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SYNOPSIS

Barna project is the first major river valley project of the Bhopal state in
Madhya Pradesh. It is constructed in Raisén District of Madhya Pradesh. The project
has been designed for annual irrigation of 60,500 ha with irrigated cropping intensity
of 104% and 125% on right and left bank canal.s, respectively. The Rabi irrigation in
the'command has been achieved to the extent of 64% irrigation intensity against the
design intensity of 57%. On the contrary,: the use of Kharif irrigation is almost nil
-against the proposed irrigation intensit\;r of 52%.

The designed annual irrigation has not been achieved in the project even
after the 20 years of after irrigation development. The Kharif cropping pattern has
been transformed by adoption of soybean as main crop of Kharif. Farmers of the
command prefer only rainfed cultivation of Kharif crops as there is about 1000 mm
rainfall during the monsoon. Only protective irrigation of Kharif is given by farmers in
the time of failure of monsoon. The possibility of Kharif development in the
comménd in general is limited to protective irrigation only. There is about 0.25 TMC
live storage balance in Barna reservoir after Rabi irrigation almost evefy year. The
under utilisation of reservoir storage is mainly due to non achievement of annual
irrigation in the command.

After studying the project from the aspects of design, irrigation development,
O.F.D. works, present cropping pattern, reservoir water balance, water logging,
frrigation panchayat, WUA, irrigation distribution head to tail, recovery of irrigation
revenue, etc., the following problems‘ have been identified in the command :

) under utilisation of reservoir storage,

(i) irfequitable distribution of irrigation from head to tail, i

(iii) v}vater logging, and '

(iv)  poor recovery of irrigation revenue have been identified.

For full utilisation of reservoir storage and increase of annual irrigation the

.summer irrigation has fair scope for it's development in the command. A cropping

Gii)



' pattern .matching with the pattern of cultivators of the command including possible
summer crops for irrigation has been proposed for full utilisation of created irrigation
potential. The soybean, wheat/gfam and summer moong are the main crops
suggested for Kharif, Rabi and summer, respectively in both LBC and RBC system.
The intensity of irrigation for Kharif, Rabi and s‘ummer for LBC system is possible to
the extent of 42%, 85% and 44% respectively, while 52%, 70% and 32% for Kharif,
Rabi and Summer respectively, possible for RBC system. While estimating this, the
canal tapacity has been considered same as project designed for both the system of
LBC and RBC for the above proposed iryigation intensity. Crop water requirement has
‘been assessed as per the present practices. The simulation study of the reservoir
operation ha; also been carried out for the period of 1975-76 to 1990-91 as the
'act.ually observed inflow data' for these period are available in project design. The
annual dependabilit\; of irrigation for LBC and RBC'system cdmes out to be 85% and
80% respectively which is quite satisfactory in order to adopt the above cropping
pattern and particularly summer irrigation of 44% and 32% in LBC and RBC systems-
respectively. |

. The inequitable distribution of irrigation water from head to tail is very
common in Barna command. The irrigation intensit;l of head, middle and tail reaches
of D-1 distributary comes to 70%, 53% and 37% respectively.

Implementation of Warabandi, providing permanent structure to canal outlet_
system, promoting the use of grou.nd water, disallowing lift irrigation from
problematic distributaries of commahd, increase of maintenance norms, better
communication facilities coul‘d'be the remedial measures for equitable distribution of
i‘rrigation in the Barna command.'

The wéter logging problem in the area of 555 ha has been reported in Barna
command. Although it is not increasing at present but it requires proper attention for
the control in future.

Promoting the ground water use by providing subsidy, proper maintenance of
drainage system by wéed control and silt removal, imp\ementation of all the

measures of equitable distribution of irrigation, joining the borrow pits of canal to
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nearby drains, promoting summer irrigation by lifting the groundwater are the
suggested remedial measures to overcome the pljoblem of water logging.

The irrigation revenue recovery position of Barna command is not
satisfactory. There is a balance of Rs. 3.52 crore to be recovered from farmers in the
‘Barna command. The remedial measures for improving the recovery is suggested
below. ‘

Folldwing the procedure of state like U.P;, where the recovery is relatively
high. The responsibility of. revenue departﬁ1ent" be fixed for recovery of water
revenue. | A

Adopting the indirect measures, like disallowing the defaulters from taking
loans and disa!IoWing the defaulters from purchase and sale of immovable property,
contesting the local body election, banning the defaulters from taking loans and
making the panel rates on compound interest basis, instead of a fixed. penalty. Time
to time waving off the penal interest of defaulters by Government is not desirable for
revenue recovery. cb—operatioh of political leaders and influential farmers is
necessary for irrigation revenue recovery. Proper training to officers and sta_ffl
regarding M.P. irrigation rules and act for taking strong action against defaulters.

A periodical reviewal of the project is necessary for solving the various
problem of irrigation management to achieve the desired output for betterment of

people bf the command.
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Cha‘pter 1 | ‘ -
| lNTR_ODUCTlON

1.1 GENERAL

| | India has a land area of 3.27 million sq. kms. of which 49% is cultivable.
| AgricultUre contributes 28% of grose national product, about 60% empleyment and
is the primary source of livelihood in the rural area, which accounts for the 75% of
Indi;a's population and 80% of it is poor: Madhya P'radesh which is situated in the
~ heart of country is the Iargest state of Indian union having the area about 1/7%" of
, that of the whole country The state is bordered by the states of Maharashtra,
'Gujarat, Rajasthan, Uttar Pradesh,. Bihar, Orissa and Andhra Pradesh. It’s
geographical area is 44.3 million hectares. The state is .nredominantly agriculturally

' 'brientet!‘and 80% of its population is dependent on agriculture.

1.2 THE PROJECT LOCATION 7

Barna irrigation project is located in the Narmada baein and serves parts of
Sehore and Raisen Districts of Madhya Pradesh. These Districts constituted the
erstwhile Bhopal state (Betore the reorganisation of states in Nov. 1956) and the
project was originally envisaged in tha't state well before it came to be a part of the
new state of Madhya Pradesh. The Barna prOJect dam is located across Barna river
_ (a tributary of Narmada in M P. .) near Bari V|Ilage of Barell Tehsil of Raisen District ,
at 23°5' North and 78°7' East, approxrmately 105 kms from Bhopal city on national

hlghway No 12
« | S
1.3 THE PROJECT AREA
The Barna irrigation prOJect happens to be located in the heart of the state

of Madhya Pradesh, whlch in it's own turn is known as the heartland of India. The



state sprawls between 17°48" and 26°52’ Nbrth and between 74°2° and 84°2' East
mainly on the central highlands, with 43% of its area being hilly and forested on
heights varying from 460 m to 1220 m above sea level, and the residual area
ranging in height.from a little less than 180 m to 460 m above mean sea level.

Out of the st_ate’s geographical area (0.443 million sq. kms.) the area
covered by different geological formations are Deccan Trap (1,66,537 sq. kms.),
Vindhyans (50,028 sqg. kms.), Gondwanas (47,280 sq. kms.), Cuddapah (37,257 éq.
kms.), older alluvium and Ia‘terite (20,254 sq. kms.), unclassified crystalline gnéiss
etc. (70 028 sq. kms.), Granite (16,835 sq. kms. ) Dhanrvars (11,849 sq kms ),
Bagh and Lameta beds (3,833 sq. kms.) and others (19,505 sq. kms.).

1.4 PROJECTS CATCHMENT AREA

The project has a designed irrigation potential of 60,500 ha. (Rabi 33,600
ha. and Kharif 26,900 ha.) and its reservoir has a catchment area of 1176 sq. km
at the dam site. The project also intercepts the flow of Narsen river (apart from
that of the Barna river). The reservoir's catchment is somewhat fan-shaped 'andv
spreads largely'in the hilly and .'forested' areas. of the Bagaspur forest range in |
Raisen District. |
1.5 GEOLOGY

The main geological forrlnation_s occurring in the Barna commaqd: are
alluvium deposited by Barna and Narmada rivers, Deccan traps and (Bhan<der _
sand;tone and shales of Vindhyan super system. Rocks of the Vindhyan system are
preSent in the form of hills in the north and north western part of the area. The&
are exposed i~n the catchment and submergence areas of the Barna Project and are |
expected to occur below aIvaium lconstitut,es 60%, Deccan traps 30% and
Vindhyan 10% of the geological fdrmations in the area. The alluvium formations

have good aquifers to sustain signiﬂcant yields of ground water.’



‘ 1.6 RAINFALL AND TEMPERATURE

The ralny season in the area generally spreads from m|d June to October.
Wmter rains are received between November . and February but are rather
insignificant making it necessary to fall back on other sources of irrigation for Rabi
cultivatioh. Prior to the coming up of the Barna irrigation Project its present
command area was basically rain fed supported by ground water irrigation
especially from dug wells with Rabi as the main crop season.

The chmate of the Barna command area is generally dry and sub-humid.
The temperature in Raisen District, in which a maJor part of Barna command area
lies, range from i°C to.around 45°C. The mean daily temperature in the Districts of
Raisen vary between 40°C in May-and 10°C in January. The winter months are from '

November to February and summer extends from March to June.

1.7 TERRAIN, SLOPE AND DRAINAGE
‘. The terram in the Barna command area is gently undulating and mostly flat
in the command areas of both LBC and RBC though interspersed with 3 number of
" nallas. The slope is rhalnly in the North-South direction towards the Narmada river
and towards east’'in the dilrection of Tendon river. The slope vary from 0 to 5% -
. the highest elevational difference being 21.33 meter. Maximum Barna command
‘cropped area df 33,000 ha. has 1% or less slope and only 5,100 ha has slopes in |
excess of 2%. The land slopes do not thus permit fast drainage despite a large

number of deep and shallow Nallas.

1.8 SOILS |

More than 47.5% of the soi'ls in Madhya Pradesh are black, 36.5% are red “
and yellow and the remaining are broadly cl‘avssiﬂed as alluvial, mixed red and black :
and skeletal. The soils in Raisen‘District in which Barna command area lies, are

rnedium black cotton soils, which are thez weathering product of Deccan trap



basalts. These soils have 35% to 55% clay confent, have a depth of up to 6 meter
and are highly moisture retentive below surface. The parent material of these soils
is augite, calcic plagio clases olivine and other ferromagnesium material, the colour
of the soil is dark brown to dark grey and the pH is 6.8 to 7.8. These soils are low
in nitrogen, medium\ in phosphorus and high in potassium content. The black
cotton soils are very -triéky in behaviour swelling with moisture and shrinking and
cracking when dry, the cracks going down even to 5 m depth at places due to

seasonal saturation, poor infiltration and poor drainage.

1.9 PROJECT COST AND COMPLETION TIME

The project proposed earlier in 1959 was approved for 5.56 crore. It was
revised and approved for Rs. 15.27 crore in 1980 with little progress in between.
Project was started in 1960 and abdut 92% completed by 1988 only at an
estimated cost of Rs. 29.71 crore. The original proposals were for an earthen dam
and unlined canals but changéd later to masonry dam. The canal system is being
now ‘lined under a World Bank assistance programme under National Water
Management Project.

The Socio-economic status of farmers of the command has improved after
coming up of the Barna Project. They have adopted double'cropping pattern of
Rabi, while there was a single cropping pattern in general béfore the project. The
yield of the crops has also increased from 125% to 175% in cb_mpgrison to pre-
project. The living standard and ecohomic status of farmers can be further
improved by achieving the fuil utilisation of irrigation and managing thé various .

problems of irrigation management in the command..

1.10 SCOPEAND OBJECTIVE OF THE STUDY
The study entitled “A Critical Study of Irrigation Management Problem of
Barna Command” is made for the entire command of the Barna project. The

detailed study in the field of project design, irrigation development in different



_years, present adopted cropping pattern by the farmers of the command, irrigation
distribution in different reaches of the canal_ network, position of water ’,table,
general maintenance status, role of no'n—government agencies in water dis’tribution
beyond the outlets, socic-economic 4status of the farmers, various reports and
suggestions are necéssary for knowing the achievement and problems of the

project.

The objective of the study is to identify the major irrigation mahagement R

problems in the Barna Command. On identification of the root causes of the ;
problems remedial measures could be suggested to overcome the problems
Irrigation management problems are more or less same in all the other projects of
Madhya Pradesh also. The above study of identification of prob!ems their causes

and remed:al measures may be useful to other snmllar project also



Chapter 2

REVIEW OF LITERATURE

2.1 IRRIGATION MANAGEMENT

Irrigation management has been defined as a process of manipulation of 3

water resource to uti.!ise it in the higher production of food and fibre. In actual |
sense of the wérd, it also inclludes the management of water in rainfed areas too

. bes"ides that pfovided for per_enniél irrigated areas by man made irrigation system
6f different type and size. 4Irrigation manégement neither includes watér resources,

| dams or reservoir to store water nor the water conveyance system, nor codés, laws

or institutions to alloéate water, nor farmers organisations rioq soils or cropping

system or drainage éystem, but it is the -Way' by which certain skills and

organisational .‘épproaches‘ are used to maniﬁulat,e physical, biological, chgmica_l

and social resdurces in order to bring the water to farms and crops for deriving

more food and fibre production.

2.2 IRRIGATI-ON MANAGEMENT — CONCEPT, RATIO_NALE_ AND |
PRACTICE
| Irrigation is being practised for ages 'in Ihdia. Bﬁt the need for irrigatioh
management has never been more important fhan it is today. Therefore, it may be
apﬁropriate and also relevant to hay\e an ov‘erv'iew of the circums,taﬁ_ées th,éf héve‘ |
led to think about. the need for management of irrigation."Befor_'e independence
tanks, diversion weirs across perennial rivers and a few storage v'dams were the
chief sources of irrigation. The service area, or command area as we call it today, |
of those projects used to be small, corﬁpact and abové all largely homogeneous in
terms of soil and terrain. Crops like paddy-were domesticated 'd_ependin.g upo.n the

availability of water for irrigation and other environmental compulsions. Irrigation



was essentially construed as merely delivering water from the source to the
farmer’s fields. The method of irrigation mostly used to be from field to field. Thus,
water management appears to have not been considered as an important major
issue.

The pc;,st indepe}mdence period has, however, opened up new vistas for
1rrigétion development. The expansion of irrigation has become a necessity not
only to increase agricultural production to meet the food and fibre requirements of
fast increasing population, but also to ensure balanced regional development. In
spite of the fact that irrigation potential has increased substantially,. the
productivity of irrigated crops seems to have been much lesser than what it ought
to have been. For instance, the average productivity of irrigated crops is around
1.6 tonnes per hectare as against 5 to 6 tonnes expected per hec‘:tare.

On the other hand, the mal distribution of water in major irrigation projects
is believed to have affected adversely the environment — biological as well as
social. Water related conflicts and litigation seem to have increased in irrigated
areas. The benefjts realised from irrigation and also potential benefits that could
have/been tapped with appropriate operational plans, appear to gef completely
camouflaged by the kind of environmental problems that crop ﬁp in major irrigation
projects. Irrigation technology is a set of human activities which aim to augment
and control the supply of water to the soil for the purpose of enhancing the
production of crops. It is in this context that planners, designers, operator§ of
irrigation systems and also the farmers seem to have félt the need “for

management of water to minimise adverse effects and increase positive gains.

2.3 OBJECTIVE OF IRRIGATION MANAGEMENT
The objective of the irrigation management in agriculture is to provide a
suitable environment to the crops to obtain optimum crop yield with maximum

economy in use of water. It is an inter-disciplinary system process with built in



learning mechanisms to improve system performance by adjusting phySicaI,
'technologicat and'institutional inputs to achieve the desired level of output. It has
been 'now realised.that irrigation' ‘ma'nageme’nt‘ includes the whole system. This is
vyhy the emohasis over the past has shifted from‘yvater lmana'gement— to‘v on-farm
water management, then' to irrigation water management and noyv"t'o‘irrigation

management.

2.4 GOALS OF IRRIGATION MANAGEMENT

We need- to be clear about the ultlmate goals of irrigation management. Are
these of a umversal nature, that is, are they the same everywhere? At first
thought the answer is in the affirmative. After all, every community would
unexceptronally subscnbe to the followmg goals of irrigation management :

. Maxnm:smg farm production along a stable growth path.

