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Administrative Office :
MYRADA 57, Shra e,

' (Near State Bank of India)
KRISHI VIGYAN KENDRA Gobichettipalayam - 638 452.

LT Erode District. ® 04285 - 226695
ICAR myradakvk@eth.net
INTRODUCTION

The First step of sustainable agriculture is soil and water conservation. Drylands are more
prone to erosion since they are devoid of vegetative cover for longer period of time. Valuable
topsoil is lost, not only blown away by winds but also carried away by running rainwater.
Rainwater itself, instead of percolating and remaining available to plants, flows off the fields.

(MYRADA'’s involvement of participatory watershed development dates back to 1984-85,
beginning with the PIDOW Project (Participatory Integrated Development of Watersheds) in
Gulbarga of Karnataka. In 1991-92, our Kendra started to work on Individual land development
activities and construction of some watershed structures here and there. By 1993, the
Kendra initiated efforts to promote Participatory Integrated Watershed Programme in Oosimalai
in Bargur Hills, Through a process of learning-by-doing, the Kendra is now associated with
more than 30 micro-watersheds in Erode District through appropriate people’s institutions.

Participatory watershed development can succeed only if adequate investments are made in
the capacity building of both farmers and extension functionaries. These capacities are of
various kinds ranging from understanding the concept of watershed development to technical
skills required to develop watersheds to management skills required to sustain the programme.
But first of ali, terminologies of the most fundamental water structures have to be understood.
This booklet is an attempt by our Kendra to describe a few such commonly erected watershed
structures. We are aware that this is not an exhaustive listing; nevertheless, it constitutes
a beginning. Along with definitions and uses, we have also tried to include appropriate
visual representations of the structures to enable easier understanding for the readers.

| take this opportunity to thank Dr. Samantha, Zonal Coordinator ICAR, TOT project Zone
VIl and our Programme Officer Ms. Vidya Ramachandran, and Mr. K.P. Somiah for being
a source of inspiration and encouragement to bring out this publication. We spell our
special thanks to The Central Soil and Water Conservation Research Institute and
Training Centre, Ooty, The Nilgiris, for providing us valuable suggestions to enhance the
contents and presentation of this booklet.

The publication has been out as a result of our involvement in the Integrated Wastelands
Development Project in which we are partnering the Tamilnadu State Agricultural
Engineering Department. Thanks are also due to our overseas partners - NOVIB (The
Netherlands) and HOPE (Canada) who have consistently supported our work in the field
of watershed development.

September 17, 2002 ? LE"

Gobichettipalayam P. Alagesan

Chief Training Organizer
MYRADA KVK - Erode Dt.

Training Centre :
TALAMALAI - BPO, TALAVADI - 638 461. Erode District. Tamilnadu. Phone : 04295 - 245290
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@ ZONAL COORDINATING UNIT VIII
B TRANSFER OF TECHNOLOGY PROJECTS (ICAR)
ICAR NDRI CAMPUS, ADUGODI, BANGALORE - 560 030, INDIA

Dr. R.K. Samanta
ZONAL COORDINATOR

FOREWORD

It is very encouraging to note that MYRADA Krishi Vigyan Kendra is

making sincere efforts in helping the farming community in Erode district of

Tamil Nadu State in their agriculture related field operations. Also the KVK staff
are engaging themselves in capacity building of farmers and farm- women in
their endeavour through various innovative approaches.

The present booklet on Soil and Water Conservation Measures
compiled and edited by the MYRADA Krishi Vigyan Kendra is another example
of their efforts to help farmers in their empowerment and agro-economic
development. The information compiled on various aspects of soil and water
conservation in the booklet will be of immense help to the farmers looking for
their best and judicious use of soil and water. | am. definite that the booklet
will be well accepted by its users particularly the extension workers and
farmers in great way and also | appreciate the efforts and initiatives taken by
the KVK in bringing out this useful publication.

| wish them all the success in their efforts.

