 2026 | 115 | 289 | 263 | 104 | 771 2797 3245
% 298 [ 237| 74| 15| 624 | 35| 89|81 | 32 |238 86.2 100
1992-93| 729 | 629 | 257 | 48 | 1663 | 120 | 298 | 263 | 84 | 765 1428 3243
% 225 1194 79| 15|513| 37| 92 |81 |26 | 236 74.9 100
1995-96| 747 | 512 | 230 | 49 | 1538 | 140 | 305 | 263 | 58 | 766 2304 3106
% 241 | 165 74 | 16 | 495 | 45| 98 | 85 | 1.9 | 247 74.2 100
1999-00| 651 | 633 | 245 | 53 | 1582 | 155 | 293 | 324 | 90 | 862 2444 2750
% 237 | 23 189 | 19 |575| 56| 107|118 | 3.3 | 313 88.9 100
2002-03| 426 | 422 | 239 | 49 | 1136 | 111 | 100 | 313 | 58 | 608 1718 1897
% 221 1219|124 251599 | 58| 52 |163| 3 | 307 90.6 100

Source: (i) 1956-57, “ Study of the Problems of Minor Irrigation, PEO, Planning Commission, GOI, 1961,
(i) 1961-63, All India Review of M1 Committee on Plan Projects, Planning Commission, GOI, June 1966,
(iii) 1995-96, World Irrigation and Water Statistics 2002, IWMI, Colombo, (iv) 1999-2000 and 2002-03
data is drawn from Land Use Statistics, MOA, GOI, March 2004 and February 2006 and, (v) the rest of
the data is taken from Indian Agriculture in Brief: 9", 14", 18" and 25" editions.

Indian Agriculture in Brief: 9", 14", 18" and 25" editions, New Delhi.
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Examination of part two of the table clearly brings out two things. First, while the
four states of south Indiaaccounted for 47 per cent to 60 per cent of the net tank irrigated
area, the four states of east accounted for 24 per cent to 36 per cent. The two regions
together constitute 74 per cent to 94 per cent of net tank irrigated area. Thisisindicative
of the very high importance of the two regionsin India's tank irrigation landscape.

The other important point emerging from the data is that while in case of south
Indiathe decline in tank irrigated area has been inconsistent during the last four decades
(showing increase in certain years), in case of eastern India, the decline remained
consistent. Themain reason for thistrend isthat while good amount of financial resources,
more particularly from international donor agencies have been spent on rehabilitation
of tanks in south India, tanks in the eastern India suffer from a complete neglect.

The comparative position of tanks in south India and eastern India has also
been shown in Table 1.2. Here data were obtained from the two M1 Census, one carried
out in 1987 and the other in 2001. Two parameters have been examined using these
data. The first one is the change in number of tanks and the second is the extent of
utilisation. It is found that the overall decline in the number of tanks at the al India
level is to the tune of 51 per cent. However, there are wide variations across states
both in the south and the east. In case of south, Karnataka experiences the least
decline of 18 per cent, while Kerala experiences a devastating decline of over
95 per cent from the 1987 figures. Similarly in case of eastern India, highest decline
(92 per cent) is found in West Bengal. This is closely followed by Uttar Pradesh,
where about 76 per cent of the tanks disappeared. In case of Orissa about 50 per cent of
the tanks have disappeared during the 14 years period. In respect of the extent of
utilization of created potential, the utilization in the four south Indian states is about
69 per cent, while it is about 64 per cent at the all Indialevel and about 61 per cent in
eastern India. Looking across states, it is found that the highest utilization of crested
potentia isin Kerala (90.2 per cent) followed by Uttar Pradesh (85 per cent) and then
Jharkhand (73 per cent). The lowest utilization isfound in West Bengal (55.6 per cent),
preceded by Orissa (59.3 per cent).
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Table- 1.2: Compar ative Status of Tanks in the South and the East Indian States

(Land in ha)
Potential | Potential | ¢

Sates O I e Created | Utzed | icion
Southern States
Andhra Pradesh 61,177| 43,148| 294 |11,70,448| 8,22,306 70.3
Tamil Nadu 36,862 18,469| 49.9 5,40,535| 3,48,888 64.5
Kanataka 21,245 17,466 17.8 2,85,195| 1,92,469 67.5
Kerala 49,736 2,413| 951 34,747 31,337 90.2
Sub Total 1,69,020| 81,496| 51.8 |20,30,925|13,95,000 68.7
Eastern States
Bihar NA 1,639 - 41,417 35,151 84.9
Jharkhand NA 3,763 - 15,430 11,294 73.2
Orissa 7,989 11,977 499 |12,86,604| 1,69,970 59.3
Uttar Pradesh
(Incl. UttaraKhand) | 27,149| 6,588 75.7 61,244| 52,058 85.0
West Bengal 2,30,592| 19,344| 91.6 12,322 69,164 55.6
Sub Total 2,65,730| 4,672 - 4,67,773| 2,85,579 61.1
Total of India
including UTs. 4,72,908|2,32,619| 50.8 |36,06,159(22,90,526| 63.5

Source: 1987 data from Surface Minor Irrigation Development in India, GOI, MOWR, MI Division,

March 1991, pp 43-44

2001 data from Report on 3 Census of Minor Irrigation Schemes, GOI, MOWR, M| Division, October

2005, pp 50-51.
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The overal data in Table 1.2 points out that the extent of utilization of created
tank potential of south Indian states is better than that of east Indian states.

Lack of studies'® and therefore lack of publicity of tanksin eastern India resulted
in lack of donor interests in funding tank rehabilitation projects. The present study
attemptsto explorethe status of tanksin eastern Indiacomprising of eastern Uttar Pradesh,
south Bihar, West Bengal and Orissa. This study was primarily taken with this point of
view so that enough interest is created among researchers about tank systems of this
region.

Objectives of the Study

Themain objective of the study wasto prepare a status document on tank irrigation
in eastern Uttar Pradesh, south Bihar, West Bengal and Orissa. Attempts were a'so made
to capture the regional diversity. Following were the complementary objectives:

- Examine the historical antecedents of tank irrigation in each of the selected
states and in different regions within each state

- Examine the reasons of decline in tank irrigation in all states and in regions
thereof

- Examinetheevolution of relationship between the society and thetank system,
both in terms of the roles assigned and the sustainability of the system.

- Examine the multiple uses of tanks, particularly aquaculture

- ldentify the present day major beneficiaries of tanksin different states and to
shortlist the common denominators of such beneficiaries across the states
and the regions

- ldentify the conditions of success for environment-friendly and sustainable
development of tanks across states and regions

- Examine the prospects of rehabilitation of tanks and its potential linkage with
other ongoing systemsof irrigation. Tank utilization for devel oping aquaculture

Hypothesis

Since the study was of exploratory nature, no hypothesis was proposed. However,
alarge part of the high lands in the region are the abode of the tribal. Sometimes these
high lands have indigenous systems of tank irrigation; hence we might examine this
relationship.

M ethodology

Data were collected from secondary and primary sources. In respect of primary
sources, reconnaissance surveys of different states were carried out and data collected
through group discussions; transit walks (in & around tank commands); and detailed

10 While the authors have come across a large number of studies on south Indian tanks, there is not a
single study (except south Bihar), which covers eastern India.
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semi structured interviewswith knowledgeableindividuals, (farmers, tank functionaries,
politicians, bureaucrats, journalists, scholars). Secondary data sourcesincluded historical
and other official records collected at state capitals and regional headquarters.

There were three field visits planned initially to be carried out during the period
2004-05, each for about a fortnight. The first visit was to be before the monsoon; the
second during the monsoon, and the third during the critical hathia nakshatra period
(second week of October) when artificial irrigation becomes a necessity for the paddy
crop in the whole of the eastern region.

While the field visit was planned to start by mid May 2004, there was delay and
thefield visit started in August 2004 during the kharif. The second visit was undertaken
during the rabi season in January 2005 and the third visit was carried out in summer
month of May 2005.

Also, after theinitial field visits of Bihar, West Bengal and Orissa, it was decided
to incorporate tank fisheries into the survey. With respect of Bihar, tank survey was
carried out both in Bihar and Jharkhand. But for secondary data, Jharkhand was merged
with Bihar.

Field Reconnaissance and the Survey

Thefirst field visit was conducted during September 4 — 25, 2004, covering Patha
and Nalanda districts of Bihar; Birbhumi and Puruliain West Bengal and Sambhalpur,
Bolangir and Kalahandi in Orissa.

In October 2004, tanks in Patna, Nalanda and Jamui districts of Bihar were
surveyed and during November 2004, Birbhum, Bankura nad Purulia districts of West
Bengal were surveyed.

Thesecond field visit carried out during rabi season between January 18 —February
5, 2005 covered Ranchi and Gumladistricts of Jharkhand aswell as Bankuraand Purulia
in West Bengal. During this period, new and old official documents were also collected
from Calcutta, Bankura and Purulia.

Thethird field visit was carried out during May 6 — 21, 2005 and reconnai ssance
and tank survey was carried out in Sambhal pur and Kalahandi districtsin Orissaaswell
as collecting official documents and data for the state; and visit to Bihar to consolidate
primary and secondary data for the state.

In July 2005, Palamau district of Jharkhand was surveyed. The data of Gumla
district was found to have discrepancies and to correct that, are-survey was carried out
in August 2006.

Data Collection Techniques

Review of secondary datawas useful to get aquick picture of the current situation
of the tanks, their historical antecedents as well as its ecological and geographical
coverage.
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In September 2004, a semi structured interview schedule was prepared with a
view to carry out discussions with tank stakeholders and other knowledgeabl e persons.

During the course of thefield work, apart from visiting tank sites; datawas collected
of data was done through transit walk, direct observations, group interviews etc,. In
addition, state archives, libraries, government departments, reputed NGO offices were
visited for collecting both historical documents and secondary data. In this respect the
A. N. Sinha Ingtitute, Sinha Library and the Secretariat library in Patna, Asiatic Society,
1M, and Center for Studies in Social Sciences in Kolkata; Tribal Institute in Ranchi,
State Archives and Nabakrushna Choudhary Centre for Development studies in
Bhubaneshwar were found to be very resourceful. PRADAN in Purulia and Ranchi
districts were helpful in field research as were Harsha Trust and Regional Centre for
Development Cooperation (RCDC) in Bhubuneshwar, Manav Adhikar Sewa Samiti
(MASS) in Sambhalpur and Karrtabya at Chhoriagarh in Kalahandi.

Some major changes incorporated in the methodology include:

¢ Study planned to begin in mid-May or early June 2004 (with the intention to
undertake first leg of field visits before onset of monsoon). Total time envisaged
for data collection and analysis was 6 months (spread over 9 months). Field work
for 45 days was spread over 140-150 days (each field visit, 15-day duration). The
study was to be complete by February 2005.

Against the envisaged plan, the first leg of field visit was undertaken in kharif
(August 2004). Second during peak rabi (January 2005) and third in summer (May
2005).Though actual schedule was reversed, it did not effect the study asit was possible
to visit the study statesin al three seasons.

The main intention of starting the study in May 2004 was to undertake the first
leg of field visitsin the 4 east Indian states before the onset of monsoon. However, due
to delay in approval of study proposdl, it could be started only in August 2004.

¢ Initialy, Pant planned to conduct the study by himself but later decided to collaborate
with R.K. Verma of Bihar University, a research collaborator, who shared the
responsibility of investigations in Bihar, Jharkhand and West Bengal.

¢ Initidly field work was planned in Uttar Pradesh. But literature survey and initial
discussions with competent authorities, brought to light that in the last 25 years,
tank irrigation in the eastern Uttar Pradesh had waned and presently tank irrigation
is confined to the Bundelkhand region. It was therefore decided to exclude Uttar
Pradesh (in particular eastern Uttar Pradesh) from the tank survey and coverage of
Uttar Pradesh was confined, to data from secondary sources for the comparative
pUrposes.

*  After thefirst phase of field visit, in the state of Bihar, West Bengal and Orissg, it
was decided to incorporate tank fisheries into the survey.
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¢ AsJharkhand was carved out of Bihar in November 2000, tank survey was carried
out both in Bihar and Jharkhand separately. However, in terms of secondary data,
Jharkhand data is merged with that of Bihar.

Tank Site Reconnaissance

It consisted of the following: (i) walking / driving around the tanks and utilizing
direct observation technique; (ii) use of interview guide/semi-structured interview; (iii)
focus interviews with groups of stakeholders; (iv) interviews with individuals /
informants; and (v) pre-testing of interview schedules.

I. Walking and direct observation: To observe thetank dynamism intermsof activities
of various tank water users, different types of activities performed by male and female
users of tanks, direct observations were recorded. Thiswas very useful in understanding
the importance of tanks for bathing, cleaning of clothes, ceremonial purposes, fishing
and irrigation “Seeing was believing,” when it come to the real dependence of certain
social groups on these tanks. Gender based segregation of users was clearly visible in
tanks in case of bathing and washing of clothes. Observations noted in brief during the
field visits were elaborated and recorded in detail at the end of the day.

I. Useof interview guide: Aninterview guide was alist of topics to be discussed with
tank stakeholders, and they were grouped in such away that the sequence of discussions
was easy to manage for the respondent. Side by side, questions were prepared so that
therespondent could think and respond in ameaningful way. In caseswherethe responses
were not satisfactory, probing questions such as "who gets what, why, when, how, how
do you mean, anything else, but why" etc., were asked. This process helped get further
information on who gets what and why, particularly in respect of irrigation water and
fisheries.

Generally questioning began by referring to scenes at the tanks site. Questions
were asked in an open-ended yet probing manner, asking respondentsto provide concrete
information/examples. New questions were generated from the answers given. At the
same time, respondents were also encouraged to raise questions keeping in mind the
group dynamics at work.

I11. Focus interviews with groups. All the above-mentioned techniques were used in
group interviews. The process of group formation started along with walking and seeing
around the tanks. Once a walk around the tank/tanks in the village was over, people
were requested to gather at a central place. Efforts were made that the group constituted
a mix of men and women, various socia groups such as caste and various factions
representing the tank village. The group size varied between 8 and 20.

V. Interviews with key informants / individuals: During the course of the visits to
tank sitesand more particularly during the course of group interviews, person's knowledge
and hig’her willingness to divulge information were noted. All such knowledgeable
persons, who were thought to be , were later contacted individually and their detailed
interviews conducted.
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Apart from selecting this, other knowledgeable persons specially selected for
their better understanding of either the tank systems or other matters linked to
development of the tanks, be it social, ecological, historical, etc., were selected for
indepth interviews.

V. Pre-testing of interview schedules: Two sets of interview scheduleswere formulated
after the initial part of the first phase of field trip was over. The schedules ultimately
used for thetank survey areincorporated as Annexue-1. During therest of reconnaissance,
including thefirst phase, the same were exercised during the group interviews. Both the
interview schedules were pre-tested, improved, refined and finalized in the subsequent
phases. It should however be clearly understood that both - village and tank schedules
were exercised on groups of farmersand not on individual farmer and the data so collected
were used for analysis. At the same time, the PRA conventional technique was not used
which is highly time consuming and at the same time superfluous. This means the
survey methodology was a mix of conventional survey and PRA methods.

Selection of Districts/ Regions, Tanks and villages

The selection of states had already been done before we embarked on the field
visit. However as explained in the preceding pages, Uttar Pradesh was dropped from the
survey when found that tank irrigation in eastern Uttar Pradesh was more a matter of
history and that in present times rarely used by anybody.

In respect of other states, the regions and/or districts were selected based on our
study of historical records and discussionswith knowledgeabl e persons. Once the region/
district was selected, the researchers looked around for large tanks, with historical
important and still contributing to irrigation and fishery. In some other cases, researchers
contacted local knowledgeable persons to know about villages or places where tank
irrigation was popular. Once such villages were identified, the tanks were selected.

In the states of Bihar, Jharkhand and West Bengal, tanks survey was carried out
under the supervision of Verma Survey of tanksin Bihar and West Bengal was during
October— December 2004 and in Jharkhand during February, July 2005 and August
2006. In case of Orissa Pant survyed the tanks September 2004 and May 2005. The list
of tanks surveyed along with other locational details isincorporated as Annexure-2.
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CHAPTER-II

THE SCENARIO OF TANKS IN EASTERN INDIA

The overall scenario in India

At the commencement of the first five-year Plan, the number of tanks in the
country was assessed to be nearly 5 lakh, spread across different states (GOI 1966, 9).
However, this data do not include the figuresfor West Bengal, which containsthe largest
number of tanks as per the M1 Census of 1986-87. Further, this data classified tanksinto
two categories, thoseirrigating below 100 acres and thoseirrigating 100 acres and above.
According to this data, about 94 per cent of tanks belong to the first category, while only
6 per cent belong to the second category. The data on tanks as per 1951 Census are
provided in Table-2.1. However, the reliability of this data is questionable!

The second important sources of data on tank irrigation are MI Census of 1987
and 2001. The Census of Minor Irrigation works with reference to 1986-87 was
initiated in the same year with a view to complete it by 1987-88. However there
was omission of two important states in this Census. Rajasthan did not conduct the
Census and in case of Bihar, the primary enumeration work had been completed, but
the consolidation of the data at state level was not done, hence no data was provided
(GOI 1991, 8). As per this Census, there were 4.73 lakh ponds/tanksin India (including
1519 tanks in UTs).

The state wise data emerging from the Ml Census 1987 are provided in Table-
2.2. A comparison of the data emanating from the two tables reveals that there is a
marginal decrease in the number of tanks in 1987 in comparison to 1951. However,
before we proceed, afew points need to be mentioned. First, Rgjasthan datais missing
in both the tables. Second, West Bengal datais missing in 1951 data (Table-2.1), while
Bihar data is missing for 1987 (Table 2.2). So no comparison of these two states is
possible. Third, wide variations are found in some of the state-level figures of number
of tanks. In addition, in case of Table-2.1 it is found that the summation of state wise
figures of number of tanks does not add up to the total of 4995 provided in Table-2.1. As
regards the four south Indian states, a marginal increase in the number of tanks was
observed from 1951 to 1987 in case of Andhra Pradesh and Tamil Nadu. In case of
Karnataka a substantial decrease in the number of tanks by 42 per cent is witnessed

1 For instance, Orissa was reported to have only 1700 tanks (1200 below 100 acre and 500 above 100
acres). But, at the same time, the area irrigated from these tanks was reported to be 40% of the total area
irrigated from all sources (GOI 1966, 9-11).

20




during the time period between the two Census. However, the greatest variation isfound
in case of Kerala where the total number of tanks rose from 1500 in 1951 to 49736 in
1987 showing a phenomenal increase of 33 times. In case of Uttar Pradesh, the decrease
is quite substantial (81 per cent). Orissa on the other hand, witnessed a phenomenal
increase of 370 per cent during the time period.

Table 2.1: State wise Number of Tanksin Different Categories

(In hundreds)

Sl. No.| Name of State/ Territory | Below 100 acres| 100 acres and above | Total
1. | Andhra Pradesh 483 84 567
2. | Assam Nil Nil Nil
3. | Bihar 269 9 278
4. | Gujarat 192 12 204
5. | Jammu & Kashmir - - -
6. | Keraa 14 1 15
7. | Madhya Pradesh 383 19 402
8. | Madras 247 67 314
9. | Maharashtra 440 41 481
10. | Orissa 12 5 17
11. | Mysore 338 27 365
12. | Punjab 2 - 2
13. | Rgasthan N.A. N.A. N.A.
14. | Uttar Pradesh 1352 48 1400
15. | West Bengal N.A. N.A. N.A.

Total States 4995
1. | Andaman & Nicobars - - -
2. | Delhi - - -
3. Goa - - -
4. | Himancha Pradesh - - -
5. | Manipur - - -
6. | NEFA - - -
7. | Pondicherry 1 1 2
8. | Tripura 3 - 3

Total Territories 4 1 5

Grand Total 5000

Source: All India review of MI works committee on Plan projects, Planning Commission. New Delhi,
June 1966 p.9
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A decrease of 42 per cent in case of Karnataka and an increase of 33 timesin case
of Kerala do not seem to be in conformity with any kind of logic. The only possibility
could be that the norms for classifying the water bodies as “ponds’ and “tanks’ or the
size-related norm might have changed.

In the same manner, the increase of 370 per cent in number of tanksin Orissaand
decrease of 81 per cent in case of Uttar Pradesh is inexplicable. All these reinforce our

argument about the non-reliability of tank statistics.

Table 2.2: Minor Irrigation Census of Minor Irrigation Ponds/Tanksin use

Minor Irrigation Ponds'Tanksin use
Sl. No.| Name of State/UT S. Flow Schemes S, Lift Schemes Total

1. | Andhra Pradesh 60,745 432 61,177
2. | Arunacha Pradesh 15 0 15
3. | Assam 33 455 488
4. | Bihar N.A. N.A. N.A.
5 | Goa 1,303 82 1,385
6. | Gujarat 133 47 180
7. Haryana 7 0 7
8. | Himancha Pradesh 840 14 854
9. | Jammu & Kashmir 73 44 117
10. | Karnataka 20,152 1,093 21,245
11. | Kerdla 4,396 45,340 49,736
12. | Madhya Pradesh 15,507 3,234 18,741
13. | Maharashtra 12,539 2,302 14,841
14. | Manipur 0 0 0
15. | Meghalaya 155 0 155
16. | Mizoram 150 0 150
17. | Nagaland 0 0 0
18. | Orissa 6,879 1,110 7,989
19. | Punjab 3 2 5
20. | Ragjasthan N.A. N.A. N.A.
21. | Sikkim 0 0 0
22. | Tamil Nadu 36,523 339 36,862
23. | Tripura 645 575 1,220
24. | Uttar Pradesh 10,810 16,339 27,149
25. | West Bengal 62,379 1,68,213 2,30,592

State Total 2,33,287 2,39,621 4,72,908

Source: Surface Minor Irrigation Development in India, GOl, MOWR, MI Division, March 1991, p.43.
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In such a scenario, the only available data in respect of tanks at the all India
level isfrom the MI census of 1987. Whatever updating done in latter years was based
on thisbasic Census (thisincludes 2001 M1 Census). In all other subsequent documents,
whether those brought out by the Planning Commission or by the MOWR, there is no
separate data on tanks either relating to irrigated area or financial investments. All such
data has been bundled under a category referred to as “Minor Irrigation” to dea with
irrigation development and financial investments. In fact, the Working Group Report
(GOI 2001) does not even mention about the externally aided tank projects while the
earlier one (GOI 1989) did provide the details. Given the constraints, we have relied
greatly on land use statistics provided by Ministry of Agriculture for secondary data and
the old District Gazetteers for obtaining information about history of tanks. The only
exception in this respect isthe 39 MI Census, and the data emanating from the same are
provided in Table 1.2.

In Table-2.3, figures of areairrigated by tanks in the four east Indian states are
provided. If we look at the overall column, it is found that there is a general decline
in the net area irrigated by tanks, so much so that during the last 50 years the tank
irrigated area declined by almost half. The only exception being the years 1999-2000
when the tank irrigated area went up by about 1 lakh hain comparison to 1995-96. This
enhancement is noticeable in all the eastern India states except Orissa and this is
inexplicable. It is aso possible that this kind of picture has emerged in the absence of
firm data.
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Table- 2.3 Net Tank Irrigated Areain eastern India

(000 ha.)
Uttar . West .
Pradesh| Bihar Bengal Orissa | Total
Tank Irrigated Area (1956-57) 423 241 390 495 | 1,549
(N.A) | (N.A) | (NA) | (NA) -
Tank Irrigated Area (1961-63) 4176 | 2788 | 368.3 | 4185 | 1,483
(82 | (149 | (27.3) | (40) -
Tank Irrigated Area (1965-66) 391 175 328 495 | 1,389
(6.7) (8.8) | (22.9) | (50.7) -
Tank Irrigated Area (1971-72) 334 144 303 583 | 1,364
(4.8) (6) (20.3) | (50.7) -
Tank Irrigated Area (1976-77) 295 126 303 271 995
(3.6) (4.4) | (20.3) | (25.8) -
Tank Irrigated Area (1984-85) 148 131 277 257 813
(1.5) 4.7) 14 | @75 -
Tank Irrigated Area (1990-91) 104 115 263 289 771
Q) (34) | (13.8) | (17.7) -
Tank Irrigated Area (1995-96) 58 140 263 305 766
(0.5) (4.3) | (155) | (11.3 -
Tank Irrigated Area (1999-2000(P))| 90 155 324 293 862
(0.7) (4.3) | (13.8) | (14.6) -

Values in paranthesis indicate "Tank Irrigated area as per cent of total irrigated area in the state”

P = Provisional
Source: asin table 1.1 (+ the following)

1961-63 datais drawn from a India Review of M| work, GOI 1966, p 11
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Another interesting point to be noted is that between 1971 and 1977, there was a
drastic reduction in the area irrigated by tanks across states. During this period, tank
irrigated area decreased from 1.364 mha to 0.995 mha. However, West Bengal is an
exception to thistrend, where it remained the same at around 3 lakh ha. The main reason
for this is the expansion of cana networks in the state during this period. There is no
denial of the fact that in many cases tanks are filled with imported canal water, more
particularly when rains in the tank locality are scarce or untimely. The investigators
observed this during the fieldwork as well. Boyce has rightly observed that the most
important use of tank water in West Bengal was during the rainy season itself as an
insurance against monsoon failure, particularly in the critical month of September.
However, some water is retained for winter crops (Boyce 1987, 165). For instance,
tanks in some parts of Kangaswati canal project command in Bankura district received
water from canals, which provided free water to farmers on account of lack of the
institutional mechanism for water distribution (Rawal 1999, 62).

In case of Orissa, the tank irrigated area has increased during 1991, 1996 and
2000 while in case of Bihar an increase is noticeable during 1996 and 2000. Uttar
Pradesh and West Bengal witnessed an increase in tank-irrigated area during 2000. One
of the main reasons of the dump in case of Orissa during this period was the severe
drought of 1997, which affected severely the districts such as Kalahandi, Sambhalpur,
Bolangir and Baragarh. It is no coincidence that historically all these districts are most
famous for tank irrigation.

Table 2.3 also includes data relating to percentage area irrigated by tanks in the
states. A mere glance over the data makes it obvious that importance of tank as a source
of irrigation has been diminishing over the years. However, in spite of the diminishing
importance over time, tanks have higher relative importance in Orissa and West Bengal
when compared to Uttar Pradesh and Bihar.

Uttar Pradesh

Even forty-five years ago, tank irrigation was not of great significance in
Uttar Pradesh. But by mid 1980s, tank as a source of irrigation became almost
insignificant in the state. The main reason for disappearance of tank irrigation from
Uttar Pradesh was the flurry of free boring scheme!? and groundwater markets
(Pant 2005), earlier preceded by the rapid progress in groundwater development. Even
canals, which were the most important source of irrigation for a long time, were
overtaken by wellsasasource of irrigation (Pant 2004). Though assumed low significance
at the state level, tanks were one of the most important sources of irrigation in the

12 Rapid expansion of groundwater irrigation in Uttar Pradesh was largely due to the GOUP subsidy
programme started in mid 1980s. In January 1986 GOI issued revised guidelines for assistance to small
and margina farmers for increasing agriculture production. Importantly in Uttar Pradesh 70% of the
scheme amount was to be spent as subsidy on MI works. GOUP enhanced rate of subsidy from 25% to
33.3% for small farmers, from 33.3% to 50% for marginal farmers and 50% for SCs and STs. While the
subsidy was for purchase of the pump the boreing of wells was free for the target groups.

25




eastern region of Uttar Pradesh.** A number of factors facilitated sustainability of tank
irrigation in this region for a long time. The eastern tract is flood prone with periodic
occurrence of droughts. It is characterized by an impeded drainage, which was
accentuated on account of laying of railway line during the British period. Unlike the
western region where British started Ganga canal system in the late 19" century, there
was no major canal system in this region prior to Independence. The eastern region
represents highest concentration of poor peoplein the country where small and marginal
farmers with their very small and scattered holdings are abound.

Tank irrigationin the plainsof eastern Uttar Pradeshisvaried in sizeand historicity.
Inthisregion, tanks and pondswere an important source of irrigation for the poor farmers
for along time, until free boring spurt provided them with access to purchased water
from well owners. The existence of an early Indian hydraulic engineering work was
recently confirmed at Sringaverapuranear Allahabad with the discovery of atank, dating
back to first century BC through archeological excavations. It was not only long (more
than 250 m long) but was fed perennially by Ganga water. Incidentally, Sringaverapura
is the same place where, according to Hindu epic Ramayan, Rama crossed river Ganga
during hisexilefrom Ayodhya, which datesback to 12" century BC (Agarwal and Narain,
1997, 12). In Sultanpur district, tank irrigation was acooperative effort —villagersworked
in a collective way till al the lands were watered. In Azamgarh district, lat (a type of
tank structure) was extensively used for irrigation. The areairrigated from alat in seasons
of scanty rainfall was not large but in normal years, lats helped to equalize the water of
the entire area within their ambit.