Reahsmg full utlhsatlon of created irfigation potential.
- , Mlnlmlsmg over-lrrlgatlon and ecologlcal degradation.
. h Attalnlng cost-effectuveness and reliability in irrigation service.
- Achieving high water conveyance and storage efficiencies.
. Promoting sustainable irrigated farming.
At the stage of operatlonallsmg these goals each commun[tys larger goals
of developmenft have to be duly reckoned with. Since there is no unlversallty about
these developmental goals, the aforesaid goals of irrigation management get duly

tempered with the community specific goals of developmen_t).'

2.5 ‘KEY ELEMENT OF IRRIGATION MANAGEMENT
" Some of the key elements of management are as below :
« Performance Monitoring : -,

It is an activity to estimate perforrnance of irrigation system Monitoring

requires the establishment of performance criteria.



e Diagnostic Appraisal :
It includes activities involved in identifying the interventions in the system
and the consequences of such intervention in maximising the performance.

Diagnostic appraisal should be viewed as opportunities for improving system

performance and not as fault finding missions.‘There has been substantial research. =

on appraisal methodologies and these may be effectively used in field.

e Action Research : _
- In action research interventions for making improvements in system
performance are applied in a typical project area on experimental basis ,and are

monitored to make purposeful evaluations.

» People’s Participation :

Farmers are the ultimate water managers in the real sense and thelr actlve
participation wrll increase project performance by inculcating a- sense of
participation in decision making. There is very little information availabl_e"pon’ the
consequences of farmer’s participation on system performance, though the need is
well realized. There is need to document peoples behavnour in trrrgatlon
management and also for development of methodologles for “more. effectlve '

participation.

2.6 . PROBLEM OF IRRIGATION MANAGEMENT

| Irrigation plays an important role in the agnculture economy of the draught “
prone areas. However, it is still based Iargely on tradntlonal methods Wthh tend to
waste water, nutrlent and energy and may cause soil degradatnon by water Iogglng.
and salinisation etc. The vutal task before our |rr|gatlon system lS to have stablej
“and sustainable productlon over and above to make the system run prof‘ table o
Water and land therefore recognised as vital, precious and vulnerable resources

and require to be managed properly to feed the growing populatlon of this country



The common problem of |rrigat|on management could be summarlsed as follows :
| . »","Water Iogging and soil sglinjsation.
. i‘Dlsposal of drainage efﬂuent
) - Low crop ylelds |
: . .Erosion and sedimentation.
. 'Socw -economic and institutional |ssues
., Human health
« -- Water recycling. : ,= o ' f o i
. ’-Finarfcialh losses. - |
e A.'.Undeli.l_:u:tilisation of irrigation capacity. |
o 'Dependability and inequity of irrigation.

. Susta‘inabi_lity of irrigated farming.

" 27 PRESENT STATUS OF IRRIGATION MANAGEMENT

o Wlth the tradltlonal bureaucratlc system of management purely run by the
" Govt. for more than 100 years and farmers developlng a feeling that the system
and water aII be]ongs to the government and he has to use it to his maximum
-benefit. A comphmentary questlon anses how to encourage farmers to assume
'_.more responsxbuluty Connected |ssues involved are regardlng functions _and
‘ responsnbllltles motlvatlons and lncentlves costs and returns, rules and procedure
' scale of operatlon Iocatlon and identification of appropriate management UnltS and
Imkage between |rr|gat|on admlnlstratlon which has mainly played the rolel of
dehvery of water and collectlon of revenue out of canal water supplied.- |

i

N , L ' C ,

2.8 ROMAN PHILOSOPHY OF IRRIGATION MANAGEMENT _

| It IS sald that Rome once ruIed all the countries of Sodthern Europe, .
Northern Afrlca and Western Asia, where |rngatlon had its blrth and ltS greatest
development ,|n ancient time. Romans were among the most acute and logical -

thinkers the world has- _known to this day. It has been said in substance :
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“Having ceased to rule the world by their arms, the Romans still -control
mankind by their reasons.” '
They believe that

-~ “Like the air water was regarded as a necessity to human life of which

everyone might use so much as was wanted for personal requirement, but -

which was not capable of appropriation to private ownership further than in

this sufficient quantity.”

pa

shall have to frame appropriate and simple rules and Iegislative.enactments, to

assist the users in exercising in due controls and generate rlght tradltlons for use:

of water, before we hand over the responsibility to them

}

MANAGEMENT IN INDIA- ;
. Irngatlon hydropower and flood control remamed maJor obJectwes of water
Fesources development in India; with 14% of the total planned expendltures on

dams and canals by 1979, Indna could increase her lrngatlon potentlal from mere

22.6 mllhon hectares to 56 6 million hectares between 1970 to 1980 The cost ofl

A these pro;ects becomes staggenng if the envnronmental degradatnon and socm-

Y

- economic consequences are also taken into account Through various - papers-.

: attempts to examine the way these irrigation works have played havoc to soqety,;

2.9 ENVIR?NMENTA‘-L AND SOCIO-ECONOMIC IMPACT OF IRR]FGATION

" My sole intention of reference to Roman laws was to.emphasize that we :

economy and environment and argues ‘that such pro;ects should be vuewed in the

°

total environmental and socio-economic perspective rather than being viewed as

vfeats of 'engineering Surface irrigation and ground water system contribute almOSt

equal share in India’s irrigation but of the two, former system not only costly and

offers low - returns, but gave rise .to wide ranglng socio- economlc and -

environmental problems such as relatively low ‘returns, regional ‘and social

inequalities, change in cropping pattern, water logging,- salinity and lossof soil.

11



fertility, disruption_vof socio-economic life, deforestation, extinction of plant species,
imbalance in eco system, destruction of wild life. It is because of some of s‘uch
factors, the average yield of our irrigated area onlyl about 1.7 tonnes of food grain
per hectare as agains’; expected average yieid of 4. to 5 tonnes.
The above situation calls for proper planning and management of irrigation
projects, fuller utilisation of t_hé benefits offered' by them, thorough investigation of
| the likely effects on environment and society, use of alternative systematic gigantic
projects, develbpment of grdund water resourceé, proper lining of canals,
dist:ributa.ri'es, field channels and drains based on natural drainage units and the

like, ~

210 IRRIGATIO!‘J MANAGEMENT IN INDIA

Irrjgatioh A.is an old practice in India. With growth in population and demand
for fooq the preésufe on_irrigation has increased. Irrigation potential has been
dgvelobéq on Iarge scalé, but its utilisation is not satisfactory. The situation needs
imprermgnf. Efﬁcient irrigation management including the whole system is
fequired to be praétised. prévention of losses in conveyance and imprerment in
ﬁeld application efﬁcien;y are necessary for which the involved personnel are to be
guitably trained. A cadre of water' managers, equipped with the necessary
knowledge and expertise, shou)d be established. Efforts should be made to practice

scientiﬂé managemént of irrigation rather than increasing potential.
2.11 TASK OF ]fRRIGATIOl:l’MANAGEM ENT AHEAD
e ;I"here a’re some of the task summarised below to be achieved ahead are as
under : - .

. Food production is to be raised to 240 mt by the turn of the century.

e Problem of water logging and scil salinity is spreading fast leading to

| degradation of good agricultural land.

12



e Increasing the availabiiity ot irrigation water under the condition of the
share of water for agriculture is gradually decreasmg

e Preservation of quahty of enwronment and ecoiogical balance.

e Extension of benefits of irrigation to a large number of farm families

ensuring social and equitable distribution of water.

"« Reducing the gap between the irrigation potential created and utilised. ‘

2.12 TRAINING IN IRRIGATION ,MANAC\iEMENT

The objective of any training in irrigation management is to remove the
functiona! deficiencies of the concerned personnel (Irngation and CAD ofﬁcnais,'
" agriculture officers, farmer leaders and farmers) affecting the performance of their .
assigned tasks, and |mprove their capabilities in |rr|gat|on management.
Assessment of “training needs" and “appropriate design” of the training

programmes are the two most important prereqws:tes to have effectlve |rr|gat|on

management training.

- . : . .o PR AE

2-.13 ROLE OF MEDIA IN IRRIGATION MANAGEMENT
The role of media in disbursing information to the people is crucial. This
does not only help shape the making of future"poiicy makers but also those who

are actually involved in implementing policies. In case of irrigation management,
N AP

the Indian media has played less than an useful role. Crucial issues such as over - -

use of water by the farmers, continuing land erosion because of; destruttidn of
grass cover, among other issues, have been virtually ignored. Instead sensatlonal
journalism, often siding with dlsruptlve envrronmentalists, has stymied the media' "

impact on these vital issues.

'2.14 CONCLUSIONS AND RECOMMENDATIONS | o
The present quality of irrigation management (water management) in India

varies from system to system — on some established and well managed systems,:

13



"the scope for improvement is limited. Major deﬁciencies exist on many new
:'sy's’tems, particnlha:ny' wherfe the command area needs extensive land preparatiqn
due to its u.ndula'ti:ng nature, and farmers as ‘well as irrigation engineers, lack
. expe‘ri-ence of system operation and.irrigated agticiﬂtdre. |

: The recommendations may be summarised as below :
I, Planning |

All new pro;ects, and renovation of existing systems should be planned for
: 'annual 1rr|gat|on mtensntles of 100% and above. ' _ |
_ | A system study should be carried-out for cropping pattern and optimum use
of cahal.and well water, |
IL. --Design

-+ Design of eanal capacities "on basis of E.T. require’ment.
- Provision of adequate regulation points and escapes.

Provision | of sub-proportional semi modu[e' outlets on brancnes, and
upstream of raised crest falls and regulators. |
III. w.‘0|‘J.er‘ation of Main System . .

. Regulatlon of main system in accordance with rationally computed water
demand of crops, 'subject to constralnts of avalIable supplies.

Ensurm_g mlynlmum head on tail end outlets.

IV. © Outlet Commanel

On new prgjects construction of trunk water courses down to 8 ha (20 acre)
areas. Lining--abeut' half 'upstfeam length of main water courses; where unlined
ens,uring cleaning and compaction of water course section.. |

On Warabandl system taking water losses into account ‘and ‘providing

allotment of a mmlmum time for small. farm holdings. ~

14



_ Chapter 3 ,
DESCRIPHON. OF BARNA PROJECT

3.1 HIsTORiCAL BACKGROUND

. The Barna project, located in the Ralsen District of Madhya Pradesh is the
a 'F rst major nver valley project of the Bhopa State and taken up in the second five
year plan. Location of Barna project and lndex Map'of Barna command could be
seé in Fig. 1 and Fig. 2 respectively. |
_ i The Barna river: orlglnates in the Vindhyan range of hills and after flowing
north-east for about 56 km it passes through a narrow gorge of about a 2 km in
length nearvBan village At the downstream end of this gorge the dam has been
constructed Barna dam site is about 105 km away from Bhopal city on National
nghway No 12 4

The project comprlses of a straight gravity stone masonry concrete dam

W!th centrally Iocated splllway across -the river Barna. There are two canal system
and a ‘carrier water course from the saddle dam, out of which Ieft bank canal is
desngned for-a CCA of 19826 ha and right bank canal for a CCA of 35048 ha. The
left bank. canal and right-bank canal takes off from carrier water canal which is
‘ about'600 m in Iength and gets water from saddle through three barrels.

E The total estlmated cost of the project was 15.27 crore. (as per project
report of the year 1980) It is desngned to irrigate about 55000 ha of land to serve
annually 60500 ha of cropped area by multiple cropping and irrigation intensity of
125% and 104% in left bank canal and right bank canal commands respectively.
| -The cost. of the project was revised for Administrative sanction by

Government frpm time to time as per details given in Table 3.1.
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Table 3.1 : Administrative Approval of Barna Project

.S. No. Administrative Approval Amount of A.A.
, Year , : in Rs. Crore
[ 7 juwneisss | . 5.6
2 | 3%Dec 1975 12.97
3 6™ Nov. 1980 15.27

. Barna prOJect was started in the year of 1959 under second five year plan.
. "However, a little work was done till 1968 Firstly because of the emphasis was on
] medn_Jmand minor |rr|gat|on works. Secondly there was scarcity of funds. Thirdly
there was dislo'catior\:due to Chinese war in 1962 and Pakistan war in 1965.

't’he total expenditure up to 1968 was .only' Rs. 90.6 lakhs which is ataout
\5.'859/9 of the anticipated es'timated cost of Rs. 15.27 erores. The expenditure was
: ‘rri'ostlyl,on purchase of T-& P and construction of buitdings and roads etc.
| '_The_actual work on the project started from 1969 and by July 1975, the first

| bhase, i.e., completion of the dam up to crest level (excluding erection of spillway

' crest gates ahAdbspilIvray bridge), completion of saddle dam and completion of parts
" bf RBC sVstemI_t'o treate irrigation potential of 13,355.ha. was completed.

o The erectien of crest gates and main works on canal has been completed in

: 1977. By 1980 main works of canal system were completed and full- irrigation

potential 60,500'ha. was created.

3'2 ' SALIENT FEATURES OF BARNA PROJECT
. 3.2, 1 Location

1. State 4 - Madhya Pradesh X
2. District - Raisen

3. Site of Dam - Longitude 78°7'E
' ' ] A Latitude 23°5' N :
(Topo sheet No. 55-1/,)
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3.2.2 Hydrology

1. Drainage area of the river
above dam site

2 Average annual rainfall
3 "Max. annual rainfall

4, Min. annual rainfall
5

Mean annual run-off
at the dam site -

6. Observed ma)i. flood at
the dam site

7. Designed flood
8.  Moderated flood

3.2.3 Reservoir

1. Gross storage capacity
at FRL 348.55 m

2. Dead storage at
LSL 338.10 m

3.  Livestorage at FRL

348.55m
4. | Area submerged at
FRL 348.55m
5. (i) Area under cultivation

(i) Area not under cultivation.

(iii) Forest area

6. Villages affected

3.2.4 A- Main Dam

1. Type of dam

2. Normal pondage'level

. 3. Max. water level

1

20

1176 sq. km.

1132 mm

2068 mm (year

1973)

535 mm (year 1920)
56,500 hect. meter

13,557 cumec

6825 cumec'

53,900 hect. m

8320 hect. m

45,580 hect. m
7,700 hect.

2,430 hect.

2,190 hect.
3,080 hect. .
25 Nos.

. Straight gravity

concrete

" 348.55m

35145 m

11,480 cumec (year 1965)

[

stone masonry: @



. 3-,2'5

3.2.7

3.2.8

Dead storage level

,Top Ievel of dam

-

Deepest river bed level
,Length of dam -

Top w1dth of dam

Max. helght

Central Spillway-

1.

voA W N

1.

Crest level of the spillway
Length of the splllway
Types of crest gates

No. ar_ld size of gates

Top level of crest gates

,B Saddle Dam

Type of dam

L'en'gth‘of dam
Top width of dam

~ Max. height

Canal System

1.

oA wN

Gross command area

. Culturable command area

‘Annual irrigation

Rabi

'~ Kharif

Total Length of Canal

(a)

~Main canal

338.10m
460 m

 315.60 m
432.00m -

4.60 m
47.70 m

341.70 m
115.10 m

Radlal crest gates

. 8 Nos. (122mx685m)

348.55 m

Straight gravity stone masonry
concrete

94.50'm
4.60 m
20 m

72000 ha.

55000 ha.

60500 ha.

33600 ha.

- 26900 ha.

38.56 km



(b)  Distributaries B 86.30 km.

(c) Minors - 193 km -

6. No. of villages t;;aneﬁtted a;nd proposed irrigation

(@) In Raisen District - 156 Nos. (48,600 ha.)
(b) ‘In Sehore District - 42 Nos.'(1?'2000 ha.)