(R. K.Sama'nta)

September 17, 2002
Bangalore

Phone : 080-5711 755(0), 5711 417(Direct), 3386412(R), Fax : 080-5710 615, E-mail : icarzcu8@kar.nic.in
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No. 2, Service Road,

Domlur Layout,

BANGALORE - 560 071, INDIA.

Tel . 5352028, 5353166, 5354457
Fax : (91-80) 5350982

E-Mail : myrada@bir.vsnl.net.in
Website : http://www.myrada.org

MESSAGE

There are two aspects to watershed development: One is the technical that has to do
with watershed structures and agronomic practices. The other relates to management and
emphasises the role of people through their own appropriate institutional systems. While
this booklet describes specific structures that help to conserve soil and water, practitioners
must understand that these structures will not stand without the support of people.

The watershed structures described in this bookiet are those that are most commonly
recommended to conserve soil and water. What is not described but is very necessary
to acknowledge is that most of them use as their base the traditional knowledge of
farming communities. Whether it is forming bunds or shaping terraces or excavating
ponds or draining excess water, farmers have always practised them in one form or
another where they have cherished the fruit of their land. Therefore, most of the
structures detailed in this booklet can be erected and managed by the people themselves.
While there are a few that require professional engineering assistance, even they can be
competently managed by the people provided the watershed institutions are strong.

it follows from the above that in the actual implementation process, we must listen to and
respect the voice of the people. Years ago, in Gulbarga, the people favoured stone bunds
while the Government was insistent on earthen bunds. We facilitated meetings to listen
to both sides. It turned out that the only reason why the Government insisted on earthen
bunds was because payments were made on the basis of measuring the burrow pits
whereas for stone bund they did not have a specified and approved system to measure
and to pay. When this was conveyed to the people they developed a convincing system
for measurement and payment of stone bunds that the Government was able to accept.
There were similar problems in the locations and designs of some of the structures.
People pointed out that while they accepted the wisdom of designing and placing these
structures according to scientific principles, slight shifts and changes would make them more
convenient to manage. Of special importance were those changes that, if made, could
avoid fights and disagreements between neighbouring land owners. This makes a strong
case for balancing scientific requirements with management feasibility. This is one facet of
partnership between the scientific. community and the people that needs to be understood

and valued.
!

March 2003 "Aloysiu' P. Fernandez
Bangalore Executive Director

AN ORGANISATION INVOLVED IN RURAL DEVELOPMENT IN KARNATAKA, ANDHRA PRADESH AND TAMILNADU
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NOTE

The descriptions in this booklet
are intended only to define and
to guide. Actual applications of
all technologies have to be
determined through a

combination of site requirements,

human. capabilities, and resource
of the
structures described in this
booklet
engineering inputs.

availability. Several

require professional
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- WATERSHED :

A watershed is a hydro-geological
unit of land that lies within a drainage
basin. All water in this area flows
from the ridge to valley and flows
out through a common outlet.

A watershed can also be called a
catchment area, since it catches all
the rain that falls within the area such
that it flows out through a common
outlet.

Watersheds can be divided into
three zones:

w Upper reaches (higher elevation)
== Middle reaches (middle elevation)

= Lower reaches (valley)

This division is made because each
zone requires zone-specific treatment
interventions.

Watershed areas do not always
conform to political or social
boundaries. Hence, a watershed can
be socially termed as a unit that

contains one or more communities

or settlement that depend on the
resources of the watershed for their
livelihoods.

MYRADA KRISHI VIGYAN KENDRA
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BUNDS :

Bunds are structures constructed
across slopes that break the slope
of the land at intervals.

Bunds can be variously classified:

Based on bunding Based on bunding
material location

Earthen Bunds Contour Bunds

Stone Bunds Boundary Bunds
Vegetative Bunds Graded Bunds
Composite Bunds Nala Bunds

Uses:

= Reduces the velocity of the flow
of rainwater by acting as
a barrier to the flow.