Writings from early 20" century show that tanks, as a source of irrigation,
were common in Gorakhpur district and other parts of eastern districts in Uttar Pradesh.
“They are the usual square or rectangular excavations dug down to water level, the
spoil earth forming high banks on which trees are planted in many cases. These
tanks are often of considerable size, and they serve a very large area, averaging some
273,000 acres, though this figure must be acceptable with some qualification owning to
the confusion that often arises between artificial tanks and natural pools.” The manner
in which tank irrigation was practiced was further elaborated as “by taking water along
narrow channels, and from these raised to the level of the fields by beris or swing-
baskets of wicker-work in the style which was well known throughout the then United
Provinces. (Nevill 1909, 57).

Jaunpur is mentioned as one of the few districts where irrigation was practiced
most extensively and in as early as 1867, nearly 95 per cent of 5,61,407 acres of land
was irrigated. But tanks were not popular in the district because they were costlier than
wells, but less cost efficient. Nonethel ess, they were said to bein large numbers, possibly
because of the greater fame and merit attached to their construction. They were however

13 The eastern Uttar Pradesh forms part of Gangetic plains, which subsumes 64 of the total 71 districtsin
Uttar Pradesh. The eastern region comprising of 27 districtsis bounded by Nepal in the north and by Bihar
in the east.
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seldom kept under good maintenance after the death of the original owner and the
district was said to be full of ruined tanks (Nevill 1908, 41-44). Opposite was the case of
the district of Allahabad where in 1884-85, the average area irrigated was 2,19,096
acres, which wasamere 19.75 per cent of the net cultivated area. Of this, 1,20,518 acres
(55 per cent) were watered from wells and the rest from tanks, jhils and streams or other
sources (Nevill 1911, 40).

The old Gazetteers, not only provide details of the sources of irrigation but also
the extent of irrigation. Since irrigation from tanks in the olden days was mostly done
manually, it would be interesting to know the practice details. In Basti district of eastern
Uttar Pradesh, the old Gazetteers mentioned that there were no canalsin the district but
an amplestock of water could be procured from the numerous streams, lagoons, reservoirs
(tanks), and wells. From thetanksor its equivalents, water waslifted by the ding baskets™.
In his reports on eastern India, Buchanan calculated that a group of ten men, working
with two pairs of baskets could irrigate some 4,727 square yards, or just below one acre
daily. Although this was the most expensive method, this was the most common and
popular method of irrigation because farmers believed that the water thuslifted contained
sediments, which could be nutrients for plants (Atkinson 1881, 594). As explained in
the preceding section, in the Gangetic plain areas of Uttar Pradesh, well irrigation was
being practiced from time immemoria on account of favourable conditions. However,
the eastern parts provided ideal conditionsfor tank irrigation till the recent past. Another
region of Uttar Pradesh, which found favour with tank irrigation, was Bundelkhand?®,
which had borders with Madhya Pradesh.

To the south and south west of Uttar Pradesh lie the districts of Lalitpur, Jhansi,
Jalaun, Hamirpur, Mahoba and Banda, which form part of the central Indian plateau.
These districts are situated on or below the slopes of the plateau. The tract is broken up
especialy in the south, by low rocky hills — the spurs of the Vindhyan ranges. The soil
cover is thin, underlain by hardrocks and is infertile. The whole of this area forms part
of Bundelkhand region. The area suffers from the uncertainty of deficient or excess
rainfall averaging around 900 mm.

Irrigation is not a new concept in Bundelkhand; as early as the fifteenth century
AD, tanksand reservoirswere aready in usefor water harnessing and irrigation. Although
many of these structures have fallen into disrepair or have been destroyed, some are still

14 Such baskets, when shaped like a boat, were called godala or beri, and when shaped like round shield,
were called don or donri. The ropes or strings by which the basket was swung were termed dori, and the
small wooden instrument used in opening and shutting the apertures of the water channels was called
hatha.

15 Bundelkhand derives its name because Bundelas ruled this part of Uttar Pradesh and Madhya Pradesh.
It stretches over six districts of southern Uttar Pradesh and twelve districts of northern Madhya Pradesh
occupying amost 70,000 square kilometers of the central plains in India. It is bounded in the north by
Yamuna river and in the south by the hills of the Vindhyan Plateau. The region presents a unique set of
geologic and geographic characteristics, which have had profound effects on human development in the
region as well as on the country as a whole.
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in use today. The reservoirs take many forms. In areas of very scanty rainfall, anumber
of ingenious methods of storing water for irrigation have been evolved by local people.
They include sub-surface tanks, roof water harvesting systems, step wells, tanks, ponds
and lakes. Some of these lakes were large enough to store water for 18 months to 2
years, an extremely important feature, given the rainfall regime of the region,
characterized by frequent droughts.

The case of dabarisisaspecial case among the large number of traditional water
harvesting and storage tanks that can be seen even today in the Budelkhand region.
These tanks fall in the category of minor irrigation tanks and have various names. One
can see such tanks called chandel tanks in Bundelkhand; called malguzari tanks in
Bhandara, Chandrapur and Gadchiroli districts of Vidarbha; and called dabaris in
Chattisgarh. These came up as a consequence of traditional wisdom. Feudal land tenure
systems placed centralized powers in the hands of the local landlord over sizeable
contiguous pockets of lands extending over hundreds of hectares. Natural depressions
in these landscapes were used as dabaris or chandel tanks. Embankments were made
usually on the downstream side. Water would be released from the tanks by using a
traditional system of a water chamber in which water is let through holes in the
embankment kept plugged with wooden poles. To start with, thetop most plug isremoved
to let the water out and as the level of water goes down, the plugs at lower levels are
released. Usually such structures were used to grow long duration paddy varieties
(Marothia, 2004).

Tank Survey in four East Indian States

The first chapter deals in considerable detail with the methodology adopted for
the study. The survey was conducted to document some basic information so that some
key trends could be gauged. To that extent the survey was found to be very useful. Also,
as four states were covered, broad representative features were kept in mind and he
survey conducted within thisbroad frame work and the survey hasbeen very informative.

A point that needsto be explained isthat in respect of analyzing the socio-economic
base of the tank beneficiaries, the social status in terms of caste and the economic status
intermsof land holdingswere examined. Muslimswere categorised under high, backward
and depressed castes depending on their social status rather than treating them as an
exclusive religious category. For instance sheikh, sayyed, mughal and pathan were
grouped with high castes; ansariswith backward and quureshi and chikwa with scheduled
castes. In case of one village in Palamau district, most of the Muslims were migrants
and therewas no clarity about their social status, therefore, the entire Muslim popul ation,
who were beneficiaries of the tanks, was taken out of the analysis. The selection of this
village a so highlights the shortcoming of the sample selection. Another point that needs
to be highlighted here concerns the strategy of research. Initially we had not planned for
a systematic survey and wanted to do case studies. This strategy was in fact adopted in
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case of Bihar, but later on it was decided to go for a quick survey. The same approach
was adopted in case of Gumladistrict in Jharkhand. As aresult, for Bihar and partly for
Jharkhand, both the survey and detailed village cases were available, while for other
states; it was based on survey, informal discussions, observations and historical
documents.®

Beforethe survey dataisanalyzed, it would be useful to clarify some more points,
which are associated with the content and extent of data in various tables. As regards
ownership of tanks, they are categorized into government, panchayat or private
ownership. In case of government tanks, the ownership is either with the M1 department
or with fisheries department. However, they have been put under one category, i.e.,
government tanks. Similarly tanks owned by panchayats include al tanks previously
owned by individuals/zamindars and presently entrusted with the panchayats. This
category also includes tanks, particularly in Orissa, where once private tanks were
rehabilitated under a European Union donor project and then handed over to panchayats
for maintenance. The private category includes all such tanks which were under
government / panchayat ownership but are captured by individuals and litigation is
pending for title. This category also includes tanks in private land. This explanation is
necessary because of variations in data in the two state survey tables, i.e., Table 2 and
11, which seem to deal with similar categories but actually present different data. While
Table 2 presents alegalistic and formal position in respect of tanks, Table 11 provides a
more realistic situation on the ground presented by the respondents during the group
interview.

Although a total of 119 tanks were surveyed across the four states, not al the
information required was always forthcoming for al the tanks. Therefore, in some of
the tables, the information is on lesser number of tanks. A caseto refer is Table 16 which
has been prepared on the basis of datafor 37 tanks (instead of 47) in Jharkhand, 16 tanks
(instead of 20) in Bihar, 12 (instead of 31) in West Bengal and 8 (instead of 21) in
Orissa. Thus, the requisite data were available only for 73 tanks. In the examination of
survey data, each one of the four states, starting with Bihar, followed by Jharkhand,
West Bengal and Orissawere taken up and at the end inter-state comparisons have been
made.

A1 data collected from field survey are tabulated in a uniform manner in 20 tables for each of the four
states plus one more set providing inter-state data. Although the tables are numbered 1 to 18, table 9
consists of three tables as a, b and ¢, thus making the total nhumber of tables 20 for each states and a total
of 100 tables (four states plus one inter state) for the study. In case of all such tables, the first alphabet of
the state is added before the table number. So Bihar tables are mentioned as B-1, B-2, B-3 etc. Similarly
J- is added for Jharkhand, W- for West Bengal, O- for Orissa and E- for Eastern India (all four states).
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CHAPTER |11

BiHAR

On the basis of its physical features, the state of Bihar can be divided into three
regions, viz., north Bihar plains, south Bihar plains (the area north and south of Ganges
respectively) and Bihar plateau also known as Chhota Nagpur plateau. The total area
covered under south Bihar is about 40,000 sq.kms, which is slightly less than one fourth
of the total area of 174,000 sg.kms of the state. Historically, ahar-pyne system of
indigenous irrigation has been the most important source of irrigation in south Bihar.
Even today, it provides a shining example of participatory irrigation management. “This
indigenous system is the outcome of the natural conditions and physical configuration
of the country, and has been evolved to meet the obstacles which they place in the way
of cultivation.” (O'Malley 1919, 144)

Most of the places in the south Bihar region receive an average annual rainfall of
about 1000 mm, which may be just sufficient for some of the low water-consuming
crops grown during kharif, but not paddy. In addition, the rainfall is conditioned by two
constraints. First, there is a deficit in the rains amost every third year. Second, paddy
experiences moisture stress during the crucial period of hathia in case of rain failure.
The southern part of thisdry zone comprising erstwhile districts of Patna, Gaya, Shahabad,
south of Munger and south of Bhagalpur is usually referred as south Bihar.

Bounded by Bihar plateau in the south and Gangetic valley in the north, south
Bihar has a marked slope from south to north towards the Gangetic valley and is
comparatively rapid, the average fall northwards being about 1.13 to 0.76 metre per km.
A number of rivers debouch from the southern hills and intersect the region asthey flow
across from south to north. Since these rivers are rainfed, as soon as rainfall occursin
their catchments, they swell up into rushing torrents and discharge the runoff very quickly
(within hours) through their sloping beds. As aresult, the water is either rapidly drained
from the area where the soil is stiff clay or percolates down swiftly if the soil is sandy.
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Ahar-Pyne System'’

On casual examination, the area would seem utterly unsuited for rice cultivation,
both from the physiographic and the rainfall regimes. But both difficulties have been
overcome by the ingenuity and industriousness of its inhabitants, who have devised a
system by which the natural drainage is blocked and the water impounded for use and
have also brought rivers into their services by diverting the water they bring down.

Therefore, in order to prevent the water being wasted, long narrow artificial
channelscalled pynesare led off from therivers by means of which thewater isconveyed
to the fields. The water is impounded in extensive reservoirs caled ahars, which are
formed by constructing a series of retaining embankments across the lines of drainage.

Ahars consist of a major embankment across the drainage lines with two side
embankments running backwards upto along the drainage line, gradualy losing their
heights due to the surface gradient. An ahar is either U-shaped or rectangular.
Embankments are built on three sides of the rectangle, the highest bank being at the end
where the water would ordinarily emerge, while one side is |eft open to allow the water
to emerge and enter (O’ Malley 1926, 94). The drainage water enters from the catchment
following the natural gradient of the country. Water supply for an ahar comes either
from natural drainage after rainfall (rainfed ahars) or through pynes where necessary
diversion works are carried out. Opening outlets made at different heights in the
embankment draw out water for irrigation. Aharswith sidesthat are morethan akilometre
long, irrigating more than 400 ha are not rare, though smaller ones are more common
(Sengupta 1996). However, the average areaiirrigated per ahar during the early twentieth
century was said to be 57.12 ha (Tanner 1919, 145).

Pyne'® is the local name for the diversion channels. These channels maybe of
various sizes. The small ones are those found originating in ahars and carrying the
water of the ahars to cultivable plots. The large ones have their origins in rivers from
which water is diverted through these artificial channels using the ahars. They are led
some way upstream, above the level of the land intended to be irrigated. It is often 3to
5 km before the water of the pynes reaches the level of cultivation. Some of the biggest
pynes are 16 to 32 km in length, and some of them known as dasian pynes (pynes with
10 branches) irrigate many thousand acres of land of hundreds of villages (O' Malley
1919, 145).

Apart from irrigation, another useful purpose served by ahar-pyne systemisflood
mitigation. Writing about the then Gaya district, the collector (1947-49) observed that
as long as these minor irrigation works were kept in a reasonable state of repair, floods
in lower regions were well under control (Roychoudhry, 1957).

17 This section has drawn heavily from Pant's paper, “Indigenous Irrigation in South Bihar: A case of
Congruence of Boundaries’, Economic and Poalitical Weekly,33,49, December 5, 1998.

18 A pyne can be used for (1) transporting the river water to an ahar, (I1) to irrigate the field (rarely
directly ) through branches taking off from it and (I11) taking out ahar water for irrigation
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Extent of Irrigation

The ahar-pyne system of irrigation was overwhelmingly more important in south
Bihar, where it used to irrigate about 35 per cent of 2.5 mha of cropped land during the
first two decades of the 20" century. Compared to this, theirrigation in north Bihar was
a mere 3 per cent of 3 mha cropped area. During this period, of the 0.98 mha area
irrigated by ahar-pyne, 0.88 mha area was from south Bihar, while only 0.1 mha was
from north Bihar (Tanner 1919, 136). The areairrigated by this indigenous system has
since then witnessed a constant decline—from 0.94 mhain 1930s to 0.64 mhain 1971
and to 0.55 mha by 1975-76. Today the area irrigated by ahar-pyne system in whole of
Bihar has come down to about 0.53 mha constituting about 12 per cent of irrigation
from all sources (GOB 1997), compared to about 18 per cent from south and north
Bihar alone during the first two decades of 20" century?®.

As per records, the average area irrigated by tanks in British India was about 8
million acres but the supply to many of the works was very precarious and was bound to
fail in years of extreme drought. This figure does not include large areas over which
some water is held up for sometime after every rainfall by means of field embankments
such asto befound under different namesin Bengal, Bundelkhand, the Central Provinces,
Guijarat and Bombay Deccan. The agricultural value of these temporary storage works
was considerable, but the areas protected by them were not usually recorded or regarded
as tank-irrigated areas (Higham 1908, 325).

Thelrrigation Commission of 1901-03 estimated the total areaordinarily irrigated
in British Indiafrom all sources, (Table 3.1) were the total cultivated areais being taken
as 226,000,000 acres (Higham 1908, 345).

Table 3.1: Irrigation area by source and owner ship in 1901-03

In acres
Source of Irrigation State works Pvt. Works Total
Wells - 12,895,000 12,895,000
Canals 15,644,000 1,235,000 16,879,000
Tanks 2,944,000 5,194,000 8,138,000
Other sources - 6,186,000 6,186,000
18,588,000 25,510,000* 44,098,000

Note: This does not include irrigation data in Native States (land of local kings/zamindars)

* The area shown under other sources includes a large area (5,000,000 acres) irrigated in Bengal from
private canals and from water held in natural depressions and in shallow artificial tanks.

19 The extent of decline has been worked out on the basis of following data sources: (1) Census records
from 1921 to 1961, (I1) Season and Crop Report, Bihar 1971, and (111) District wise data available with the
Directorate of Statistics, Government of Bihar, 1975-76.
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Reasons of Decline

There are three important reasons for the decline of ahar-pyne system: First, until
the abolition of zamindari system,? the zamindars used to maintain these systems as
they had the capita resources and vested interest in doing so. Tenants were required to
pay gilandaz (for improvement of irrigation works) charges. “ Gilandaz is an excellent
form of investment asthe capital spent onit attracts adividend of 40 to 50 per centinthe
first year itself, and in some cases 100 per cent. Even if the landlord received only half
of the produce from the land irrigated by these works, they would get avery good return
on their capital outlay” (O’'Malley 1919, 158). After the zamindari abolition there are
no regular budgetary outlays for the repair of these systems. The only possible avenues
of repair were hard manual labour during drought period, JRY, some relief schemes,
food for work programme and also M1 department which can spend some plan funds for
the renovation of these systems.

Second, alarge number of alternatives have come before the farmers during the
post Independence period in the form of new canal schemes and tubewells. The growth
of tubewells, particularly during the post green revolution period is phenomenal. This
has been aided by high doses of government subsidies for private tubewells. Back in
1970-71, theareairrigated by tubewellsin Bihar was about 17 per cent of thenet irrigated
area, and this reached above 48 per cent in 1994-95 (GOB 1972 and 1997).

Further, wellsin alluvia are amuch more reliable source for irrigation than tanks
and ahar-pynes. Even at the start of 20" century (Table 3.1), while wells were
irrigating 29 per cent of area, tank irrigation was limited to 18 per cent. With population
increase, irrigation demands had also increased and to meet such demands alternative
sources had to be tapped. So much so, that by 2001, while ahar-pynes were irrigating
1.6 per cent area the areairrigated by tubewells had increased to 26.6 per cent.

The third reason for the declining performance of ahar-pyne system in south
Bihar’s irrigation is non-integration of these systems in the new diversion schemes
undertaken by the state’'s Irrigation department after Independence. The problem got
accentuated on account of not taking over these systems formally and legally.

Need for Integration between New and Old Schemes

In 1950's, particularly during the first and the second five-year Plans, a
number of diversion based irrigation schemes were undertaken in south Bihar. In
most of the cases, the area brought under the command had very elaborate indigenous
irrigation network through ahars and pynes, particularly in the upper reaches. The
plannersrealising the val uable contribution of thisindigenous systemin subsidiary storage
and water distribution, dovetailed it in their plan, thereby increasing the capability of

2 During the British period all the cultivated land belonged to zamindars (feudal landlords) who paid a
fixed share of the revenueto the British Government. After Independencein 1952 this system was abolished
and the land was distributed among the erstwhile tenants.
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the run-of-the-river scheme on a rain-fed river, whose performance was subject to
occurrence of monsoon flows. They relied on the contribution of the existing ahars so
much that they planned for about two-thirds of the command to be irrigated during the
critical hathia period through the ahars, which were to be filled up from cana networks
by drawing maximum possible water during favourable period of river flow.

Theenvisaged integration of ahar-pyneswith the new irrigation schemes, however,
could not be achieved in alarge number of cases and this indigenous system was made
to languish over time. A study by a Bihar based consultancy firm shows that the number
of ahars in the command of Upper Mohar Irrigation Project covering the districts of
Gaya and Aurangabad had dwindled from 109 in the pre-project period to 44 in post
project period (Metaplanner 1990) consequently affecting irrigation in an adverse manner.
If due attention had been paid to proper maintenance of these indigenous systems and
their integration with new canal networks, al these new diversion schemes would have
been grand success stories.

Management of Ahar-Pyne System

Three functionaries looked after the operation and maintenance of ahar-pynes,
particularly the ones relating to maintenance and overseeing of water distribution. These
were headman, barahill (supervisor) and gudait (watchman). A unique feature of ahar-
pyne management system in some parts of south Bihar was that some functions were
associated with particular castes. For instance only dusadhs (schedule caste) were hired
for the job of watch and ward. Similarly, the drumbeaters used to be from the Muslim
caste of dafalis. Dusadhs were selected for the job of watchmen because they used to be
physicaly sturdy, and their muscle power used to come handy in matters of inter-village
and intra-village disputes. Similarly call for goam (collective physical action) used to
be made by beating of drums, and drum beatings was the traditional occupation of
dafalis.

Acquisition and Transport of Water

Since some of the pynes ran over 30 kms, covering hundreds of villages and
irrigating thousands of acres of land and the construction of suchirrigation worksrequired
huge capital investment, only big landlords could build it. In fact, sometimes it required
the collaboration of two or morelandlords. In such occasions, each participating landlord
used to appoint his team of officers to look after his interest on the negotiating table
during the construction phase. It should however be understood that usually the cost
involved inthe construction of pyneswasmuch higher than that of ahars. The construction
of pynes, particularly thelarge ones, involved excavation of channelsrunning into several
kilometers. In case of ahars, even when they were large, the work involved construction
of embankment from three sides, the highest being on the northern side to check the
flow of water from south to north. Writing even in the early part of the present century,
O’'Malley noted that no new pynes of considerable size were being constructed in his
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times. According to him, large pynes were constructed several years back when larger
areas were under the control of single zamindars (landlords) and their authority to
enforce their orders and wishes was more absolute than during O’ Malley’s times
(O'Malley 1919, 155).

Repair and Maintenance

The repair and upkeep of ahar-pynes is generally of two types. The first one
involves major repairs and the other deals with the minor routine upkeep to make the
system work. In case of major repairs, as farmers did not have the capital required,
the responsibility of these matters was entrusted with the landlords. This point
has been highlighted by both Buchanan (1939) and O'Malley (1919, 147). No doubt,
the amount spent by the landlord was later realised from the farmers under the
gilandazi (improvement of irrigation works) (mentioned earlier while discussing the
reasons of declineintank irrigation). Today also, farmers do not undertake major repairs
and the same are done by the M| department. The only differenceis, in the past, farmers
had to pay for the repairs as well as irrigation, while today they do not pay for any of
these. The routine upkeep work involves cleaning and desilting of ahar and pyne and
maintaining the water conveyance network, while the system is in operation. Ordinary
maintenance such as the clearance of silt, the repair of small branches of the ahars and
field channels is done by the cultivators themselves under goam system and it starts
before the onset of monsoon. In the past, under this system, "at the order of the landlord
or hislocal agent or servant, the cultivators have to supply one man per plough to turn
out on these occasion and carry out the work; the peasants come out in a body and this
iscaled goam” (O'Malley 1919, 146). In case of wealthier peasants, they were alowed
to send paid labourers but had to be present to supervise the ongoing work. This system
of use of community labour for maintenance of irrigation work was also very much in
voguein thethen Madras state, where it was | egitimised through legid ative action (Reddy
1996) and is called khudi murrammat (self repair). Goam was and still is very effective
in meeting the emergencies. The call for goam is made by beating of drums. The
drumbeater goes from placeto place announcing the nature and | ocation of the emergency.
The most common emergencies relate to breaches in embankments and big pynes,
breaking, cutting and blocking of pynesin upper reaches. Even blocking or diversion of
river water in the upstream is not uncommon during the water scarcity times of drought
years. Goam occurs even today in hundreds of villages of south Bihar.

Thus collective action finds place in operation as well as maintenance works.
The maintenance work includes desilting of ahar and pyne beds, and regular repair
of embankments. Apart from these routine activities, an important task is to keep
constant vigil, particularly during monsoon against sudden damage of protective
works which may occur due to natural or man-made reasons. The operational works
include cutting and closing embankments for diversion, erection of bunds or garandis
across the pynes, opening and closing of outlets and manual water lifts at times to
irrigate uplands.
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Allocation and Distribution of Water

Allocation of water, which was managed by the cultivators, was a major source
of conflict. Buchanan (1939) wrote that the landlords would “ appoint proper personsto
divide the water among the tenantry”. According to O’ Malley (1919, 146-147), the
parabandi system was used to distribute water among the villages from a common
source (usualy apyne). Parabandi, derived from theterm para (turn) and bandi (fixation)
means fixation of turn. Each village had its fixed turns in terms of number of days and
hoursto avail theirrigation service. Theseturnswere assigned through mutual agreements
or on the basis of ancient customs. In case of principal pynes under different estates, the
rulers of such estates used to maintain a detailed register called lal bahi (red register).
The register specified the irrigation rights of each village. Usually parabandi
arrangements began in the month of aswin (mid-September to mid-October), when the
demand was high and supply limited. At other times, all branches of pynes are |eft open
(Agarwal and Narain 1997, 87).

Selected Districts for the Survey

The three districts selected for the survey of tanks were Patna, Nalanda and
Jamuai.?t Although in the beginning it was planned to conduct the survey in the districts
of Patna, Gaya and Jamui, from areconnaissance carried out around old Nalanda area,
some of thelargest and oldest of tanksin Bihar were seen here with fishing and irrigation
together. Subsequently, Gaya was dropped from the study.

Leaving out district Gaya from the study was really distressing considering the
fact that this district is historically most important for the ahar-pyne irrigation. In the
old district Gazetteers of 1906, O’ Malley wrote that the agricultural prosperity of Gaya
depended on an extensive system of irrigation. While in the north east part of the district,
Sone canal provided the boon, €l sewhere people were dependent on methods of irrigation
which had been practiced from time immemorial and was known as ahar-pyne system
(Roychoudhry 1957, 204). However, consolation can be derived from the fact that a
great deal has been written on the ahar-pyne system of irrigation in Gaya district.

Another reason for doing the survey in Nalanda was to explore the possibility of
establishing possible role for the large tanks that exist within afew kilometers radius of
the old Nalanda ruins in the supply of food for the students, teaching community and
their families in the ancient Nalanda university. Unfortunately the detailed history of
these large tanks could not be found.

Patna and Nalanda

Nalanda, which consists of the then Biharsharif sub division, did not exist in
those days and was part of the Patnadistrict. Thus, old records are not available separately
for Nalanda and Patna data is applicable to Nalanda as well.

Writing detailed account of big and small reservoirgahars that existed in Bihar
and Patnain the early 19" century, Buchanan observed that the cost of maintaining such

2L While Nalanda was a part of Patna district in the past, Jamui was carved out of Monghyr district.
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reservoirs varied between rupees 25-500, depending on the size. He further informs
that the expense both of making and repairing the canals and reservoirs was entirely
defrayed by the zamindars, who appointed proper persons to allocate the water among
tenantry. Towards the end of the season, the water was lifted from both reservoirs and
canals using lifting devices. The basket suspended by rope, caled here changr, was
sometimes used, when the quantity of water remaining was small; but, when the quantity
of water was considerable, an equipment like a canoe was used if the height to which it
was to be raised was small, while the pot raised by level was preferred, when the height
was considerable (Buchanan 1934, 533-34).

In the early part of 20" century, O’ Malley wrote that the agricultural prosperity of
Patna depended largely on extensive system of irrigation. To the west of the district
cultivators benefited from a portion of Sone canal. But elsewhere, they were
dependent on indigenous methods of irrigation of which the most prominent was ahar/
karhas. This indigenous system was so devised as to utilize not only the rainwater and
the water brought down by the rivers debouching from the Gaya district, but also as
much of the floodwater as possible. This was done chiefly by masonry reservoirs
called ahar. The water impounded in these reservoirs was distributed among the fields
through narrow channels called karhas. Whenever the level of the fields to be irrigated
was lower than of the ahar, water was led into the karhas through pipes known as
bhoklas. But, if the fields requiring irrigation was at higher elevation, water was
lifted to the requisite heights by means of water lifting devices. The water, after being
taken to the fields was retained in them by means of a network of low banks (ails)
collectively called genrabandi?.

In Patna, ahars were the most important works of irrigation owing to their sheer
number and the large area they irrigated. Cultivators did minor repairs of ahars and
pynes, while those requiring considerable expenditure were usually carried out by
landlords along with rest of the arrangements for irrigation (O’ Malley 1907 a).