3.2.9 Revised Estimates of Cost

1. Cost of unit-I dam and - Rs, 9.29 crore
appurtenent work - v

2. Cost of unit-II main canal - Rs. 5.98 crore
distributaries and minors e

3.  Totalcost - Rs. 15.27 crore

4. Cost per ha. - Rs. 2525
(to annual irrigation) : :

5. Cost per ha. (to CCA) - Rs. 2780

3.2.10 Benefits_

1. Agricultural increased yield 'Rs. 1.82 lakh tonnes

2. Benefits @ 1§90 price level

Rs. 54 crore._

, 3. Benefit cost ratio

@ 5% interest - 10.75
@ 10% interest - 623

3.3  SALIENT FEATURE OF BARNA COMMAND
3.3.1 Location | i

The project provides for bringing under ir_rigatibn the rich valley qf Narmédé
lying between afm of Vindhyan range on thef north and Nar_ma&a river on the " i
- south. | ' | |
The area under the command of the left bank canal is bounded'by rivefi,

Barna on the V\}est, river Narmada on.the south, river Khand and its tributaries on
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the east, Vindhyah'hill range and the left bank canal on the north. |

The area under the command of the right bank canal is bounded by river
| Barna on the east, river Narmada on the south, main canal and its tail
dlstrl‘butanes on the north and Dobi river on the west. |

L—atitude | . 22°48’ to 23°5' N
Longitude - | 77°50' to 78°18' E |

The systemW|se detatls of gross command area, |rr|gated command area,
annual irrlgated area and irrigation intensities as per prOJect design is given in the

table below :

S-ystem- wise Command Area, Design Irrigation Intensity

’ A ] - - - 0,

. - | ceca..| 1ca nnual Irrigation Intensity, %

. Description - ‘ Irrigation : ' '
. ~Ha. | Ha. Kharif Rabi Total

T . . . Ha.

LBC command -| 26000 | 19830 20500 42 83 125
~| RBC command | 46000 | 35050 | 40000 52 52 104
Total project - | 72000 - 54880 - 60500 . 52 57 o112

3.3.2 Canals . -
(i) Left Bank Canal
S Left bank main canal is a contour canal and 28 km long. It traverses 7 big

nallas by means of aqueducts and sma!l nallas by means of drainage culverts

i

. There are- 12 ‘cross cornrnumt_:,atlon\structures (DRBs, VRBs). The canal crosses
| hational highv’vay by syphon. C')'ne' of the n'lajor structures is Barna Aqueduct, where
- canal crosses Barna river. 65% of length of the canal is in heavy filling. In cutting
reach it passes through porous soils. The head discharge is 12.20 cumecs. Because
of contour canal, the bed gradlent of the canal can not be steepened from 1 in
10000 to 1in 7000 This canal is aImost a carrier canal up to km 27 from where

the first distributary ta_kes off. The other dlstrlbutary take off from the tall.
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(ii) Right Bank Main Canal
This is a ridge canal and is 9.86 km long. It has a head discharge Qf 15.66
cumecs. There are 1 aqueduct, 6 falls and 7 VRBs lying on this canal. This canal

deliver/diverted distributaries D1, D2 and D3 from the-CH2.97, 5.79 and 9.84.

(iii) Combined Main Canal
It is a common carrier canal and is about 0.60 km in length and has earthen
section. It's maximum discharging cap'acity is 27.95 m3/sec. It has taken off from a

saddle dam and gets water from it through three barrels.

3.3.3 Design Irrigated Cropping Intensity
The designed irrigated cropping intensity as per project feport for LBC and

RBC command in different season is given in the enclosed Table No. 3.3.3.

Designed Cropping Pattern and Crop Water Requirement

- The cropping pattern as per project report for different crops in I'(h'.érif and
Rabi for ieft bank canal command .and right bank canal command is given in the
Table No. 3.3.3 and designed crop wafer requirer_nent as per projecf report is', given

in Annexure No. 1. . ‘ g
| . o C
Table 3.3.3 : Designed Cropping Pattern

Area in Hectare ' ' Assumed

S ' . , v water -
N (; Crops Right Left Total requiremen
' command command t at outlet
in mm
KHARIF
1 Paddy 11545 1639 13184 585
2 Maize - 2694 1147 - 3841 155
13 Pulses 3848 . 3848 100
4 Vegetable | 385 820 1205 410

24




| 5 Fodder | 770 - 770 100
| leroundnit. | 7o | - 770 100
7 Soybean - - - 3278 3278 | = 255
—[TotaL | 20012 | 6sea" 26896
[RABI 7 | - |
[ - [y wheat “ 5773 | 13604 19377 | 560
|9 . |Localwheat - | 11545 - | 1sas | a0
{10 |Gram -0 1924 | - 1924 | . 155
11 "- 'Vegetable‘ I | 770 " - . - 770 - 810
TTOTAL .| 20012 13604 | 33616
GRAND TOTAL | 40024 | 20488 60512

v -. 3.3,4 | CIimate, Topography and Soil
K _ _There |s no meteorologlcal observatory in the command area. There is one
: ohservatory at Sultanpur in the catchment area, 6.25 km to 7.5 km north-west of
- the command area and the other at Hoshangabad about 5 to 6 km south-west of
: the-command area. Data for Sultanpur observatory |s available for year 1955-56
only, whlle that for Hoshangabad for 1918 to 1954. Hence data for Hoshangabad
has been used. At Hoshangabad, the annual mean- max. temperature is 33°C and
mean min temperature-is 13°C, |
' In the command area of left bank main_canal the rainfall varies from 1143
mm to 1270 mm.-In the command of the right bank main canal the rainfall varies
| from 1016 mm to 1093 mm. |
The general prevaﬂmg direction of winds dunng the month of June to-
October_ls weet-south and from Navember to January north-west and February to
April is north-west. The average velocity during the month of June-August is

6.20 km/hr and’fro’m Sept to April 3.10 km/hr. The maximum velocity is about 50
km/hr. |




' ' .. l C ~ T

The humidity surcharge in weather is very low in dry weather. and is

maximum in monsoon season. It is as low as 4% to 8% in driest months of April -

and May.

The major part of the area has black clay soil known as “Superior Kalawat”.

When dry becomes very hard and cracks easily, but when wet, it |s soft and clayey

On account of its power of absorbmg water, it remains. monst for consnderable

. period. This soil is specially suited to wheat, n)_asur‘and gram. If lmgatnon;is, :

possibie, it will grow sugarcane, gardens, rice, etc.

On the basis of field and laboratory tests at CWPRS, Poona, it has been.

found that ;

The soil of the command area is fairly deep and falls Lm_der black' cotton A

soil.

. 5.2% of the area have soluble salts above 0. 5% in at’ least one layer

34.1% of the area have soluble salts above 0.25% atleast-one- layer
The soils in the area are natural to alkalme
The soils-are clayey.

The ayerage sodium saturation is only 4%. )

The -amount of exchangeable potassiurn is fairly high e

The amount of organic matter and nitrogen are poor :

The command area is drained by the large number of nallas and streams in

the Narmada river and prowde a good drainage for the whole area

3.3.5 Ground Water Table

. As per the project report the ground water table position in the command

area is as under

Ground water table depth " . Percentage area
' Upto 2 m 2.85
Between2to5m 40 00 -
6 m and above : 4 5715



«3 3. 6 Benef' ts of the Pro;|ect |
The benef' ts as per project report on full development of |rr|gat|on would be
as below

(A) ~_. Dlrect Benefi ts o

~,
N
. ~

'(i) Increase of 0.196 M. tonnes of agnculture productlon annually of
.- | value about 2. 27 crore. |
(B) Indlrect Benef' ts |
o .(i)v . The area commanded by the prOJect is now sparsely populated. The
o } |rr|gat|on wnII increase the: population as people from unirrigated
o areas will migrate to this area. |

(i) - The purchasmg power and wealth of the people will lncrease

'(iii')" "The value of property will increase and the people will realise more
S ' rents from the land and buildings. -

(IV) '_The growth of fru1ts vegetable and sugarcane wnll improve the
R health of the people. '

v) There wilI be no occurrence of the famine at all.

(vi) the town and village will get better water supply.

3.3. 7 Benef‘ t Cost Ratio
_(a) . 10 75 @ 5% lnterest
()  6.23 @ 10% interest,

Prior to project, percentage of irrigation in the District was 4% only but with

development of full i[rigation the inténsity of irrigation will jump to about 58%.

34 SITE DESCRIPTION AND INDEX MAP

Barna lrrlgatlon project is one of the major pro;ect in the Narmada valley
and is S|tuated in Raisen District of Madhya Pradesh (India). The catchment area,
dam location, canal networks, major rivers, command area etc., arev-shown in

Index Map (Fig. 2).
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3.5 ORGANISATIONAL( SET UP OF BARNA COMMAND — _
The Barna project and command hat/e the following major’ depertment for
its management. |
O ‘Water resources department
(ii) Agriculture department
(iii)  Barna CAD Authority ‘
The organisational chart of water- resourceé deoartment, agriculture

department and CAD is given in the Table 3.5(a), 3..5(b) and 3.5(c), respectively.

3.6 COMMAND AREA DEVELOPMENT AUTHORITY o ; -

Though the Barna prOJect was |dent|f ed as one of the to be CAD prOJects as
ear|y as 1975-76, the Barna command area development Authonty came to 4be set
up in 1980 only, in compiiance of Govt. of MP resolution No. 1-9-76-2'-CAD—XIV
dated the 3" of June, 1979, and became functional in 1981. ’As its first tasks it |
,undertook to prepare a project report, which was brought out in 1985 detalhng
the work to be done by it over a period of ten years extendlng to 1994-95 _

The tasks entrusted to Barna CADA by the government of M P. resolutlon of
3" June 1979 were for too many and covered all activities WhICh were orlglnally
envisaged by the Government of India to be performed by CADAs.

The commend area development activities, as came to be enviSaged
subsequently, were arranging the full oackage .of inputs like credit, seedé;
fertilisers and 'pesticides[ providing subsidies for on farm development mainly
construction of W/C, field channels and drains, training of officials and _farmers,
motivating adoption of latest technology for optimising Yyields of crops, constituting
farmers’ egcieties _for water distribdtion and'- management: ’and introducing

Warabandi for equitable distribution of water.
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Table 3.5(a) : Orgamsatlon Chart of Water Resources Department

in the Barna Command

b CHIEF ENGINEER .
' OPERATION AND MAINTENANCE
WATER RESOURCES DEPARTMENT,
‘ BHOPAL

: SUPERINTENDING ENGINEER
OPERATION AND MAINTENANCE CIRCLE
WATER RESOURCES DEPARTMENT,
BHOPAL

crererevere =
e E EOOE_ES

 EXECUTIVE ENGINEER
BARNA CANAL DIVISION, BARI,
DISTRICT RAISEN

5.0.0. sD.0. | | S.D.O. S.D.0. 5.D.0. S.D.0.
B.C. 1 B.C. 2 B.C. 3 B.C. 4 w/Cl1 | | WwW/C2
Bari Bari Ba_reli Baktara Bari - Bari
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Table 3.5(b) : Organization Chart of Agricuiture Departi'nen
« [~ DEPUTY-DIRECTOR
| AGRICULTURE
:  S.D.O. (AGRL)
S - BARI/BUDHANI'
‘ AGRICULTURE DEVELOPMENT
‘ | OFFICER :
RURAL-AGRICULTURE -
o EXTENSION OFFICER
' 30 :

t

3
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| Even though Barna CADA was set up in 1980, it could not become
operational straight away as there was no CAD programme readily available for
i'rripler'nentation other than the project report which dealt more with irrigation and
cropping pattgrn which too was running.into a controversy as being impracticable
as far as Kharif cropping was concerned. As has been seén earliér, the ﬁr_st.
irrigation was given from the Barng system as far back as 1975-76 but the

irrigation achievement was rather low as is evident from the Table No. 3.6.

3.6.1 CADA Objective

_ The main objective is to optimise utilisation of irrigation potential for
optimum agricultural production coordinated to area development.. These
-essentially call for bridging the‘gap between potential created and utilisation there

of by proper water management and prbvision of adequate infrastructure for.water

" distribution down to the last field.

+

3.6.2 CADA Activities for Utilisation of Irrigation Potential
Some of the main activities-of CADA which have an important bearing on
thé utilisation of irrigation in Barna command are discussed in the following

paragraphs.

3;6;3 Construction of W/C and Field Channels

This is very important component of the CAD programme. Full utilisatio_n of
the potential created can be possible only if water reaches all farmers’ ﬁe!'ds.' For
this well cjesigned, durable, lined water courses equipped with all necessary
structures are necessary. |

In the Barna command area, water courses and field channels have so far
been constructed in 45,542‘ ha and 26,712 ha respectively. Considerable more area

remains to be covered yet. | B
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Table 3.6

Barna Project : Development of Irrigation in Canals Command Areas

Kharif Rabi
> Year LBMC | RBMC | Total -| LBMC | RBMC | Total
Ne- ~(ha) (ha) - (ha) (ha) (ha) (ha)
1 1975-76 2388 | 3167 5555
2 1976-77 2880 6583 9463
3 1977-78 © 206 7288 | 7494
4 1978-79 8 245 253 77 11306 | 11383
5 .| 1979-80 49 261 310 609 1075 | 1684
6 1980-81 28 243 271 3078 | 11091 | 14169
7 1981-82 11 - 33 44 4340 | 11447 | 15787
8 1982-83 299 531 830 7879 | 14833 | 22672
9 | 1983-84 50 50 9340 | 18110 | 27450
10 | 1984-85 170 186 356 9116 | 15384 | 24500
11 | 1985-86 8681 | 15849 | 24530
12 | 1986-87 178 178 8783 | 15754 | 24537
13 1987-88. 10383 | 11544 | 21927
14 | 198889 10720 | 16881 | 27601
15 | 1989-90 11505 | 20360 | 31865
16 1990—9; 11542 | 21084 | 32626
17 | 1991-92 33775
18 | 1992-93 11229 | 21511 | 32740
19 | 1993-94 12482 | 22000 | 34482
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An idea of annual progress and cumulative progress of construction of
water courses can be had ffom Figs. 4 & 5 and of field channels from Fig. 6. It was
noticed that the structures required for these channels were not constructed as per
requirement. Since these channels were only made up of earth and were kutcha in
nature, and no effort for their maintenance was made a good of many of them
have been severely damaged and some have even been brought under the plough
by the farmers who felt that these interfered With their farm planning or tractors
operations. The amount jnvestéd in the construction of such channel upto 1990-91
was Rs. 2.50 crore and 30% of it has already been lost. Construction of field
channels in less than 50% of the .area for which water cources have been
constructed is not a satisfactory development especially when water courses have
been constructed in 83% of the project-C.C. area. Thus, even if water is available
in the reservoir, agreements have been entered for supplying water for a crop
season, -actual utilisation is much less and its effect on productivity not as

expected.

3.6.4 Field Drains and Drainage Network .

‘An important requisite in systematic irrigation is to prevent excessive
pondage in the fields by providing field drains and carrier drains, for draining out
excessive moisture as and when necessary.

In Barna command area, the topography in a large percentage of the RBC
command is flat and gently sloping but in the LBC commaﬁd there is a ma’rked
need for field drainage. The expenditure so far incurred on draina?ge is about Rs.

21.10 lakh which is much below requirement.

3.6.5 Land Levelling and Land Shaping

Surface ir;'igation requires even lands with proper slopes for flow of water
and drainage for which land levelling and shaping is being required. Such land
levelling and shaping is important for multiple cropping, water management and

irrigation practices like border strip method, basin and chak method of irrigation.
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The Barna command area is largely a flat terrain not requiring much land levelling
except in an area of 2200 ha. Incidentally, this activity has not been taken up in

Barna.command by CADA though farmers do it on their own.

- 3.6.6'.Consolidéfion of Holding§ _ |

No serious attempts have been made in the Barna command .érea to do full
on farm 'development. There is practicaily no enthusiasm amongsf any section of
the farl'ming community in the Barna command for consolidation of holdings despite
the: realization in éll th_e quarters that is grossly uneconomic, cum_ber'some and
Qreat}y inconvenient to do farming in widely dispersed, fragmented, small and

uneconomic patc'h holdings.

3.6.7 Warabéndi’

Althbugh. it is farmers' right to get full irrigation supplies for the crops
- proportionate to the size of his holding, as agreemented, but, in practice, the
farmers in the head reaches manage to get larger share of watér supply.:

'In the ?arna command area the rotational system of watef supply, i.e.,
Warab;‘mdi, hés in elffect, not been imblemented for which the farmers as a whole
ére as, mﬂch t':'es;')onsiblé as the staff for the preparation of irrigation operation
plans and enforcing Warabandi. Efforts of CADA to introduce Warabandi and to
inducel irrigation Panchayats to mbtivate their members to agree to Warabandi

;.

were equally ineffective.