= Reduces soil loss by acting as
a barrier and capturing the
sediments.

w Reduces the chances of gully
formation / gully erosion

w Decreases the average slope
of farmed lands to make them
more convenient for farming.

w Creates space for in situ planting
of fuel, fodder and green manure
plants (on or against the bunds):

MYRADA KRISHI VIGYAN KENDRA
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EARTHEN BUND:

Bunds where the material used to
erect them is earth/mud, usually
taken from the same field where
the bundis being erected. Dimensions
of the construction of earthen bunds
will vary depending upon the area
characteristics.

Uses

Please refer to uses listed on page 2.
In addition :

= The burrow pits from where soil
is taken to make the bunds serve
to retain water and enable more

in situ percolation for a couple of

seasons. (After that, they fill up.)’

Note :

1. There is some loss of topsoil
since it is used for making the
bund. Making the burrow pits
deeper instead of broader will
reduce the loss of topsoil.

2. In the case of these bunds,

provision will have to be made
to ensure safe discharge of
excess water. Otherwise, either
the field will get waterlogged
or the bund will be breached.
Hence, Waste Weir/Spillway will
have to be constructed with
stone pitching in the bund
appropriate to the water flow.

MYRADA KRISHI VIGYAN KENDRA

LO6YST eULIL ¢

aurlysea SmwssliuL ellkhéEw
Qrmusafieo  B@HCs swszs
s_(QeughH@ weuenewt 61(HSSHEOMD.
Heosfler  samwse appaurm
wemaliruyseaflen  geowiiy (Bemwd,
@0, 2wrn) BmssCeusr@Oib.

UIWLIEBTSEET :

P81 uweaismer GsMEgQ&NaTen
ussD 2-gl UMMS&Ea|D. '

= QUILILSET JIMLILSNHENS QUTULIEE)
2AE6d Wwevr AHULSETE GHU@D
&P siemwiiy, Been CrflliusnH @
GZIUNS jenaug 1L (HIDEIEOTDE)
Wenrau@md umeusdled wemy Gug
B5HCnCw B adlbes Heosdeien
feoy Grlléa o gadimg.

GOy :

1. @rheg LI @dam uLgms
Gurmed &Y SieowuGur®
smws&suu®@n  aruyseafarme
Cwev weimenent yHlswre Puss
Crf@demg. Bsenmed sevr_
©Plset a8 aurliy Semwliuemng
. spwren  Gflaar a®B 53
aruy  Sewuugst  apeo Ced
wer QLU  (GMDESEOMD.

2. aupuy&sdT SMLULSE ePeOLd
Csmauwpp Sfsuqurer Bi
QeauafliGuprwe elenenHleosHl o
sadlal  eumiliyenengl. B ewrmed
CzmausBapu  eauruysGear@®
sflays - Aippeansst JemwLILG
w&Hwion@bd.

-

T TR




- w e T oon0o0ioxk 50O

(s IS # f =

=
_ \i, \_‘Nﬂ@ﬁ%ﬁs:ea;sa@ss@a&
_Céececceccc&ceéﬁéﬁeeéecee@e@@&@ b

hrntre cew ;anng 3nNoLs




"“? V'g I'p VB Y Up

B e ¥

STONE BUND:

Bunds constructed using stones /
pebbles / rubble.

The stones and pebbles used for
constructing these bunds are often
collected from the same field where
bund is being put. They can be
constructed under all types of slope,
rainfall and soil conditions; only
the dimensions of the construction
will vary depending upon area
characteristics.

Uses:

Please refer to uses listed on page 2.
In addition :

= Allow excess water to pass
through the stones while holding
back soil.

= Stones and rubble removed
from fields to make these bunds
may result in reclamation of
some additional land for
cultivation.

MYRADA KRISHI VIGYAN KENDRA
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VEGETATIVE BUND :

Bunds that are created with plants
or grasses of short stature, bushy
or thorny in nature. The plants can
be planted along contour lines or
along boundaries and in intermediate
locations.

They are recommended in low slope

areas where run-off velocity is less.

Uses :

Please refer to uses listed on page 2.
In addition :

= The roots of plants that form
the bund grow in volume and
spread and help to bind soil.

== The plants used may serve
other purposes such as yielding
fuel, fibre, fodder, etc.