While writing about irrigation and agriculture in the early part of 20" century,
O' Malley also makes descriptions about socia groupings. Inthisrespect, hisobservations
on two most prominent backward castes are most interesting. According to him, “The
goalas or ahirs are the most dominant caste in the district in terms of the size of its
population. They arethrifty race, selling grams and husks, themselves thriving on coarse
food; and cutting grass for their cattle, while their women go about selling milk, butter
and ghi. They are generally cultivators and cattle breeders. While many of the poorer
are labourers, a few rich zamindars also belong to the caste. They are notoriously the
most quarrel some caste in the district, consequently concerned in riots and very fond of
lathi; cattle trespass forms a frequent subject of dispute among them. They have the
reputation of being audacious cattle stealers, and many at the bottom of the social

2 Genrabandi was the name for the series of embankments built to prevent water from running off the
fields. The gherwa or outer embankment used to be about four feet high, within was a series of smaller
embankments (genra) and last of all were the ordinary ails round individual fields (O' Malley and James
1924, 100).
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hierarchy are professional thieves.” On kurmis aso his observations are no less
interesting as he observes, “They are amost entirely employed in cultivation but many
of the poorer are labourers. Some take service as khidmatgars — a few are zamindars
and thikadars and many in towns are moneylenders. As cultivators, they confine
themselves to stable crops as a rule and do not breed cattle. They are fond of petty
litigation, and are apt to engage in disputes about the possession or crops and lands’
(O’ Malley and James 1924, 51-52).

In 1922, James observed that the clay soil which wasfound in large part of Patha
district did not retain moisture well; and the dope from south to north was such that rain
water would runaway if no measures were taken to store it. Cultivation therefore,
depended largely on embankments, which prevented water from being wasted away
and as aresult 60 per cent of the cultivated area was irrigated which was higher than in
any other district in Bihar (O’ Malley and James 1924, 95).

The extent of irrigation from different sourcesin different periods of 20" century
can be gauged from Table 3.2 and Table 3.3.

Table 3.2: Area Irrigated by Source over years
(Area in thousand acres)

Year and Area

Source of Irrigation [ 1957 1) (1921-22) (1964-65)

1. Government Canals 24.0 153.2 122.3
(3.7 (19.8) (18.3)

2. Private Canals/Pains 232.2 232.2 Negligible
(36.2) (30.0

3. Tanks and ahar 261.4 261.4 59.4
(40.6) (33.8) (8.9)

4. Wells 73.1 731 182.5
(11.4) (9.5) (27.3)

5. Other source 52.9 52.9 304.9
(8.2 (6.9) (45.5)
643.6 772.8 669.1
(100) (100) (100)

Values in paranthesis indicates percentage.
Sour ce: District Gazetteers, Patna, 1924 and 1970

Note: Other sourcesin 1907-12 and 1921-22 refer to water directly taken from river. Private canals and
pynes in old Gazetteers are treated as synonymous. Pynes, however, are intrinsically linked with ahars
because pynes provide an important function of filling tanks with water apart from providing irrigation to
the fields directly.
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Table 3.3: Irrigation by Tanks in Patna (including present Nalanda District) over
the Years

Year Irrigation from all Irrigation from Per centage of land
sour ces (acres) Tanks (acres) irrigated by tanks

1911 507744 157437 31.01

1921 677633 261085 38.52

1931 683164 261363 38.25

1941 657230 240160 36.54

1951 626155 50689 8.11

1961 652285 25279 3.87

Sour ce: Census 1961: Bihar: District Patna, District Census Handbook

Note: Thereason for the sharp decline of theirrigation from tanksis not mentioned in the document of the
Census 1961

Table 3.2 deals with source wiseirrigation in the district during the first 65 years
of 20" century, while Table 3.3 presents data in respect of tank irrigation at decadal
intervals starting from 1911. Tank irrigation in Patna (including Nalanda) district marks
abig jump between 1911 to 1921 from 31 per cent to about 39 per cent. For the next two
decades, percentage area under tank irrigation remained more or less in the range of
37 per cent and 38 per cent. However, it marked steep decline during 1941 and 1951, to
about 8 per cent of the irrigated area. These slumps must be on account of decreasing
influence of zamindars on the management of tanks, whichisevident from further decline
in tank irrigated area to nearly 4 per cent. Another possibility is that increasing well
irrigation, and drawing down of water table was affecting the tank yield or storage. The
Table 3.2 also shows remarkable increase in irrigated area by wells from 1921-22 to
1964-65. In many situations, tank inflow is nothing but outflows from shallow aquifers

The most important finding emerging from Table 3.2 is that tanks and ahars
constituted the most important source of irrigation at least till the end of the first
quarter of 20" century. Further, if the area irrigated by private canal or pynes is aso
included, the extent goes over from two third to three quarters of the total irrigated
area. Another noticeable feature is that “other sources’ in the later period became the
most important source, so much so that this category accounts for about 46 per cent of
theirrigation. A number of knowledgeable people in Bihar regard that alarge chunk of
thisis from ahar and pyne.

Jamui

Jamui district has been carved out of Monghyr and forms the southern part of old
Monghyr district, which was most famous for its ahar-pyne irrigation in whole of south
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Bihar. Infact, the southern part of the present Jamui district forms border with Jharkhand
and has the same kind of topography and social group as that of Palamau.

Towards the end of the first quarter of 20" century, while writing about the area
constituting the present Jamui district, O’ Malley (1926) had observed the area consisted
of undulating country stretching from Kharagpur hills southwards to the border of the
then district. In the Jamui thana and the present district, in the north of this tract, there
are extensive areas under rice, and in the extreme south (referring to the area bordering
Jharkhand), the cultivators carve out paddy fields by leveling the beds of streamlets,
and terracing the sides of the wider and shallower valleys. In the same way he goes on
to say, in south Monghyr (refers to present Jamui district), irrigation is practiced far
more elaborately, affecting 42 per cent of the net cropped area. Theirrigation is of three
main kinds, viz., from artificial water channels called pynes, from artificial reservoirs
called ahars, and from wells. According to him ahars formed the principal source of
irrigation in the then Jamui subdivision and that irrigation from this source in Jamui
thana was 63 per cent and that in Chakai thana was 54 per cent. He further mentions
that both small and large ahars operated in this area. If a small ahar was built across
a drainage channel, a narrow cut was made at the deepest end to let out surplus
water. On the other hand, if the ahar was alarge one, aweir was made for this purpose,
so that water would escape and fill other aharslower down the tract. The water flowed
through aweir from ahar to the channels and to the fields. However, when supply level
dropsin the ahar, water is taken by means of latha-kunri, karin and chanr? (O’ Malley
1926, 91-95).

Describing the tribal belt of the district, O’ Malley observesthat little irrigationis
possible in the hilly region of the Chakai thana. But rice is grown in reasonably large
areas in the beds of hill streamlets, which the santhals turn into fertile lands using their

2 The latha is a long beam working on an upright forked post, which serves as a fulcrum. The beam is
weighted at one end with a stone, and a cone-shaped bucket (kunru) is attached by arope to the other end.
The cultivator pulls down the ropetill the bucket isimmersed, the weight attached to the lever then liftsit,
and the bucket is emptied in to the water channel.

The karin is a water scoop shaped like “dug-out” canoe cut in half. It is usually made of single piece of
wood, but iron karins are not uncommon. The broad open end rests on the water channel which is to
irrigate the fields, and the pointed end is dipped in to the reservoir. The water israised by alever overhead
with a weight at the end of it. The karin is used for raising water from ahars or from a lower channel
where water is plentiful, to a higher channel and has not to be shifted to a considerable height.

The Chanr Sair is used where the level of the water in a stream or tank is slightly below the level of the
land to beirrigated. Here water is often raised by means of chanr or sair. This consists of apiece of closely
woven bamboo matting, about 18 inchesto 2 feet square with two of its corners brought together and sewn
up. Two ropes are attached to the wedge-shaped end so formed, and one to each of the pieces of wood
fastened across the mouth to keep it open. Two men standing one on each side of the pool of water, dip the
chanr_into pool, swing it up to the bank, and tip the water in to the channel by sharply raising the ropes.
Water is sometimes lifted to a high level by means of a series of these chanrs, when fields to be irrigated
form a succession of terraces on a slope.
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skills. An embankment is built across the stream near its source, and the stream-bed
beneath the embankment isleveled into fields, which continue one below the other, like
the steps of a stairway, down the whole length of the stream, till it reaches the main
stream or strikes soil, which can not be cultivated. Each field also actsasasmall reservoir
for thefield below it and all the fields are thus assured of acontinuous supply of moisture
and, except in extremely dry years, produce good crop.

According to O'Malley, some of the reservoirs thus formed were very large and
supplied an extensive area with water, but a good deal of cutting was required in order
to construct channels from the bed of the stream in which the water was originally
collected (O’ Malley 1926, 95-96).

Survey Findings

In terms of origin of tanks (Table B-1), it is found that while an over-whelming
proportion of tanks (73 per cent) in Nalanda are of ancient origin, 88 per cent of tanksin
Patnawere built during the British period. Overall, just 5 per cent of the tanks were built
during the post-Independent period. But there were 40 per cent of tanks from ancient /
medieval period®* and 55 per cent were from British period.

As regards the ownership of these tanks (Table B-2), it is found that in Patna
50 per cent of tanks were owned by government while the rest 50 per cent were
privately owned. The privately owned tanks include those captured by individuals
where legal petition is pending with the court for title claim. In case of Nalanda, each
panchayat and individual households own about 30 per cent tanks and the government
owns 27 per cent.

In terms of peopl€e’s access to the tanks (Table B-3), it is found that in Bihar, in
80 per cent of the cases, the tanks are open to all. Looking at the fact that 40 per cent
tanks are private, this implies that a number of tanks allow access to outsiders.

In terms of size of tanks (Table B-4), it isfound that tanks of all sizesare foundin
Bihar. However, the largest proportion of tanks are found in the size category of 2.5 to
10 acres which covers 45 per cent of the tanks, followed by 20 per cent of tanks with a
size category of 11 to 20 acres and then 15 per cent tanks falling the size category of
below 2.5 acres. The average size of thetanksis 16.2 acres. District wise analysis showed
that the average size of tanks in Patnais 20.1 acres, followed by 14.5 acres in Nalanda
and three acres in Jamui.

The average irrigated area per tank (Table B-5) shows much greater evenness.
Although areairrigated per tank was highest (60 acre) in Jamui, the average for the state

2 |t refers to tanks constructed before the advent of British in India. This categorization was used for the
survey of tanks (see interview schedule at p.146, question 2). Since our research was not an archeology
study, the categorization ultimately depended on what our responded said (p.121, para 2) and/or what we
observed during the site visit. However as per historians, the ancient period is taken up to 6th century AD
and medieval period from 7th century to 16th century
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as awhole comes to about 48 acres per tank. Theratio of irrigated area and the tank area
was also found to be highest in Jamui where it stands at 20:1, followed by Nalanda
where one acre of tank areairrigates 3.1 acres of land and the lowest ratio isat 2.6:1in
Patna; the average for the state, however, comesto 2.9:1.

Table B-6 examines the data on tank-irrigated area from two angles. Thefirst one
looks at area irrigated by tanks during the three cropping seasons and the second one
looks at the mode of irrigation, i.e., whether manual, energized, lift or flow irrigation.
In case of manual irrigators, they use such traditional modes as karing, latha -kudi,
while in case of mechanical all kinds of pumps such as diesel and kerosene are used. In
case where water level is high such as in case of village Salapur in Patna district,
Chinese diesel pump set (called by farmers as CD, which stands for - Chinese Diesel
Engine) were found to be very popular among the farmers.

Data on season wise irrigation shows that the largest proportion of the area is
irrigated during kharif season, which accountsfor 60.7 per cent of thetotal tank irrigated
area, followed by 38 per cent during rabi and a meager 1 per cent of irrigation during
the summer season.

As regards different modes of irrigation, flow irrigation is possible only during
the kharif season, while in rabi and summer seasons, no flow irrigation is practiced in
any of the districts. Even during kharif, lift irrigation seems to be more in vogue as
about 58 per cent tank irrigation is done through pumps, compared to 33 per cent by
flow and about 9 per cent manually. The only exception in this respect is Patha district
where about 49 per cent of irrigation is done through flow method compared to about
43 per cent through pumps. Another notable point is that athough tank irrigation is
meager during the summer, about 27 per cent of it is done manually, compared to about
73 per cent through energized lifting. Thisisin sharp contrast to the proportion of area
irrigated through manual means in kharif (8.8 per cent) and rabi (1.6 per cent).

In Table B-7 the gross area irrigated through various modes in the three districts
is examined. It is found that overall about 73 per cent of gross irrigation is through
energized lifting, followed by about 21 per cent from flow irrigation and 6 per cent done
manually. In case of Jamui mechanical mode is most popular accounting for 93 per cent
of the gross irrigated area. In the case of Patha, 54 per cent of the tank irrigation is
through pumps and 39 per cent by flow method. In case of Nalanda, about 77 per cent of
the area is irrigated by pumps and about 16 per cent of the area is irrigated by flow
method.

As regard average number of irrigators per tank (Table B-8), it is 66 in Patna and
62 in Nalanda. However, Nalanda seems to have larger number of farmers (4) per acre
of tank irrigated area, as compared to 3 farmers per acre for Patna.

In Tables B-9a, 9b and 9c the depth of tanks during monsoon, winter and summer
seasons respectively, was examined. One thing which comes out very vividly from the

42




three tablesis that in al districts the depth of water goes on consistently dropping from
monsoon months to winter and then to summer. This is quite natural as these water
bodies do not receive inflows during the non-monsoon period. During rainy season
the largest proportion of tanks (45 per cent) have a storage depth of 5-7 feet and another
35 per cent have a storage depth of above 10 feet. During winter, the largest proportion
of tanks (40 per cent) have storage depth in the range of 3-5 feet, and only 10 per cent
have storage depth above 10 feet. There is further reduction of depth during summer
months and it is found that 55 per cent tanks dry during summer months and storage in
another 40 per cent tank remain below 5 feet, and a mere 5 per cent tanks maintain a
storage depth of 7-10 feet.

Asregard the source of tank water (Table B-10), it isfound that 45 per cent tanks
derive their stock from rain (run off from the local catchment), while another 35 per
cent of tanks derive their stock from a combination of rain, rivulet, bigger tanks and
from flood water. The rest of 20 per cent derive their stock from canals, artesian sources
and from village drains.

In respect of maintenance (Table B-11), it is to be noted that responsibility of
maintenance does not necessarily imply that maintenance was actually carried out
by the organizations, who own the responsibility. This is particularly true in the case
of government and panchayat tanks. In this respect, it is revealing that as high as
40 per cent of Bihar tanks are maintained by others who include tanks occupants, fish
contractors etc. For another 35 per cent of the tanks, maintenance responsibility lies
with the M1 or FD of the state government. Individuals who have inherited them own
another 20 per cent of the tanks. Only for the rest 5 per cent tanks in Bihar, panchayat
takes the responsibility of maintenance.

Table B-12 consists of two parts. While the first part deals with the repair of
embankments, the second part deals with the frequency of desilting. The table shows
the pathetic state of affairs with regard to the two major maintenance requirements. It is
found that while in 35 per cent of cases the embankment was never repaired; in
50 per cent cases, desilting was never done. In 25 per cent of cases, repair of embankment
was done oncein 2-10 years and in another 25 per cent cases, it wasoncein 11-30 years.
Desilting, on the other hand, was resorted to less frequently. Only in 5 per cent cases it
was done once in 2-10 years and in 30 per cent cases, it was once in 11-30 years.
However in 15 per cent cases, maintenance (embankment and desilting) was done
annually and these were the tanks which were either owned by individual or by
unauthorized occupants or are run by some form of collectivity. In al these cases,
pisciculture is the main function of the tank.

Table B-13 provides data on the agencies/individuals spending money for the
maintenance and hereacontrast isvisiblein relation to Table B-11 which covers agencies/
individuals accountable for the maintenance of tanks. What is very striking is that there
are 35 per cent of tanks where no maintenance is done. Another important point is that
there is considerable extent of community contributions; in about 25 per cent of cases
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community action and panchayat contribution is forthcoming in comparison to 5 per
cent cases where panchayat has the responsibility (Table B-11).

Tables B-14 and Table B-15 need to be examined together. While Table B-14
furnishes data for the tank studied in detail in each district, Table B-15 furnishes dataon
al the tanks in the villages/haml ets where survey/study was conducted. While Table B-
14 contains data for about 20 tanks, the latter is based on data for about 78 tanks. The
first thing that strikes is that none of the tanks in the three districts are exclusively for
domestic purposes nor any of the tanks in the study villages were abandoned. The main
difference between the data furnished in the two tables is that the larger proportion of
the surveyed tanks has pisciculture related activities. While 20 per cent of the surveyed
tanks are concerned with pisciculture, only 6 per cent of the village tanks have
pisciculture. This becomes obvious if the data in the two tables is examined in terms of
multipurpose tanks. While 65 per cent of the studied tanks are multi-purpose tanks
(Table B-14), the percentageis as high as 80 in respect of al village tanks (Table B-15).

Table B-16 deals with pisciculture aspect of tanks. It is found that there are 16
tanks, which are either exclusively engaged in pisciculture or has pisciculture as one of
the activities or which have data on fisheries activities. It was found that these 16 tanks
generate a total of more than Rs. 18 lakhs rupees. The economic value of the output
generated per tank variesto alarge extent between Patha and Nalanda. The returnsfrom
fish production are not significant when it is assessed in per unit area terms. While
fisheries in Nalanda tanks generate an economic value of Rs. 8,800 per acre of tank
area, Patna tank generates a lesser value of Rs. 5,800 per acre.

Table B-17 and B-18 contain data of the villages / hamlets where the tanks were
located. Looking at the overall position in three districts, it found that higher castes own
a much higher proportion of the land compared to lower castes. The difference is so
much so that while about 17 per cent households belonging to high castes own about
35 per cent of the land, 29 per cent SCs own only about 7 per cent of the land in the
villages. Although OBCs (this category is expressed for both the categories of BC-1 and
BC-Il) aso own much less land, it is slightly higher than their share in the population.
This is evident from the fact that while there are about 54 per cent of OBCs in the
sample, the land owned by them is about 58 per cent of the total village land.

The same is reflected in Table 18 where average land holding of different castes
is shown. The average size of land holding of high castesis 2.75 acre, followed by 1.44
acre for the backward castes and 0.34 acre for the scheduled castes. There are a lot of
inter-district differences in this respect as can be seen from the table.

Findings of Bihar Village Cases

As mentioned in chapter-2 in case of Bihar, case studies were prepared from 7
villagesshamlets. All the case studies are presented in the book as Annexure-4. The
case studies present different pictures in terms of origin, nature and extent of benefits
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and beneficiaries of tanks. Side by side, socio-economic power play, which determines,
who gets what and why, has also been discussed.

In terms of variety, while in one village we find deep dug tanks known as khata,
in other villages we see various types of tanks owned by individual farmers to severa
tanks owned by fisheries department, panchayats and village committees. Even in this
early 21% century, it is not uncommon to see traditional water lifting devices such as
karing and latha kudi in villages which are not far from the state capital Patna.

An interesting feature of severa of these tanks is the seasona nature of water
availability in the tanks. A case in point is Salarpur village of Patna district. During
September 2004, when we visited the village, the khatas (deep tanks) were full of water,
and al kinds of traditional lift devices were visible. However, when the tank was visited
again during December 2004, all khataswere dry and there was no sign of any traditional
manual water-lifting devices. Followings are some of the other important features/
findings emerging from these case studies.

- Although high casteslike bhumihars still dominate the power structure, the concept
of dominant caste has taken a change for the better, particularly in the democratic
framework. The scheduled caste members, holding panchayat offices, were found
to be counted asinfluential personsinthevillage. Similarly in some other villages,
kurmisand other OBCson account of larger share of land holding seem to dominate
the village palitics.

- In several cases it was noticed that private parties had captured tanks located in
government and panchayat lands and made large profits by using them for
pisciculture. It was also found that a lot of land in the water spread area of the
tanks was illegally occupied and used by influential farmers.

- Although fisheries department and panchayats made huge profits from the fishery
contracts, they never ploughed back any portion of this income in desilting or
other repairs or even routine maintenance works of these tanks. Another feature
more pronounced in case of FD was the rampant corruption in issuing contracts.
This resulted in huge revenue losses to the department.

- In many situations, particularly when rains were scanty, there was visible conflicts
between the fish contractors and irrigators. This was most visible where rains
were not occurring and irrigators desperately needed water to save the crops. On
hig’her part afish contractor will not allow water to be taken out of tank when it
has reached a critical level below which the survival of fishesis threatened.

- The location of the tanks is ideal for the local topography and agricultural and
other uses, particularly those tanks that exist since ancient and British times. But
the tanks are not properly maintained, and therefore are not in good condition,
even after public investments.
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The power dynamics at the society level, specially the caste and class dominance
and vested interests, have adverse impact on the profitability distribution of
irrigated crop production and fisheries activities from the tanks and the benefits
are confined to the dominant communities.

Wherever the tank management has been the responsibility of individual owners,
the maintenance of the structures has been good, and hence management of water
has resulted in profitable uses.

There has been a huge waste of public investments as private interests in
connivance with the socialy dominant groups and government officials (in case
of fishing contracts) work against the public interests.

Community actionshave been encouraged in exigenciesand social causesin recent
past but prior to 1980s for agricultural purposes.

Progressive leadership and necessity have prompted community action for
management of tanks for agricultural purposes.
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CHAPTER-IV

JHARKHAND

The state of Jharkhand was carved out of Bihar and came into being on 15"
November 2000. The topographical features of the state are different from that of
Bihar. The state is composed of Chhota Nagpur plateau of Vindhya mountain range
similar to the districts of Bankura, Purulia and Birbhum of West Bengal. The state can
be divided into three parts, viz., north eastern part containing districts of Godda,
Dumkaand Deoghar, (earlier known as Santhal Pargana); the north west part consisting
of districts Palamau, Hazaribagh and Dhanbad; and the southern part consisting of Ranchi,
Gumla Lohardagga, Shinghbhum and others. The state has nearly 27 per cent tribal
population, who are the original inhabitants, living in settlementsin deep jungles. The
major traditional source of their livelihood was the forest and they were introduced to
settled agriculture in the latter part of 19" and early 20" century. The immigrant,
non-tribal population made them to shift to permanent cultivation. The concentration of
santhal tribesis greater in northeast part of the state, and they perhaps started practicing
agriculture earlier than the rest of the state.

The santals first settled in this region during 1790-1810. Later on in 1855 santal
Rebellion known as hul broke out. Thistriggered migration of santals to these areas that
brought achangeintheir lifestyle and mode of sustenance. In O’ Malley’swords, "* Santal
rebellion’ caused santals from different parts of Bengal to concentrate in these areas by
migration. But later they had to migrate out due to insufficient reclamation of
forest land for agriculture, asit did not match with the needs of fast growing population”
(O'Mdlley 1910, 54-65).

The surface of these areasisto alarge extent composed of long undulating ridges
between which the drainage runs off to join the larger streams. The crests of ridges are
very poor for cultivation. However, the slopes of these ridges have been used for
cultivation. The slope thus presents the appearance of a series of steps, which are
converted into terraces for rice cultivation. The rice terraces are flooded as soon as the
rain setsin, and water is retained until the crop matures in late autumn. Thus irrigation
was absolutely not necessary. The natural topography facilitated irrigation to a large
extent. O’ Malley (1910, 190-91) writes, “ Fortunately the undul ating nature of the country
affords great facilities for protective works. These facilities have been so fully utilized
so that one third of rice land is now protected and only two third remain unprotected”.
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The irrigation works generally took the form of embankments constructed across
ravines, hollows or the natural depression or at the head of the numerous valleys that
impounded the drainage water. These formed reservoirs from which the rice fields
stretching away, were irrigated. The such small sized tanks are caled ‘hires and the
large sized ones are called bands. These embankments were in very large numbers,
judged by the fact that each village had at least one or two. The smaller onesdried upin
amonth or two after the rains ceased, whereas the larger ones having large catchments
ensured continuous stream flows during the dry spells.

Their sites were usually well chosen and the beds of the bunds were often
impregnated with natural springs. The gouda area, which was another tract of 259 square
kms., was irrigated by channels called daubs leading from embankments thrown across
the bed of streams to fields at lower level (similar as pynes in Gaya district). These
channels frequently traversed through severa villages, all of which assisted in their
construction and shared the benefits accruing from them. In the opinion of McPherson,
the existing land system (with farmers holding fragmented land in the head, middle and
tail end) benefited due to the peculiar advantage of cooperation it created amongst the
cultivators. He further termed “the faculty of association and cooperation has been
fostered and developed to a degree that is impossible in the ordinary district.... works
(irrigation works) that were beyond the means and enterprise of theindividual cultivators
were successfully carried through by united efforts of the community.... and cooperation
has told not only on the work of construction but also on the work of maintenance and
repair (of bandhs, tanks and other works of irrigation)” (O’ Malley 1910, 192-93).

Even ryot (tenant) cultivators were free to construct embankments. The landlords
were self-restrained from interfering in the work of improvement of irrigation works,
and left individual ryots free to think out and execute their own ideas in agriculture and
irrigation.

North western part of the Jharkhand, where the tank survey was conducted has
been significant for irrigation since the 19" century. The hilly and undulating terrain in
the western part of this region (Palamau) witnessed settled agriculture very late. This
history of irrigated agriculturein thisregion isnot very old; asthetribal people (original
inhabitants) practiced slash and burn cultivation? in which irrigation had practically no
role to play. Substantial influx of caste peasantry during 19" century from the plains of
Bihar to this region brought the agricultural practices, including the art of irrigation
with them. The contact of caste peasantry, such as mahto and kurmi with tribal s stimulated
the growth of agriculture and extension of irrigation through ‘ahars’, pynes’ and tanks
(Sharma, 1985, 118-120)

% ZGlash and burn agriculture is the process of cutting down the vegetation in a particular plot of land,
setting fire to the remaining foliage, and using the ashes to provide nutrients to the soil for use of planting
food crops. Slash and burn is a method of agriculture primarily used by tribal communities for subsistence
farming (farming to survive). Humans have practiced this method for about 12,000 years, ever since the
transition known as the Neolithic Revolution, the time when humans stopped hunting and gathering and
started to stay put and grow crops. Today, between 200 and 500 million people, or up to 7% of theworld's
population, uses slash and burn agriculture.
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In the beginning of the 20" century, the region throughout had a system of,
damming up valleys by 8-10 feet high bunds constructed in series, forming small tanks
or ahars, having no masonry sluices. These ahars gave agriculturists a good harvest of
paddy whether rainfall was sufficient or not. In thisundulating tract, with erratic rainfall,
there must be enumerable small streams, the water of which could be dammed and
diverted into tanks and utilized in saving the crops at critical seasons. On the bed of the
tank, as the water was drawn off, wheat or gram were sown on the moist soil and good
rabi crop was obtained (O’ Malley 1910 a, 193).

As discussed above, the tribal population gave up slash and burns cultivation and
started settled agriculture in 1930s. Famines had made them construct ahars during the
19" century but the pace of construction of ahars and tanks was accelerated during the
first quarter of the 20" century. The first survey and settlement operations in the district
of Palamau recorded existence of 148 ahars that went up to 1095 at the time of second
survey (1894-95 and 1896-97). The survey and settlement operations in mid 1930s
recorded the existence of 11, 282 tanks (Sharma 1985, 120). With the passage of time
the significance of tank irrigation grew considerably. The ‘grow more food campaign’
covered rehabilitation and construction of tanks, ahars, pynes, karhas under the minor
irrigation scheme.

The southern part of Jharkhand consists of Ranchi, Gumla, Lohardagga and
Singhbhum districts. The districts of Gumlaand L ohardaggawere hitherto part of Ranchi
district. Ranchi, situated at plateau of Vindhya range of mountains, has a major part of
these ranges stretch through north to south like natural wall with rocky spurs and deep
valleys. The central tract of mountain separated by Damodar Valley is undulating,
intersected by numerous streams and rivers and studded with low rocky hills as well as
isolated peaks. Theregion receivesrain almost throughout the year, though concentration
is during the monsoon months from June to September.