‘3.6’.8 Farmer’s Participation

Since farmer is the jend user and beneficiary of all activities rélated to
command area devélopment, his iﬁvolvément and whole-hearted cooperation is a
must for CADA’s success in all the fields. In many progvressive states like
Maharashtra, Gujarat,. Haryana and U.P., thefe are water users’ associations for

management and distribution of irrigation water. The M.P. Irrigation Act, 1931,
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which Iwas enforced all over new M.P., after reorganisation of the states in 1956,
envisages setting up of Irrigation Panchayats for managing irrigation and collection
of water charges.

In the Barna irrigation project command area also, 55 irrigation panchayats
- were duly cor]stiéuted covering an area of 23,500 ha. These were not active and
presently they stood superceded as their term had ended. The memberé of the
superceded Panchayats feel that the remuneration fixed for the recovery of water
charges is too inadequéte. There are 870 “Chak” Samitis” with a membership of
4350 farmers but these Samitis too are not working satisfactorily in the Barna

command area. Water rates recovery is hardly 10% of the annual demand. .

3.7 STATUS OF POTENTIAL CREATED AND IRRIGATION UTILISED
In 'Barna project head work portion is completed in: all respect in the year of
1978-79 while the construction of canal was in progress. The first irrigati'ébn from
the project waé started in the yeaf of 1975-76 for Rabi irrigation for an area of
5555 ha. and for Kharif irrigation in the year of 1978-79 for an area of 253 ha.
The progress of potential cfeated and irrigation utilised from 197$—76 to
1998-99 period has been shown in Table 3.7. From the table, it is very much clear

that the potential created and utilisation has a big gap.

Table 3.7 : Barna Irrigation Project : Potential Created and Utilised

Poténtial Created (Ha.) ' Potential Utilised (Ha.) -
vear Kharif Rabi Total Kharif Rabi Total
1975-76 320b 4900 8100 — | 5554.75 | 5554.75
1976-77 6380 9800 16180 S 9463.11 | 9463.11
1977-78 6930 10650 17580 - + 7494.04 | 74594.04 .
1978-79 . 7320 11230 .18550 253 11383.25 | 11636.25 -
1979-80 8130 12450 20580 309.85 1683.50 1993.35

i

39




1980-81 8700 13350 22050 271.14 14169.56 | 14440.70

1981-82 10540 16200 26740 44.11 15787 | 15831.11
1982-83 - 16950 26030 42980 830.50 22672 23502.50
1983-84 25140 | 33263 58403 | 50.18 27449 27499.18
1984-85 26500 33623 60323 356 24500 24856
1985-86 26887 33623 60510 24530 24530
1986-87 26887 | 33623 60510 178 24537 24715
1987-88 26887 33623 ‘60510 - 21927 21929
'1988489 26887 33623 60510 | 27601 27601
1589-90 26887 33623 60510 31865 31865
1990-91 26887. .33623 60510 32626 32626
1991-92 - 26887 ‘33623. 60510 33775 33775
1992-93 26887 33623 60510 | 32740 32740
1993-94 26887 33623 60510 34482 34482
1994-95 26887 33623 60510 33378 33378
1995-96 26887 33623 60510 34172 34172
1996-97 .26887 33623 '60510 35007 35007

1 1997-98 %6887 33623 605104 4 34949 34949
1998-99 26887 33623 60510 33178 33178

3.8 DESIGN CROPPING PATTERN

The designed crbpping pattern of project for.left bank canal command and
right bank command is shown in Table 3.8. The cropping pattern in Kharif has
chénged almost totally which cover about 70% of irrigated command area. The
development of Kharif irrigation in both the canal system is almost nil evel;| after
tremenddus increase in soybean cultivation. 'fhe summer irrigation is also nil in the

command.
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Table 3.8 : Designed Cropping I5attern for LBC and RBC Command

S. RBC LBC
Name of Cops ‘ '
No. (% of ICA) | .(% of ICA)
KHARIF : , ‘
-~ | Paddy o 30 10
2 Maize 7 | -7
3 Pulses .10 -
4 Vegetables - 1 5
5 Fodder - 2 -
6 Groundnut 2 -
7 |Soybean - . - ’ 20
TOTAL - 52% a9 |
RABI : o '
8 Hyv Wheat 15 83
9 | Local Wheat 30 -
10 | Gram ‘ ' 5 , ,
11 | Vegetable - : 2 -
” - | TOTAL 52% 83%

'3.8.1 Kharif Cropping Pattern

+ The major emphasis was given to paddy orop of Kharif while designing the
project. There was a provision of 30% paddy in the .project 'design. On
development of irrigation from Barna project, it is experienced that during Kharlf .
the farmers have not come forwarded for paddy crop. The soybean which was not
in existence at the time of preparation of project, has covered the area extensively.
- In fact for paddy' cuitivation, a particular type of table top level fields are needed
where water can be stagnated to equal depth. The area of command is not-of that
type. Secondly for paddy cultivation, it needs very heavy méchinery to prepare the
heavy black soil fields for paddy crops. ‘The soils are very much sticky and normally
they can not be operated with any type of bullock drawn implements at one set of

rows. Even the tractor drawn implements cannot work easily in these soils. Again
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after harvest of paddy, soil gets so hard that the bullock cannot break the sbil tilh
'for Rabi cultivation. | ‘

~ It is also a.point to consider that the farmers holding in Barna command are
too big. There is acute shortage of labour at"thé_ time of sowing, weeding and
harvest of crops. These may be the major reason for not coming up of paddy crop
in Barna command. There ié no otherucrf)p whiéh can consume the irrigation

available in Barha command during Kharif. All the other crops in the region do

without irrigation during Kharif. The basic reason is that average rainfall in the .

¢

corhmand is about 1132 mm per annum. A
‘ The black ‘s‘oil of the area is heavy clayey‘.and very deep. Water holding
capacity of the soil ié maximum that any of the soil can-reta'in. As such normally no
’i'rrigat_ion is required during Kha}if season unless there is failure of rainé during
Septemb_er‘month, i.e., at the time of maturity of Kharif crops.. Hence protection
irrigafiqn is the on!y possibility for Kharif .irrigatioh a'n'd that is alse not every year.
The late harvesting of Soybean in 1* and ond fortnight of October delays the
sowing of. wheat crops in Rabi season. Thé late sowing of wheat crops is done by
some farmers of the command in the December and results in low productivity. To
overcome this problem, it is suggeéted by Agriculture Department to sow soybean
. before the onse’t-of monsooﬁ by taking presowing irrigation (Palewa), i.e., during |
1** week of JUr;e., This will help in increna‘sing the productivity of soybean and also
'he'lps in early -iand timely sowing of Rabi crop particularly wheat. The irrigation for . ’
pre-monsoon sowing of soybean h'as réleaséd on expérimental Easis, but farmers
have not given proper response to it. ‘

. The Direct'pr agriculture M.P. Bhobal has also expressed his doubt about the
sucéess of soybean crop sown before the 6nset of monsoon. The soybean seeds
are very delicate, Even while storaQe of the bags, if stacked ‘one over the other, |
the seeds coat is damaged and germination is adversely affected. The germ’plasm

of soybean crop is also extremely soft and delicate. With pre-monsoon irrigation if
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soybeaﬁ seed is sown, it may germinate but the scorching heat and high °
temperature around 45°C in Raisen District may kill at least damage the sproutéd
seeding and the plant'popullation would be lost. In spite'of that, Directo_f
agriculture, Bﬁopal has given advise to Reéeérb_h Wing of his department for
sdwing of pre-monsoon soybéan oh derhonstration plot of 5 to 10 a;reS on

. - )
“different research stations.

A3 8 2 Cropping Pattern of Rabl Season -

| The development of Rab| trrlgatlon in the Barna command is satlsfactory
The irrigation intensity of Rabi in the year of 1998-99 was 64% agalnst the total
intensity of project of 57%.

There'is an acute shortage of water during peak demand in December and
January month. Almost every year,‘while the canal runs with its full capacity and
-sometimes even more than dt—;sign capacity. The reason is that the cultivators of
head reaches take water for their 90% area while the tail enders get only for 30 to
40% area. The intensity can further inbrease and the farmers of the area desire for
100% irrigation intensity duriné Rabi. The canal structure is although designed for
only 15% -extra discharge. The detailed survey is needed for increase of ;canél

capacity and it will require heavy fund for. its '_constructi‘on. The water scarcity
praoblem of Rabi irrigation can also be not solved even after increasing the canal
- capacity about 15% as 100% intensity can not be possible even after increése. of
vcapacity. 'Increaéing the irrigation intensity yvill also increase the water logging

. problem of the project.

3.8.3 Summer Cropping Pattern | |

There'is no provisioh of summér'irrigation in the command-o%’c Barna project.
Tﬁere is sufficient watér in the reservoir for about 25 to '30% summer irrigation‘in -
the command. The adoption of summer irrigation on such a large area will solve
the problem of security of cattles by mufual cooperation among the farmers. Hence

there is a great need of summer crop development in the command of the project. °
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3.8.4 Cropping Pattern Suggested by Different Committee

The designed cropping pattern of project could not be achieved till "1980.
The main problem was the adoption of paddy. Hence to suggest a realistic
cropping pattern, a state level committee in M.P. féviewed the cropping pattern in

the year of 1986 and recommended the pattern given below :

s. Cropping Irrigation
No. Name of Cops - Intensity Intensity
(%) Q.
KHARIF :
1 Soybean 27 1.8
2 Jawar/Arhar/Soybean 5 13.4
3 Arhar 10 -
4 Jawar 5 -
5 | Paddy 5 5.5
6 Groundnut 2 -
7 Vegetable 1 -
8 Fodder 2 -
9 Others - -
Total Kharif 57 22.5
RABI : .
1 | Wheat (Hvy) 15, 15
2 Wheat (Local) 30 30
3 | Gram - 25 15
4 Linseed 2 -
5 Pea 2 -
6 Lentils 10 -
- 7 | Others 2 -
‘| Total Rabi 86 60
| ANNUAL TOTAL 143 82.5

Farmers of the area did not follow the recommended cropping patern

because of the.utilisation of irrigation water during the Kharif could not be
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achieved as major area went under soybean and designed capacity of LBC and RBC

has not been checked so as to accommodate the higher intensity of Rabi irrigation.

3.9 RESERVOIR WATER AUDIT STUDY FOR LAST 10 YEARS

The reservoir water balance study of Barna reservoir for the last ten Years
give.n in Table 3.9, shows that there is sufficient watér in the reservoir after Rabi
irrigation on 31** March as balance. The live stofage capacity of reservoir at FRL .
348.55 m is 455.80 M Cu.m. In the year 1997-98 and 1998-99, the reservoir live
water balance on 31* March was 235 and 264 M Cum. respectivély. The Rabi
_irrigation intensity during these years was 58% and 64% respéctively.

- The catchment of Barna reservoir receives good rain al‘most every year.
After thé monsoon is over thg reservoi'r level in the month bf’ October is at full
reservoir level after the spill over, i.e., 348.55 m with live capacity 455.80 M Cum.
The average consumption during 1997-98 and 1998-99 for Rabi irrigation was 290
M Cum. with average 61% intensity while the designed consumption during Rabi
irrigation was 165 M Cum with 57% intensity. The averagé reservoir balance
during 1997-98 and 1998-99 on 31* March was 250 M Cum. |

| The reservoir balance water on 31* March which is a'bout;2_50 M Cum for
normal year may be utilised for summer crops and this will. increase the annual

irrigation of command.

rs

3.10 PATTERN OF WATER USE IN LAST 10 'YElARS

The year wise seasonél consumption of water for irrigation from yéar_1989-
90 to 1998-99 is shown in Table 3.10. There is no summer irrigation. The Kharif
irrigation dpes not show any specific trend of de\)elopment. The maxi‘mum 2%
Kharif irrigafibn intensity has developed so far against designed 52%.

The delta of water ét méin canal head in Kharif irrigation for the year 1994-
95 was 388 mm Which is less than the project design delta of 567 mm of LBC and

RBC command. At present the main crop sown in Kharif is soybean.
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The Rabi irrigation intensity during 1989-90 to 1998-99 has groWn from
2"9% to 64%. The cropping pattern of Rabi as per actual and in design has not
-chang'ed much. The delta of water at main canal head in above years for Rabi
irrigation shows decreasing trend with the increase of irrigation intensity. The
maximum delta during the year 1989-90 for Rabi irrigation was 1645 mm with 29%
irrigation intensity. The delta observed for Rabi irrigation in 1998-99 was 797 ﬁ1m
with 64% irrigation intensity againét the design delta of 733 mm and 57% Rabi

intensity.

'3.10.1 The Project Efficiency
" The overall project efficiency during the above year particularly for_Rabi

irrigation can also worked out by water use pattern to know the performance of

the project in above years.

» The delta of water at field (NIR) for Rabi irrigjétion = 489 mm
as pér project design - |
¢ Delta at main canal head as per project design - = 733'r1n'm
including 50% canal losses of w/c, miners distributary g
~ and main canal (GIR) | |
The designed project efﬁciency for Rabi irrigation
= NIR/GIR X 100 = 489/733x 100 = 66.61 %

The actual observed project efficiency during the year 1998-99 ﬁay be
. calculated as .
"NIR/GIR x 100. = 489/797 x 100 = 63%

The development of Kharif irriga_tion in the command, is almost nil. Iﬁ Kharif
only prdtective'irrigation' is taken some times during failure of rains for one‘or two '
watering to crops, therefore project efficiency for Kharif is not calculated.

The following assumptions made for future calculation of crop: water

requirement
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0 Field application losses . = 20%

Field application efficiency’ = 80% .

(i)  w/c field channel losses f = 10%-
w/c¢ efficiency _ = | 90%

(iii)  Canal Io_éses in distributary = 8% ES

Minor and sub-minor

Conveyance efﬁ'ciency of distributary =  92%
"Minor and sub-minor -

(iv)  Main canal losses | = - 5%
Conveyance efficiency of main canal = 95%

| The overall project efficiency proposed for design
| = 0.80 x 0.90 x 0.92 x 0.95
= 62928
say 63%

3'1,1 OPERA'I_'ION AND MAINTENANCE IN BARNA COMMAND

Tﬁe maintenance is a continuous process for preserving.the irrigation works
in the same condition as contemplated in the original design so as to perform the -
intended function, In this connection. éll the canal network .system up to outlet is
_looked after by dw;smn of Barna project at Bari District Raisen. The Chief Engineer
operation and malntenance headquartered at Bhopal is the head of Barna project.

The maintenance of canal system in Barna command is not satisfactory. The
~whole canal networks system"ip general is unlilned h_aving black cotton expansive
soil., The day to .day and r'ootine\ maintenance of system -is carried out by
department permanent labours, seasonal repairs particularly before monsoon and
after monsoon. is carried out by department’s labours, casual labour and also
through contract basis. ' ,

There is no silt deposition by runni'ng of cana’l as toe storage reservoir itself

traps the silt load of it's catchment area. But during monsoon, in deep cutting
G lo457




reaches heavy deposition of slipped earth is seen in canal bed. Removal of the
slipped earth is necessary for runn'ing of canal for Rabi irrigation. The only
available period for this is 1* September to 15™ October as July, August are the
heavy rainfall months, and canal norrﬁally opens from 16" October for Rabi
irrigation.

Distributary, minors and sub-minors in filling reaches at some place have
not sufficient free board and canal banks are not as per deSIgn The main cause of
this problem is erosion of soil during monsoon and continuous movement of
cattles, human being and vehicles on canal banks, using it as service road. Bank
raising and strengthening is necessary at these points.

Structures of canal networks system also needed periodig maintenahce.
Downstream of fall has been damaged due to high velocity, |mproper banks
protection and improper energy d|SSlpat|on arrangement.