MYRADA KRISHI VIGYAN KENDRA
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COMPOSITE BUND :

Bunds that are constructed using a
combination of earth, stone, and
rubble, often taken from the same
field where the bund is being made.
They may be built along contour
lines or along boundaries and in
intermediate locations. They can be
constructed under all types of slope,
rainfall, and soil conditions; only the
dimensions of construction will vary
depending upon area characteristics.

Uses :

Please refer to uses listed on page 2.
In addition :

= Stones and rubble removed from
fields to make these bunds may
result in reclamation of some
additional land for cultivation.

= The burrow pits from where soil
is taken to make the bunds
serve toretain water and enable
more in situ percolation for a
couple of seasons (after that,
they fill up).

Note :

In the case of composite bunds,
provision will have to be made to
ensure safe discharge of excess
water. Otherwise, either the field will
get waterlogged or the bund will be
breached. Hence, Waste Weir /
Spillway will have to be constructed
with stone pitching in the bund
appropriate to the water flow.

MYRADA KRISHI VIGYAN KENDRA
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CONTOUR BUND:

Bunds that are constructed along
contour lines.

Uses:

Please refer to uses listed on page
2

Note :

Contour bunds are the most ideal
form of bunding to achieve the
objectives of erosion control and
moisture conservation. However, due
to the uneven distribution of siopes
in any land, bunds that try to follow
the contours (path of points of same
elevation) will break the agriculture
land into unevenly-sized plots.

Further, they will pass from the land

of one owner to another depending.

on the path of the contour. This
creates certain management prob-
lems. Hence, it is practiced only on
a limited scale where a single owner
(individual or institution) or a group
of co-operating owners may be
controlling a large agricultural area.

MYRADA KRISHI VIGYAN KENDRA
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BOUNDARY BUND :

Bunds that are constructed along
the boundaries of agricultural lands
belonging to a single owner or a
group of cooperating owners.

Uses

Piease refer to uses listed on page 2.
In addition :

ww  Demarcates the plots of one
owner / one set of owners from
another.

Note :

Within the boundaries of a farm the
larger area may be supb-divided into
smaller plots through the construction
of intermediate bunds.
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GRADED BUND :

A broad surface channel with
embankment and an outlei constructed
across the slopping lands at specific
intervals.

Graded bunds are constructed in
relatively high rainfall areas ( above
600 mm). However, in case of highly
impermeable soil like deep black
soil, graded bunds are recommended
even in areas with less than 500
mm. of rainfall.

Designing a channel of sufficient
capacity is more important than the
embankment (bund). In fact, the bund
serves only to guide the excess
water into the channel safely.

Uses :

- & Directs or diverts excess  water

from the cropped lands through
the outlets, thus ensuring safe
discharge.

= Since there is no hydrostatic
pressure on the bund, the cross
section of the bund will be small
and hence, itis economical.

= Provides better protection to
inter-terrace treatments such as
contour cultivation, strip cropping
and graded broad beds and
furrows.
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3 erected across
it further widening

the filling of such

tructures may be
locally - available
h, rubble, masonry,
ion technology or

rther widening of

+ velocity of flowing
raps sediments/silt,
jully gradually starts

colation and creates
oil moisture regime
ment of plant cover.
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NALA BUND:

Embankments constructed across
nalas to impound water temporarily,
while regulating the safe discharge
of excess of flow.

Uses :

w Enables percolation through
impounding water temporarily.

w Holds back soil carried in run-off
such that the nala slowly gets
filled with soil and becomes
available for productive use
(gradual reclamation of the nala
for cultivation).
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CONTOUR TRENCH :

Trapezoidal or V' shaped trenches
dug along contour lines in the
upper reaches of the watershed.
The soil excavated from the trenches
is used to form bunds on the
downstream side of the trenches.

Uses

= Traps run-off water and silt in
the upper reaches itself.

= Reduces the velocity of run-off.

= Creates favourable moisture
conditions for accelerated
growth of vegetation.