The hill streams remain almost dry except in rainy season and do not offer as
much scope for irrigation as the perennial rivers. The process of soil erosion is active
throughout the district due to the undulating land. The rainwater washes away the top
soil in the uplands and depositsit in the low land. As compared to other districts of the
Chhota Nagpur plateau, the tradition of water harvesting was relatively weak in Ranchi
district. Hence, cultivation wastraditionally rain-fed. Some of thelandlordsdid construct
bandhs for irrigating their lands but at the turn of the century, many of them were too
poor to keep thesein astate of repair. They wereal so on such bad termswith the cultivators
that they were reluctant to work with them to carry out any larger works. The peasants
too were extremely improvident, though they had shown themselves capable of united
action in their struggle against landlords. British officials noted that they had not joined
together to carry out any largeirrigation works. In the more heavily forested parts of the
district, the local tribal people cleared forest lands to make new fields and embanked
and terraced the land in streambeds. This was the normal way in which they extended
their cultivation (Kumar 1976, 1-6 & 196-200).
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Table 4.1 Changes in Population Distribution of Major Tribesin Jharkhand

Population of Tribes over the decades
Tribes

1941 1961 1971 1981 1991
Munda* 527116 628931 723116 845887 899162
(14.76) (15.02) (14.77) (14.57) (14.88)
Asur* 4388 5819 7026 7783 9122
(0.12) (0.14) (0.19) (0.13) (0.15)
Oraon* 637296 735025 876218 1048064 1137656
(17.85) (17.55) (17.89) (18.06) (18.82)
Mahli* 56309 67979 74452 91868 105361
(1.58) (1.62) (1.52) (1.58) (1.74)
Chick Baraik* - 30770 33476 40339 45645
- (0.73) (0.68) (0.69) (0.76)
Lohra* 47137 92609 116828 169090 173968
(1.32) (2.22) (2.39) (2.91) (2.88)
Santhal 1392744 1541345 1801304 2060732 2067039
(39.01) (36.81) (36.79) (35.50) (34.20)
Kharwar 77589 190357 139272 222758 173308
(2.17) (4.55) (2.84) (3.84) (2.87)
Kharia 86777 108983 127002 154158 147235
(2.43) (2.60) (2.59) (2.66) (2.44)
Ho 383737 454746 505172 536524 630378
(10.75) (10.86) (10.32) (9.24) (10.43)
Chero 19337 30845 38741 52210 60116
(0.54) (0.74) (0.79) (0.90) (0.99)
Bedia 31813 38241 48021 60445 71719
(0.89) (0.92) (0.98) (1.04) (1.19)
Bhumij 109230 101057 124918 136110 155961
(3.06) (2.412) (2.55) (2.35) (2.58)
Others** 196775 161133 280936 378239 367340
(5.52) (3.85) (5.74) (6.52) (6.08)
All Tribes 3570248 4187840 4896482 5804207 6044010

Values in paranthesis are in percentage.
Source: P.C. Oraon, 2003
Notes. * These are the tribes found in survey areas

** |n this category those tribes are included whose population is below 50,000
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In Table 4.1 the changing pattern of tribal population in Jharkhand has been
presented®. Among the tribes which inhabit Jharkhand, the most important onesin terms
of population size are santhals, oraons, mundas and hos. Except for santhals and hos,
al important tribes were covered in the tank survey. A striking point that emerges from
the data is that while the population of all tribes had increased over the years, the
proportion of certain tribesin relation to thetotal tribal population has decreased. Among
such tribes, santhals are the most prominent ones. In 1941 their population was 39 per
cent, which decreased to 34 per cent in 1991. Asregard oraons, they were about 18 per
cent in 1941 and remained same in (19 per cent) 1991. In respect of mundas, their
proportion has more or less remained the same. In 1941 they constituted 14.8 per cent
and five decades later also they constituted 14.9 per cent. Another important inference
that can be derived from the data is that those tribes that remain low in social hierarchy
such as, mahli, lohra, chick barik etc., constitute avery low proportion of the total tribal
population.

Relationship between Tribes, Agriculture and Tank Irrigation

The population of tribesin Jharkhand is 27 per cent and the profile of these tribes
vary in terms of occupation, environment, natural resource and land. The concentration
of tribal population is highest in the districts of Ranchi, Gumla and Lohardagga. As
mentioned earlier, the tribes covered were munda, oraon, asurs and other tribes having
lower position in the social hierarchy such as, mahli, lohra and chick baraik.

Mundas and Asurs

Thefirst settlersin the district of Ranchi (including Gumla) are the asurs and the
mundas who established themselvesin the region under the system of village communes
in the form of self-governing villages with a strong sense of community feeling,
communal ownership of land and great cohesiveness and purposefulness in the village
agencies. Each village was under the leadership of a village chief called munda. A
confederacy of about 20 villages was known as parha, whose head used to be the paraha
raja or the manki (Verma 2002, 8). Those who cleared jungles for cultivation were in
possession of the reclaimed land and were known as bhuinhar s and such land was known
as bhuinhari land. The Chhota Nagpur king appointed his relatives to rule over these
mankis and they used force over the markisfor collecting revenue. This phase witnessed
the eviction of the tribal population by brute force. The newcomers took possession of
thetribal’s bhuinhari land, which was originally reclaimed by them and converted these
into majhias (landlord’s privilege) land. Chhota Nagpur tribes lived in relative isolation
and lack security until the 16" century. In 1585, Akbar made the king of Chhota Nagpur
amalguzar or tributary, and as aresult, tribal chief became tributary to the great empire.
The headman from each village collected subscription and paid it to his parha chief and
the parha chief paid the money to the raja (Verma 2002, 8). The beginning of the
transformation of the tribal agrarian system however, could be traced to the rise of the

% The tribes, which formed part of our tank survey, have been marked with an asterisk.
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feudal state system in the medieval period, which led to the alienation of the land held
by the tribals. Towards the beginning of the 19" century, a class of Muslim, Sikh and
Hindu traders, moneylenders and adventurers began to find their way to Chhota Nangpur.
As a result the bhuinhars gradually diminished their possession of the land. This is
evident from thefact that merely 249 sq. kms. of 18264 sg. kms. of land wasin possession
of the bhuinharsby theend of the 19" century. Theintroduction of the so-called zamindari
policeby the British administratorsin 1809 amounted to nothing | ess than the appointment
of the wolf as shepherd (Hofmann et al 1950, 513). The illegal deprivation of the
tribesmen of their right over the land led to insurgencies. With aview to woo the tribals,
the Chhota Nagpur Tenure Act of 1869 was passed and a special commissioner was
appointed to survey and demarcate the privileged land of the tenants (bhuinhars). Again
atenancy Act was passed in 1908, which safeguarded the rights of the tribals over the
land. The Deputy Commissioner was empowered to restore their khuntkatti rights over
land. The economy of munda was based on agriculture, fishing, collection of MFP
(marginal forest products) and services or labour. The munda, basically being a warrior
tribe, is generally not oriented to agriculture and historically do their cultivation by dry
and wet methods. They practiced cultivation of coarse variety of paddy, vegetables,
maize, marua, kurthi, kodo, arhar, til and mustard. Thefinevarieties of paddy or agahani
paddy were cultivated by wet method (Oraon 2003, 305-6).

Oraons and Others

Unlike mundas, oraons are an agricultural community. The oraon economy is
primitive, subsistent and self-sustaining; whose basic features are food gathering, hunting
and agriculture. P. C. Oraon the eminent anthropologist and Director, Jharkhand Tribal
Welfare Research I nstitute, Ranchi observesthat although oraonsare settled agriculturists,
the forests also play an important role in their economy. Over 96 per cent of oraon
population directly and indirectly depends on agriculture (Oraon 1993, 1-11).

Table 4.2 Oraon Tribes by Categories

Sl. No. Agricultural Classes Per centage of
Oraon Population
1 Cultivators of un-owned land and dependents 93.84
2. Cultivators of owned land and dependents 0.73
3. Cultivation labourers and dependents 1.49
4, Non cultivating owners and their dependents 0.32
Total 96.38

Source: Oraon, 1993

It is needless to discuss the agricultural practices of oraon, which are no way
different from those of other local tribes in the region. However, it is relevant to throw
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light on irrigation practices, including acquisition and regulation of water by the oraon
tribe. Well to do oraons who grow potatoes, onions etc., on their bari or chira lands dig
wells to irrigate them. In the past, water was drawn manually with the help of latha
kundi but no such practice was found when we visited the area. The villagers informed
us that the government had given them a number of pump sets, which were used to
extract water from wells. Presently in a few villages, reservoirs in which rainwater is
stored are also used by some well to do oraon cultivators by raising bunds at some cost
and labour. Theregulation of water isan important issue. To quote Oraon again, “ Between
the first ploughing and the sowing, the oraon cultivator hasto repair breaches, if any, in
the ridges that separate one terrace from another. Adding earth to the sides and top also
strengthens the ridges. The objective of thisis to prevent rainwater from running over
the ridges or passing through the breaches in the ridges to the lower terraces. From the
time paddy is sown till the end of the rainy season, the amount of the water in the fields
has to be regulated constantly. If too much rainwater is accumulated in the field the
farmers make a narrow opening on the lower side of the field and alow the surplus
water to run off. But if no rain occursfor aday or two, opening is sealed using earth, and
thefield isallowed to get partially submerged with water. Towards the end of the season
(the middle of September), the embankments are made watertight to keep sufficient
water in the fields” (Oraon 1993, 3). This reveals that oraons are conscious of using
water wisely. It implies that they do also regulate the tank water according to the need
and environment.

A success story of a person from oraon community tellsthe community’s aptitude
towards agriculture in tough conditions. In Jamtoli, Simon Oraon managed to
conceptualize, plan and organize the finance for the construction of five check dams,
which irrigated over hundreds of acres of land. He experimented with flow irrigation
techniques and built his first check dam when he was just fourteen years old, which
enabled part of his father’s land to be irrigated when the monsoon was poor or late: a
system that greatly improved his household’sfood security. His success with these crops
encouraged him to expand Jamtoli’s irrigable potential. “Although, it cannot be denied
that Simon Oraon'’s irrigation schemes have been very important in terms of increasing
food security and profits from rabi season crops, his emphasis on modern farming is, to
some extent, resulting in replacement of more traditional farming methods.” (Jewitt
1996, 118-20).7

Other tribes in the locality of Ranchi and Gumla districts are mahli, chik baraik,
and lohra. The concentration of mahli tribe is in Ranchi, Gumla, Lohardagga and
Singhbhum districts of Jharkhand. They have always maintained sustenancein association
with mundas and oraons. The material culture of the mahli tribe reveals their existence-
oriented economy, which is based on basketry, collection of MFP, agriculture, carrying
palanquins and labour. Previously basketry was the main occupation for thistribe. Each

2 This has been described as detailed village case and the same is provided in Annexure V. A summary
of the case is also provided at the end of Chapter IV.
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family owns some land for cultivation, but they are generally tanr land and hence do not
give good yields. Asthey do not have sufficient land, many of them do not have plough
and bullocks to till the land. Although they were said to be professional drumbeaters, in
the survey villages, they were found to be associated with oraons for sustenance.

Chik Baraik tribeis concentrated in the districts of Ranchi, Gumlaand Lohardagga
districts of Jharkhand. They are traditionally weavers and thread makers. But they also
do collection of MFP, trapping of birds, agriculture work and wage labour. In the present
times, they face problems in collection of MFP, as this job is contracted out under the
MFP collection and Forest Regulation Act by the forest department. At times they give
their agricultural land to munda and oraon for sharecropping and keep themselves
engaged in weaving.

The concentration of lohra tribe is in Ranchi, Singhbhum, Palamau, Hajaribagh
and Santhal Pargana. Lohra youths are the work force of the community. Their main
means of livelihood has been iron tool making. They used to purchase iron from the
asur and agaria (migrant from Madhya Pradesh) tribes and prepare tools in their
workshops. Each lohra family owns some cultivable land, but of poor quality. They do
not have sufficient land on which they can depend on for sustenance. They also collect
food and MFP from the forests.

Table 4.3 Survey Area Profile (Census 1991)

| Nameo block and Disriet | SR o afion | population
1 | Ranchi Tota 7573 43.56 5.57
a | Bero 387.84 58.35 191
b | Sonahatu 376.58 24.37 8
c | Bundu 264.19 47.95 6.56
2 | Gumla Total 5320.94 69.76 3.62
a | Sisai 425.44 65.03 1.34
b | Bharno 299.77 72.44 1.56
3 | Paamau total 4315.16 8.98 27.41
a | Chainpur 639.43 18.85 22.71

Source: P. C. Oraon, 2003




Palamau

The word Palamau is made up of two Hindi words“Pala” which means frost and
“mu” which means dead. The whole word meaning “dead from the frost” is indicative
of parts of the district experiencing severe frost during winter months (Roychoudhury
1961, 1). The district is bounded on the north by the river Sone that separates it from
erstwhile district of Shahabad and by the district of Gaya. In the west, the district is
bounded by Garhwa.The districts of Chatra in the east and Latehar in the south
respectively, surround Palamau.

The district is characterized by a series of hill ranges running parallel, through
which the river Koel passes. The most valuable arable lands in the district are found in
the valleys and on the banks of Koel and Sone rivers. The rest of the district consists of
hilly, broken country covered with low growth jungle and dissected by deep gullies
caused by numerous streams and torrents which come in spate during the monsoon, but
dry up in summer.

The rainfal in the district is either insufficient or unfavourably distributed for
the paddy crop, hence the fate of the crop depends a great deal on the good rainfall in
the months of September and October for the crop to reach maturity. Yet there is every
likelihood of failure of monsoon during this period. At the same time flow in the large
streamsdiminishesrapidly whilethat in the smaller stream the flow altogether disappears
soon after the rains stop. Further, much of the area under cultivation in the district is
highly fissured, undulating and unsuitable for irrigation, except in small patches. But
theingenuity of theinhabitants had hel ped overcomethese difficulties posed by hydrology
and topography. Embankments were constructed across the natural slope of the land,
and small streams were dammed and diverted. Rice fields were laboriously prepared by
terracing the land or in some cases, the stream bed was made into one long, narrow rice
field.

As far back in the early part of 20" century, O’ Malley wrote about the use of
small bunds called ahars, for rice cultivation in Palamau district. A large number of
ahars were constructed in ailmost every depression all over the area. These bunds
which acted as reservoirs, varied in size. The area irrigated also varied significantly,
from less than one ha to 40 ha. In some cases, damming of nullah and small
streams formed reservoirs and water was diverted from streams through channels called
pynes (O’ Malley 1907, 72-76).

The bandh ran along the contours. Asit progressed on length, the catchment area
went on increasing and at places it required pucca flood escapes, to let out floodwater,
locally known as chahakas. Here and there throughout the embankment and irrigation
channels, bhaos (wooden or earthen or cement pipes) were fitted to let out water in the
district (Roychoudhury 1961, 180).

Besides ahars, pynes (narrow water channels) have also been an important means
of irrigation in Palamau. Pynes are diversion channels taking off from the streams of
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catchments ranging from 2.6 to 7.3 square kilometres. They divert the water into the
fields for irrigation. Generally an earthen bund is built across a valley. The pyne takes
off from upstream of the bund and water is diverted through it. The surplus water escapes
through a suitably located waste-weir (Sinha 1956, 10).

On account of its hilly terrain, no big irrigation project could be taken up in
Palamau during the pre-Independence era (Sharma 1985, 118). Nevertheless, everywhere
a system of damming up valleys by a series of bunds of 8 to 10 feet height forming
small tanks or ahars existed. These were generally not supplied with masonry sluices,
but the water seeping through them served the purpose of watering the rice patches
located downstream. Villages where ahars were in order, never failed to give the
agriculturalist a good harvest of paddy whether rainfall was sufficient or not; while in
villages where aharswere in disrepair or were not there, yields were little or nil (Sunder
1898, 7).

In the district, like in other tribal areas, the history of irrigation is neither of any
great significance nor very old. However, as in other districts of Jharkhand, Palamau
also witnessed substantial influx of peasant communities from plains that brought with
them the well-established agricultural practices of plains, including the art and craft of
irrigation. Consequently peasant castes such as mahtos, kurmis etc., came in contact
with tribal people, particularly oraons. This led to the growth of irrigated agriculture
through a complex of ahars and pynes (Singh 1975, 6). This process appears to have
accelerated during the first quarter of 20" century. While in 1911, the area irrigated by
tanks was a mere 200 acres, it rose to 80378 acres by 1921 (Sharma 1985, 120).

The santhal region of Jharkhand had a very rich tradition of building and
maintaining of bandhs and tanks. The O’ Malley’s account does not provide exact area
of irrigation by tanks. The maintenance and repair of these structures in this region was
by nicely inducing the tenants. The ryots were encouraged to improve the land they
cultivated through irrigation by a rental law that provided that the land is leased for a
fixed term of 15 years. Thus ryots were assured that they could utilize the irrigation
structure for which they made investments towards construction and maintenance, for
such long periods. This had resulted in a considerable rise in cultivation of rice in this
region. But the migrant non-tribals such as Bengali, Bihari and up-country immigrants
pushed the santal tribes off their land by force, ‘ cgjolery’ and trickery. By the application
of large capital or steadier labour, they developed the bandhs and tanks into works of
considerable size. In many villages, magnificent reservoirs retained water through some
of the driest years. Their construction had often been started by santals and completed
by others. Not only that irrigational expansion took place, but the quality of agricultural
land was also improved (O’ Malley 1910, 198).

Upper caste immigrants who resorted to irrigation from bandhs and tanks have
largely inhabited the district of Palamau. The amount of tank irrigation in the district
rose from 200 acresin 1911 to 81,176 acresin 1941. This exorbitant rise was aresult of
influx of peasant castes from the plain into this region during 1930s. The settlement
surveys reveal that ahars, tanks and pynes alone irrigated 69,829 acres in mid 1930s
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(Sharma 1985, 120). The figures in Table 4.4 show the rise and fall of tank irrigation
from pre-Independence period to post Independence period. Besides, the figures also
show a sharp decline in tank irrigation in the district from 1961 onwards.

Table 4.4: Extent of Tank Irrigation in Palamau District, Jharkhand

Period of Irrigation Area Irrigated Total area irrigated
Pre-Independence Area (acres) Per centage
1921 80,378 89.2 90,041
1931 81,176 89.7 90,536
1941 81,176 89.7 90,536
Post-Independence
1951 40,426 65.5 61,757
1961 1,46,150 83.4 1,75,070
1971 48,820 271 1,78,690
1978 22,720 11.8 1,92,900

Source: 1, ID Sharma 1985. 2. Bihar Through Figures, Directorate of Statistics and Evaluation, Planning
Department, GOB.

Ranchi

The present Gumla district was carved out of the erstwhile Ranchi district.
Therefore what is mentioned here for Ranchi in terms of historical position is also
applicable to Gumla district. Although Ranchi had never been very important for tank
irrigation, the selection of Ranchi was done with a view to study the contrast between
highly developed and least developed tank irrigation practices in close proximity. This
was possible by comparing situations in Gumla and Ranchi. As a matter of fact, Gumla
district formed the western portion of erstwhile Ranchi district. In the erstwhile district
of Ranchi, tank irrigation was very much in vogue in certain pocketsin the east and the
west. These werethe pockets where theindigenoustribal caste of oraons and the migrant
mahto caste were living together, particularly since the last quarter of the 19" century.
The mahatos are the equivalent of kurmi castes in Uttar Pradesh, who are very good
cultivators. The mahtos migrated to Jharkhand from their original abode in Bihar and
brought with them the culture of irrigated agriculture and the art and craft of tank building.
Among thetribals, while mundas (Warrior class) were not oriented toirrigated agriculture,
the santhals and oraons did practice some kind of primitive agriculture. When they
came in contact with mahatos, they learnt the tricks of the trade quickly. Therefore by
visiting the villages of Ranchi and Gumla one can very well see this contrast in
juxtaposition.

As O'Malley observes, the process was well described by McPherson, who
regarded the “ Santhal as a born reclaimer”. According to McPherson, a santhal knows
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where to throw his cross bandhs and where to make his terraces. He loves to clear
jungle, and level the rough slopy land, more than the civilized Bengali, Bihari, and
up-country immigrant.

Ranchi district isbounded on the north by the districts of Palamau and Hazaribagh;
on the south by districts of Singhbhum (Jharkhand) and Sundergarh (Orissa), on the east
by Singhbhum and Purulia (West Bengal) and on the west by districts of Raigarh and
Surguja (Madhya Pradesh).

The plateau that covers the districts of Gumla and Ranchi consists of rocky spurs
of various heightswith deep valleys radiating from the central mass. The highest portion
of the central plateau is a ridge eight to ten miles south west of Ranchi from where the
main rivers of the district, Subarnarekha and South Koel originate. The plateau was
formerly covered intensively with forests, which have gradually disappeared on account
of heavy increase of theinhabitantsand also due to commercial exploitation. Reclamation
of land for cultivating cereals has further reduced the area under forests.

The districts of Ranchi and Gumla have the highest concentration of scheduled
tribesin Bihar (including Jharkhand) where about 31 per cent of tribal population of the
whole Bihar live in these two districts. Of the number of tribes that inhabit the two
districts, oraons account for about 43 per cent and mundas 35 per cent and together
accounting for 78 per cent of the tribal population. The remaining 22 per cent of the
tribal population is distributed among 27 other tribes (Kumar 1970 a, 99-100).

Gumla

Gumla is located in the south western part of the state and southwest from
Ranchi. It falls south of the districts of Palamau and Garhawa. The total geographical
area of thedistrict is5320.94 sq kms and the total population of the district according to
Census 2001 is 9,20,597. As per Census of 1991, the scheduled tribe (ST) population in
the district was 69.76 per cent of the total population. Within the ST population, the
oraons population was 3,87,940, Iohras constituted 11 per cent and mahlis were less
than 3 per cent.

Thetopography of the district is undulating and hilly, technically known as‘ pats'.
It falls in the atitude between 600 to 900 meters, that means at an atitude higher than
that of Palamau and Ranchi. The land of the district can be divided in two categories —
the don land and tanr land. Don land is wetland in which paddy is grown. It is usually
terraced and field bunds are constructed to store rainwater for paddy. It is known as
bahal and kanali in Dalbhum distirict. Tanr land is upland and dry land. It is known as
gora and bari in the districts of Singhbhum. The surface has weathered into |aterite soil.
The soil texture is red loamy, red sandy and aluvial. This aluvial mixture is of recent
aluvium. The entire Gumlaregion fallsin the area of high density of cultivators say 20
per cent and above in the state. The annual rainfal is recorded at 1600 mm. Terraced
fields can be found in abundance and major crops are paddy, maize, jwar, bajara, potato
and vegetables in the district. The agriculture in this region seems to be introduced by
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migrants. In areas with greater concentration of native population, there has been
comparatively lesser development in irrigation. The tribal ecology is not prone to
agriculture. Therefore, large patches of fields can be found barren, asthey do not intend
reclamation of land for agriculture.

Survey Findings

The survey in the state was carried out in the districts of Ranchi, Gumla and
Palamau. While Palamau hasalong tradition of tank irrigation, Ranchi (including Gumla)
had good tank irrigation in those parts of the districts where migrants from Bihar had
settled down or oraon tribes inhabited. During reconnaissance, a village Khukhra near
Chatti, Bero block, Ranchi district was visited. Here, over 90 per cent inhabitants were
migrants from Bihar who invariably worked as non-skilled |abourersin anearby factory
and depended exclusively on tank irrigation. The village was 15 km from Bero block
office in the same road.

Inal, asisevident from annexure 2, tanks spread over 22 villages and 3 towns of
3 districts were surveyed. While 16 tanks from Ranchi and one from Gumla district
were surveyed in February 2005, 16 tanks from Palamau district were surveyed during
July 2005. Verma surveyed another 15 tanks in August 2006 in Gumla district to bring
about even distribution of surveyed tanks in three districts and also to remove some of
the inconsistencies that were found in the earlier analysis.

Based on the inclusion of the 15 new tanks surveyed in Jharkhand and from
Table J-1, the overall position shows that 17 per cent of tanks, all from Ranchi, have an
ancient/medieval origin This means that while none of the sampled tanks in Palamau
and Gumla had an ancient origin, 50 per cent of the tanksin Ranchi have ancient origin
and only 12 per cent each have come into being during the British period and post
Independence period. In case of Palamau, 67 per cent of tanks are said to be from the
British period, followed by one third during the post Independence period. The overall
position also shows that more than half (53.2 per cent) of the tanks were constructed
during the British period. The proportion of such tanksis 67 per cent in Palamau, 63 per
cent in Gumla and 31 per cent in Ranchi. Similarly, while about one third of tanks in
Palamau and Gumla were constructed after Independence, in Ranchi such tanks
constituted about 13 per cent. Another notable finding isthat only 4 per cent of the tanks
were constructed after 1990, clearly indicating meager progress in recent years.

In terms of ownership, it is found (Table J-2) that an overwhelming proportion
of tanks (64 per cent) are owned by government, while about 30 per cent of tanks are
private and only 6 per cent are owned by panchayats. The largest proportion of private
tanks (50 per cent) wasfound to bein Ranchi, whereasthelargest proportion of panchayat
tanks (13 per cent) were in Palamau. In the state as awhole, although about 30 per cent
of tanks are private, in 94 per cent of the cases, tanks had open access (Table J-3). Here
the trend is very much similar to what was found in Bihar.

It is pertinent to note that unlike the neighbouring states of Bihar and West Bengal,
there are restricted water rights in Jharkhand. The old government tanks have been
virtually under the control of the local people. In case of private tanks, the water rights
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arerestricted to ownersonly. In some cases it was found that even the owners do not use
water for irrigation at the cost of pisciculture. In Tunja village of Bundu block, Gorai
talab (tank) contains large amount of water, but has been leased out to one Ram Prashad
Das by MI department of GOJ on contract of Rs. 1 lakh. He does not alow anyone to
take water from the tank and sells it to nearby brick kiln owner at the rate of Rs. 5,000
per lakh of bricks. Similarly in Sonahatu village, the tank owners do not allow water to
non-owners. As a result, Bundu bara talab (big tank) is virtually under the control of
two localities of Bundu town. The fishermen of these two localities (who live close to
the tank) use the tank for fishing for their sustenance. They do not even invest on ponha
(fish seeds) as enough fish grows in the tank naturally. Similarly in Sisai also, the tank
owning family doesnot allow water to non-family members. This meansthat unauthorized
persons who have captured these tanks for their personal use reserve the water/fish
rights to themselves even in cases of government/panchayat tanks.

In Jharkhand, ownership over the tanks has been of two kinds: (i) previously
under the ownership of local kings but now turned over to the fisheries department, M
department or Revenue department of Government of Bihar/Jharkhand; and (ii) privately
owned/occupied tanks. In nutshell, the water rights are reserved with tank owners in
case of private tanks, and in case of government tanks, the unauthorized occupants
restrict the rights to themselves.

In terms of size of tanks (Table J-4), it is found that an overwhelming proportion
of the tanks are of small size in Jharkhand. In fact, about 43 per cent of tanks are of size
below 2.5 acres and ancther 49 per cent are in the size range of 2.5 to 10 acres. Thisis
quite understandable considering the fact that the whole state consists of a hilly terrain.
On an average, the size of atank in the state comes to 6.7 acres (Table J-5). However,
thereisagreat dea of variation in the size across districts. While in Gumlathe average
size comes to 4.3 acres, it is 5.2 acres in Palamau and goes up to 10.5 acres in Ranchi.
Naturally, same pattern is found in respect of per tank-irrigated area also. The average
tank irrigated area is 8.8 acres in Gumla, 9.4 acre in Palamau and 12.6 acre in Ranchi.
Asregardsirrigation done per acre of tank area, Gumlahas aratio of 2.1:1, followed by
Palamau with 1.8:1 and then followed by Ranchi with aratio of 1.2:1.

As mentioned in the preceding section, 15 new tanks in Gumla district were
surveyed in August 2006. This was done mainly to make the distribution of sample
tanks across districts even. Further, it appeared to us that the information in respect of
Gumla collected by our research assistant during the survey February 2005 was not
consistent with the data earlier collected by Pant. Over and above, only one tank was
surveyed in Gumla and this was a private tank known as Kali Babu ka talab (tank of
Kali Babu). This tank was visited by Pant during January 2005 reconnaissance and ot
of information on the tanks both from the direct and indirect sources was collected.?

2 Thetank is very close to Sisai market and is said to be about 300 — 400 years old. According to present
owners, Kalika Prashad's forefathers were the priests of Ratu Raja who gave this tank to them as a gift.
The present owners are the descendents of Kalika Prashad consisting of 9 owners. Presently two brothers
live close to the tank and one of them, Sushil Sharma (44 years) High School educated, is the active
farmer of the land.
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Looking at the area irrigated during different cropping seasons, methods of
irrigation used and grossareairrigated by different methods (Table J-6 and J-7), following
are the findings. The largest proportion of area is irrigated during kharif season
(51 per cent), followed by 43 per cent during rabi and 6 per cent during summer. Further,
while in Palamau and Ranchi, about two third of gross irrigated area consists of flow
irrigation, in case of Gumlaover 98 per cent of grossirrigated areaisderived by energized
pumps and less than 2 per cent of areaisirrigated through flow method. Nevertheless, it
should be clearly understood that an overwhelming proportion of flow irrigation takes
place during kharif when tanks are full, about 86 per cent of areaisirrigated by gravity
method, and 14 per cent by pumps. The picture however takes areverse turn during rabi
when 91 per cent of area is irrigated by energized irrigation devices (pump sets),
7 per cent by flow method and 2 per cent manually. One striking feature emerging from
Table J-6 isthat although tanks irrigate very little area during summer, about 24 per cent
is irrigated by surface flow and about 4 per cent by manual modes. This is mainly
because most of the tanks surveyed are located in undulating land, which enables such
irrigation modes to work. Looking at the overal picture (Table J-7) it is found that in
Jharkhand the largest proportion of GIA is obtained through pumps which cover about
51 per cent of the GIA closely followed by gravity method that covers 48 per cent of
GIA. Manud irrigation coversjust about 1 per cent of GIA. Taking each district separately
(Table J7), it is found that in case of Palamau, gravity method is the most important
mode of irrigation covering about 66 per cent of GIA followed by pumps that irrigate
about 34 per cent of GIA. Almost similar pattern was seen in Ranchi, where 64 per cent
of areaisirrigated by gravity method, followed by 32 per cent by pumps and then about
3 per cent by manual means. As mentioned in the preceding pages, this is in sharp
contrast to position in Gumla.