Railing of VRB, DRB, signboards, chainage and kilometer stone and other
structure in some pi'aces are damaged by mischievous local people. -

Canal gates of minor which are steel plate and spindle rod type, have been
damaged badly By farmers and about 70% minors gate are not functioning. The
following are the main points to improve the operation and maintenance system of
the project. |

e Preparation of well planned yearly maintenance plan on the ba‘sis of

annual inspection register and instruction given by the higher ofﬁ:'cers
with available anﬁual repair funds. Accordingly to yearly maintenance
plan timely preparation of estimate and their sanction should be carried
out. Most of the work should be done on éontract basis by timely calling
the tenders and ﬁxinig the agency.

. Revisidn of mai‘nten.ance norms as per actual required maintenance

expenditure in every three years is necessary or it should be based on

current labour and material rates.
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Major earth Wdl;k can be completed in shorter duration and in less cost
by Lljse of machines. The necessary 'major earth work 6f canal can be
~c<5rh'pleted by machine hired from iand development corporation, etc.
Repairs of fninor steel gates, repéir of pffching or extension of protection
arrangement on downstream of fall. Strengthening of bank of important .
reaches and othe‘r‘similar special work should be taken~ undér special !
repairs. | | |
Outlet with permanent structures 6r APM system can be chang}ed in
modernisation programme or under Ayacut funds.

It is seen that RCC Railing of DRB and VRB can. be easily broken by
mischievdus persons. The damaged railing can be repaired by cement’
~ plastered-brick work. ' '

The cooperation of local people and local administration is desirable to
' prevént the 'damage of canal and its structure, minor gates, etc. by.
~ mischievous persons. . _ |

A Regglar visit of higher officers to the field site and their instruction will
encourage the subordinate staff towards broper maintenance.

The command area should be properly connectéd with _Wwireless or
walkie-talkie systém so that th.'e tail end positions of water distribution
and breach if any can be controlled timely. Each sub-division should be
connected with telephone so communication with higher office and
| -public cén be maintained for day to day events.

. One diesel jeep among the two sub-division is necessary for operation
and maintenance of canal networks. As the présent old jeep are not
reliable and expensive too.

Opening the canal for Kharif ‘irrigation in the month of Jun/July should
be carefully Watched. Thg discharge in various canals should be
-increased very ‘sIOWIy to prevent the canal for breaches as there are

number of cracks in black cotton in the summer season.
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« The well planned operation plan for canal opening/closing in different
season with all precautions should be approved by higher ofﬁcérs. A
wide publicity through ratio, T.V. and circulating pamphlet of the
ope_ration plan among Panch and Sarpanch of concern Panchayat and
Warabandi, Osrabandi in command is also necessary, so that cultivators
can plan their farming activities in time and there is ho chaos among
farmers. ‘ _

e Proper monitoringi of operation plan of canal networks and its necessary

revision is must during the season or in next season.

3.12 WATER LOGGING IN BARNA COMMAND

After effect of irrigation on agriculture is noticed everywhere in India. The
problem of water logging, salinity, alkalinity is very common due to poor water
management practices. ._

An area is said to be water !ogged when the water table rises to an extent
where sail pores in the root zone of the crops becomes saturated resulting in
restriction of normal circulation of air decline in the level of oxygen and increase in
the level of carboﬁ dioxide. The water table which is considered harmful depends
upon the type of soil, crops, quality of water and fringe areas. of water table which
affect the upper layer of soil due to capillary action/evaporation. |

The norms of Central Ground Water Boards i'n delineating the water logging

is as below
() Water logged areas : Water_ table within 2 m of land surface
(i) Potential areas for : Water table between 2-3 mts below
water logging ‘ land surface
(ﬁi) Safe areas o Water table below 3 meters of land surface

In Barna command irrigation started in the year of 1975-76 and the problem of
water logging was noticed from 1983 onwards in the area of Khiriya station. There

were about 8 villages where water logging has been found and the depth of water
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table in the differeht years has been given in Annexure No. 2. .l

In some ,of' the vi‘IIages there is also a fal'lihg trend of water table. The falling
trend in Water table in these town is only because of private hanq.pumps; jet pumps,f
| use of dug weils, some villages come in tail ends of distributary of com,mand get

hardly any irrigation due to tube well irrigation the water table has decreasing trend.

3.‘13 IRRIGATION PANCHAYAT , KOLABA SAMITTEE
3.13.1 Irrigation Panchayat
The farmers involvement in day to day work of irrigation water management,
proper water dlstrlbutlon maintenance of w/c and field channels, conflict resolutlon A
|rr|gat|on revenue recovery and for implementation of Warabandi is very essentlal To- |
achieve all these, a provision of irrigation Panchayat has been made in M.P. irrigation
act, 1931 (No. 3 of i931) and in M.P. irrigation rules 1974, ih the irrigated command '
area. - ' - |
Cne irrigation” Panchayat is to he formed for each \ril.lage or for -1000 acre
irrigated area: Each irrigation Panchayat having one Sarpanch and two or three Panch
as decided by Executive Engmeer of that command. They are elected for three years
by prescribed electlon procedure A man who had not dep05|ted the irrigation revenue

for more than three years cannot have a voting right of irrigation Panchayat and he

cannot hold any official post. Irrigation Panchayat had given power to collect the. N

revenue of thelr area and deposit the same in Government treasury or.in imgat|on’

sub-division of their area. An lncentlve of 3% will be given to irrigation Panchayat for
deposition irrigation revenue of Rs. 1000/- and 2% for more than Rs. 1000/-. The

amount will be distributed in proportion of‘ irrigation revenue collected by Panch.

Irrigation Panchayat can impose a fine for Rs: 50/- 'tor canal offense.

their contribution to achieve the purpose was not satisfactory. There are about 70%“_.

farmers who had not paid the |rr|gat|on dues for more than three years.” So they
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éannot vote for irrigation Panchayét and cannot hold any post of Panch and Sarpanch.
Due to all these problems ali the ifrigation Panchéyat in Barna command are inacthe

‘at present. . \

3.13.2 Kolaba Samittee

Canal outlet in local farmer language is known as Kolaba which may be of RCC
hume pipe, APM block or any other type. Tt}e oﬁtlet’ capacity depend on the water
supplied by it to the water course. In general "i:he ouoctlet capacity is 28 to 30

litre/sec. The outlet capacity also depend on the irrigated command covered by it.

| The Kolaba Samittees ‘arekfo'rmed by farrﬁers mutuél 'understandi,ng. Each
outlet has its own Kolaba Samittee which will be handled by one farmer and three or
four thokdar of thok to assist him. Sub-Engineers of water résoufces department have
to-take the initiation for meeting of farmers of each Kolaba to form a Kolaba
Samittee. The President of Kolabé Samittee and their thokdar will be selected by
mutual understanding of farmers. The selected President, thokdar and members will
finally be'approved by the Executive Engineers of that command. The term of Kolaba
Samittee will .be for two years. Future -seledion will be under the gﬁlidance of
irrigation cooperative 'socie‘ty'of ‘particular :area. _

The member of Kolaba Samittee should not ‘be defaulter of irrigation revenue.
One member will be for only one Kolaba whether he is having land in more than one |
Kolaba. Each Kolaba Samittee will look the following work @ |

e Maintenance of water co-urse‘and field channel of their Chak.

Implementation of Warabandi in their Chak.

e Conflict resolution if'a.ny. |

e To co-operate with water resources department and irrigation coopérative
society. | | |

» To help the water. resources departrhent_ for the i‘rrigation revenue

" .recovery. The formation of Kolaba Samittee in Barné 'command is "in

progress.
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3.14 IRRiGATIoN REVENUE RECOVERY IN MADHYA PRADESH AND IN

BARNA COMMAND | |

Irrigation ,reven.ue recovery position of Madhya Pradesh is not satisfactory.
There are arrears of'Rs. 148 crores pending up to 31% March 1999 as shown’in Table
3.14(a). The yearly demand of irrigation revenue recovery is about 51 crores. In the -
year of 1999-2000, the recdvery was 71% because an order was isSued by the
Government to make an recovery as good as 100% otherwise since aétion will ‘be
taken agalnst the sub-dlwswnal officer. Hence SDO has recovered to some extent
from the farmers but for achieving the target they have deposited the remaining duesj
from their own pocket. The recovery from the old demand was only 16%. The overall
recovery during' the year 1999-2000 was 30% of current and old 'demand This.:'
posnt:on is achieved-when Government of M.P. has exempted the penalty interest on‘
oId demand as per the order issued by Ministry of Water Resources, Madhya Pradesh
Vide No. 23/2/93/Medium/31/Bhopal dated 31% Sept. 1994. This exemption was up to
30" June 1995. The irrigation revenue recovery of Barna cemmand_Was also not,
satisfactory. In year 1999-2000 only 19% was recovered from current demend and
onl‘y 5% was reco_vered from old demand. Overall 7% is recovered from the tetal
derand Qf current and old. ' |

The revenue ret:o'very of ‘Barna project in the year 1999-2060 IS shown in

Table 3.14(b).
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3.15 IRRIGATION WATER TAX, IRRIGATION CESS & w/c':' / F.C. TAX IN M.P.
3.15.1 Irrigation Water tax _ |

The present irrigation water ratee in Matha Pradesh h‘ae been enforced from
date 1-10-84 vide M.P. Irrigation Department order no. 29/1/8/83/M.M. 31, Bhopal
dated 5.11.84. The rates have beeh " increased in the year 1992 vide order no.
CR9/92/Medium/31/Bhopal dated 30t Sept., 1992. But due to some political causes,
they were cancelled on 3ot ApriI‘ 1993, Irrigation rates in Madhya Pradesh can be
rewsed under the rule no. 37 of M.P. Irrigation Rule 1974 read with sub~sectlon (2) of
sectlon 37 of M.P. Irrigation Act 1931 (No. 3 of 1931).

The: present rates are on the area basns and crop wise. The rates for some
important crops is mamtamed in Annexure 3.

The current ‘water rates for -industrial use from irrigation tanks and canal
network has been enforced from 1% April 1991

The water rates for mdustrlal purpose is Rs. 0.63 per cumic meter

The short term agreement is carrled out with farmerin each season. The Allan |
is made by executive Engineer of the Irrigation Division in prescribed period for each
- season. On the a,pplication of farmers the agreement is made for different crops and
area with normal demand rate. After lapse of agreement period, 10% extra rate have
been charged up to one month for further‘agreement. Defaulter of. irrigation water
charges have no right to make the agreement. There is a rule fo‘r penal rates of 1.75
times. for irrigation without agreemerit in case of general farmer and 1.25 tjme,s in
case of SC/ST, small and marginal farmers. |

Penalty at the rate of 10% is impesed for not depositing the irrigation charged
within one year from the last date of deposition and 13% penalty is imposed for non-

payment of irrigation charges more than one year of schedule date of deposition.

3.15.2 Irrigation Cess
e The irrigation cess at the rate of Rs. 25.00 per ha. is imposed for irrigated

command area of canal network of tank and dam.
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 In case of land given on lease for tank bed eultivation and in comrnand of
lift irrigation scheme of tubewell the irrigation cess is at the rate of
Rs. 12.50 per ha. |

e In cese of area declared under water logging/saline or alkaline land, there

will be no irri'gatioﬁ cess, till the reclamation does not take place.

3.15.3 Water Course/Field Chann-el Tax

The water course or field channel tax which are constructed by Government
w:!l be charged @ Rs. 10/- per ha as per section 75C of the M.P. Imgatlon Act
1931~

3. 16 DEMOGRAPHIC FEATURES OF BARNA COMMAND

_ Barna project is a major |rr|gat|on pro;ect constructed in the Narmada valley
in Raisen District of Madhya Pradesh. Two Tehsil, i.e., Bareli and Budn_t are
benefitted by the project. Bareli Tehsil is benefitted by left bank canal system while
BtJdni Tehsil is benefited by right bank canal system. The demographic features of

Barna command is given below.

3.16.1 Demographic Features of Barna Command

1.  Gross command area : 72600 ha
2. Culturable command area . 55000 ha
3. Irrigable command area : 60500 ha
T4, Total population : 1,13,000 -
5. Rural populatien , : 96500
6. No. of cultivators S 14,830
7. No. of land holding ' : 28,375
8. Av. size of land holding . 2 ha
9. Av. land per cultivator -~ : . '3.60 ha
10. . Population density S 98 person/sq. km.
11.. No. of villages : 198
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3.17 SOCIO-ECONOMIC AND CULTURAL STATUS OF FARMERS

The socio-economic statué and general Ii\;ing standard of farmei's of Barna
command has improved after coming of Barna project. The single Rabi crbp in
general was taken by cultivators before the projecfand their yield was also less as
compared to present. The économic posntlon of farmers has risen by adoption of

double crops in a year wnth hlgher yleld

3,17.1 Size of Holding

The details of size of holding is given below :

The irrigable command area ] i 60500 ha. .
“Total no. of land'holding o 28,375
Av. size of ho_Iding ) : ‘2 ha
Size of holdi-ng in ha Nos. Pgrcentage
. 0.0:05 1956 117
0510 o 1082 Y
1.0-2.0 2388 142,
2.0-5.0 | - 5637 ' 33.6
5.0-10.0,° . 4091 244
10.0-20.0 ' 345 o . 80,
20.0-30.0 200 | 1.2
Above 30.0 70 | 0.4

3.17.2 Ownership Status
Farms are operated by land owners himself and in some cases are jointly
operated with labour on Batai System. Subletting of the land to other cultivators is

also observed. .

3.17.3 Crop Yield

Yield of crops is in tonnes/ha is given in the Table 3.17.3 below and it will
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reveal that the yields per ha of crops have gone up considerably high as compared

to pre-irrigated period.

Table 3.17.3 : Yield of crops in'tonnés per hectare

Preproject Yield under different years
N Potential
S. Name of yield (T/ha)
yield :
No. crops (74-75) :
(T/ha) 80-81 | 85-86 | 90-91 | 96-97
(T/ha) - |
1 | Soybean 2.00 0.38 0.65 0.80 0.90 1.00
2 Wheat Hyv 3.50 0.46 0.80 1.6 1.85 2.30
3 | Gram 1.50 0.42 0.60 | 0.90 | 1.10 | 1.25

3.17.4 Farm Animal and Farm Power

1.

In general farmer used the old traditional bullocks animal for land

cultivation in the command area.

Nearly 1500 to 2000 four wheel tractors are used by medium and large

farmers and 5 to 10 harvesters are also available in the command area.

Fodder is not an irrigated crop in the command, main source of fodder is

gram, soybean énd wheat.

3.17.5 Literacy

The literacy rate of command. area is about 36% of rural population.

Primary school are available to almost every village of command area. Sufficient

number of middle school and higher secondary schools are also in the command

area. While college level education is available at Raisen, Sehore, Bareli and Budni.

3.17.6 Language

Madhya Pradesh is Hindi speaking state of India. Hindi is official language of

Madhya Pfadesh, while local regional language similar to Hindi are also in the

existence in rural and urban areas. Bundelkhandi touch in their local language is

spoken in the various Tehsil of Raisen District.
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3.17.7 Culture B

Raisen District having culture of Bundelkhand. Some part of Raisen District
having tribal culture also. Women of command area generally takes the
responsibility to manage the house and their domestic animal. Women in rural and
urban areas weér cotton sarees, parda system is also in existence in rural areas.
Women of small, medium and large holding generally not participate in farming
éctivities while women of marginal farmers take part in all farming activities.

Dowry system and caste system is also in existence in the rural areas. Case
of child marriage is also not seen in the command area. Men of rural areas
generally wear cotton traditional cloth-es but nowadays they are also using terricot
clothes. All the male of farmers’ families 'take full interest in their farming activities,
while medium and large farmers mainly depend on labour and machining. Food .
habits of command area are similar to North India. Roti, Dal, Vegetable etc. are
necessary for their meals. People of the command are very religious. They worship
Hindu God and Goddess. There is one big temple of Hanuman and has ot of
“Aastha” from people, so Government has kept Tuesday holiday for it instead of
Sunday in the offices of command area. They also pray to river Narmada and take

holy bath. on different religious occasions.

3.18 INFRASTRUCTURE FACILITIES tN BARNA COMMAND

Efforts were made by CADA or the staff of the-Agriculture department to
extend agriculture developments to the farmers, train.the officers and men for the
job, train the farmers, arrange timely inputs, provide facilities for credit, marketing,
ware housing and processing of produce to make agriculture more remunerative to

the farmers.