= The rainwater percolates through
the soil slowly and travels down
and benefits the land in middle
and lower sections of the
‘catchments also.

w Increases sub-surface water/

base flows of streams in the
valleys.
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STAGGERED TRENCH :

refer to page 12 for a
definition of contour trenches.
Staggered trenches are similar to
contour trenches in both structure
and location, with 3 distinguishing
characteristics :

s [nstead of running for continuous
lengths, they are of shorter
lengths. They are also of lesser
width and depth.

ww Theyare staggered in alignment,
i.e. the trenches in the upper
rows are directly above the
interspaces in the lower rows.

== The distance between one row
of trenches and another is
lesser when compared to the
contour trenches.

Uses :

Please refer to uses of contour
trenches on page 12.

Note

if rainfall is intense, staggered
trenches are inadequate and have to
be combined with contour trenches
to cope with the pressure of heavy
run-off.
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BENCH TERRACE: -

Cdtting and filling of soil on steep
slopes to create multiple levels of
fiat strips for cultivation. Both cut
andfilled sides have to be protected
from erosion by providing drainage
and vegetative cover/pitching.

Uses

= Transforms steep land into
cultivable units.

w Facilitates better irrigation
application and helps in uniform
distribution of soil moisture,
retention of soil and manure,
etc.
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FARM POND:

A small water body made either by
embankment construction or
excavating pit/dugout in the lowest
point of the field where water tends
to accumulate.

These ponds can be constructed to
expose a minimum water surface
area in proporation to volume. They
are advantageous in the places
where evaporation losses are high
and water is scarce:

The ideal location for a farm pond
is the lowest point of the private
field in middle and lower reaches
so that any excess water in the
field can be stored here.

Uses

w Collects excess water from the
field and this water may be
used for protective irrigation.

= Facilitates recharge of
‘ground water through infiltration

w Ideal place for fish culture and
multiplication of nitrogen fixing
acquatic flora (depending on
quantum and duration of water
availability).
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PERCOLATION POND:

Embankment constructed across
natural depression / valley in slopes
between 4% to 8 % to store run-off
for percolation.

it is Ideal for location in upper and
middle reaches of watershed areas.
The soil should have good
infiltration and sub-surface drainage
properties.

Uses

& Arrests run-off and enables
percolation of surface water in
order to recharge ground water
table.

)

Where water collection is good
and there is good percolation,
wells can be successfully
excavated in surrounding areas
to enable irrigated agriculture.

& Creates a favourable micro-
environment around the pond
(flora and fauna, etc.).
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SUNKEN POND :

Excavations done within or alongside
nalas to collect seepage/sub-surface
water. It can be excavated in all
(upper, middle and lower) reaches
of a watershed.

Uses

= Sub surface water is used for
irrigation. By locating it along
nalas, even when there is no
surface water flow in the nala,
the sub-surface flow will
tontinue to feed the pond.
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DIVERSION DRAIN :

Channel excavated across™he slope
to intercept and divert surface run-off
and protect arable lands from being
damaged due to overflow from
non-arable lands. The end point of
the drain should connect to a natural
watercourse.

Uses

w Protects cultivated lands from
damage by overflow.

w |f barriers/sunken ponds are
made within the channel, it will
improve percolation in the upper
reaches.
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CHECK DAMS (mpervious/impermeable):

Small dam constructed across a
water course (e.g. nala, stream) to
create a water reservoir. It is called
impervious/impermeable because it
does not allow water to permeate
to the other side. Location-wise, the
watercourse should have well-defined

.banks. The site must have hard strata
-within reasonable depth for establish-

ment of foundation. The nala bed must
be without abrupt fall to achieve
maximum water storage. The dam
can be constructed of selected earth

‘that is properly compacted, solid

masonry, plain cement concrete,
RCC, stone/RCC slabs, etc.

Uses

ww Water is held for a longer
duration and can enable
supplementary irrigation, fish
rearing, washing, cattle drinking,
etc.

w A series of checkdams
appropriately positioned across

"the same watercourse can
transform a seasonally dry
watercourse into a perennial
stream.

w It can increase the lifespan of
bigger reservoirs downstream by
reducing silt load.

v |t creates a favourable micro-
environment around the reservoir

(flora and fauna).

w |t facilitate recharge of ground
water.