The average number of irrigators per tank is about 15 and the average size of the
tank comesto 6.6 acre (Table J-8). Further analysis shows that on an average, there are
two irrigators per acre of tank area. There are however wide variations across the three
districts. The highest pressure is found in case of Palamau, where about 4 irrigators
depend on an acre of tank area. This goesdown to 2 irrigators per acrein Gumlaand the
least pressure was noticed in Ranchi where less than 2 irrigators depend on one acre of
tank irrigated area.

Tables J-9a, J-9b and J-9c contain the data concerning the depth of storage
of water during rainy season (kharif), winter season (rabi) and summer season
(zaid). The data clearly shows that during rainy season, the largest proportion of tanks
(47 per cent) have 7.5 to 10 feet deep water storage. During the winter season the largest
proportions of tanks (40 per cent) have a storage depth of 3 to 5 feet. During summer
aso, the largest proportion of tank (49 per cent) have the same depth of 3 to 5 feet, but
30 per cent tanks go dry and 9 per cent record below 3 feet depth.

The sources of water (Table J-10) in the tanks in Jharkhand are predominantly
rainsin the catchments, which fill 66 per cent of the tanks surveyed, followed by another
17 per cent which apart from rains depend on rivulets, other tanks and floodwater. There
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are another 17 per cent of tanks which depend on other sources such as springs and
drainage from villages. Although rains appear to be the main source of tank inflows, in
the case of Ranchi over 31 per cent of tanks are filled with artesian sources and drainage
from villages.

Tables J-11 to J-13 provide data on maintenance, repairs and the agencies
concerned with the same. As mentioned while dealing with Bihar data, there are some
variations in the data presented in Table J-2 and J-11, although both the tables seem to
deal with same type of categories. The difference lies in the fact that while Table J-2
deals with legalistic and formal kind of answers, Table J11 provides more practical
answers. The major difference between data in the two tables is that they help
make the distinction between panchayat-owned and panchayats-maintained tanks. It is
found that while 6 per cent of tanks are owned by panchayats in Jharkhand, only
2 per cent own responsibility of maintenance. In respect to frequency of repairs of
embankment and desilting, it is found that in largest proportion of cases, neither of the
things was ever done. In 62 per cent cases no repair of embankments was ever done,
while in 57 per cent cases desilting was never done.

It was found that only in 26 per cent cases repair of embankments and in
23 per cent of cases desilting was done once in 2-10 yearsin the state as awhole. What
is however intriguing is that even in case of privately-owned tanks, no attention was
paid to repairs of tanks. Consequently, whatever repair is done (Table J13) is met by
fund provided by the government. The only exception in this regard is district Gumla,
where the owners of tanks maintain about 13 per cent of tanks. Nonethel ess, what appears
obvious is that in the state as a whole, in 51 per cent of cases funds come from the
government and in 4 per cent of the cases funds come from the owners of the tanks and
in remaining 45 per cent cases no repair is done. Asfar as the maintenance and repair of
tank structures is concerned, whatever repairs/desilting takes place; only the state
government provides the funds. Two trends were generally found. First, the maintenance
and repairs of tanks are not integrated with ongoing government irrigation schemes.
Second, government money is invested without any custodian and community
involvement.

Table J14 provides results of the analysis of data on various uses of the tanks
surveyed. It isfound that about 83 per cent of tanks are multipurpose, 9 per cent of tanks
are exclusively meant for irrigation, 6 per cent of the tanks cater to mainly domestic
purpose, and only 2 per cent are exclusively for pisciculture. The picture is slightly
different if we look at all the tanks of the villages where surveyed tanks were located
(Table J-15). Here, greater diversity isfound and adlightly lesser proportion of the tanks
(77 per cent) fall under multipurpose category. As per this data, there are about
12 per cent of tanks, which are abandoned, about 5 per cent deal with only irrigation and
4 per cent each exclusively deal with fishery and domestic purposes.

Table J-16 presents data on income accrued from tanks through pisciculture. On
the basis of data on 37 tanks (out of 47 surveyed) for which information is available, the
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annual income was estimated to be Rs.19.14 lakhs. The average value of economic
output generated from tank use for the state as whole comes to about Rs. 517.2 lakhs
thousand per tank. The highest value per tank isin Ranchi which it is Rs. 689.28 lakhs
followed by Rs. 54.8 lakhsin case of Palamau and Rs. 158.12 lakhs per tank in case of
Gumla. Since the tank sizes vary not only across districts but aso within districts, the
best mechanism to measure the relative performance of the tanks would be to assess the
economic value of thefish catch per acre of tank areaasthisprovidesastandard yardstick
to compare the performance. Our analysis shows that tanksin Palamau have the highest
economic value of Rs. 10,538 generated from fish production per acre of tank area,
followed by Rs. 5,866 in case of Ranchi and Rs.2,600 in case of Gumla.

Tables J17 and J-18 provide results of the analysis of data relating to caste-wise
househol ds and the land owned by these caste groups. The data presented in these tables
are about al the beneficiary households in the villages’/hamlets where the surveyed
tanks are located. In terms of land ownership, our analysis shows that 5 per cent of the
high castes own 17 per cent of the land. The OBCs constitute 47 per cent of the
households, but own only 25 per cent of the land. SCs constitute 5 per cent of the
households and own about 5 per cent of the land. Finally, about 43 per cent tribal
househol ds own about 53 per cent of the land.

Among the districts, only in Ranchi, HCs condition is somewhat adverse as
9 per cent of them own only 6 per cent of land. Compared to the SCs, OBCs land
holding islessin all the three districts but is least in Ranchi where 69 per cent of the
OBCs households own only 18 per cent of the land. The land ownership position of SCs
in Palamau is least where they constitute 18 per cent of the households, but own only
about 11 per cent of the land. As compared to SCs, STs seem to be quite better off in
terms of owning land in Ranchi where they constitute 18 per cent of the households and
own 60 per cent of the land. Almost similar trend emerges when we look at the average
land holding of various caste groups (Table J-18).

Across the districts, HCs have the highest average landholding per household of
3.87 acres, followed by 1.33 acres for STs. The holding size of SCs (1.11 acre) is better
than that of the OBCs whose average land holding per household is only 0.58 acres. In
terms of relative advantage of each caste in each district, our analysis shows that in
Palamau, HCs are better off as their average land holding is as large as 13.06 acre. In
Ranchi district, STs have highest land holding (3.64 acres) in the district. In Gumla
district, HCs are better than other castes as their land holding size averages is 6 acres.

Findings of Jharkhand Village Cases

As mentioned in Chapter Il in case of Jharkhand, eight case studies were
prepared from tank villages/hamlets in Gumla district, where 15 new tanks were
surveyed in August 2006. In addition, one case study was done from Ranchi district.
Although this village was not from the surveyed tank villages, this was included in
the case studies mainly because it provided an excellent example of innovationsin
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collective efforts. Also, the village was part of the Bero block, where tank survey
was carried out in Ranchi district. All the case studies have been attached in the book
as Annexure-5. However, the key features emanating from the case studies have
been subsumed under heads of location and topography, socio-economic structure
and agriculture and irrigation.

L ocation and Topography

The case studies drawn from the surveyed villages werelocated on Ranchi—-Gumla
highway. While some villages viz., Sisai and, Kudhra and Pilkhi were close to the
highway, some others viz., Turiamba, Gurgaon and Digdon were interior villages. In
terms of villages as physical entities, while some of the villageswere single villages and
with one village site of dwellings, the others were scattered into 2 to 5 hamlets. Again
while villages such as Turiamba, Domba and Sisai were large, Gurgaon, Chhoti Sainda,
Digdon and Pilkhi were small.

The villages had hilly and undulating topography and they form part of Chhota
Nagpur plateau. However in some cases such as Gurgaon, the topography of the village
was relatively less undulating and the soil texture was good. On the other hand, in case
of Chhoti Sainda, the entire region had ahigh altitude plateau. The dome shaped outcrops
of rocky formations could be seen around the locality. The highly undulating land had a
greater slope from east to west, in contrast to the south to north slope that was more
common. In most of the cases the agricultural fields were terraced.

Socio-economic and Power Structure

Although all the studied villages in Gumla district were tribal, invariably
migrants were an important ingredient of the demographic composition of these villages.
The villages were inhabited by a number of tribes namely, oraon, mahli, lohra and
cheek baraik. Oraon are placed at the top in the socia hierarchy. Traditionally they
were cultivators and own large holdings. As against them, the average holding of other
scheduled tribesin the villages was found to be considerably less. Thetribeswith meager
land holdings were mahlis, lohras and cheek baraiks. Mahlis are backward tribe in
terms of social hierarchy and have basketry and drum beating as their traditional
occupation. The drum beating was earlier used to disseminate information also.
Again, lohra is another socially backward tribe and has blacksmith craft as
traditional occupation. Similarly cheek baraiks, another lower tribe istraditionally from
the weaver clan.

Besides tribes, there are Hindus in the villages, who had migrated from the other
places and their castes are yadava, mahatogope koiri/mahato, vaishyas and brahmins.
They had migrated from Bihar plains severa generations back.

In the studied villages, power and influence seemed to go with oraons, vaishyas
and brahmins, who held panchayati and other officesin thevillages. One brahmin migrant
was found to be an influential person in the village because he worked in the Jharkhand
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Electricity Board as a meter reader. He was helpful to the villagers in approaching the
local bureaucracy. Similarly, Late Hira Sao (Vaishya) was a rich man who invested
money in agriculture in the village and his son Dwarika Sao developed agricultural
practice in the village. The Saos were influential personstill recently, but now have left
agriculture for running business in Gumla and Ranchi.

Among tribes, the ingtitution of pahan was a so found to be a source of power and
influence. The pahan is a religious leader who enjoys influence over the villagers. A
case in point was Fagua Oraon, who was the pahan of the village Gurgaon, and was
treated with respect and regard. He possessed good knowledge of land and socid relations
in the village.

In some villages like Domba, the tribal people dominated the village in terms of
population size, but migrated Hindu castes, who were al so in sizeable number, dominated
in village affairs. Most of them had migrated to this village four generations ago from
Rohtas district of Bihar. Generally oraons own considerably large land holdings, but
their land holding ratio in this village is much lower than that in other Oraon villages
(average0.75 acres). Here avaishya, Jagdish Choudhary, ruled the roost. He commanded
respect among oraons also. He owned 20 acres of land. His forefathers had migrated to
this area from the then Shahabad district (presently Rohtas district) of Bihar, and he was
in the fourth generation of the migrant family. His forefathers introduced agriculture in
this area. With changes in socio-economic dynamics in the village, he expanded his
activities by taking up business along with agriculture. He had been pramukh of Bharno
block under the previous panchayati system. He prevailed upon the social-political
domain through his off springs. His sons dominated the fish committeesin taking fishing
contract from the fisheries department.

The tribal population also dominates Sisai village in terms of their strength. The
migrant brahmin family, which is presently divided into three families, were most
powerful and had economic resources, power and influence. In Digdon village, although
oraon and a few other tribes numerically dominated the village, the rajput migrants
were socio-economically powerful and were the dominant group. Rajputs constituting
merely 12 per cent of the households,owned approximately 22 per cent of the village
land. The average landholding of the rajputs was nearly 6 acres, whereas that of oraons
was nearly 3 acres. Onthe other hand in Chhoti Saindavillage, all theinfluential persons
belonged to oraon tribe.

Agriculture and Irrigation

The studied villages generally have the same pattern of agriculture. Paddy, maize,
peas and potato were the major crops grown in the village. In some villages such as
Turiumba and Sisai, cultivation of ginger and vegetables was gaining popularity. The
main sources of irrigation in the villages were tanks, wells, ditches and rivulets. The
agriculture mainly depended on rains. For therabi crops, especially vegetablesincluding
potatoes, depended on tanks. Cultivation of wheat was very rare. In these villages, there
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was no renting in or renting out of pumps, unlike in other areas. Farmers borrowed
pumps free of charge in an informal manner on the principle of give and take.

A common feature of tanks was their reducing use for irrigation and increasing
use for pisiculture. It was also found that most of the tanks were owned by fisheries
department and such tanks were invariably not provided with any maintenance. It was
a so found that though fisheries produced very good dividends, the tanks were contracted
on paltry sums and corruption was rampant. In the case of private tanks, owners did
maintain the tanks and reaped rich dividends. In case of Kali Babu ka tank, the value of
annual fish catch was Rs. 40,000. The three owner brothers shared the cost of fish seeds
and fingerlings and they shared the income in proportion to their share of investment.

The Darhi Doin tank in Digdon village used for irrigation purpose is worth a
mention. It isan old tank constructed during British time. It was a private tank owned by
two Rajput families. The water-spread area of the tank was only 0.5 acres. Althoughiitis
a small tank, it served agricultural purposes more than its capacity. The tank had a
peculiar feature and its major source of water was a spring, where in water came out
from the aquifer automatically through its discharge area. Another peculiarity of this
tank concerns the system of conveyance of water. The owners had constructed an
underground water channel of nearly 2000 feet long along the divider (merdha,
constructed between two fields) leading to a gallery. The water from the gallery was
later lifted mechanically to the fields of upper reach. The owners were very conscious
of their agriculture and the tank, whereas none of the oraon tribal landholders were
found to have dug a tank. The small tank irrigated 10 acres during rabi and 4 acres of
vegetables during summer.

In some of the villages like Gurugaon and Domba, the tribal people were less
interested in agriculture. The people of this area were reluctant in reclamation of land
for farming. They preferred to go for daily wage in the nearby town (Sisai) for their
livelihood instead of developing their agriculture. As a consegquence, tanks in the area
were getting abandoned as nobody cared for them. They had not renovated these tanks
since they were constructed. In such villages, traditional crops such as maize and millet
were most prevalent. On the other hand, there were villages such as Sisai, which seemed
to be agriculturally prosperous. Although the cropping pattern and agricultural practices
were same asin the other villages and the major cropswere paddy and potato, cultivation
of wheat was practiced, which was unusual for the area.

Special Case Study
Village: Hariharpur; Panchayat: Jamtoli; Block: Bero; District: Ranchi

Hariharpur village was a unique example for the development of agriculture and
reclamation of land powered by community efforts and use of local knowledge with
quality leadership of atraditional institution of leadership named padaha raja (chairman
of the tribal social institution). In this whole experiment a septuagenarian tribal 1eader
took the initiative and using his native wisdom stepped up reclamation of forest land,
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improved the ditches and chanwra (inundated land patch). Initialy he is said to have
invested his own money to construct Deshbali bandh. Later, having been impressed by
his efforts, others provided funds for improvement of tanks and bandhs in the village.
For meeting the financial needs of the community work, including agricultural
development in the village and the needy, he created ajamin (land) bank in which certain
amount of paddy was stored. There were four major water bodies in the village. Funds
were obtained from the jamin bank and external sources such as district commissioner,
soil conservation department and rural development department as well as Christian
mission for the construction of water bodies. The Christian mission had provided 30
quintals of paddy for construction of channels. The tribal leader claimed that these
structures and water bodies irrigated 1,000 acres of land during each kharif and rabi
seasons but only 20 acres during summer season. Irrigation is done through gravity flow
structures and pumps. Hiring in and hiring out of pumps is practiced in the village and
the rental charge was between Rs. 100 and Rs. 150 per hour with fuel.

The villagers at some point in time do the maintenance of these structures
individually and at other time in an organized and collective way. Pisciculture is also
practiced in the village tanks. All those farmers, whose lands have been used for
construction of these structures, get a share of the fish produce in proportion to the land
they had donated. Nearly 25 to 30 acres of land is pahan khet (tax free land, locally
caled pujar or girahi). The padaha raja isthe supreme court of tribes. The tribal leader
claimed to have settled not only their social disputes but also serious cases of murder
and assaults through this institution.
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CHAPTER V

WEsT BENGAL

The somewhat steep gradients of West Bengal offer greater scope for flow
irrigation including that from small scale reservoirg/tanks. In the first half of the 20"
century, in a large part of West Bengal, tanks were the primary source of irrigation.
These small earthen reservoirs stored runoff from the catchments and water diverted
from rivers during rainy season. The most important use of water was probably
during the aman season (June-October) itself as insurance against monsoon failure,
particularly in the critical month of September for use on secondary cropsin the winter
(Boyce 1987, 12-13, 165).

The tank-irrigated area in West Bengal was about 27 per cent during 1961-63. It
registered a marginal decline by 1965-66 and then remained stagnant at about 20 per
cent upto 1976-77 (Table 2.3). However, during the past three decades it remained
stationery at around 14-15 per cent. This clearly demonstrates that while in the states
like Uttar Pradesh and Bihar, tank irrigated area had diminished to a large extent, in
West Bengal it still retains its primacy as it still accounts for about 14 per cent of the
total irrigated area.

Thethree districts selected for the tank survey are Birbhum, Bankura and Purulia.
All the three districts form part of the undulating uplands in western part of the state
and have been historically the most important regions for tank irrigation. As shown in
Table5.1, eventoday thethreedistricts have higher proportion of tanksused for irrigation
as compared to the situation in West Bengal as a whole.

Table 5.1: Irrigation and Non-Irrigation Tanks

Sl Districts S— No of Tankg — Total
No. Irrigation purpose | Non-irrigation purpose
1. | Bankura 14057 21295 35352
(39.8) (60.2) (100)
2. | Birbhum 14681 28812 43493
(33.8) (66.2) (100)
3. | Purulia 18426 8065 26491
(69.6) (30.49) (100)
4. | West Bengal 161757 756422 918179
overall (17.6) (82.49) (100)

Values in paranthesis are in percentage.
Sour ce: Third Minor Irrigation Census (2000-2001) in West Bengal, Water Investigation and Devel opment
Department, GOWB, December 2003, p.172.
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While in the state as a whole about 18 per cent tanks are for irrigation purpose,
in the three districts selected for the survey a substantial proportion of the tanks are
for irrigation purposes. Nearly 70 per cent of the tanksin Puruliaare meant for irrigation.
In terms of number also, Purulia hasthe largest number of irrigation tanksin comparison
to the other two districts. Bankura follows Purulia where about 40 per cent of the
tanks are used for irrigation. In case of Birbhum nearly 34 per cent of tanks are for
irrigation purposes.

Purulia

Purulia district owe its name to an ordinary village which had gradually gained
influence and become the headquarters of the erstwhile Manbhum district in 1838. The
name was retained when Puruliawas separated from Bihar and joined with West Bengal
in 1956 (Sen 1985, 1). The district has numerous small storage pools called bandhs of
considerable antiquity though some modern ones were constructed during the famine
relief operationsrecent years. In an undulating terrain it iseasy and economical to manage
water conservation by building embankments across drainage lines. These bandhs are
built at higher level than the fields to be irrigated. Their main function was to prevent
the monsoon rain from draining off too quickly. The most noticeable example of such is
Sahib bandha at Purulia. It has awater spread area of 24 hawhen the reservoir isfull of
water and even when the water level is at its lowest, it has a water spread area of 12 to
14 ha. It was constructed in about 1848 mainly by convict labour. This tank/lake is the
chief source of water for the western half of the town. The two Rani bandha at Pandra
and Jaipur and similar large bandhs at Adra, Kashipur, Manbazar, Barabhum and
Balrampur aso supply drinking water (Sen 1985, 22).

Puruliadistrict fallsin the south western part of West Bengal and is part of Chhota
Nagpur plateau. The entire district is undulating or hilly with a succession of rolling
uplands with intervening hollows through which the drainage runs off to join larger
streams. The arid uplands and the depression between them, like the western part of
Bankura, are practically the only land on which agricultural practice was possible.
Cultivation in the district was traditionally difficult due to soil erosion and limited
irrigation facilities. Farmers depend mainly on rainfall, which is approximately 1276
mm annually. But the rainwater rapidly flows down to join the streams rendering the
fields susceptible to soil erosion and non-conservation of sufficient moisture by soil.
Theamount of rainfall and the climatein the district are favourable for paddy cultivation.

The topography and land forms of the district make irrigation essential but render
irrigation from river diversions, canals and wellsimpossible. All large rivers and streams
in the district run aturbulent course, with their beds lying much below the level of crop
land. The principal rivers originating in the region are Dwarkeshwar, Kangsabati and
Silabati. Besides, there are a large number of rivuletsin the region. The Damodar river
aso flows along the district’s northern boundary (Sen 1985, 156). The topography of
the district offers little irrigation potential, as diversion canals from the rivers are not
long, due to the high cost and intensive labour required (Agarwal and Narain 1997, 181).
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Besides, thereishardly any scope of deep or shallow tube well and river valley irrigation
projects. Hence, bandhs, tanks, reservoirs and jorbandhs were the only dependable
sources of irrigation in the district for centuries. The topography and agricultural
conditions render the conservation of rainwater using embankments, built across the
drainage lines or streams at elevations higher than the fields to be irrigated, with a
purpose to prevent the monsoon rain draining away rapidly and to supply water to the
crops in the land below by slow percolation (Sen, 1985).

The historical accounts show that the embankments, tanks and reservoirs were
constructed both by the rulers and local zamindars. Almaost every cultivated village in
the district has bandhs. In some cases, these embankments were constructed high across
deep valleysbut usually raising low bandhs on one or more sides embanked any existing
natural depression; these bandhs were constructed wherever it was possible to catch a
certain amount of surface drainage and at the same time to terrace a few rice fields
below them. The early gazetteers noted that the local villagers regularly multiplied the
number of embankments (bunds) and enlarged and deepened the existing ones. However,
financial constraints marginalized the irrigable command area. In afew cases, as much
as 100 acres of land had been possibly irrigated from such a bandh (Sen 1985, 158).

A large number of tanks in the district were constructed during medieval and
British periods. Thesetankswerein theform of reservoirsto provideirrigational facilities
to the largest area of cultivable lands. Prior to the establishment of the TID in December
1960, a large number of tanks in Purulia district were rendered derelict for want of
timely repairs or through neglect of their owners over long years (Sen 1985, 159). There
can be four reasons behind this neglect: (i) increase in number of owners owing to
family divisions, (ii) changein agricultural practiceslike use of theimproved implements
besides seeds, fertilizers and energized irrigation devices that require dependable supply
of water, (iii) growing disinterest of the ownersin cultivation and (iv) the tenants had no
sense of responsibility over the husbandry of the land. Traditionally zamindars, rajas
and high caste landlords owned the tanks and bandhs. But with the passage of time they
lost control over them or lost their ownership gradually, first dueto abolition of zamindari
and later on due to land reforms in West Bengal. The multiplicity of ownership due to
division in families has also adversely affected the tank irrigation in the districts. The
sharp declinein tank irrigation is owing to various reasons such as, disappearance of the
labour intensive traditional modes of fetching water from the tank, growing disinterest
of traditional tank ownersin agriculture owing to land reforms, increasing control of the
tanks by non-owners, new power relations in society and increasing use of tanks for
pisciculture at the cost of irrigation.

Spread over an area of 6259 sg. kms with a population of 25.35 lakh persons
(Census 2001), Purulia district is at alow in amost al parameters of development in
West Bengal. Onethird of its population belongsto SC/ST category. The main source of
sustenance of people of Puruliais agriculture that faces all topographical odds adding to
poor level of assured irrigation. On top of this, the average operational holding is very
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low. As per the agricultural Census of 1995-96, the district’s average land holding is
merely 0.85 acres and nearly 92 per cent of land holdings are either small or marginal,
covering 72.67 per cent of the area. The medium and large holdings are negligible in
number (GOWB 2002, 94-95). A number of rivers and rivulets in the district have been
ill-fed by streams and naturally they remain dry through a greater part of the year. As
such for improvement inirrigation facilities, reservoir and jorebund schemeswerefound
suitable for the district during post Independence era because of its topography.

Riceis the principal crop of the district and three varieties aman, aus and boro®
are grown. Other cereals include wheat and maize. Rabi and kharif pulses are grown in
a limited area. Nearly 93 per cent of total agricultural area was covered by paddy
cultivation (91 per cent aman, 2.29 per cent aus and 0.08 per cent boro) in thedistrict in
1968-69 (Sen 1985) and the recent data also shows that paddy was the only cereal
cultivated in thedistrict during 1997-98 and 2001-02 (GOWB 2002, 960). The cultivation
of paddy depends on adequate water availability and conducive climatic conditions.
The temperature of Purulia district (46°C) is suitable for the paddy cultivation but due to
undulating terrain, rain water runs off the fields very fast leaving them eroded and dry.
Besides, shallow and deep tubewell irrigation is not feasible in the district due to
non-availability of adequate groundwater resources. The other minor irrigation projects
are also not feasible as the rivers and rivulets remain dry for most parts of the year. Thus
the embankments are the most suitable devices to contain water for irrigation during
erratic rains.

Declining Trend in Tank Irrigation

Tanks have been most crucial for irrigation in Puruliaas compared to other districts
of West Bengal. The data reveals that tanks and bandhs account for majority of the
irrigation in the district. Such bandhs are constructed practically in whichever place
possible to capture surface drainage and at the same time to terrace a few rice fields
below them. The irrigation is normally affected by percolation. Only in exceptional
cases, a cut is made in the bandh or the water drawn off by a pipe or through some
outlets as is done when it is required to protect the seedlings or water paddy towards the
end of the season. When land is first brought under cultivation, the cultivator naturally
tacklesfirst theland in lowest part of aslope. The bandh constructed isusually somewhere
down the slope and consequently gets a large amount of surface runoff.

Ascultivation extends, the lower bandhs are themselves converted into ricefields,
except where they have been excavated deep, and the new bandhs constructed upstream
get proportionally less water and at the same time have to serve alarge area. In the years
of scanty rainfall or when the storage is poor in the tank, debuka or deuka is used to lift
thewater for irrigation. Even the debuka is used to lift water to the surface structure and

2 |n West Bengal, the three cropping seasons approximately coincide with the three meteorol ogical seasons.
The cropping seasons are kharif 1 (pre-monsoon), kharif I (monsoon) and rabi (dry and winter). Three
rice varieties are grown in these different seasons—aus, aman, and boro respectively. Aman isthe leading
rice crop, accounting for > 50% of the cropped area, followed by boro (25%) and aus (15%).
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not to the field directly asin case of Bihar. However, the pump sets are used for lifting
water directly to the field and in case of surface flow structures, a swing basket like
deviceisused. Thisinvolvesthe labour of two persons for the whole day to irrigate one
bigha i.e., one-third of an acre of land.

The historical account suggests that the district has been mainly under
tank irrigation, as this was the only possible source. It is estimated that earlier merely
13 per cent agricultural land was under assured irrigation, tanks and bandhs being the only
source. In the later part of 1960s, the area covered under tank irrigation constituted 96.3
per cent of thetotal areairrigated compared to merely 2.56 per cent under canal irrigation.
Thisclearly showsthat tanks and bandhs were the major sources of irrigationinthedistrict.
But the percentage area under tank irrigation has been declining consistently, i.e., 96.26
per cent in 1965-66 to 95.49 per cent in 1967-68 and 91.8 per cent in 1970-71 and 38.6 per
cent (compared to 40.8 per cent by cand) in the year 2001-2002 (Table 5.2). What ismore
important is that there has been sharp decline in tank irrigation in terms of actualy area
irrigated aswell (Table 5.2). However, when the TID of the GOWB initiated rejuvenation
of tanks asapart of utilization of PL- 480 fundsin the district in 1961, therewasarisein
areairrigated by tanks by nearly 8000 acres. However, this cannot be called a substantial
improvement, when we consider the fact that from 1970-71 to 1973-74 atotal of 699 tanks
were taken up for rejuvenation under the scheme that benefited atotal of 15,754 acres.

The data in Table 5.2 shows the extent of decline in percentage and actual area
under tank irrigation over the decades.