3.18.1 Training of Officers and Farmers
Trainihg of officers and farmers is an essential input for better farming and

adoption of ir§1proved technology. If has been reported that as many as 35
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agriculture department officers serving in Barna ;:ommand area and 10000 fgrmers
have so far been trained in various training camps. Besides these camps, WALMI
‘Bhopal is also organising training of officers and férmers. '

- The staff of the Dy. Director (Agriculture),. Senior Agriculture Development ‘
Ofﬁbers, subjt;ct matter specialists, rural agriculture exfension officers have been
giving training to-the farmer and the T & V system is being increasingly adopted in
the command area. It has naturalily raised the productivity of différent crops in the

command area including those of rainfed Kharif crops.

3.18.2 Agriculture Extension, Training of Farmers Field Demonstrations
| Adaptive Trials Etc. | - ’ |

, The .agriculture departrﬁent staff and Asstt. Director Agriculturé of qusen
District have been providing agriculture extension services for the introduction of
the révised cropping pattern, use o% HYV seeds, fertilizers and pesticides and two
way communications system under the T & V system. They claim to have
conducted field trials and held demonstratioh' to convince the farrhers of the
advantages of the adopting full péckages of practices advised by th'ém. Due to
these efforts, the yields pér ha. of various crops in Barna command éspecially of
soybean and wheat have registered considerable improvemené. There wére",
however, indications of lack of sincerity in the implementétionv of the T & V
programme in some of the areas even though it was carried out under the nofmal .
ar_1d pla'.n activities of the agriculture departmént. No funding of such activities is
done out 61’ central assistance for fhe CAD programme. Needless, also to séy that if
the extension wing of CADA works sincérely there is vast potential of pushing up
yields and agriculture production in the area through adoption of newér _ahd
simpler technologies (e.g. sowing the most suitable variety at the most appropriate
time ensuring optimurﬁ plant population in the field, applying fertilizers, weedicides |
and pesticides in appropriate quantities at the right moment, applying irriga‘cidﬁ

timely and only in required measures.

63



The role of extension staff in this regard ought not to be under-estimated.

'The data show that there is a strong case for the development of su;mer crop in
Barna command as the ample quantity of water is available at the beginning of the
month of March and after the lining of main 'ca'nal,'-'the distributaries can be run by

rotation during the summer months to provide irrigation to such crop.

3.1,8.3 Inputs »
Improvemeﬁts “in agriculture yields “has come about not only from the
~irrigation but also from the use of fertilizeré, pesticides, .improved varieties of seeds
propagated by CADA officials who als;o tried to ensure their timely and adequate
availability to the extent possible. This is reflected in the figures given in the table |

. below,

Table 3.18.3 : Consumption of Fertilizers, Pesticides>and Improved Seeds

in Barna Command (Tonne)

Yéar - Fertlhzers 4 | Pesticides .Improve'd Seeds
N P K (Per 1000- ha)
1983 950 1178 25 12.0 ' 24.5
1984 | 1100° | 1205 | 35 . 13.7 259
1985 1068 | 1155 41 - 15.3 38.3
1986 | 1200 | 1300 38 | 17.5 1 35.9
1987 | 1137 | 1230 | 40 16.7 45.3
1988 | 1260 -| 1395 |- 55. 18.5 48.4
1990 | 1178 | 1437 | -50 19.4 ~ 53.2
1992 | 1250 | 1535 | 70 . 18.3 1 60.2
1994 | 1325 | 1625 | 80 12.5 | “58.7
1996 | 1350 | 1665 85 | 25.4 " 60.0
1998 | 1375 | 1690 | 91 | 26.2  60.8
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3.18.4 Credit

Short term credit to farmers in the form of seeds, fertilizers and pesticides,
etc., is made available from 27 distribution centres of the cooperative sector as
many as 15 private agencies are alsé operating in the .command area for sale of
fertilizers and\ pesticides against cash. The input demands are examined by the
Agriculture Department at the District level. The inputs are supplied to the farmers
through cooperative societies or in the open n:larkét by private license holders.

Apart from such inputs lending/sale, vario/ﬁs banks also provide long: and
medium term input for land development, purchase of equipments, etc. Amongst
the banks performing such services in the Barna command area are : |

¢ United Commercial Banks

« State Banks of India

o Central Banks

e Central Cooperative Banks
e Kshetriya Gramin Banks and
¢ Land Development Banks

3.18.5 Farm Equipments

Earlier the farmers in the Barna command area were using the age old
agricultural equipments, viz., wooden plough- and “bakkhar” mostly drawﬁ by
bullocks but now quite of them are using modern equipment like tractors,
harvesters combines, thrashers, winnowers, sprayers and dusters, etc. Their
prosperity is reflected in their way of living, food habits, clothing vand illumination
and féasting on ceremonial dccasions'like birth, marriage, etc. Thé increase in the

number of farm equipment and machinery is shown below :

Farm Equipment and Machinery Year

1980 1990 1999
Tractors ‘ 40 1500 2000
Ploughs - 64 150
Seed drills . 42 1520 2050
Plant Protection Equipments 110 2050 3500
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3.18.6 Agriculture Wages

The wages of agriculture labour have also risen from Rs. 5/- per day to Rs.
40/- per day in almost a decade. In semi urban areas, it is even Rs. 50/- per day
during sowing and harvesting seasons. Local labour not being easily avail'able'now,
labourers are brought for sowing and harvesting from distant Districts like Betul,
Jhabua and have to be paid at least 2 months in advance for ensuring their

availability.

3. 18 7 Feeder and Link Roads in Barna Command

. For enabling the farmers to carry their produce to the nearby mandls round
the yéar a network of roads has been constructed in the command area by P.W.D.
under CADA’s umbrella. The total length of the roads |n the command thus
constructed so far is 25 km. E\ren though 69 km length.of roads is yet‘to be-
completed and still many more link roads would be.required in the command.
There has been considerable’ improvement in the communication networks ThlS

has helped the farmers in the d:sposal of their produce

3.18.8 Availability of Markets

_ The farmers of Barna command area generally take their oroduce to Piparia,
Mandi-deep, Diwahganj, Qbeidulla ganj,'SaIamat pur, Raisen and Bhopal by trucks
and tractor trollies for sale through the traders. There are three Krishi Upaj Mandis
| in the command -area. namely at Bari, Bareli and Shahganj; considerable
improvement is reported to have been effected in the facilities available in the
three -mandis. Besides weeklu_..marlgets are also held at Bari, Bareli, Bakhatara,
Am'aravad~KaIan and Dobi providing marketing avenues to the farmers. Farmers
have, by and large, been able to get fairly good cbmpetitive ‘biddings in these .
mandis even though traders are often known to gang up against_them for, and
often succeed in, getting the prices Iowered However, small farmers with poor
withholding .capacity, are generally forced to sell their produce to the local traders
or the wllage bania at quite low" prlces as a condition precedent to giving them

loans for farmmg and other purposes mcludmg social obligations
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3.18.9 Godowning and Ware-housing Facility
There are two godowns of cooperative marketing federation and two

godowns of ware-housing’ cooperation. Total storage capacity of these godowns is

about 4000 MT which appears to be adequate for the time being. However, small

.and marginal farmers are still not able to take full advantage of marketing'and

ware-housing facilities.

3.18.10 Agro-P;'ocessing/Agro-Industriea

There are no Agro brocessing industries in Barna command area yet except
a Dalia producing plant now being'se.t up by the M.P. State Agro-industries
Cooperation on Bari-Bakhtara Road. Af present, very little or no summer or
perenaial crops are grown iﬁ the area. By adopting groundwater use as a
‘supplement‘resource, they can grow sur'nme} moong or green fodder for Acatftle. If
such practices are adopted agro-based industries, dairy farming, Gur or Khandsari
manufacture etc. can be developed in the command area with corisiderable

" economic advantage.

During field surveys one of the reasons given by the 'cultz_ivators for not
adopting sugarcane cultivation was non-existence of any sugar factory around. The

cartage of sugarcane to Sehore sugarcane factory nearest to Barna command,:

- would be very costly and un-economic.

3.18.11 Farm Incomes '

The farmers of the cbmmand area have beeri getting higher profits frbm
i,rrigated' farming and their economic status has also risen gradually. The results
could perhaps have been much better-but for the poor educatiohal background of
the farmers and.large scale “B'atai” system of cultivation ‘because bf which fhe

tenant farmer has no incentive to invest in land development etc. Prior to CAD

programme, the living standards were reflected in the size of holdings mainly, the

bigger farmers having a higher standard of living and spending conspicuously while
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the marginal and small farmers were forced by poor productivity and poor incbmes
to é pitiable and poor sta'ndard of Iiving.'From 1975-76, the year from which canal
irrigation commenced in the Barna command, almost all categories of farmé_rs
started taking interest in irrigated -farming and a féw in double-cropping wherever -
pdssible and growing some Hyv Qf crops which gradually resulted in increased

intensity of cropping and in almost doubling the income of most of the farmers.
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Chapter 4

DESCRIPTION OF D-1 DISTRIBUTARY
| ~ OF RBC SYSTEM

S : I
4.1 | INTRODUCTION

Barna‘ projéct is a major irrigation project situated in Bari block of Bareli
Tehsil in Raisen District. The common canal takes off from right saddle of the main
dam frém which right and left bank main canals take off.

' . The distributary (D-1) of right bank canal is about 5.34 km long having a
discharge of 3.155 cumecs. It takes off ét RD 2970 from right bank- canal. The bed
slope of the canal is 1:2500, 1:2100 and 1:3000 with friction factor 0.05 as there is
soil available in bed and free board adopted is 0.60 m. -

' _ There are'6 nos. of structures on the D-1 distributary, out of which 3 nos.

are VRBs, 2 Nos. are fall and 1 No. VRB cum head regulator., -

4.2 SALIENT FEATURES OF (D-1) DISTRIBUTARY
1. ‘Location . : OF takes at RD 2970 in RBC
2. Design discharge : 3.155 cumecs (111.40 cusécs)
3. Velocity ~ .+ 0.65 m/sec
4.  :Sideslope : 15:1
S. _Ground level ¢ 334.05m
6.  Bed level o :  333.35m
7. Full supply level B :  33445m
8. Free board : : 0.60m
9.  bed width | . 3.10m
10.  Top width of .
Right bank 1 490m |

} Left bank . : 1.75m

11.  Design irrigated command area  : 8052 ha
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12, L‘ength’of distributary i 5.34km

13. Nos. of minor - : 3
14, Total length of minor . i 16.65 km -
15, Length of canal service road . 2.62 km
16. No. of willages benefitted 33
17. Duty of distributary head : 0.41/Lit/séc/ha
18. Total nos. of structures on :- 6

distributary ‘

(a) Village road bridge ' .3

| (CH21, CH74.5, CH141
(b) Head regulator cum VRB o1 '
| (CHO)
(c) Falls : | 2
' " (CH120, CH151)

4.2.A Design Cropping Pattern and Irrigation Intensity
The designed cropping pattern and irrigation intensity is as per the right

bank canal system is shown in Table 3.8 enclosed.

4.3 DESIGN CROP WATER REQUIREMENT
The crop Water.requirement of the design'cropping pattern was asseésed as

per Director of Agriculture, M.P. Bhopal at the time of formulation of prbject is

given in Table 3.3.3.

4.4 DEVELOPMENT OF IRRIGATION _

The development of Kharif irrigvation in the command of D-1 distributary is
almost nil against the 52% designed irrigation intensity. Cropping pattern in Kharif
hasnch.anged almost totally due to adbption of soybean as main crops during
Kharif. Only protective irrigation is taken by farmers in the event of failure of
monsoon during Kharif.

The development of Rabi irrigation in the command is shown in Table 4.4.
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Table 4.4 : Development of Rabi Irrigation in D-1 Distributary -

s. - Wheat Gram "~ Others Total
| Year Area Area Area Area
No. , % . % |. %o %
. (ha) | (ha) (ha) [+ | (ha)
1995-96 | 3570 42 1100 13 70 3 *4740° 58
2 1‘996-97 .| 4410 52 1360 16 90 . 3 5860 72
3 | 1997-98 | 4260 | 51 | 1520 | 18 . -~ | 5780 | 69

.There is no provision for summer irrigation in project design of Barna
command. The development of summer crops by private source of irrigation is also

almost nil.

4.5 'VILLAGE WISE IRRIGATION IN (D-1) DISTRIBUTARY h

The viilage - wise culturable command area. and irrigation by (D-1)
distributary of RBC system of Barna command can be seen in Table 4.5 tor the
Rabi |rr|gat|on in the year 1995-96, 1996-97 and 1997-98. From the table, it can be .
clear- that the irrigation intensity during Rabi in all the year of tail portion is quite

less as compared to middle and head reaches.

4.6 GENERAL MAINTENANCE STATUS OF (D-1) DISTRIBUTARY

The general maintenance status of (D-1) dtstributary is not satisfactory. A
lot is desired in th_e maintenance of distributary. The present norms of funds
(Rs. 50/-. per ha/year) for maintenance of canal is grossly inadequate, and thus
improperly and lneffectlvely used It needs to be revised at Ieast to Rs. 200/- per
ha/year and it also needs to be ensured that funds prowded for maintenance are
used Judruously. '

For want of adequate maintenan‘ce, the unlmed section of distributary have
eroded and deformed. The erosion of side slopes has resulted in the‘silt'i‘ng of canal
bed. This has reduced the discharging capacity of various minors of the D-1
distributary and there is‘encroachment on free board— if designed discharge is

passed in the channels. .
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All‘ the structures of distributary and minors required minors repairs. The -
down stream of all the falls are damaged badly due to iﬁsufﬁc;ient protective
arrangement for energy dissipétion. Pitching or lining at the dowr}stream of each
fall upto a length of about 15 m will be helpful to protect the bank from excessive
erosion.

Outlet of the distributar\r and minors having no pérmanent structures. RCC .
hume pipes of different diameter as. pér their cémmand are just burried in bank for
the supply of water to water course. Tempering of outlet, lowering the level of
outlet, provrdmg extra outlet are very common in the command of the dlstrlbutary
Almost all the steel gates provided in the minors of the distributary are out of
order. They are generally damaged by the farmers. There are few reaches of the
channels where there is excessi‘ve seepage. Fortunately, now Iinir\g is being done.

The maintenance norms of Barna command has not been revised for the
last more than 15 years. At présent yearly maintenance grant is not able to meet

all the necessary maintenance works of the command.

4.7 CONVEYANCE FACILITIES

The command of the sub-division -of (D-1) distributary of- RBC system of
Barna command spreads over an area of about 8000 ha. Presently proper
conveyance facilities are not avai Iable.. Vehicles with: officers have become old now.
Provision to replace 4 nos. jeeps for this purpose has been made. |

Presently the service roads along the (D-1) from CHO to 175 (5.32 km) have
been provided but the condition of the above service road is very poor and cannot
be made use of during rains and soon after rains. It is not possible to repair the
service road from annual ‘maintenernce funds. It is proposed to upgrade the service
roads by providirlg 0.30 m thi.cék moorum on the roads of bdistri'butary vrhich will
imprc;ve the bearing capacity bf road sub-grade as the soil used in canal banks is
clayey. Thus a proper “conveyance facility is desirable for ensuring equutable

distribution of water and solve other management problem of the command.
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4.8 PROCEDURE FOR OPERATION AND MAliVAGEMENT

For seasonal ir-rigat,ioﬁ progrémme, the District Water Utilisation Committee
headed by the Coilector of concerned District hold the metting at District head
quarter. Concerned MLA and the Executive Engiheer W.R. Department' are the
members of the committee. Looking t;) the water available, the committee decides
the area to be irrigated and Schedules pf running of canals. Cultivators also hold
Nmeeting with Ex. Engr a;nd agriculturé officers to advice the cultivators about the
par;icular crops recommended for the season. In thesé meetings', names of villages
' thaf can be given. water and number of waterings are also discussed and in
consultation -with the ‘cultivators through irrigation Panchayat, the detailed ‘
programme for opehing and closing of different canals is finalised. ‘

After thé announcement of the irrigation programme, short term agreeﬁwent
with each land holder is drawn by the authorised staff of the debartment and water
required is supplied to the cultivators as per program fixed. Buf due to inadequate
canal capacities supply of water as per declared programme fails. There is no
operation plan. Once the canal is open it is closed only when the cultivators refuse
to take water. All the distributaries and minors are operated simultaneously.
Discharge is regulated by keeping in view the demand reported by field staff and
cultivators. Mino:_'s in head reach‘ get adequate. water while in the tail minors the
discharge is either inadequate or no water reaches to the tail minors at all. The
cultivators in head reach take more water than those‘in the tail. There is no
equitable. distribution. At the time of peak derqand, tail reaches of minor or
distributaries are rotated and even discharge rﬁore than the designed is passed
encroaching up on the free boé'rd. Due to absence of night irrigation more

discharge is demanded during the day and correspondingly wasted at night.