The main purpose of the Impervious
Check Dam is to impound water.
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CHECK DAMS (Pervious/permeable) :

This classification includes severdl

lower-cost semi-permanent structures

constructed across water courses
(nalas, streams) such as brushwood
dams, rockfil dams, gabion dams,
etc. They are pervious because they
allow water to slowly seep through
while holding back sediments/silt.
They are adoptable in all areas,
irrespective of soil and rainfall. Water
may collect near the structure, but
the purpose of the structure is not
to impound water.

Uses :

= The chief use is to check the
erosive force of water and filter
flood flows.

= |mproves perco]yation and
recharge of groundwater.

= The uses are similar to gully

plugs. (Please see page 10).
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CHECK DAM : (Vented)

- Dam with vents that can be opened
rand closed. The vents can be
‘opened to allow water to flow out

{during the monsoons and thus

jprevent the adjoining lands from
flooding, and they can be closed
guring off-season to arrest the flow
bf water and store the same to
Hfacilitate irrigation in the adjacent
dand. It is suitable for moderate

rainfall areas.

Vented checkdam ideally suited for

° middle and lower reaches in a nala.

They can be constructed where the
depth of the nala is not enough to

* build an overflow type (impervious)

checkdam but other specifications
of nala are met with.

Uses

= Can enable supplementary
irigation from stored water.

= Reduces sediment flow to
downstream areas.

= |mproves moisture status in
adjoining areas.

= |Improves groundwater recharge.
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SUB SURFACE DYKE:

They are impervious structures
constructed below the surface of
the earth across deep sandbed
watercourses (nalas/streams). The
purpose is to impound water
underground by blocking
sub-surface flows. They can be
made of calyey soil combined with
polythene sheets, plain cement
concrete, brick/stone masonry, RCC,
etc.

Uses
w Enables recharge and improves
moisture regime in adjeining

areas.

w No wastage of water due to
evaporation.

= Land above the dyke can be
used for cultivation.
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NALA TRAINING :

In places where the force of flowing
water disturbs the nala bank and the
watercourse takes deviant path, a
structure is constructed to resist the

“force and correct the course of water

by “erecting a wall or introducing
vegetation on the nala banks at
such vulnerable points.

Materials used in nala training may
be vegetation with fibrous roots or
stone masonry, gabion structure,

“brushwood, etc.

Uses

& This structure prevents nala

banks from collapsing and directs
the flow of the nala in the
desired direction so as to avoid
the damage caused by the
erosive force of water.
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Watershed Terminologies Used
in this book

1. Arable land:

Cultivable land used for Growing
crops. (Uncovered by natural
Vegetative permanent grass field).

2. Burrow Bit:

Pits excavated at regular intervals
during bund formation which serves
the purpose of retaining the water
and depositing soil particles.

3. Contour lines:

Imaginary lines on the earth’s surface
that connect points of the same
elevation.

4. Gabion:

Structure made up of G.1. wires filled
with locally available mat like stones
pebbles, or sand bags etc.

5. Gully:

Refers to channel eroded by action
of water. Numerous gullies results
in the formation of ravines.

6. Infiltration :

It is the process of water entering
into the soil vertically downwards.
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Watershed Terminologies Used
in this book

7. Nala:

It is a seasonal stream with a
regulated direction of water flow
having bunds in both sides.

8. Percolation :

Process of downward movement of
water through porous soil and rock
crevices.

9. Ridge :
Highest point of a watershed.

10. Ridge line:

Imaginary line that connects all the
highest points of a watershed and
divides one catchment from another.

14. Vent :

Outlet for regulating the entry of
water in check dam or other water
storage structure.

12. Waste Veir:

It is a part of the bund which is
generally made at the bund where
normaly water drains. It is ‘stronger
and lower in height, so that excess
water will flow over it rather than
over other parts of bund.
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