Table 5.2: Extent of Tank Irrigation in Purulia

Average area under tank Aver age of total
Year/Period irrigation (acres) areairrigated
M agnitude Per centage (acres)
1965-68* 1,70,833.33 95.9 1,78,066.6
1971-72* 1,78,341.18 90.7 1,96,719.1
1997-2000 70,258.33 36.62 1,91,825.0
2000-2002 62,812.50 39.12 1,60,562.5

Source: Calculated on the basis of District statistical hand Book 2002 and * marked calculation is based
on the figures mentioned in District Gazetteer, 1985

Bankura

Sincethe beginning, the district has had apurely agrarian economy. Thisisevident
from the fact that over 81 per cent of its total population depended on agriculture in the
last quarter of 19" century (Hunter 1877). Bankura like Puruliais one district of West
Bengal that has unfavourable conditionsfor agriculture due to its undul ating topography,
which was hitherto inaccessibleto irrigation based on canals and wells. However, eastern
and north eastern parts of the district are an extension of the extensive alluvial flats of
Burdawan and Hoogly districts. The rest of the district is composed of undulating and
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hilly terrain through which several natural streams originate and carry the drainage to
larger streams. Arid uplands and the depression between them were the only lands on
which wet rice crop could be grown, if sufficient rains are available. The distribution of
rainfall in the district is favourable for agriculture when pre monsoon showers occur in
May or early June and heavy monsoon showers in June—July and again in September —
October. If therain failed in any of the above periods, people’slives would be adversely
hit. The region had witnessed great famines as a fall-out of monsoon failure. O’ Malley
(1908, 107) writes, “The district is liable to famine owing to... absence of complete
irrigation works to counteract the effect of afailure of rains’. The most terrible famine
occurred in 1866 followed by that of 1874, 1885 and 1897, all due to failure of rainsin
respective years in the district. Actually what compounded the problem in those times
was absence of mechanisms for large-scale transport of food grains.

Western and southern parts of the district suffered severely from monsoon
failure, whereas, the extent to which its effects were felt in its north eastern portion was
not serious (O’ Malley 1908). The severity of the faminesisreflected in following lines.
“Thirty five poor wretches were dying daily of hunger and multitudes of deserted
orphans were roaming the streets and subsisting on worms and snails’ (lbid :). The
tracts most liable to suffer from the famines were the western and north western parts
(Gangagjalighati, Sonamukhi, Chhatna, Raipur, Simalpal thanas and outpost) in thedistrict.

It can be infered from the above illustration that the preservation of rainwater for
agricultural use had been very crucial for survival of the people of Bankura for ages.
Thus Bankura required irrigation everywhere except the east. On the other hand,
Bankura's natural configuration of undulating surface intersected by numerous rivers
and streams, makes holding of water easy enough by simply constructing embankment
across the drainage lines or across small nallas. These embankments were made at
levelshigher than thefieldsto beirrigated and their main use wasto prevent the monsoon
rain draining away rapidly and to supply water to the crops in the land below by slow
percolation. Digging tanks was regarded as sacred work for the kings (Hunter 1877,
236) and canals were unknown to this part (O’ Malley 1908).

So far as bandhs or tanks or any such structures for building reservoirs are
concerned, it has been stated that no village could be found without tanks in the district.
It was common practice in Bankura to build embankments at suitable places to confine
the surface runoff and impound it in reservoirs known as bandhs. The then rulers (17" to
19" century) resorted to excavation and renovation of tanks and khals for irrigation and
domestic usesin almost all parts of the district, evenin eastern part 'O’ Malley describes
“Bishnupur raj (comprising of present Bankura district) made a simple but effective
system of irrigation channels called shubhankari daura or khal, in the northern portion
of Sonamukhi thana to counteract the vulnerability of that area to drought.... In the
famine of 1897 the daura was partially re-excavated.... several important tanks and
bandhs were also constructed in Gangajalighati thana...the Kusthal bandh, Charuri tank
and Vaishnava bandh were excavated at Saltora and much was done to improve the
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sacred Shiva Ganga Tank at the foot of Biharinath hill, and also the Krishnapur and
Udhampur bandhs. Other minor sources of irrigation are the Jamunaand Krishnabandhs,
two artificial lakes of Bishnupur, which supply water to afairly large areain the vicinity
of thetown” (O’ Malley 1908, 98). The present condition of these bandhswill be discussed
in latter section of the chapter. Bishnupur has an interesting history of Mallarajas. The
founder of the dynasty rose from orphanage to the crown and took care of agriculture
and defense of the kingdom by constructing big tanks (Mallik 1921, 3).

The district is endowed with three major rivers, namely, Damodar, Kangsabati
and Dwarkeshwar. These rivers discharge ample amount of water. It was estimated that
Damodar river discharged over 25 thousand cusecs in 1930s and 40s whereas
Dwarkeshwar discharged over 2 lakh acre-feet (Banerjee 1968, 32). These rivers carry
greater quantum of water during monsoon period than during the non-monsoon period.
There are no natura lakes in the district. However, a few natural pools (asura panj-
depression made by feet of demon) provide scopefor irrigation. The district hasahistory
of bandhs/tanks of two kinds- embankments thrown across undulating valley from two
side bunds (excavation not required); and tanks and bandhs with excavation and
embankments on all four sides, for multipurpose use including irrigation. The later
category of bandh is of ‘considerable antiquity’.

By theend of 19" century, the British administration paid attention to re-excavation,
erection and repair of khals and bandhs. British undertook construction of several tanks
like the Mathgoda bandh and Shyamsundarpur bandh, and erected adam across Harinmeari
khal in Bishnupur sub-division for improvement of irrigation. It isimportant to note that
the administration preferred to encourage investment by cultivators and zamindars for
repair and improvement of irrigation. This is evident from two following quotes. “On
the present information it would appear that a channel made by the land owners
themselvesthat are similar to pains, which existed in very large numbersin Gayadistrict,
would be more suitable than a Government Canal’’ (reply of a question in Bengal
Legidative Council in March 1908 as quoted by 'O’ Malley 1908). Mukhiya or mandal
in Bankura villages were supposed to be authoritative informer about people, cattle and
crops; and he was not an employee of the zamindars. Fast silting of tanks required
desilting and repair. The complete accounts of the exact area irrigated by the tanks are
not available for the periods of last two centuries. However, O' Malley makes amention
of ‘aconsiderable area’ under tank irrigation. It has been mentioned that almost all parts
of the districts had tanks of one kind or other and were utilized for irrigation purposes.
In the early part of 20" century the Tank Improvement Act 1931 was passed in West
Bengal. Thusit islogical to infer that large areas fell under tank irrigation.

The British administration established a TID in 1940 for the purpose of desilting
the old tanks (also bandhs) with a view to improve their irrigation potential. Between
1940 and 1952 as many as 1,354 tanks were taken up for the purpose. In such
projects, the cost of re-excavation was met partly by the beneficiaries and partly by the
government.
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The government decided to bear 50 per cent of the cost and remaining 50 per cent
was to be realized through water tax from the landowners for the lands benefited by
irrigation, and also from the charges collected from leasing of the tank for pisciculture.
Benefitswereenvisionedin: (i) increasein paddy production (ii) reclamation of wasteland
(iii) increase in yield of winter crop (iv) pisciculture and (v) production of
vegetables. According to the officials, the TID, though exists now, has not taken up
any new tasks during the past fifteen years. However, GOWB resorted to various minor
and major irrigation schemes in the district. It is interesting to note that the area
under tank irrigation was 67.6 per cent of total irrigated areain 1958-59 that reduced to
59.44 per cent in 1962-63. Not only in percentage terms but also the aggregate area
under tank irrigation also went down from 2 lac acres in 1956-59 to 1.79 lakh acres
in 1962-63. The area under canal irrigation however increased from 28.7 per cent in
1958-59 to 37 per cent during 1961-63 (Banerjee, 1968, 241). Things have changed
considerably since then as in 2001-2002 tank irrigated area in the district was
10.3 per cent, compared to 52.2 per cen area irrigated by canal and 24.9 per cent area
irrigated by STWs (GOWB 2002).

Therightsto accesswater from thetankswere opento al for all purposes. However,
ghatwali tenures (O’ Malley 1908, 115-16) were granted aong the banks of these tanks
(Bishnupur tanks) to the resident cultivators with martial traditions. These ‘reservoirs
supplied water for irrigation and were also used for drinking and fishing (until 1806
when the properties were sold to Burdman king). The Malla raja had permitted the
people of Bishnupur to enjoy unfettered rights of catching fish from these tanks on
occasions like marriages etc. According to settlement records, the Bishnupur bandhs
were allowed to be freely used by the public for fetching drinking water, bathing and for
other domestic purpose. No evidence isfound to the effect that cultivators were charged
for using water from thetank for irrigation. The wholedistrict was originally the territory
of Bishnupur rajatill 1806 (when the kingdom was sold to Burdwan rgj) who allotted
portions to subordinate chiefs for the protection. These chiefs held the aboriginal tribes
under their control. These tenants locally knew their descendents as rajas. It is notable
that the price rise of grains facilitated the use of surplus grains as payment in kind for
works of public utility and alarge village would have good tanks and bathing ghats. The
agricultural classes who cultivated land with tank water were benefited by the high
prices of food grains (O’ Malley 1908). Hence, tank maintenance became the
responsibility of tenants and cultivators.

Spread over an area of 16.94 lakh acres with a population of 31,92, 695 (Census
2001), Bankura district has nearly 93 per cent of rural population, for whom agriculture
is the main source of livelihood. Like adjoining districts of Purulia and Birbhum,
agriculture in Bankura has faced hazards due to its unique unfavourable topography.
The eastern and north eastern parts of the district resemble the hilly terrains of Purulia
district. The major sources of irrigation in the district are canals and tanks. Usually the
district is comprised mostly of marginal and small holdings. Around 66 per cent of total
operational holdings and 34.8 per cent of the total land holding belong to marginal
farmers. At the sametime, 21.9 per cent of the operational holdings and 32.5 per cent of
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the land belong to small holders. The average land holding as per 1995-96 agricultural
Census comes to 1.2 acres in the district.

Paddy is the principal crop of the district; 92.65 per cent area was under paddy
cultivation in 1962-63. This has come down to 87.18 per cent in 1997-98 and 87.79 per
cent in 2001-2002 (GOWB 2001, 97-98). Other cereals include wheat, barley, maize,
pulses etc. Besides grains, oilseeds, fibre (jute, mesta) and miscellaneous crops like
potato, chilly, spices, sugarcane are also grown in the district. The temperature and
rainfall in the district is conducive for paddy cultivation. The normal rainfall in ayear is
1404 millimeters and has highest temperature of 39°C and minimum of 11°C. Besides
all these conducive rainfall and temperature conditions, the entire district except north
eastern part has undulating terrain which results in extensive run off causing top soil
erosion and moisture loss in the fields. No doubt the irrigation schemesincluding STWs
in the district have been considerably improved, but their capacity does not match with
the requirement, rendering tank irrigation significant.

Declining Trend in Tank Irrigation

A recent survey data reveals that at present the total number of tanks in the
district is 35352, about 40 per cent of which are under irrigation use (GOWB 2001).
However, area under tank irrigation has been decreasing over the years as is evident
from Table 5.3.

Table 5.3: Extent of Tank Irrigation in Bankura

Year Area under tank irrigation Net areairrigated
(acres) (acres)
1958-59* 2,00,000 (67.6) 2,98,200
1960-61* 1,86,000 (63.7) 2,91,800
1961-62* 1,82,500 (59.0) 3,09,300
1962-63* 1,78,800 (59.44) 3,00,800
1997-98 53,000 (14.9) 3,56,400
1998-99 44,700 (12.1) 3,69,600
1999-2000 44,600 (11.3) 3,92,000
2000-2001 39,500 (11.9) 3,32,700
2001-2002 36,200 (10.3) 3,52,000

Values in paranthesis are in percentage.
Source: * West Bengal District Gazetteer, 1968
District Statistical Handbook 2002.

Thedatain Table 5.3 showsthat tank irrigation in the district has gradually reduced
to marginal level. In the decades of fifties and sixties, tanks had been irrigating a major
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part of the agricultural land. Whereas in the 1990s, the percentage area under tank
irrigation varied between 14.9 and 10.3. Not only in percentage term but al so in aggregate
terms, tank irrigation has declined. It came down from 53,000 acres in 1997-98 to 36,
200 acres in 2001-02. The decline in the tank irrigation has been a recurring feature
despite afairly large number of tanksdesilted by the TID. The number of tanksimproved
under the provisions of Bengal Tank Improvement Act during 1956- 59 was 67 and the
area benefited was 2,896 acres. In the 1960s, a number of such schemes were taken up
jointly by the TID and the department of fisheries. Tanks were departmentally selected
and their owners were given loan under certain conditions. The decline has been due to
reasons such as, the neglect of tanks both by users and the government bodies and
farmers shifting interest towards tubewells of different types and densities. The STW
has aready been covering a considerable area, and the irrigation under STW has been
rising year after year, from 43704 acres in 1997 to 87690 acres in 2001-2002. Besides,
the expansion of Kangsabati canal irrigation project in the district has been another
reason of decline of tank irrigation.

Themost important reason for neglect of privatetanksby ownersisthe multiplicity
of ownership. Private tanks have large number of owners, ranging from 15 to 70, even
making just one ansha (share) of a paisa (64 paisas = one rupee = 100%). In such
situations, the owners find it unattractive to invest in system improvement (samskar)
measures. However in the case of fishery tanks, the ownerstill haveinterest in collecting
their share of income, however paltry, and invest in protection of fish.

In case of tanks owned by panchayats, there are tank committees in the villages.
Two office bearers of the committee maintain the accounts concerning the tanks. These
committees handle mainly the pisciculture in the tank, and income generated from it is
spent on community activities such as prayer, kirtan in temple or other such cultural
activities. The repair of the tank is done to the extent it is necessary for protection of
fish. Irrigation gets least priority; thisis also a reason of decline of tank irrigation.

Birbhum

Birbhum extends over 4538 sq. kilometrs. Theimportance of thedistrict isjustified
by three theories postulated about the origin of its name. It has three literary meanings,
i.e., theland of braves (bir+bhum)), the land of jungles (as vir means jungle in Santali)
and the land of Virmati (vigorous soil). The topography of the district is heterogeneous.
The apex is situated at its northern extremity not far from south of the point where river
Ganga and hill of Santhal Pargana begins to diverge. Almost in the entire district, the
terrain is intercepted by a succession of undulations, the general trend of which isfrom
north west to south west. To the south east upland ridges are less pronounced. Due to
this, the valleys become narrower and gradually merge into the broad alluvial plains of
Gangetic delta. The larger ridges are covered with thick but stunted sal (teak) forest and
only the bottom of the valley is being cultivated.

As the lands become less steep, paddy is grown in terraces up the sides and only
the board flat and usually dry summits are left untilled, forming the rain scantly pasture
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grounds. As a whole, the rapidity with which hills changes to ridges, ridges to
undulations and undulations to plains varies considerably. The western portions of the
Mayureswar and Suri thanas are covered with high ridges extending to the southeast.
The hollows between the ridges form natural drainage channels, which in wider
valleys are streams of considerable size and in a few cases expand into wide rivers.
Since the medieval times (13" century), the district was ruled by Mohaummadans,
which in the 16" century was brought under Mughal rule. After Maratha invasion, the
district came under zamindari of Asad-ulla-khan in 18" century. After the famines of
18" century, the British administration took over the rule. The important tribes and
castes of the district are bagdi, muchis, doms, bauris, tari, mals (all SCs), sadgops
(OBCs), brahmins (HCs), and bantals (ST). Brahminswere the zamindar, tenure holders,
occupancy ryots, pleaders, muharirs, money lenders and government servants.
Besides, brahmins and sadgops were also good cultivators, owned landed property and
some had government service, commonly titled as mandal. Landlords servants were
gumashtas who looked after the accounts and management of the land and were
supervised by anaib (O’ Malley 1910a).

Asin the case of other parts of southwest Bengal, Birbhum district for most part,
has porous soil and rapid drainage. This makes irrigation a necessity in years of scanty
rainfall, particularly for paddy and cultivation in terraced slopes. The cultivators divide
their field into numerous little plots and enclose each one by a bund, which retains the
water. Each plot thus becomes areservoir and lower fields can be irrigated by letting the
water into them from a higher level during sufficient rains.

Tanks have been the most useful source from which the fields have been irrigated
for centuries. Several of these tanks are old and large in size. Besides, smaller tanks are
numerous in the district. It was estimated that each village had at |east five tanks on an
average. O’ Malley (1910a, 60) writes, “In the village of Sankarpur, for instance, there
are 111 tanks occupying 167 acres and 46 are too close to each other that only footpaths
on the top of the banks separate one from another. Owing, however, to the neglect of
Zamindar (many of them absentees) and the capacity....of the population at large, many
of theirrigation tanks have silted up and become useless, some of them have become so
dry that they are let out for cultivation”.

When the tanks are full, water is let into the fields through a cut in their banks;
when the water level islow, cultivators have to lift water by several means. Earlier, the
cultivators used traditional devices such as cheni or swing basket or an instrument called
dhuni. Irrigation by teura, a kind of Grecian lever, was also common. The ‘do’ fields
(a category of land) were largely irrigated by teura. The crops which were irrigated by
teura are sugarcane, oil seeds, flax and vegetables.

Survey Findings

Looking at the age of tanks (Table W-1), based on data from the surveyed tanks,
it is found that more than 77 per cent tanks are either ancient/medieval or from the
British times, while about 23 per cent of them have come into existence during the post
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Independence period. Further, about 10 per cent of them were laid after the 1990s.
However, one mgjor difference amongst districtsis that while about 20 per cent of tanks
in Bankura are of ancient origin, in the other two districts none of the tanks are ancient.
The main reason why Bankura contains such tanks as seen in Bishampur, Taldangra,
Jaypur and Indpur isthat the tradition of irrigation is very ancient here. Contrary to this,
in Purulia, about 74 per cent of the tanks belonged to the British period. Another 26 per
cent tanks were constructed after Independence, which included about 16 per cent, that
were constructed after 1990. The main reason of aspurt ininterest in tanksisthedistrict’s
peculiar geo-hydrology, which makes well irrigation infeasible. Another limitation in
Purulia is the absence of any major canal-based irrigation system. The situation is not
much different in case of Birbhum and 100 per cent of the tanks surveyed in the district
belonged to British period.

Asregard the ownership of the surveyed tanksin three districts (Table W-2), it is
found that about 65 per cent of the tanks are private, 29 per cent panchayat and 6 per
cent government. Among the private tanks, about 42 per cent are with limited ownership
while 23 per cent are of multiple ownership*. Among the panchayat tanks, it is found
that such tanks in all the three districts were earlier under private ownership, including
that of zamindars, but now belong to government.

Fisheries or minor irrigation departments own government tanks. The nature of
ownership over the private tanks in the district is multifaceted such as; (i) private tanks
under TID working under District Magistrate; (ii) private tank with induced share of
whole of panchayats; (iii) tanks currently under panchayat ownership; (iv) private tanks
with multiple ownership. Most of the tanks are still privately owned and some old
zamindari tanks are now under the control of the panchayat. It isa so interesting to note
that certain private tanks are virtually controlled by members of the lower castes (SC-
bauri). Thereason behind such asituation isthe land reform measures and power transfer
from landed upper castes to the middle castes or landless lower castes. A majority of
tanks fall in the category of tanks previously owned by zamindars and now with the
panchayats. Further, over 50 per cent private tanks were found to be having multiple
ownership viz., 15 to 30 families owning one tank, each possessing smaller ‘anshas'.
These anshas (shares) have been tradable, resulting in arisein the number of shareholders.
There is no evidence of exclusive rights over the tank water by anyone. However, the
owners engaged in pisciculture or the fish contractors restrict use of tank water in order
to protect the fish population.

The irrigation rights over the ponds were different from tank ownership rights.
The land-revenue department and the panchayat held what is called sech (irrigation)
records. These records, reportedly in existence from the British period, record the plot
numbers on the cadastral map of land that can legally receive irrigation from a pond.
The irrigation rights had been assigned only for those ponds that were found to have

%0 Any tank with 7 or less owners has been treated as private tank with limited ownership, while tanks with
more than 7 owners have been treated as private tanks with multiple ownership.
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sufficient water for irrigation. The plots mentioned in the irrigation records, irrespective
of whether the owners of these plots owned a share in the pond or not, had alegal right
to irrigation water from these ponds. However, this delineation of irrigation rights from
tank ownership rights was only partial. The sech records refer to only the kharif and
rabi crops. Asboro cultivation was not prevalent at the time when theirrigation potential
of the ponds was assessed and because very little water remained even in relatively big
ponds by the summer, the sech records mentioned provision of irrigation only for the
kharif and rabi crops and not for boro cultivation (Rawal 1999, 134)

As regards access to water (Table W-3), about 77 per cent of tanks are accessible
to al, and in the remaining 23 per cent tanks, accessis confined to owners. The second
category of tanksis same as those in which ownership is confined to limited number of
families. The district wise pattern shows that in Bankura, accessis opento all in all the
tanks. In Purulia, 68 per cent tanks are open to all, while 32 per cent are accessible to the
owners only. In Birbhum, 50 per cent tanks are open to all whilein rest 50 per cent are
open to owners only.

Rawal (1999, 133) reports that ponds were used for many purposes. irrigation,
cultivation of fish, bathing, washing and cleaning. Access to ponds for irrigation was
governed by sets of rules. Ponds were owned both individually and collectively. There
were well-established norms for holding of shares (anshas) in a pond. Shares of ponds
could be traded, and the price was determined primarily by the area equivalent of the
share. As ponds were of different sizes, the worth of a share in different ponds (say one
hundredth of a pond) was different.

Looking at the size of tanks (Table W-4) in three districts together, it can be seen
that nearly half of the tanks (48.5 per cent) have size below 2.5 acres. Thisvery clearly
shows that majority of the tanks are of very small size. Tanks with size ranging from
2.5 acresto 10 acres constitute 29 per cent. About 13 per cent of the tanks arein the size
range of 21-50 acres. However, there isalot of variation in the average size of tanksin
different districts. In Bankura, it is 27.4 acres, followed by 19.4 acres in Birbhum and
then 3.9 acresin Purulia.

Among the districts, the average area irrigated per tank is same in Birbhum
(55 acres) (Table W-5), and Bankura, (54 acres). In case of Purulia, atank irrigates only
about 5 acres, which is mainly because nearly 90 per cent of the tanks here are very
small. Comparing the ratio of irrigated area per acre of tank area, it is found that it is
highest in Bankurawhere one acre of tank areairrigated 3.6 acres, followed by Birbhum
where thisratio is 2.8 acre. Theratio is lowest in case of Puruliawhereit is 1.2 acre.

In Tables W-6 and W-7 modes of irrigation in relation to three cropping seasons
are examined. It is found that maximum area is irrigated during kharif (56.2 per cent),
followed by rabi (40.1 per cent) and minimum in summer (3.7 per cent). It isalso found
that during kharif, gravity irrigation constitutes 85.4 per cent of theirrigated area, followed
by pumps, which irrigates 13.2 per cent area. Only 1.4 per cent of the areaiisirrigated by
manua means during kharif. During rabi, on the other hand, about 53 per cent of the
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irrigated area is covered by pumps, about 44 per cent of the area by gravity flow and
about 3 per cent by manual means. During summer, very little area is irrigated and
pumps do all of it. The pre-eminence of flow irrigation is again discernable when we
look at the grossirrigated area (Table W-7). It isfound that about 67 per cent of the GIA
comes from gravity irrigation, 31 per cent from pump irrigation and 2 per cent from
manual irrigation. By and large this broad pattern is applicable to al the three districts.
Bankura depends on manul irrigation the most, with 35 per cent of GIA covered by it.
Puruliafollows it with 21 per cent and Birbhum with 15 per cent.

Area irrigated by tanks varies from one mode to another, one season to
another and one type of topography to another. In earlier days, water was taken out of
the tank through surface flow modes. However, when the water of tank is either low or
tank is situated on a low land, the water was taken out with the help of manually
operated mechanisms or energized pump sets. Sometimes, it happens that the bund is
extremely high and in such cases water is taken out with the help of siphon pipe to the
surface flow structures. After proliferation of diesel engines, most of the farmers
resort to lifting water from the tank with these pumps. In some cases, the electric pumps
are also hired-in.

The water market in the tank-irrigated area is of three kinds:

1. Hiring in of diesel pumps or electric pumps on the basis of hours or area
irrigated. The rate is amost similar throughout the districtsi.e., Rs 50-60 per hour
or per bigha that amounts to Rs. 120 per acre. The rates vary in accordance with
the capacity of the machines as well as availability and price of diesel during the
peak period. In casethe user suppliesfue of the pump, the rental rate for the machine
is Rs. 20/- per hour.

2. In tanks having higher embankment than the water level and agricultural field,
siphon pipes are used to take water out from tank to distribution system. Not every
farmer owns a siphone pipe. Hence, theses siphon pipes are hired-in at the rate
Rs.6/- per bigha.

3. The other option isto hire-in the panchayat pumps by bearing the cost of fuel which
amounts to Rs. 30 for a bigha, or Rs. 90 per acre. Such pumpsets in the district are
very few in number. Since they have to serve alarge number of farmers, the farmers
have to resort to renting in pumps from private parties.

Manual irrigation is still practiced in the district. In the very big tanks near
Bishnupur town (Bankuradistrict), it isfound that these tanks are now mainly in domestic
use and whatever irrigation takes place, it is done with canals or manual means. Dungi
(karing type of mode being used in Bihar) is the most common traditiona irrigation
device. In the winter season, the dungi is used to fetch water from the tanks and into
field channels. A hole fitted with hume pipe in the bunds makes the outlet. Using the
dungi, an adult can irrigate nearly one-sixth of an acre in a day.
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Irrigation from ponds is by means of gravity when the water level in the pond is
higher than the field level and by means of water lifting when it is the other way round.
Smli isthe simplest lifting device and is relatively inexpensive. It is atriangular metal
tray tied with ropes on both the sides. The ropes are held by two persons, one on either
side and pulled and released successively to throw water. The most commonly used
lifting device, however, isadungi, which isalongitudinal vessel about 10-15 feet long,
mounted on a pivot with a counterweight. A person who stands on any one side (either
in the pond or outside) operates it manually and pushes it up and down to lift water.
Though on the whole simli is more labour intensive (relative to the amount of irrigation
it provides), it requires less force in each cycle to lift water. Women and children often
operate them. A dungi, on the other hand, is heavy and lifts large amounts of water in
each cycle and is usually operated by a man. In 1995, the price of a dungi was between
Rs. 600 and Rs. 1000, depending on the size (Rawal 1999, 134-135).

The bandhs that are built along the downside of aslope easily supply water to the
fields through the surface flow structures but only when the sufficient water is
available in the tank. In case of shortage of water, the water has to be lifted to the level
of surface flow structures to irrigate the fields through manual device or energized
water lifting devices.

In Baghudih of Purulia block and Nawagarh and Barua Kocha of Jhalda block,
there were very few pumping sets and no water markets of any significance were found.
Two pumping sets were found in Baghudih whereas no pump was found in hamlets of
Jhalda | blocks. However, the rates of pumping sets were same as that found elsewhere
in the state; varying from Rs. 120 to 180 /hour/acre for diesel operated pumps. There
was no renting of debuka and the needy farmers themselves made them.

It was noticed that a large area in the reservoir of Jamuna bandh (Bishnupore)
was encroached upon by farmers for vegetable cultivation as the bandh got silted up.
About 30 acres of land was cultivated in rabi and summer seasons. Jamuna bandh had
three outlets serving the fields of Gopalpur and Tejpal villages. One outlet with a hume
pipeof 6 diameter towards east of the tank was constructed by farmers of Tejpal village
in the year 2000 irrigate about 4 acres of land owned by nearly 25 farmers. Lal bandh,
another big tank in Bishnupur irrigated the area falling in two sides of the tank. Nearly
6-7 acres of land in western embankment falling in Tilbari village, coming mostly under
urban settlement, was irrigated by the tank water. The water for irrigation from the tank
was taken out through dungi and passed through a hume pipe outlet fitted across the
bandh. All the land belonged to a brahmin landlord of Bishnupore, but five scheduled
caste farmers were found to be doing sharecropping in this land.

If pressure on tank water for irrigation is examined (Table W-8) a great deal of
variations can be seen across districts. Although the average for three districts comes to
about 6 irrigators per acre of tank area, in Bankura, the pressure is maximum as about
12 irrigators depend on one acre of tank area. On the other extreme is Birbhum where
about 2 acres of tank areais available to each irrigator. In between comes Puruliawhere
the dependence on tank irrigation is 3 irrigators per acre of tank area.
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In Table W-9 & b and c, the depth of storage of water in the tank during rainy
season, winter season and summer season are shown. Asis expected, in al the districts
the depth of water storage level in the tank goes on reducing from rainy season through
the winter, till the end of summer. It goes down to such an extent that about 20 per cent
of the tanks get dried up during winter season and about 55 per cent get dried up during
summer. The main reason for such a high proportion of tanks getting dried up or
water level coming down below 3 feet is that an overwhelming proportion of tanks
(77 per cent) in the three districts depend exclusively on rains and another 13 per cent
depend on rains and cana water (Table W-10). Among the districts, 95 per cent of
Purulia tanks depend on rainwater. The high dependence of Purulia tanks on rains is
reflected by the fact that 63 per cent of the surveyed tanksin the district dries up during
summer, which is the highest figure among the three districts.