4.9  LIFT IRRIGATION IN COMMAND OF D-1 DISTRIBUTARY
. . Ia

The head and the middle reach farmers of the distributary take irrigation to
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their field by lifting the canal water. The practice of irrigating in the out command
has increased due to free electricity up to‘5 HP motor/pumps. The tail end of
command is getting reduced quantity of water year by year. Regarding lift:
irrigation schemes in the command, there is two LIS proposed in the LBC command
_for an area of 1550 ha, out of which no one fs under working. No LIS has been

proposed in the command of RBC system of Barna project.

4.10A USE OF GROUND WATER IN THE COMMAND OF D-1 DISTRIBUTARY .

_ There are few tubewells: for irriéation in the middle and tail reaches. Ground
water is abstracted for irrigation purposes during the dry séason from -dug wells
and tube wells and most of the times by the farmers of tail reaches as they are not
getting required quantity of water. Diesel or electricity driven centrifugal pumping
sets of 3 HP to 5 HP are used for lifting water from the dug wells. 5 HP to 7 HP

submersible pumps are used to' extract water from tubewells.

4.11 IRRIGATION REVENU‘E RECOVERY !

The irrigation revenue recovery position in the command of (D--l)‘
distributa-ry is about 22%. About 42 Iakhs'irrigation recovery is outstanding in the
sub-division. Most of the head and mid‘dle _reachés farmers are influential andA are
not cooperating to the department for paying their legal irrigétion dues. HoWever,_ _
poor and tail enders have been seen to deposit .their.irrigation dués as far as
possible. The politicél leaders of the command are not cooperating for improviﬁé of

the irrigation revenue recovery.

4.12 DISCHARGE MEASUREMENT DEVICES/STRUCTURES

There are no measuring devices anywhere in the Canal system. Discharge in
individual distributaries and minors are calculated by gate opening and differential
head method. It is contemplated to construct si:anding wave flumes in all the

distributaries and riplogal flumes in minors and sub-minors.
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4.13 SOCIO-EC_ONOMIC DEVELOPMENT

‘ The Iiv_ihg standards of the command has improved after the coming up of
the Barna project. They had adopted the two cropéing pattern of Kharif and Rabi in
a year. Their crop’s yields have also increased in comparison to pre-project period.
Most of them are adopting the mechan-isedl cultivation using tractors, harvestors,
thrasher etc. Use of Hvy séeds and fértiliser are also very common in the
command. Although the farmer participation in equitable distribution by farming
irrigétion cooperative society, Kolaba Sammittee is n.eeded in the command area.
Hea;d and middlé \cultivators are not cooperating to department and also to tail
endesrs. The feeling of responsibility regarding payment of irrigafi\on re\’/enue,
implementation of Warabandi, adoption of suitable irrigation methods,‘proper'

training for cultivation is desirable in the command.
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| Chapter 5 .
SCOPE OF THE STUDY AND METHODOLOGY

5.1 SCOPE OF THE STUDY

The present stu.dy covers the existing status of the Barna. project in Madhya
Pradesh, the efﬁ;iency of the project,' an evaluation of the role and impact of the
Command Area Development Autho'rify in achieving the objectives for which it was
set up especially in promoting optimum utilisation of the irrigation potential created
By the project and in promoting command area'v development activities. The
identification of Irrigation Management problemv’s is essential in thé effective
functioning of a project and the manner in which these problems could be over
come if existing therein any. It also attempts to pinpoint the causes of the various
water r_nanagémenf problems which can be avoided discretely while formulating
such projects in futuFe, not only in Madhya Pradesh but elsewhere also in the

country.

5.2 METHODOLOGY

The methodology adopted for the study oﬁ various management problems
has been enumerated in the coming paragraphs. To start With, data regarding the
project, and pre.-prdject conditions was collected from the secondary sources, i.e.,
from the differgnt deparfmeni_:s of the state goVernment and from other published
and ijn-publish-ed sources. Since 'no bench mark sur've?s had been conducted in the
;comfnand areé in the pfe project period, no data pertaining ’to there could be
a\)ailable neither they cduld be collected from the field at this stage.

The socio economic status of farmers of Barna command has‘improved after
the coming up of barna irrigation project. The single Rabi crop in general was
taken by cultivators before the inception of the project with low yield, as comapred

to the present. The economic position of the farmgrs has improved by adoption of =~
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double crops of Kharif and Rabi with higher vyield. In spite of the above
development the project is facing the following water management problems : .

« Under utilisation of reservoir sforage

e Inequitable distribution of water in canél system head to tail

. Wa‘ter logging |

. Poor recovery of |rr|gat|on revenue.

The detalled study regardmg project desngn reservoir. balance position,
irrigation development in different seasons, present cropping pattern, operation
and maintenance status of cor{nmand,' water Idgging, revenue recovery, etc. has
been presented in Chapter 3. The inequitable distribution of canal water froh ﬁeacj
to tail has been discussed in Chapter 4. |

Methodology for the above management problem in brief‘is described in the

following paragraphs.

5.2.1 Under Utilisation of Reservoir Storage |
Under utilisation of reservoir storage is mainly due to non achievement of
designed annual irrigation in the cdmmand. It has been found out by making ‘t_he,
study of the watef balance in‘the reservoir. For this purpose a chart has been
preparéd yearwise for finding out the balance of the water available in the
~ reservoir on 31% March after the Rabi irrigation by considering the balance of_'che
| reservoir in the month of April to June,,wa'te-r receipt during June-to Sept., water
consumption during June to S_ebt., water required for Kharif and Rabi irrigation.
The above study for the period of 1989-90 to 1998-99 can be seen in
Table 3. 9' From the study of the observations of the table, it has been concluded~
that there is sufficient water in the reservoir after the Rabi lrrlgatlon on 31St March
as balance. The live storage capaCIty of reservoir at FRL 348. 55 m is 0 455 TMC '
| and in the year of 1997-98 & 1998-99 the reservoir live water balance on 31%

March was 0.235 and 0.264 TMC respectively. The catchment of Barna
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reservoir receives good rain almost. every year. After the monsoon is over the
reservoir level in the month of October is at full réservoir level after spillover, i.e.,
348.55 m with Iive. capacity 0.455 TMC. The average consumption during 1997-98
and 1998-99 fof Rabi irrigation was 0.290 TMC with average 61% intensity while
the designed consurhption during Rabi irrigation was 0.165 TMC with 57%
inténsity. The average balance during 1997-98 and 1998-99 on 31 March was
0.250 TMC. The reservoir balance water on 31* March which is about 0.250 TMC
for normal year may be utilised for summer crops and this will increase the annual
irrig'étion of the command.
: The full utilisation of reservoir storage in the Barna command couid not be

achieved due to the following rea_sohs :

(i) Low Crop water requirement in Kharif

(i) Change of Kharif cropping pattern.

(i)  Non development of summer irrigation.

5.2.2 Inequitable Distribution of Water

In equitable distribution of water from head to tail is very common in the
Barna project command. For estimating the above facts the (D-1) distributary of
right bank canal ’system of Barna project has been selected for the study. The
(D-1) distributary has been divided into threé groups, viz., head reach, middle
reach anq tail reach as shown in Table 4.5. 1t is observed while seeing the table
that the distribution of irrigation in head, middle and tail reaches are not equitable.
The irrigétion intensiti'es of heaa reach, middle reach and tail reach is worked out
and it is found that it is higher in head reach than to middle and tail reach and
higher in middle reach than to tail reach, which shows that there is no equitable
distribution of water from head to tail. Irrigation in head reach is ;ecorded 70%,

53% in middle reach while in tail reach it is recorded only 37%.
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5.2.3

The causes of inequitable distribution may be:following ones :

(i) Poor role of irrigation Panchayat in solving the conflicts for farmers
and distributions of irrigation beyond the outlets.

(i) Allowing the lift irrigation from the canal.

(iii) ‘Non~implementation of Warabandi and Osrabandi.

(iv)  Inadequate numbers of discharge measurement devices/structures in
canal system. | | |

) Canal outlet_ having no permaﬁent structures, tempering of outlets,

increasing the designed diameter of the pipe.

(vi) Insufficient maintenance grant. _

(vii) Lack of telecommunication system and conveyance facilities.

(viii) Wasteful use of ‘irrigation by head reaches and .avoiding irrigation
during night by cultivators. |

Water Logging : . : i

After effect of irrigation on agriculture is noticed everywhere in India. The

problem of water logging is very common due to poor water management

practices.

An area is said to be water logged when the water table rises to the extént

where soil pores in the root zone of the crops becomes saturated resulting in

restriction of normal circulation of air and decline in the level of oxygen and

increase in the level of carbon dioxide.

In the command where the problem of water logging occurred have been

examined by making auger holes and depth of water from the ground surface level

was been measured and the area which is water logged has been marked with the

help of following norms, followed by Central Groundwater Board :

(i)
(ii)
(iii)

Water logged areas : Water table within 2 m of land surface
Potential areas of water logging : Water table between 2-3 mts.

Safe areas : Water table below 3 mts.
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In Barna command irrigation started in the year of 1975-76 and the
problem of water Iogging,was noticed from 1985 onwards in some parts of the
| command. There were about 8 villages where Water logging has been found. Area
affected by wqter logging in these villégeé sep;arafely and depth of water table in
these. areas hgvé been enclosed as Annexure 4. A ‘study of water tables of 8
vfll_ages for pre-monsoon ‘and post-monsoon in different yeafs have been carried
out from.the data of the Anne‘xurevz. This shows that there is a fising trend of
water table in both the season since 1985. The post“monsoon water table in each
yea'r is naturally higher than pre-monsoon water taplé as the average rainfall in the
’_tommand is.about 1132 mm per year. It can be seen from the table that for the .
"y‘ear of 1995 and 2b00 the depth of water table is almost coming to a co'nstan,t
value. . | |

Frorh 'th.e, study of the table, it is observed tHat the 4 villages which are
having more areas affected by the water logging are situated in_ the head reaches
o_f the command -wherea\s'the other 4 villages near to the -tail ends of the
commands have less area under water logging. If is concluded that due to over

irrigation in the head reaches above situation has arised.

. Causes of water logging : A
« The borrow pits both side of canal in filling reaches are constant source of
recharging the g'round water during the rains and irrigation period.
o Less use of ground water by tube wells/dug wells, particulariy by head reaches
| farmers and in general in whole command.: :
e Non implementation of Warébahdi, avoiding ni'i_;ht irrigation in general, excess
| irrigation by head reaches farmers. ) v
. -Poor drainage system and its maintenance asx- th<_.=. natural draihs are infested
with weeds and silt, etc.

e Non-adoption of various methbds‘of i-rrigation like border, ‘Chak basin and

furrow as per the topography and tybes of crops.
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e The canal network system including water course and field channel are unlined

in Barna command.

5.2.4 Poor Recovery of Irrigation Revenue
In the.-M.P. Irrigation Department, the irrigation revenue is decided and
cofllected by the Irrigation Department itself. The record of irrigation revenue is
képt or prepared by the Chief'Engineer basin wise and finally the same is being
sent to the Engineer-in-Chief of the Department. |
" The status of irrigatibnmeve_nue in Madhya Pradesh in general and Barna
- command in particular has already been discussed in Chapter 3. From the study of
the Table No. 3.14(b) it looks that position of irrigation revenue {'ecox.?ery is not
_satisfactory in Barna command. In 1999-2000 only 19% is recovered by current
demand and only 5% is recovered from old demand. Overall 7% is recovered from
the total demand of current and old arrears. There is about 3.52 crores in the
bélance to be recovered on 31.3.2000 in Barna comrﬁand.
The c"ausés of low irrigation revenue recovery in Madhya Pradesh and
specially in Barna command prqjectlare the follqwing : ‘ , |
« [Irrigation revenue in Madhya Pradesh is collected by the Water Resources
Department. in spite of several attempts and personal coﬁtacté to farrﬁers, it's
position is not improving. Government has given additional power of "I'ehsil.da'r's
to Asstt. Engineers for collecting the revenué, but implement;'stion of ;fhese
powers is almost nil due to non-cooperation of politicians and inﬂue:ntiél-
farmers. o

» -Government has wave-off the penalty on irrigation dues so many times. There
is general thinking of farmers that one day their irrigation dues Wiil also be
waved-off by Government. _ |

e Penalty on irrigation due§ is of fixed nature. There is no incremental or
compound interest based pénalty on old dues. .

e There is no training for how to use and implement the various powers of

additional Tehsildar on field. There is also no training for implementation of
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M.P. Irriga‘Fion Act 1931 and M.P. Irrigation Rules 1974, Sub-Engineer, Amins
and even officer do not know about the various section and sub-section of the
act. _ |

Government has not shown any inclination to dl“scourage the defaulter by other
indirect means. Thére is no sﬁch rule fo disallow the defaulter from taking the
irrigation water. or'distributary/m_inor having more than 50% defaulter will
remain closed for irrigation as in the case of State Electricity Board.

there is no such ban for taking loan ‘from Bank contesting local body election or
restriction for purchase of land for defaulter of irrigation dues. |
Farmers having large holding and inﬁuential farmers not cooperative wfth the
' Department.‘Almost all of them are big defaulters. Small and poof farmers
~ normally come forward to pay the irrigation dues in Vtime. But medium farmer
followed the large farmers attitude. There is- no fear an'd feeliﬁg of
'respo_nsibility'tq pay the irrigation dues among the large farmers.

Depé_rtmer)t has not studied or followed the procedure adopted by the other
state li‘ke'Uttar‘ Pradesh, Haryana and Punjab where dues fixed by Irrigation
Department are collected by the revenue Departmeﬁt, so the Irrigation revenue

recovery is very high and sometimes it touches to 100% also:
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Chapter 6

‘CROP WATER REQUIREME_NT FOR PROPOSED
| CROPPING PATTERN |

6.1 GENERAIT
' The crop water requirement has not been calculated in the project design

.as per modern practice. The cropping pattern of Kha'rif has transformed totally by

adaption of soybean as major crops. The development of Kharif irrigation in Barna

cornr'nand is also almost nil, as there is sufficient rains to meet the Kharif crops

reduirement. Only pfotective irrigation is taken by farmers_ during Kharif in the time

of failure of rains. The re_sarvoir has alsa huge live storage balancé. in:Athe end of

Rabi i'rrigafion. T_hus summer irrigation is the only possibility to utilise the reservoir

storage and increase the irrigation in Barna command. To assess the correct

Crobping' intensity of summer, Kharif and Rabi, the following key. point has been

considered for proposed cropping pattern.

1. .  The canal capacnty of LBC and RBC system is considered as per project
design and there is no need to increase the canal capacity of any system.
Only hecessary maintenance of design section is desirable.

2. Adopting the Kharif crdpping intensity same as per project design
con5|der|ng the soybean as smgle crop of kharlf i.e., taklng 52% soybean

~ in RBC system and 42% in LBC system. | _
3. . The duty of water at outlet head of RBC is'higher than duty of LBC head.
- The present Rabi cropping pattern'adop_ted by farmers is based on wheat

and gram'as main crops. The proposed.intensity for LBC and RBC system
for Rabi is 85% and 70% as shown in Table 6.3(a) and 6.3(b), respectively.

4, ' The project efficiency is considered only 6,5% of 66.6% of project design.