TablesW-11, W-12 and W-13 provide data on repair and maintenance of tanks. In
Table W-11, the category “Others’ refer to maintenance by occupants, fish contractors
etc. Owners seem to be responsible for maintaining 58 per cent of the tanks in West
Bengal and the proportion goes up to 84 per cent in Purulia district. The second most
important category of tanks are those in which the responsibility for maintenance lies
with panchayat/community and this accounts for 29 per cent of the tanks. Lastly, there
are about 6 per cent of the tanks for which the maintenance responsibilities lie either
with the state government or with such persons who occupy the tanks or the fish
contractors who have a vested interest in maintaining them.

In respect of maintenance, two main activities, i.e., the repair of embankments
and desilting have been examined (Table W-13). Lack of maintenance is reflected by
the fact that in 58 per cent of cases, embankments have never been repaired. Thisfigure
goes as high as 69 per cent in the case of Purulia, followed by 50 per cent in case of
Birbhum and 40 per cent in case of Bankura. However, when we examine the data
concerning desilting, it is found that in a much higher proportion of tanks (65 per cent),
desilting was never done. The proportion varies between 100 per cent in case of Birbhum,
and 60 and 63 per cent respectively in case of Bankura and Purulia. In tanks which
undergo some repair of embankments or desilting, the frequency seems to be more in
favour of repair of embankments than desilting. It is found that while about 19 per cent
of tanksin West Bengal undergo annual repair of embankments, none of the tanks undergo
desilting on an annual basis. In the case of 19 per cent of the tanks for which desilting is
done, the period varied between 2 and 10 years. Again whilein 16 per cent of the cases,
repair of embankment is done between 2 and 10 years, the frequency of desilting is once
in 11 to 30 years. This indicates that generally there is atime lag of 10 years between
repair of embankment and the desilting of the tank.

The next important (Table W-13) issue is who incurs the expenses for
maintenance. It is found that most of the tanksfall in acategory in which no one spends
any money, leading to their deterioration and declining irrigation performance. In the
case of 26 per cent of the tanks, money is spent by the panchayats towards maintenance
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and community contribution is aso found to be forthcoming in the form of physical
labour. In 10 per cent of the cases, the state government provides the funds and in
another 10 per cent of cases both the state government and the panchayat provide the
funds. All this indicates that in about 46 per cent of the cases, funds are coming from
either the state government or local government or both. In the rest 22 per cent cases,
occupants or those who benefit from the tanks, particularly through fisheries, provide
the funds for the repair and maintenance.

In case of private tanks, the responsibility of maintenance was of owners in the
first few decades post Independence. When the zamindari tanks were turned over to the
panchayats after 1960s, the responsibility of maintenance came down to the panchayats.
In our study areas, mainly three kinds of tasks were undertaken. First was the repair of
the embankments. Thiswas done in the following three ways. &) minor repairsin order
to protect fish, almost taking place annually. The responsibility of such repairs went to
either owners engaged in pisciculture or by the fish contractors, b) the panchayat body
from time to time did some repair work out of development schemes and ¢) the TID
undertook the repair of selected tanks for multipurpose use. Such repairs (category b
and ¢) had taken place only once in the past 20 to 30 years. In 2004-05, cement lining of
the tank was done by the panchayat samiti (block level panchayat body) in Manjhi
pukur of Lagda village. But this did not serve any purpose.

The second was desilting and enlargement of tank beds. This took placein afew
casesthrough panchayat or devel opment funds. No community action wasseenin Purulia
district for renovation (sonskar in local dialect).

The third was clearing of grass etc., which has taken place in only two tanks out
of 18. By and large the same position is applicable in respect of two other districts also.

In the case of Purulia district, the maintenance of such tanks was very poor. A
study conducted by an NGO named PRADAN in 1996 revealed that though the tank
catchments in Midnapore district received good rainfall, only one sixth of the runoff
flowing into the tanks could be harnessed. The poor harvesting of water was due to poor
maintenance of tanks. Poor maintenance was because of the multiplicity of ownership,
poverty and mono cropping in the commands. PRADAN has undertaken a micro
watershed programme in Jhalda area. The programme selects tanks and encourages
local people to beinvolved in their maintenance. Besides, the land in the upper reach is
treated and for better harvesting of water, ‘ seepage tanks' are created at the lower end of
the slopes. Several small tanks are also being dug in the operation area named as
5 per cent model (atank having awater spread areaequal to 5 per cent of the agricultural
plot that it serves) isdug at the upper reach of the plot with a storage depth of 5to 6 feet.
PRADAN has planned to create 600 to 700 such tanks and also seepage tanks with the
involvement of the local people in Nawagarh village in Jhalda.

Some private tanks in Jhalda area were however found to have attracted
considerable investments from government for renovation of tanks. For instance,
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the capacity of Dubrgjsingh’s tank in Nawagarh was enhanced with an investment of
Rs. 50,000 by the panchayat. This irrigated 8 acres of land owned by the tank owners.
Dubrajsingh happened to be a member of Jhaldadarda panchayat who got the funds
through his personal efforts made at the panchayat. Similar cases could be found in
Barua Kocha under Beladih panchayat of Jhalda | block.

In Bankura district also, tanks were victim of gross neglect by the government as
well as the public. Majority of the tanks in the district were not renovated since
Independence. Of the eleven tanks surveyed, only one was found to have been repaired
almost annually, but was done for protection of fish. Moira bandh in Bishunpur
subdivision had undergone lining of the banks, which was undertaken by the TID around
1985. Cement lining was donein Devil Beriain Tal Dangrablock around 1995, but was
done to help fishing, and hence did not help irrigation. In the same block, capacity
enhancement of Lal bandh tank took place in the year 2000, with Rs. 6 lakh spent from
MPLADS?* for desilting. Then there is Chand bandh, which was first deepened in
1978, and thereafter desilting of part of thetank wasdonein year 2003 with an expenditure
of Rs. 1.5 lakh from panchayat.

Dharampur tank was also renovated in 1977-78. However, despite farmers
persistent efforts, no substantial renovation work took place. Nevertheless, the fishing
committee invested between Rs. 500 to 1000 every year in order to protect thefish .The
size of the great Jamuna bandh in Bishnupur had been reducing day by day. The local
people had shown great concern for itsrenovation for various purposes such asirrigation,
fishing, tourism, lotus cultivation and boating etc. There is committee named Jamuna
Bandh Bachao Committee, which had even written to the President of Indiafor preserving
this great tank.*

No community action was found in any of the villages for renovation of tanks and
the government had also not paid adequate attention to the tanks in Bankuradistrict. The
water right for irrigation was not restricted and the practice of restricting the right to use
water for irrigation etc., for pisciculture was not exercised here. However, the villagers
of La bandh voluntarily restricted themselves from taking water from the tank when
the storage level came down to 4 - 5 feet in order to protect the fish.

TablesW-14 and W-15 deal with the tank uses. Although both the tables deal with
same set of categories, the main difference is that while Table W-14 deals with tanks
surveyed by us, Table W-15 furnishes data on all the tanks that existed in the villages/
hamlets where tank survey was undertaken. Consequently, while Table W-14 contains

31 Member of Parliament Local Area Development Scheme (MPLADS) is a scheme formulated by
Government of Indiaand initiated in December 1993 that providesthat each member of the Indian parliament
has the choice to suggest to the Head of the District works to the tune of Rs.1 crore per year, to be taken up
in his/her constituency. Elected Members of Rajya Sabha representing the whole of the State as they do,
may select works for implementation in one or more district(s) as they may choose. Nominated Members of
the Lok Sabhaand Rajya Sabhamay also select works for implementation in one or more districts, anywhere
in the country. The allocation per MP per year stands increased to Rs.2 crores from the year 1998-1999.

32 One Mr. Somendranath Basu, the secretary of the committee informed the authors that the unregistered
committee was making efforts to save Jamuna Bandh since 1995.
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data for 31 tanks, Table W-15 contains data for 88 tanks. Among the surveyed tanks,
about 65 per cent were multipurpose tanks, followed by 19 per cent used for domestic
purpose, 10 per cent for pisciculture and 6 per cent for irrigation purpose alone. In
Birbhum, all the tanks were multi purpose in nature while in Bankura such tanks
constituted 90 per cent. In Purulia only 48 per cent were multi purpose tanks and a
large proportion of tanks (32 per cent) were used for only domestic purposes. At the
village level (Table W-15), it is found that as high as 44 per cent of the tanks were
abandoned. If we exclude this category and consider only those tanks that are in use,
about 63 per cent of them are of multi purpose nature, followed by 20 per cent for
domestic, 12 per cent for pisciculture and only 4 per cent for agriculture.

Table W-16 deals with pisciculture aspect of the tanks. The valuation of fishing
activities in the tank could be done only in 12 out of 31 tanks surveyed in West Bengal.
As amatter of fact, there were 11 such tanks where fishing was being practiced but the
annual income could not be ascertained®. Based on the data on 12 tanks, the total value
accruing from fisheries was estimated to be Rs. 3.11 lakh, annually which comes to
Rs. 259 lakh per tank. The annual value of fish production per acre of tank area was
estimated to be Rs. 2,806, with Rs. 4,882 for Purulia and Rs. 2,187 for Bankura.
Considering the fact, that pisciculture is more popular in West Bengal compared to
Bihar and Jharkhand, such a low productivity of pisciculture in West Bengal is
inexplicable.

Tables W-17 and W-18 provide data on the surveyed villages’hamlets. In Table
W-17 ontheleft side are the dataon the number of households of various caste categories,
and on the right side are the data on the land owned by these caste categories. Looking
at the overall data, it is seen that 29 per cent of HCs own 41 per cent of the village land.
The OBCs, which constitute 15 per cent of the households, own about 21 per cent of the
land. As regards the SCs, they constitute about 43 per cent of the households but own
only 23 per cent of the village land. In case of STs, it isfound that the surveyed villages
have 14 per cent ST households, but own 15 per cent of land. The datado not speak very
favourably about land reforms. It seems “Operation Bargha’, which literally meant
“operation sharecroppers’, did benefit the OBCs, but SCs, who were to a large extent
landless agricultural labourers, were naturally left out. The middle castessOBCs were
the sharecroppers, and hence benefited the same way they were benefited in Bihar and
Uttar Pradesh.

If welook at the average land holding (Table W-18) of different caste groups, we
find empirical evidences to our contention in the preceding paragraph. It clearly shows
OBCsare the ones having the largest land holdings, averaging at 1.2 acre per household,
followed by HCs (1.16), and then the ST (0.89). The SCs are found to have alower land
holding, averaging at 0.43 acres per household, which is just one third of the size of the
holdings of OBCs.

3 The reason was either of the following: i) the fish catch was divided among large number of families, some
timesasmany as 70, or the entire village; and ii) the fish was consumed only by the owners/loca people with
the permission of 16 anna committees. In some other tanks, the entire village was allowed to fish.
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CHAPTER VI

ORissa

The western part of Orissa has the most favourable physical environment for tank
irrigation. In a way it is continuation of eastern plateau extending across Jharkhand,
West Bengal, Madhya Pradesh and Orissa. Located between Chattisgarh plains in the
west and Mahanadi deltain the east; and between Orissa high lands in the north and the
Eastern Ghats in the south, western Orissa was relatively isolated till the early part of
the 20" century. Fertile plains appearing between the undulating landscapes are
crisscrossed by a number of semi-perennial rivers. Monsoons bring plentiful rains in
western Orissa. Annual average rainfall in this tract is between 1000mm and 1200mm.
The monsoon runoff quickly drains away due to undulating terrain. Indigenous earthen
tanks are most appropriate for retaining surface water for usein the dry season. Therefore
itisno surprise that every village in western Orissa has a network of tanks. While some
of these tanks can be traced to ancient times, others are no more than 50 to 80 years old,
constructed by prosperous land owners.

Irrespective of their age, even today tanks are the most reliable source of water in
western Orissa for human beings and cattle in the summer months. Further, on account
of theingenuity in design and location, they continue to serve as a sustainabl e source of
protective irrigation for the crops. However, the usefulness of these tanks is severely
restricted by age and lack of maintenance. Their maintenance severely suffered after the
ownership was vested with the government, including the panchayats. As aresult, tanks
with broken bunds and silted beds stored much less water and irrigate far less area each
year as compared to that in the past (Sengupta 2000, 4695-96).

The importance of tank irrigation in Orissain the past can be visualized by the
fact that nearly three decades ago (1971-72) tanks accounted for about 51 per cent of the
net irrigated area (Table-2.3). However, within a span of five years (1976-77), it fell by
nearly half, as tanks irrigated about 26 per cent area. In the subsequent years, thereis a
further lowering of the net irrigated area by tanks so much so that the area fell down to
14.6 per cent in 1999-2000 and to 7.70 per cent by year 2002-2003.

Prior to Independence there were a number of zamindaries and feudal states in
Orissa. In the early 18" century when the British and Marathas were fighting for
dominance, gond, kondh and pinjhal tribal chieftains held most of the zamindaries.
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Tribal village headmen called gountias held villages on the basis of inheritance. They
constructed tanks for irrigation purpose. The story on the origin of technology of tank
construction has many versions. It is popularly narrated that kulthos kultaswho migrated
to the area around the later half of the 18" century were expert tank diggers and brought
with them the unique art and designs of tank building. Thisposition ishowever contested
on account of existence of ancient reservoirs and the living memory of the binjhals,
kondhs and gonds. They believe that their ancestors had evolved the design of tanks
based on the topography of the land (Sengupta 2000, 4700).

It should be noted that gountias or the village headman played a very important
role in the construction and maintenance of the tanksin Orissa. “During Maratharule, a
system of auctioning villages or giving them out to favourites after deposition of long
established headmen became rather wide spread. It wasduring thelatter years of Maratha
rule that the village headman began to be displaced by the lessee or the ‘thekedar’.
Practically everywhere, the headman became responsible for the payment of land revenue
of the entire village to the state” (O’ Malley 1909). It is to be further noted that during
the renewal of the lease, alarge fee called ‘ nazrana’ was charged and the gountia had to
pay the nazrana out of this profits. Between 1850 and 1870, alarge number of villages
had been aienated from the tribal gountia due to their inability to contribute for the
nazrana. Thus, the changes in the ‘gountiahi’ system accompanied by high revenue
demands laid the foundation of intensive agriculture. Thiswasfollowed by proliferation
of tank construction activity. This was so because, when a village was leased out to a
gountia, he was required to execute an agreement to construct tanks for the agricultural
prosperity of the village. British administration recognized that construction of tanks
followed improvement in agricultural production. As areward, the gountia was granted
aprotected status by the British administration, which meant that he would not be evicted
arbitrarily from his village (Sengupta 2000, 4696-97).

Selected Districts for the Survey

Based on discussions with the officials of irrigation department, academicians
and other knowledgeable persons, we selected districts of Sambalpur, Bolangir and
Kalahandi for the survey. While Kalahandi and Bolangir (erstwhile Patna Estate)
constituted part of feudatory estates, Sambalpur was a part of the erstwhile Gondwana
kingdom. The feudatory states provided the natural features of the country that lends
itself to irrigation, and hills on the southern border formed a natural watershed from
which many small streams find their way to Mahanadi river. The land covered by the
feudatory states provided great prospects for the construction of tanks (Cobden-Ramsay
1982, 193). As regard Sambalpur, the tract revealed the striking features of gond
settlements where the land was abundantly cultivated and the fields were appropriately
terraced and irrigated. The reservoirs also displayed remarkable ingenious engineering
skills. The village chief was legally bound to build reservoirs and repair the old ones.
Enterprising village chiefs were granted protected status. Rent free service land was
given to skilled workersin return for the work of reservoir maintenance. The lakha bata
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system of Gondwana represented the community ownership and management of land
and water resources. Unfortunately by around 1750, political instability, abolition of
tribal authority and demand for more revenue caused serious disturbances leading to
decay of irrigation works (Agarwal and Narain 1997, 182).

Decline in Tank Irrigation

Although the collapse of theinstitution of gountia (more particularly after abolition
of zamindari immediately following Independence) was largely responsible for decline
in tank irrigation, a variety of other factors, some that are peculiar to tank irrigated
areas, caused further decline. We would discuss these factors.

First of al, after Independence there was a great deal of confusion regarding
ownership of thesetanks. Although many of the tanks had been registered under ‘jalchar’
(public ownership), individual gountias who had financed the construction of such tanks
at one time did not want to forsake their ownership. At the same time, neither were they
getting water charges from the water users, nor were they spending money on the
maintenance of such tanks. As aresult, the irrigation performance of these tanks went
on declining. Secondly, a large portion of the tract earlier irrigated by tank, with the
completion of Hirakud dam in 1950s, started receiving canal water. Thirdly, most of the
large tanks were transferred to the panchayats, but they lacked resources to maintain
these tanks. In addition, in many places, they continued to be called by the name of the
erstwhile owners. This enabled the erstwhile gountias to lay claim on the tanks but
refuse to carry out any maintenance. As aresult, by late 1950s, many of these tanks got
silted up and consequently irrigated lessand less area. Fourthly, abolition of the zamindari
and village headman/gountia also marked the end of the custom of ‘ bethi’ which enabled
free labour for the upkeep and repair of tanks and irrigation channels. Fifthly,
encroachment of the land forming part of the tank spread area and the catchment was a
common feature in al states.

It would be interesting to examine the latest position of various sources of
irrigation in Orissa vis-avis tank irrigation. In Table 6.1 the data in respect of three
study districts are provided. In the state as a whole, large canals provide 61 per cent of
irrigation, followed by about 20 per cent from M1 lifts and 19 per cent by MI flow
projects, which essentially are tanks. A closer look at the three districts shows that while
in Kalahandi and Sambal pur, major and medium irrigation projects provide aformidable
source of irrigation, in Bolangir, MI flow projects provide the main source of
irrigation as they (tanks) account for nearly 48 per cent of the grossirrigated area. Even
in the other two districts of Sambal pur and Kalahandi, about 16 per cent and 25 per cent
of the areaisirrigated by tanks.

89




Table 6.1: Source of irrgation and Gross Irrigated Area in Orissa (Potential

Created in 2000-2001)

Area in '000 ha
S. Selected Major & Medium | M| Projects MI Total from
No. Districts Irrigation Projects| (Flow) Projects Lift | all sources
1. | Bolangir 9 20 13 42
(21.4) (47.6) (31) (100)
2. | Kaahandi 116 25 16 157
(73.9) (15.9) (10.2) (100)
3. | Sambalpur 52 19 10 81
(64.2) (23.5) (12.3) (100)
4. | State Level 1676 520 538 2734
(61.3) (19) (19.7) (100)

Values in paranthesis are in percentage.

Source: Statistical abstract of Orissa 2002, Directorate of Economics and Statistics, Orissa,
Bhubaneshwar, p. 43
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Table6.2 General Abstract of District wiseM.l.Ps(Ayacut L essthan 40 ha.), Orissa
(asin July 2003)

Ayacut in ha.
g No. of M.I.Ps Designed Ayacut | Certified Ayacut
No,  strict Completed Dﬁg'iitcgrgrp;eitc?yTotal Kharif | Rabi | Kharif | Rabi
1. [Angul - - 14 14 382 - - -
2. |Balasore 3 - 2 5 132 -] 66.60 -
3. |Bargarh 6 3 41 50| 1348.52| 4.04| 249.83| 3.39
4. |Bolangir 18 21 65 | 104/ 2786.79|184.06| 835.65 85
5. |Bhadrak - - - - - - - -
6. [Boudh 4 1 5 10| 275.70 -1 130.57 -
7. |Cuttack 13 10 41 64| 1697.13 35| 412.53 -
8. |Deogarh 3 - 7 10| 282.39 -1 96.62 -
9. |Dhenkanal 2 3 30 35 923 -1 121.55 -
10.| Gajapati 15 25 4 44| 127257 24.27| 753.56 -
11.|Ganjam 241 75 34 | 350(10255.36| 265.04| 8709.88 -
12.|Jagatsinghpur - - - - - - - -
13.| Jaipur 3 5 69 77| 1948.61 -1 176.50 -
14.| Jharsuguda 11 - 25 36| 1041.65| 10.13| 417.81 -
15,/ Kalahandi 3 1 19 23 564 18 63 -
16.|Kendrapada - 3 4 7| 174.14 - - -
17.|Keonjhar 11 3 23 37| 1007.58 4| 454.66 -
18.|Khurda 3 1 40 44 1425 - 64 -
19.Koraput 2 1 - 3 79 6| 7048 -
20.|Makangiri 1 1 1 3] 7821 30 35 -
21.|Mayurbhanj 20 5 6 31| 94534 -| 778.14 -
22 |Nawarangpur 2 4 1 7| 21031 4| 144.67 -
23|Nayagarh 4 3 30 37 1006 60 48 -
24.|Nuapada 16 - 1 17 462 - 441 -
25.|Phulbani 9 - 5 14| 408.10 64| 163.06| 3.06
26.|Puri - - 3 3 93 - - -
27.|Rayangada 15 - 6 21 585 8| 308.60 -
28.|Sambal pur 8 2 46 56| 1636.71 -| 275.27 -
29.| Sonepur 24 6 9 39| 1051.30 -| 746.50| 18.21
30.|Sundargarh 19 1 15 35| 788.70] 8.09| 633.32 -
Total 456 | 174 | 546 |1176|32860.11|724.63|16196.80|109.66

Source: Chief Engineer, Minor Irrigation, Orissa, Bhubaneshwar
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But as mentioned in the preceding section, tank irrigated area has been declining
over the years. In Table-6.2 we provide the latest data in respect of M1Pswhich have an
ayacut of lessthan 40 ha. These are essentially tanks handed over to the panchayats for
management. Here an examination of the designed ayacut and certified ayacut area
clearly shows a huge gap between the two areas. Whereas for al the 30 districts of
Orissa, the certified ayacut for kharif is49.3 per cent of the designed ayacut, for rabi the
certified ayacut isamere 15 per cent. Thisis understandable considering the fact that as
rabi season progresses, the tanks start drying up. However, if the tanks get dried up in
winter, it is mainly on account of over estimation of water availability.

In year 2002, the Directorate of Economics and Statistics, GOO conducted a
detailed study of asample drawn from the M1 Census (1993-94). The survey was carried
out inyear 2000-01 with 1998-99 asreference year. In respect of flow irrigation schemes,
which were essentially tanks, it was found that only 48 per cent of the M1 schemes that
werein usein 1993-94, were actually functional after five years, i.e., in 1998-99. Of the
22 per cent schemes that went out of use, 65 per cent were temporarily out of use, while
35 per cent were permanently out of use, largely on account of lack of adequate inflows
and storage capacity.

In terms of loss of CCA, it was found that 12.4 per cent of CCA was not in use,
while 87.6 per cent of the CCA of 1993-94 was in use in 1998-99. Of the CCA, which
wasnot in use, 7.2 per cent was permanently out of use, while 5.2 per cent wastemporarily
out of use. The study aso dealt with relationship between tank irrigation and different
holding sizes. The data reveaded that 75 per cent tanks irrigated the margina (0-1 ha)
holding size. In case of small holdings (1-2 ha), 7 per cent tanks catered to them. In case
of medium (2-10 ha) and big (7-10 ha) holdings put together, 17 per cent tanks
irrigated such holdings. Taking marginal and small holdings together, it was found that
82 per cent of land holdings still depended on tanks as a source of irrigation. Thisclearly
means that tank irrigation is by and large pro poor (Anon 2002, 80-82). It shows that
it is the poor who mostly depend on tanks, as they do not have access to wells, which
are more productive, particularly in Orissa where available groundwater is beyond
the reach of poor.

Table 6.2 contains datain respect of MIPswith less than 40 hacommand that are
invariably tanks. The data emerging from the three study districts indicate that in case
of Bolangir, the certified ayacut in kharif is about 30 per cent of the designed area,
whereasin rabi certified areais 46.2 per cent of the designed area. In case of Kalahandi,
the certified area is 11.2 per cent for kharif and nil for rabi. In the case of Sambalpur
thereisno designed areafor rabi and the certified kharif ayacut/areaisjust 16.8 per cent
of the designed ayacut area. This clearly illustrates that while tanks in Bolangir are
doing reasonably well compared to those in the rest of the state, tanks in Kalahandi and
Sambalpur are doing rather poorly in comparison to the rest of the state. This is
understandable considering the fact that major and medium irrigation projects in these
two districtsirrigate large areas. This is further substantiated by the fact that these two
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districts have a very high proportion of MI schemes, which are completely derelict. On
the other hand, a much lower proportion of schemesin Bolangir are completely derelict.

Having talked at some length about the present status of tank irrigation in three
study districts, it would be useful to have a look at the history of tanks in the three
districts.

Sambalpur

The district of Sambalpur has been named after its headquarter,the town of
Sambalpur. The origin of town is said to be older than the establishment of Sambal pur
kingdom some 450 years ago. It is one of the western most districts of the state of
Orissa and is roughly triangular in shape. The district of Deogarh binds it on the north
and the northwest. The southern portion of the district is surrounded by the
boundaries of three districts, namely Sonepur, Boudh and Angul. On the west lies the
district of Baragarh (Senapati 1971, 3). Sambalpur consists of a wide expanse of
fairly open country fringed by forest hills as well as a series of low hill ranges of
extremely irregular shape. The cultivated plains of the district yield numerous
varieties of paddy, some of which are the finest in India.

The areas of the pre-colonia states of Patna (presently Bolangir district) and
Sambal pur have the ruins of old irrigation works, reminiscent of the involvement of the
entire community in their construction and maintenance. Building of reservoirs for
irrigation was the foremost duty of the village chief/gountia. Since the present district
was for long under the gond and binjhal chiefs, it had some of the most monumental
tanks, irrigating large tract of land.

Although gonds had strong central government, the territories were grouped
under various chiefs. Villages were formed as autonomous units that remained
unaffected by higher level upheavals except perhaps during the Maratha raids. Even
when empires were formed, the autonomy of these autonomous units remained
unaffected. The administrative system was a natural growth from bottom to top, and
democratic in form. The panchayat played an active role in limiting the arbitrary
powers of the chiefs at every stage. The village was primarily a settlement of peasants,
and its assembly and association of cultivators. Each village was independent in its
economy and governance. Its prosperity rested on proper management of land and water
resources. Repairs of water-distribution channels and embankments were taken up
immediately after the onset of first rains. Rent free land was given to kodas, a class of
people who were experts in excavating water reservoirs, and looked after the
maintenance of irrigation works. Such land grants were known as sagar rakshya jagir
(Agarwa and Narain 1997, 182-183).

In the past, irrigation in the district was mostly by tanks owing to the favourable
physical environment in the district for tank making. In early 1930s, O’ Malley observed
that no less than 75 per cent of the cultivated area was rice and water was a far more
important factor contributing to this than the soil type. In most years the amount of
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rainfall was sufficient, the average for the whole district being 58.34" (1482mm) but it
was often unevenly distributed and hence irrigation was mainly provided by tanks.

Another way of irrigation commonly used in the district is by building temporary
dams across nullahs by which water is diverted and carried into the fields. For raising
water from a lower to higher level, the common lever lift called tenda is used. This
consists of a long pole poised between two uprights and with a counterweight at its
lower end. It is used invariably when water is to be lifted from a well or from a tank.
Where there is only a small difference of level between the field and the water, baskets
(sena) worked by two men are often used.

There are three kinds of tanks in the district viz., the kata, munda and bandh.
These were the main irrigation sources of gonds and were found to be most prevalent
modes in the early 1930s as mentioned by O’ Malley and King (1932, 127-130). The
features of these structures are discussed below.

Kata

Most of the kataswere built by the village headman/gountias, whoin turn received
land from the gond kings. Kata is an ordinary irrigation tank, which is constructed by
building a strong earthen embankment, dightly curved at either end across a drainage
line so as to hold fast flowing sheets of water. The undulations of the country usually
determine its shape as that of along isosceles triangle of which the dam is the base. It
commands avalley, the bottom of whichisbahal land and the sides of which are the mal
terraces®. Asarule, thereisacutting high up the slope near one end of the embankment.
From this, water is led either by a small channel or tal, from field to field along the
terraces, down itsway to land at lower levels. In years when irrigation is hot needed, the
surplus water is passed along until it fallsinto the nullah in which the small valley ends.
Such tanks supply water to at least 5 acres and usualy to an area of 30 to 200 acres.

The traditional tanks played a major role in reducing severity of droughts and
famine. In 1897, when most parts of the country suffered from one of the worst famines
of the century, Sambal pur managed to save half of their crops due to katas. This was
possible because of the patronage extended by the gond kings to the gountias, who were
responsible for the O & M of the tanksfor a certain period of time. Gountias were given
lands called bhogra for personal use at a highly concessional rate, equivalent to only 25
per cent of the rent paid by the ryots/cultivators (Chhotroy 1997, 189).

Munda

It is an embankment of smaller size across a drainage channel. Embankments of
this sort are very common, as they can easily be constructed by the raiyats
(individual farmers) themselves for the benefit of their own holding. The munda can be
useful in case the rainfall deficit is not very major. It may then provide water enough in
the latter stage of plant growth to save the crop. The munda usually serves small
land holdings.

% Land is classified into four groups on the basis of its topography; aat refers to highland, mal is slope
land, berna is the medium land, and bahal is the low land (Chhotroy 1997, 183).
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Bundh

Itisafour sided tank excavated below the kata from which it derivesits water by
percolation. They are amost invariably used for drinking purposes only and are properly
regarded as suitable monuments of piety or charity and are invariably consecrated or
married to a god. Apart from their obvious sanitary (hygienic) advantages, they add to
theirrigated area by spreading percolation and by rendering it possiblein years of drought
to empty the irrigation tank completely without danger.

There is a big difference between the methods of irrigation practiced by agharia
migrants from Chattisgarh, who have settled in flatter riparian tracts to the north, and
the Oriya kultas, who prefer a comparatively undulating country. One glance at a stretch
of rice fields is sufficient to distinguish between kulta and agharia cultivation. The
former, who is a poor tank builder and constructs only the shallow square tank, builds
only low and narrow banks between his fields, seldom more than two feet high, as he
has to cut them freguently in order to move irrigation water from plot to plot. The
agharia, on the contrary, builds high field boundaries, making a tank of each field, as
each hasto capture and keep the rainfall that falls on it. Both the systems suit the tracts
to which they are applied. In a normal favourable year, the agharia reaps the bumper
crop but in abad year he loses more than the kulta does.

Since construction of tanks was so vital for the agrarian economy of the district,
specia concessionswere madeto increasetheir capacity. In addition, land madeirrigable
by tank construction was secured against assessment at rates for irrigated land, at the
ensuring settlement. In addition, in case of raiyatwari villages, if agountia or ryot made
atank in his land, he was entitled to remittance of the revenue on the area submerged
from the date on which the tank construction was completed.

A common feature of the tanks not constructed on the proprietary land and inspite
of being recorded as government/public property was that they were vulnerable to most
pervasive encroachments on their beds by farmers and conversion of that into private
holdings. The distribution of water from such public tanks was left in the hands of
panchayat or village committees (O Malley and King 1932, 129-130).

Arrangements were made during the construction of tanks to prevent their
water inlet/outlet, conveyance structures, embankments etc., from being eroded or
breached. The operational work included cutting and closing of embankment; and
maintenance work included de-silting of tank beds and prevention of embankment
erosion. Constant vigil was maintained during the monsoon months against sudden
breaches in the embankment. Water distribution was supervised by the village panch
(Chhotroy 1997, 183).

Bolangir

The district of Bolangir like many other districts of Orissa is named after the
district headquarter town’'s name. Bolangir was also the headquarters of the feudal state
of Patnasince 1880s. According to historical records, thetown of Bolangir was established
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by the 12" raja of Patna in the mid 16" century (Senapati 1968, 1). The district is
flanked in the north west by the Gandha Manda hills, a name of Ramayan fame, and in
the north east by the rock infested Mahanadi. It istraversed by many hill streamsand is
interspersed with overgrown woodlands. The district is Situated in the valleys of “Aug”
and “Tel”, the two main tributaries of Mahanadi. The district of Baragarh bindsit on the
north; on the east lie the districts of Sonapur and Boudh; on the south lies the district of
Kalahandi; and on the west lies Nuapada district.

The former durbar of Patna encouraged tenants to dig more tanks and develop
other water sources with permission of the authorities and to utilize water free of rent
during the period of settlement. After the next settlement, such water sources were to be
declared as public jalchar land. Water from these sources was being distributed to the
fields by the village panchs and villagers were required to keep them in good condition.
An extract from Wajib-ul-urz of 1937 settlement report of ex-state of Patna provides
illuminating detailsin respect of O & M and water distribution of public water reservoirs
(Senapati 1968, 138)*.

Thevillages of the erstwhile Patna state (present Bolangir district) were prosperous
and irrigation tanks were overwhelming. There were more than 3000 tanks in the state
irrigating 33,700 ha of land in 1919, which went up to 53,356 ha by 1937.

Compared to the past what is withessed today is the widespread occurrence of
droughts in the region in general and in the district in particular. This is mainly due to
complete collapse of the tank irrigation system. Records show that 30.12 per cent of the
total cultivablelandin Bolangir district wasirrigated asearly in 1936. Thefigure dropped
to a pathetic 6 per cent by 1996. This is the result of large-scale deforestation and
consequently high siltation, making the water bodies partially or completely defunct.
The responsibility of maintaining these traditional water bodies is now with the gram
panchayats that seldom have the funds for the purpose. The panchayats receive sizeable
revenue by auctioning these water bodiesfor fishing purposes, but are reluctant to utilize
funds on their maintenance®. Further, once these tanks are auctioned for pisciculture,
such tanks are rendered out of bounds for irrigation purposes (Vikalpa 1997, 9).

35 “pyblic Reservoirs — the work of distribution of water from all water reservoirs recorded in the Jalchar
Khation shall be done under the supervision of the village Panch with reference to irrigation Khatian of
the village. No fee shall be charged for the distribution of water for irrigation. Repair of Irrigation Works
— All water reservoirs entered in the Jalchar Khatian of the village shall be kept in good repairs by the
Rayats working under the direction of the Ticcadar. All expenses incurred for keeping the roads and
reservoirs in good repairs may be met from subscriptions raised from the villagers by the Ticcadars in
consultation with the village Panch —the Ticcadar, his co-shares and members of the village Panch also
contributing in proportion of the area held by them.”

% The main sources of fish supply in the district are tanks and rivers. A number of tanks have been taken
over by Gram Panchayats, which supply a good amount of fish. They derive good income out of fish
contracts and it is one of panchayat’s main source of income.
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Kalahandi

Theword Kalahandi ismade of two wordsi.e., kala (black) + handi (pot), meaning
black pot. The name has originated from the black cotton soil dominant in the district,
which brings out black pots from the potter’s wheel that are available in plenty in the
markets of the district and neighbourhood.

The present district is constituted by a part of the feudal states of Orissa during
British time. After Independence, the princely state of Kalahandi was merged with Orissa
along with other princely stateson 1% November 1949. During colonial period therelations
between the princely state of Kalahandi and the British government were regulated by
the sanad (charter) of 1867, which wasrevised in 1905 when the state was transferred to
Orissa Division. In 1907-8, the total income of the princely state was Rs.2,32,868 and
the state paid an annual tribute of Rs. 16,000 to the British government (Cobden-Ramsay
1982, 209). Junagarh was the headquarters of Kalahandi until 1849. The name,
“Kaahandi” for the first time occurred in 1718 (Senapati 1978, 2).

Till afew decades ago, Kalahandi was famous for being the home of man-eating
tigers. But during the last several years, the district has acquired the notoriety on
account of sale of female infants due to extreme poverty caused by frequent occurrence
of drought and famine. The latest case reported from the district was in October 2004,
which brought out the story of the 27-year old Kusum Majhi of Palisipada village who
sold her 20 days old daughter to a neighbour for Rs. 600 (about $13).

The district is bound in the north by Bolangir and Nuapada; on the south by
Rayagada; on the west by Nabrangpur; and Raipur (in Chhatisgarh) and on east by the
Rayagada and Phulbani. The district headquarters town of Bhavanipatnais almost close
to the eastern border of the district.

The district has two distinct physiographic regions, the plain land and the hilly
tracts. The plains run southward upto Bhawanipatna and then westward through Junagarh
and Dharamgarh and then further up to the boundary of the district. The plains
cover about 59 per cent of the total geographical area of the district. The hilly tract
(41 per cent) mostly located in the south western part of Bhawanipatna sub-division,
covers some of the dense forestsin the district. Some big progressive farmers, who have
introduced modern farming practices, inhabit the plains of the district. In the hilly tract,
whichisinhabited by tribal people, agricultural practicesare primitive and are dominated
by shifting cultivation (Senapati 1978, 122).

The general elevation of the plains is about 900 feet above the sea level. It is
intersected by hill ranges and isolated peaks, but contains a large portion of cultivated
lands.* It is occupied largely by the kaltuag/kultas, clever and capable agriculturists,
who have constructed numerous embankments and tanksin the tract. Also seen here are

7 The land in the feudatory state of Kalahandi was classified into four following categories. (i) bahal,
1% classlands, (ii) berna, 2nd classlands, (iii) mal or beda, 3 class lands, (iv) bhata or uplands. There are
also barchha or sugarcane plots and homestead land or bari (Cobden — Ramsay 1982, 205).
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a certain number of khonds, who have left their hill habitations and taken to settled
agriculture. The kaltuas are a race of cultivators nearly allied to malis but of a distinct
caste. They cultivate generally everything but their special forteiscultivation of sugarcane
and preparation of sugar. Malis/gardners, on the other hand, cultivate vegetables.

The district has extreme climatic conditions. It is dry except during monsoon.
There is a large difference between the day temperature and night temperature. The
average annual rainfal in the district is 1378 mm. The rainfall is erratic in nature, and
uneven in distribution. The monsoon seasons|astsfor four monthsfrom June-September,
and accounts for 90 per cent of the annual rainfall that the district receives. Drought, as
mentioned in the preceding section, is a normal feature of the district.

Tank structures of al sizes from smallest to largest, viz bandh, munda, kata and
sagar arevisible all over Kalahandi. Such structures, particularly the largest ones called
sagar, are the most distinct feature of all feudal states including Kalahandi. Since hilly
land and plain land are in the proportion of 41 per cent and 59 per cent respectively and
perennial streams intersect valleys, various types of tanks of varying sizes are built all
around. The region now forming part of the district never suffered from any serious
crop failure, even in 1900 when there was a severe drought. This was quite contrary to
what happened in Bishnupur kingdom (part of the present Bankura district) during the
famine of 1866 when even rich Brahmins were reduced to beggers overnight (Cobden-
Ramsay 1982, 133-138)

There was a custom in Kalahandi to make an agreement with the village chief
(gountia) whenever avillage was leased out, to make him accountable for the excavation
of tanks for the agricultural improvement of the village. However, by as early as mid
1940s, these practices had started eroding to a great extent. This was mainly on account
of some of the policies of the British government that did not favour gountias the way
the earlier policies did. Earlier, the gountias were getting several facilitieslike protected
status. Whileall thisdampened the spirit of gountias, the Independence and the subsequent
policies of the state government completely removed gountia from the scene, leading to
progressive decline of tanks in the state (Anon 1946, 7-9). All this does not mean the
tank irrigation withered away. On the contrary, even today tank irrigation is one of the
most important sources of irrigation in the district.

Sagar

Kalahandi has some of the largest tanks, found in Orissa. In Oriya, the name for
such tanks is sagar, which means avery large tank. Pant in the course of hisfield visits
to the district during September 2004 and May 2005 visited a number of such tanks.
Those visited were Udaya sagar/asursagar, Devi sagar, Asha sagar and Karuna sagar.
The othersthat were also said to belarge tanks but could not be visited were, Manabhanga
sagar, Deundi Sibsagar, Matigaon sagar, Ram sagar, Baya sagar and Maluma sagar. All
these tanks were very large but the one that was most impressive was Asursagar/Udaya
sagar located in a small village. Asuragarh is situated in Narla block and is 5 km from
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Narla and 3 km from Rupra Road railway station. Close to village is the oval shaped
tank with nearly 200 acres (80.934 ha) water spread area. It is said to have the deepest,
cleanest and sweetest water®.

Survey Findings

Considering thefact that the tanks surveyed in Orissawere drawn from the districts
which had long tradition of tank irrigation, a large proportion of the surveyed tanks
were found to be either ancient or from British times (Table O-1). In fact, of the many
tanks surveyed in Orissa, none were constructed after 1990. Thus 19 per cent of the
tanks were found to be from the ancient/medieval period, 62 per cent from the British
period and another 19 per cent were constructed after 1947, but before 1991.

The ownership of tanks (Table O-2) in Orissa indicates a picture that is quite
different from what is seen in Bihar, Jharkhand and West Bengal. In Orissa, an
overwhelming proportion of tanks (62 per cent) are owned by government, followed by
33 per cent by panchayats and only 5 per cent by individuals. Part of the reason for this
kind of ownership pattern in case of Orissa was that the tanks selected were important
from irrigation perspective. Further, unlike other states, in Orissa we received a great
deal of cooperation from the M| department who took keen interest in going with usto
their tank sites. Since about 95 per cent of the tanks are either owned by the government
or by the panchayats, it is natural that all these tanks would be of open access. The same
pattern emerges from Table O-3, which shows that 90 per cent of tanks are of open
access whilein 5 per cent of the cases, access is restricted and open to owners only. In
another 5 per cent of cases there are other kinds of restrictions and was mainly seenin
caseof aMIPinKaahandi district wherewater of aMIPininitial reacheswasexclusively
for a government agricultural farm.

Looking at the size of the tanks (Table O-4) in Orissa, the surveyed tanks are by
and large, big in size. This becomes amply clear from the fact that one third of the tanks
surveyed are having a water-spread area of 51-100 acres and another 19 per cent are
having water spread area of more than 100 acres. Among the districts, Sambalpur is the
only districts, which has small size tanks also. Not only are tanksin Orissa big, but also
these tanks irrigate large areas (Table O-5). Thirteen of the 21 tanks surveyed, and for
which data is available, together irrigate a total area of 2104 acres, which comes to
about 162 acres irrigation per tank. However, the real test of tank efficiency comesfrom
the ratio of irrigated area per acre of tank water submergence area. Here aso Orissa
survey shows excellent results. On an average, the area irrigated by one acre of tank
water spread area is 2.76 acres. Among the three districts however, differences in this
respect can be seen. The tank efficiency is highest in Sambalpur (1:3.20), followed by
Bolangir with aratio of 1:2.91 and then the lowest in Kalahandi with a ratio of 1:2.55.

38 A controversy arose in the village when the taxi driver who took Pant the author there referred to it as
asur sagar and said it was constructed by an asur (demon). The villagers vehemently opposed and said
that the name of the tank was Udaya Sagar. In fact in M|l schemes of Government of Orissa also, it is
mentioned as Udaya Sagar.

99




Like other states, in Orissa aso an overwhelming proportion of tank irrigation
happens during kharif, which accounts for 66 per cent of the gross tank irrigated area.
During rabi about 31 per cent of areaisirrigated and about 3 per cent of theirrigationis
during summer (Table O-6). The table also provides data on the modes of irrigation. As
the table shows, during kharif season, flow irrigation is the most common mode
accounting for 69 per cent of the areairrigated during the season. Thisisfollowed by 27
per cent area irrigated by pumps. During rabi the picture is reversed as 57 per cent of
areaisirrigated by pumps; 40 per cent area by flow irrigation, and 3 per cent by manual
means. During summer, although the tank-irrigated area is drastically reduced, 88 per
cent of it isirrigated through pumps.

The predominance of flow irrigation is again evident from the analysis of gross
irrigated area (Table O-7). It is found that in the three districts flow irrigation accounts
for 58 per cent of the GIA, followed by 38 per cent by pumps and about 4 per cent by
manua means. All the three districts have aimost same pattern emerging with regard to
the mode of irrigation. The only noticeable difference isin Sambal pur where more area
isirrigated by pumps and less area by gravity method.

The intensity of tank irrigation can be gauged on the basis of the extent to which
irrigators have to struggle for the tank water. Hence, it is analyzed in Table O-8. The
average size in case of Orissais found to be 58.6 acre and there are about 43 irrigators
scrambling for water inthistank area. Looking at the datafrom the viewpoint of averages,
it is found that there is less concentration of irrigators in terms of demand per acre of
tank area. It is found out on an average one irrigator has nearly 1.5 acres of tank area.
The concentration is highest in Sambalpur, where one irrigator finds about an acre of
tank areaavailable to him. The concentration islowest in Kalahandi, where oneirrigator
finds nearly 2 acres of tank area available to him.

Tables O-9a, 9b and 9c provide the dataregarding the depth of storage of water in
the tank in various seasons. The first thing that strikes is that in comparison to other
states, the depth of storage of water isfar higher in Orissa. This becomes obviousif data
of O-9a Table is closely examined. In 38 per cent of the tanks in Orissa, the storage
depthis above 10 feet. Nearly 24 per cent of the tanks have water storage depth ranging
between 7-10 feet. In another 29 per cent of the tanks, water storage depth isin 5-7 feet
range. All these mean that 91 per cent of tanks have a water depth of more than 5 feet.
Asfound in other states, the storage depth goes on reducing from rainy season through
winter and then to have the lowest depth in summer. This becomes obvious from the
fact that while no tanks go dry during rainy season, 5 per cent tanks become dry during
winter and 19 per cent go dry during summer.

In comparativeterms, it isfound no tanks go dry in Bolangir, 80 per cent tanks go
dry in Kalahandi, and 43 per cent of the tanks go dry in Sambalpur (Table O-9c). Asfar
as sources of inflow into the tanks are concerned, it is found that 57 per cent tanks
depend on rains in the catchment, followed by 38 per cent depending on a combination
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of sources other than rains such asrivulet, floods, and inflow from another tank. Finally
about 5 per cent tanks depend on cana water and rains in the catchment.

Table O-11 to Table O-13 deal with tank maintenance related aspects. The datain
respect of responsibility of maintenance (Table O-11) are quite similar to the datarelating
to ownership of tanks (Table O-2) except that as per Table O-11 responsibility of tank
maintenance in about 10 per cent cases lies with “others’. This category includes fish
contractors, illegal occupants and also in some tanks renovated under the European
Union project through some NGOs and tank beneficiary, who havetaken the responsibility
to repair and maintain these tanks. Thisis the reason why while as per Table O-2, about
36 per cent of the tanks are owned by panchayats, only in 24 per cent cases beneficiaries
mention panchayat/community to be responsible for tank maintenance.

Another important difference in respect of government tanks is that here all the
surveyed tanks belonged to M| department and none to the fisheries department. However,
the frequency of repair and desilting in Orissa is as poor as in other states. It is found
that the frequency of repair of embankmentsis higher than that of desilting. Thisbecomes
obvious when we consider the fact that only in about 10 per cent of the tanks the
embankmentswere never repaired, whilein 43 per cent of casestankswere never desilted.
Again whilein about 5 per cent of the tank, embankments were annually repaired, none
of the tanks were desilted every year. Yet again, while in about 72 per cent tanks, the
embankment was repaired once in 2-10 years, only in about 29 per cent of tanks were
they desilted with the same periodicity. Thisbringsinto fore the question of who provides
funds for the repairs of embankments and desilting. Looking at the data (Table O-13),
one can see that in 62 per cent of cases, funds come from the government, followed by
panchayats in 14 per cent cases and other (such as NGOs, illegal occupants, fish
contractors etc.,) in another 14 per cent cases. In 5 per cent cases, owners themselves
and in another 5 per cent cases, panchayat and government jointly provide the funds.

Theresults of analysis of pattern of use of tanks are presented in Tables O-14 and
0O-15. While in the former table, results for only surveyed tank data are included, in the
latter, results for al the existing tanks including the abandoned tanks in the surveyed
tank villages are presented. Table O-14 showsthat the largest proportion of the surveyed
tanks (62 per cent) are of multipurpose, followed by 19 per cent of the tanks catering
exclusively to irrigation needs, and another 10 per cent each exclusively for domestic
and pisciculture. One of the reasons why nearly one fifth of the tanks in Orissa are
exclusively kept for irrigation is that in Orissa a large proportion of the samples were
MIPs belonging to the M1 department. However, when the larger picture islooked at in
Table 0-15, it is found to be dightly different as multipurpose tank constitute a higher
proportion (77 per cent) whereasamuch lower proportion of tanks (3 per cent) exclusively
cater to irrigation. By and large the picture that emergesis more or less same aswhat is
found in other states.

In Table O-16, the estimates of the economic value of fish production from the
tanks are presented. Here also datais available for 8 tanks against 21 which were studied.
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It is found that these 8 tanks together generate an economic value of Rs. 3.68 lakh,
which works out to be about Rs. 46,000 per tank. Further analysis shows that the annual
economic value generated per acre of tank area comes to Rs. 765. Comparing the data
across districts clearly shows wide variations with the highest value per acre of Rs. 820
obtained for Kalahandi, followed by Rs. 765 for Bolangir and the lowest of Rs. 655 for
Sambalpur.

Tables O-17 and O-18 deal with data relating to various castes which dwell in the
study villages and their land ownership. Here, the trend is similar to what was found
in Bihar and Jharkhand. Analysis shows that the higher castes own a much higher
proportion of the village land than the households. Overall, it is found that HCs
constituting 6 per cent of the households own about 14 per cent of land, followed by
OBCs accounting for 49 per cent of the households, but owning 51 per cent of the land;
STsaccounting for 27 per cent of the households and owning about 24 per cent of land.
The situation of SCs is bad as they own only 11 per cent of the village land, while
constituting 18 per cent of the village households. The same fact emerges if the average
land holdings of various caste groups are examined. The data (Table O-18) shows that
on an average, HCs have the largest land holding at 2.67 acre per household, followed
by OBCs with 1.2 acre. The STs have an average holding of 1.03 acre per household.
The land ownership is smallest for SCs whose average holding is just 0.72 acre per
household. If acloser look at the district wise dataon landholding istaken, it is seen that
the HCs are not well off in al the districts, asin Kalahandi their condition isworse than
all other caste groups, including SCs and the average holding size they own in that
district is as low as 0.41 acres per household. Similarly in Kalahandi and Bolangir
OBCsdo not seem to be well off. While in Sambal pur, OBCs appear to be very well off
as their average land holding in that district is as high as 3.07 acre per household.
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CHAPTER VII

FISHERY —NON IRRIGATION USES OF TANKS

Tanks have been playing a significant role in agriculture in the entire eastern
India as a source of irrigation. Besides irrigation, these tanks have been serving the
society in variousways such as provision of water storage for pisciculture and recreation,
water for domestic uses and performing religious rites, and water for miscellaneous
cultivation (cultivation of water borne fruits). When water storageis available, tanks are
used to cultivate singhara (awater fruit), makhana (akind of dry fruit grown in water),
bhent (a flower used as vegetable), and lotus. Then there are several tanks, which are
used for religious purposes, such as the Surg] kund in Nalanda district. Though thisis
the case, pisciculture has been one of the most important sources of income and ameans
of meeting the nutritional requirement of people in the local areas.

Neglect of Fisheries from Tanks by Irrigation Experts

As mentioned in the introductory chapter, “tank fisheries’ did not attract serious
attention of researcherswho worked on tanksin the past. However, asthe study proceeded
and more particularly after the first phase of the field visit involving reconnaissance in
the state of Bihar, West Bengal and Orissa, we found that fisheries was an inseparable
part of tanks/ponds. Therefore, it was decided to incorporate fisheries aspect also into
our survey in the four states viz., Bihar, Jharkhand, West Bengal and Orissa.

Hereit would not be out of context to mention that although fisheriesisan integral
part of tank activities, it escapes the attention of researchers dealing with tank irrigation.
For instance, Vikas Rawal who has done a detailed study of irrigation development in
West Bengal (1978-1995) and analyzed patters of irrigation by ponds in Panahar and
Muidara villages in Bankura district, mentions that irrigation rights over ponds were
different from ownership rights over pond water spread area. He also observes that
there was a market for shares of ponds and the price was determined primarily by the
area equivaent of the share. Asponds were of different sizes, the worth of a share was
different in different ponds, say one hundredth of a pond (Rawal 1999). However, he
forgot to mention the concept of ansha (share) in respect of ponds in West Bengal and
that the value of atank was largely dependent on the production of fish from that tank.
Similarly, astudy of tanks done by Saktivadivel for Asian Development Bank mentions
different functions of tanks except fisheries (ADB 2006, 3).
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Fisheriesin Ancient and Pre Colonial Period

Although it may not be possible to cover the historical aspect of tank fisheries,
it would be necessary to delve a bit into the history of fisheries. Fishing isreferred toin
the earliest Indian texts although it has been argued that it was the occupation of
the pre-Aryan inhabitants of India, and not an occupation, that the Aryansever followed.
Tarak ChandraDaswrote, in 1931, theword “fish” ismentioned only oncein the Rigveda
(X. 68,8) where awhole Sukta® is devoted to it. But it does not indicate fish as an item
of food among the Rigvedic Aryans. It refers to the method of catching them with nets
and that also by people probably belonging to a different racial stock (Das 1931, 294)4

Sadhale and Nene have provided a very interesting description of fishing in the
12th century compendium in Sanskrit titled Abhilashitarthachintamani or Manasollasa
and authored by the western Chalukya king Someshvardeva (1126-1138 AD)*. The
text includes description of 35 kinds of marine and fresh water fishes, each with adistinct
name, the feeds provided to afew fishes and the art of angling. The text also includes a
brief description of the procedurefor cooking fish. Someshvardevahas given an excel lent
description of the art of making the ropes required for angling from the local resources.
He discussed about materials from which ropes can be made of different strengths,
lengths and thickness. Likewise a very useful description of the rods, hooks, baits, and
striking, and playing fish has been given. Fishes described in the text include sharks,
sawfish, triggerfish, garfishes, carps, croakers, spiny eel, catfishes, arbels, murrels, ray
fish, gobies, and snakeheads. It is evident that considerable knowledge of fishes was
gathered almost 900 years ago, but was ignored in subsequent centuries (Sadhale and
Nene 2005, 177-199).

In the early 1870s, while writing about Nalanda the then Assistant Magistrate and
Collector of Patna, A.M. Broadlay mentions that the authentic history of the rise of
Nalandamonastery commencesin 415AD, when Fa-hien thefirst of the Chinese Budhist
pilgrims, paid a visit to the spot. Although his description mostly gives details of the
styles of architecture and scul pture displaced at Rajgir and Burgaon (presently Baragaon),
he also gives details of a number of large tanks located there. He mentions that
approaching the ruins from Bihar, one first arrives at an enormous tank running east to
west for nearly amile, and about a quarter of amile broad, which at that time was called
‘Digee Pokar’. He also mentions about another tank to the south of the convent, and
situated in the midst of a garden of mango trees, which was said to be inhabited by a
dragon named Nalanda, which the author identifies with great Indrapokoor. Since the
monastery was built at thissite, it was called the Nalanda—Vihar. Broadlay also mentions
of a beautiful sguare-shaped tank known as “ Suroj—poker” , which according to him

% The word sukta in Sanskrit means “that which is well said” and usually refers to Vedic hyms prayers.
40 This reference has been taken from Reeves (1995).

4 The Western Chalukya king Someshvardeva or Someshvara |11, ruled from Kalyani (near Bidar in
northern Karnataka) between 1126 and 1138 AD, composed Manasollasa or Abhilashitarthachintamani
around 1131 AD.
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measured about 400 feet on each side. Another tank which he mentions in his writings
on Nalanda, is Pansoker. According to him, the then modern village of Burgaon was
located to the north of the ruins and was between Pansoker and Suraj—poker tanks
(Broadlay 1872, 1-6). Since the most glorious times of the monastery was during 500-
1000 AD when 2000-4000 students stayed and studied there, it is assumed that these
tanks provided sustenance to agriculture at that time.

The evidences of existence of these huge tanks in the ancient periods can also be
found in the accounts of Fergussion and Hiuen Tsiang. Fergussion, in his discussion on
the architects of ancient India, makes brief description of the tanks. He writes, “It is, of
course, alwaysdifficult, sometimesimpossible, to realize the form of buildings (Nalanda
monastery) from verbal descriptions only". While the Chinese pilgrims were not adepts
at architectural definition, still Hiuen Tsiang’ s description of the great Nalandamonastery
is important and so germane to our present subject that it cannot be passed over. This
celebrated monastery, which was the Monte Casino of Indiafor the first five centuries
of our era, was situated at the modern Baragaon®, 34 miles south, south west of Patna
and seven miles north of old capital Rgjagriha. This is probably no exaggeration, and
with its groves of mango trees, and itsimmense tanksthat still remain, it must have been
as he says “an enchanting abode” (Ferguson 1876, 173-4).

F