The efficiency/losses at various level is shown in Chapter No. 3.
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Th?e sur%n‘\er moong (Green gram) haé been considered as single summer
crop having 60 days crop period. The summer moong is sown in 2nd
fortnight of March. The cropping intensity of summer moong comes out to
be 44% and 32% respectively.fdr LBC and RBC systems by considerinAg all
the above factors. o |
The crop water réquirement has . been calculated considérin‘g
evapotranspiration Ero by modified \Penmén method. The month wise
cIimatdIogicaI- data for the Barna command (Hoshangbabad) has been
collected from Indian Meteorological Department, Nagpur (Maharéshtra‘) for
a period of 1984 to 1999 as shown in Annexure 5. Monthly and daily Evo for
the above data has been Worked out and is indicated in T ablé 6.1(b),
whereas the abstract of Evo computation is a;t}TabIe 6.'1(a). The same is
being used for the calculation of crop water requirement for the proposed
cfopping pattern in the Barna command. Value of crop factor for different
crops at -differeht’ growing period, first planting fortnight has also been
taken as per the FAO24 and M.P; Irrigation Department design ser'ies'_tlech.
circular no. 25 (issued vide memo no. 205/BODHI/R&C/TC/11/88 dated
20/6/90. o - |

" Water . requirement for land p-reparation, i.e., presowing - (Palewa)
requiréme’nt is taken 75 m:m for Kharif and 60 mm for Rabi and summer
crops in the fortnight prior to sowing. |

Soil moisture may be available’ if éll thq. water from rainfall or previous
in"igatibn is not used by plants and not fuliy lost in deep percolaﬁon. Fo; the‘
| purpose of estimating the crop water requirement and irrigétion
feguiremént it is customary to assumé the soil moisture contribution, 'also
referred as soil moisture adjustment equal to the consumptive use Ero -
during the last one or tWo fortnights before harvest depends upon the fype
of crop. Soil moisture contribution is thus deductible from the CWR, while “

estimating the irrigation water réqUirement.
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10.

6.2

6.2(a). -

Period of canal maintenance is .also available for adopting the proposed
cropping pé'ttern'. The May to June 2" fortnight and October are the total
closure period of canal system necessary maintenance work can be
exe_cuted during these periods. |
he proposéd cfopping pattern has been checked with reservoir simulation
study on preparing thév reservoir working table as shown in Table 6.4(a) to
6.4(f) for the period 1975-76 to 90-91. The dependability of crop success
for Rabi, Kharif and summer in LBC system is 87%, 87% anvd‘ 80%,
respectively, while for RBC system for Rabi, Kharif and summer is 80%"each

which is quite satisfactory for addpting of the proposed cropping pattern.

PROPOSED CROPPING PATTERN AND IRRIGATION INTENSITY OF
BARNA COMMAND

. The propoesed cropping pattern of the  Barna command is given in Table

Table 6.2(a) : Proposed Cropping Pattefn~

Kharif crop intensity % | Rabi crop intensity % Summer crop intensity %
Name of | LBC | RBC Name of | LBC | RBC Name of LBC RBC
crop , crop crop
Soybean | 42 52 Wheat HYV | 70 60 | Green gram 44 32
| Gram 15 | 10
Total 420052 o 85 | 70 |Total 44 32

The propbsed irrigation intensity for the above cropping pattern is given below in

Table 6.2(b).
- Table 6.2(b) : Proposed Irrigation Intensity
Irrigation intensity %
System - J ' ty %
| Rabi Kharif Summer - Annual
LBC - 85 42 44 171
RBC 70 52 32 154
Total Project 75.42 48.39 36.33 160.14
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By adoption of the above cropping pattern, the desi‘gn annual irrigation
intensity of project will increase from 112% to 160.14%. Although Kharif irrigétion
has less: possibility for development but full importance has been given to Kharif
~ irrigation. While calculating the CWR, the intensity of Kharif is also kept same as at
the time of pfoject design. Summer irrigation will definitely improve the- annual
irrigation of Barna project and full utilisation'of storage will be achieved. By
adoption of three crops in a year the éocio-economic status of the farmers of ‘area
will be improved. |

6.3 CROP WATER REQUIREMENT FOR PROPCSED CROPPING PATTERN
The crop water requirement of proposed cropping pattern is calculated on
" the basis of M.P. Irrigation Department TC No. 25. In which Ero has been assessed
by modified Penman method. The'detaiied calculation for CWR of soybean, wheat,
gram and green gram has been shovx;n in Table 6.3(i) to 6. 3(vi'i) The abstract of
CWR for different months has been glven in Table 6.3(a) and 6. 3(b) respectlvely
for LBC and RBC system | '

6.4 RESERVOIR SIMULATION STUDY

To check the proposed cropping pattern, crop water requirehﬁent_, and
evaporation losses has been simulated for the period 1975-76 to 1990-91,.The
* monthly inflow data of the above period were collected on—thSicaI observation
basis and they are more reliable for study. The project design is also based on
these data. The overflow has been considered as excess of inflow during. the
monsoon; crossing the reservoir FRL .348.55 m at capacity 6.539 TMC. The qeaa
storage at 338.1 m with capacity 0.083 TMC has been considered for chéckingi the
empty posntlon of reservoir. The simulation study of the reservoir is shown in
working table for the period of 1975-76 to 1990-91 in Table 6. 4(a) to 6.4(f). .

The posmon of short fall during the above period (15 years, i.e., 1975-76 to
i990-91) for proposed cropping pattern is summarised in state_menf in Table
6.4(g). The dependability of Rabi, Kharif and summer crops for LBC comes odt to |
bé 87%, 87% and 80%, respectively, while for RBC it comes out to be 80% each
of the crops. These results are quite satisfactory for adbption of . proposed cropping
pattern. ' | |
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Table 6.4(a) : RESERVOIR WORKING TABLE FOR PROPOSED CROPPING PATTERN

Year | Month Gross Inﬂdw Total . Utilisation Over % of
capacity from the LBC RBC Evapor Total flow. failure
at the catchment | (TMC) TMC (TMC) ation | (TMC) | (TMC) | over the
beginning (TMC) . (TMC) require
of month | - ment of
(TMC) crops
. LBC RBC
. (9) =
(1) (2) (3) (4) () (6) (7) (8) (6+7 (10)
+8) (11)
75-76 | Oct 0.539 0.049 0.588 - - 0.009 0.009 0.04
Nov 0.539 - 0.539 | 0.0175 0.02-4 0.007 | 0.0485
Dec 0.485 - 0.485 0.0227 | 0.0350 0.002 0.0597
'76-77 | Jan 0.425 - 0.425 0.0285 0.041 0.002 0.0715
Feb 0.353 - 0.353 0.0252 | 0.0374 0.005 0.0676
Mar . 0.285 - 0.285 0.012 0.015 0.008 0.035
Apr 0.250 - 0.250 | 0.0310 0.040 0.012 0.083
May 0.167 - 0.167 - - 0.013 | 0.013
Jun 0.154 . - 0.154 | 0.0047 | 0.0092 0.007 0.020 .
| Jul 0.134 0.029 Q.163 0.0051 | 0.0125 0.002 0.019
Aug | 0.144 0.386 | 0.530 - - 0.004 | 0.004
Sep 0.5°26 0.051 0.577 - - - 0.006 0.006 0.032
Oct 0.;539 - 0.539 - - - 0.009 [ 0.009 _
Nov 0.530 - 0.530 0.0175 0.024 0.007 0.0485
Dec 0.481 - 0.481 0.0227 | 0.0350 0.002 0.0597
77-78 | Jan 0.421. - 0.421 0.0285 0.041 O.QOZ 0.0715
Feb 0.350 - - 0.350 0.0252 | 0.0374 0.00_5' 0.0676
Mar 0.282 - 0.282 0.012 0.015 0.008 0.035
Apr 0.247 - 0.247 0.0310 0.040 0.012 “0.083
May 0.164 - 0.164 - - 0.013 0.013
Jun 0.151 0.007 0.158 0.0047 | 0.0092 0.007 0.020
Jul 0.138 0.236 ©0.374 |.0.0051 | 0.0125 0.002 0.019
Aug 0.355 0.359 0.714 - - 0.004 0.004 0.171
Sep 0.539 ’0.221 0.760 - - 0.006 0.006 0.215
Oct 0.539 - 0.539 - - 0.009 0.009
Nov 0.530 - 0.530 0.0175 0.024 0.007. 0.0485
Dec 0.481 - 0.481 | 0.0227 | 0.035 0.002 | 0.0597
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Table 6.4(b) : RESERVOIR WORKING TABLE FOR PROPOSED CROPPING PATTERN
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Year | Month Gross Inflow Total Utilisation Over % of
capacity from the (TMC). LBC RBC Evapor Total flow failure
at the | catchment TMC (TMC) ation {TMC) (TMC) over the
beginning (TMC) (TMC) require
of month ) ment of
(TMC) : (%) = crops
(1) (2) (3) 4 (5) (6) (7) (8) (6+7 (10) LBC RBC
+8) (11)
1 78-79 | Jan 0.422 - 0.422 0.0285 0.041 0.002 0.715
Feb 0.351 - 0.351 0.0252 | 0.0374 0.005 0.0676
1 Mar 0.283 - 0.283 0.012 0.015 0.008 0.035
Apr 0.248 - 0.248 | 0.0312 | 0.040. 0.012 0.083
May 0.165 - 0.165 - - 0.013 | 0.013
Jun 0.152 0.004 0.156 | 0.0047 | 0.0092 | 0.007 0.020
Jul 0.136 0.317 0.453 | 0.0051 | 0.0125 | 0.002 0.019
Aug 0.434 0.360 0.794 - - 0.004 0.004 0.251
Sep 0.539 0.003 0.542 - - 0.006 0.006
Oct 0.536 - 0.536- - - 0.009 0.009
Nov 0.527 - 0.527 0.0175 0.024 0.007 0.0485
Dec 0.479 - 0.479 | 0.0227 | 0.035 0.002 0.0597
79-80 | Jan 0.419 - 0.419 |'0.0285 | 0.041 0.002 | 0.0715
Feb 0.348 - 0.348 0.0252 | 0.0374 0.005 0.0676
Mar 0.280 - 0.280 0.012 0.015 0.008 0.035
Apr 0.245 - 0.245 0.0310 0.040 0.012 0.083
May 0.162 - 0.162 - - 0.013 | 0.013
Jun 0.149 0.0006 0.150 | 0.0047 | 0.0092 | 0.007 0.020
{ Jul 0.130 0.031 0.161 | 0.0051 | 0.0125 | 0.002 0.019
Aug 0.142, 0.034 | 0.176 . - 0.004 | 0.004
Sep 0.172 - 0.062 0.234 - - 0.006 0.006 -
Oct 0.228 - 0.228 - - 0.009 0.009
Nov 0.219 - 0.219 0.0175 0.024 0.007 0.0485
Dec 0.170 - 0.170° | 0.0227 | 0.035 0.002 0.0597 |
80-81 | Jan 0.104 - 0.104 | 0.0285 0.041 0.002 | 0.0715 : 100 100
Feb 0.102 - .0.102 | 0.0252 | 0.0374 | '0.005 | 0.0676.; 100 100
Mar 0.097 - 0.097 0.012 0.015 0.008 0.035 ';{ 100 100
Apr 0.089 - -0.089 | 0.0310 | 0.040 0.012 0.083 100 100
May 0.083 : 0.083 . - 0.013 | 0.013 ¢
Jun 0.070 0.025 0.095 | 0.0047 | 0.0092 | 0.007 0.020 - 100
Jul 0.0833 0.179 0.263 | 0.0051 | 0.0125 | 0.002 0.019
Aug 0.243 0.181 0.424 - - 0.004 0.004
Sep 0.420 0.117 0.537 - - 0.006 0.006
Oct 0.531 - 0.531 - - 0.009 0.009 -
Nov 0.522 - 0.522 0.0175 0.024 0.007 0.0485
Dec 0.474 - 0.474  0.0227 0.035 0.002 0.0597




)

Table 6.4(c) : RESERVOIR WORKING TABLE FOR PROPOSED CROPPING PATTERN
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Year | Month | Gross Inflow Total - Utilisation Over % of
capacity from the (TMCY’ LBC RBC Evapor Total flow failure
at the catchment (TMC) (TMC) ation | (TMC) (TMC) over the .
beginning (TMC) (TMC) require
of month ment of
(TMCO) 9) = crops
(1) (2) 3) (4) - (5) (6) (7) (8) (647 (10) | LBCRBC
| +8) | (11)
81-82 | Jan_ 70.415 - 0.415 | 0.0285 | 0.041 | 0.002 | 0.0715
Feb 0.344 : 0.344 | 0.0252 | 0.0374 | 0.005 | 0.0676
Mar 0.277 - 0.277 | 0.012 | 0.015 | 0.008 | 0.035
Apr 0.242 - 0.242 | 0.0310 | 0.040 | 0.012 | 0.083
May 0.159 - 0.159 = - 0.013 | 0.013
Jun 0.146 0.026. | 0.172 | 0.0647 | 0.0092 | 0.007 | 0.020
Jul 0.152 0.029 0.181 | 0.0051 | 0.0125 | 0.002 | 0.019 _
Aug 0.162 0.164 0.326 - - 0.004 | 0.004
Sep 0.322 0.015 | 0.337 - - 0.006 | 0.006
Oct 0.331 - 0331 | - - 0.009 | 0.009
Nov 0.322 - 0.322 | 0.0175 | 0.024 | 0.007 | 0.0485
Dec T 0.274 - 0.274 | 0.0227 | 0.035 | 0.002 | 0.0597
82-83 | Jan 0.214 : 0.214 | 0.0285.| 0.041 | 0.002 | 0.0715
‘"Feb . 0.143 " 0.143 | 0.0252 | 0.0374 | 0.005 | 0.0676 - 20
Mar 0.083 - 0.083 | 0.012 | 0.015 | 0.008 | 0.035 100 100
Apr 0.075 - 0.075 | 0.0310 | 0.040 | 0.012 | 0.083 100 100
. [‘May 0.063 - 0.063 T - 0.013 | 0.013 _
Mun 0.050 - 0.050 | 0.0047 | 0.0092 | 0.007 | 0.020 100 100
Jul 0.043 0.026 0.069 | 0.0051 | 0.0125 | 0.002 | 0.019 100 100
Aug 0.067- | 0357 | 0.424 - - 0.004 | 0.004
Sep. 0.420 0.115 | 0535 n - 0.006 | 0.006
Oct 0.529 - 0529 | - | - | 0.009 | 0.009
Nov 0.520 : 0.520 | 0.0175 | 0.024 | 0.007 | 0.0485
Dec 0.472 - 0.472 | 0.0227 | 0.035 | 0.002 | 0.0597
83-84 | Jan 0.412 - 0.412 [-0.0285 | 0.041 | 0.002 | 0.0715 |
"~ " [Feb 0.341 - |.0.341 |.0.0252 | 0,0374 | 0,005 | 0.0676
Mar 0.273 - 0.273 | 0.012 | 0.015 | 0.008 | 0.035
Apr 0.238 - "0.238 | 0.0310 | 0.040 | 0.012 | 0.083
May 0.155 - 0.155 - - 0.013 | 0.013
Jun 0.142 - 0.142 | 0.0047 | 0.0092 | 0.007 | 0.020
Jul 0.122 0.019 0.141 | 0.0051 | 0.0125 | 0.002 | 0.019
Aug 0.122 0.376 0.498 - - 0.004 | 0.004
Sep 0.494 0.228 0.722 - - 0.006 | 0.006 | 0.177
Oct 70.539 0.002 0.541 - - T0.009 | 0.009
"Nov 0.532 - 0.532 ' 0.0175 ' 0.024 ' 0.007 ' 0.0485
Dec - 0.484 00227 0.035 0.002 0.0597




Table 6.4(d) : RESERVOIR WORKING TABLE FOR PROPOSED CROPPING PATTERN
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Year | Month Gross Inflow Total , Utilisation " Over :% of
' capacity from the | (TMC) LBC RBC Evapor Total flow failure
at the catchment T™C (TMC) ation (TMC) - | (TMC) | overthe
beginning (TMC) > -(TMC) , require
of month , : ment of
- (TMC) . %= | - crops
(1) (2) 3) (4) (5). (6) - (7 (8) C(6+7 | (10) LBC RBC
_ : +8) . (11)
84-85 | Jan . 0.424 - 0.424 0.0285 0.041 0.002 0.0715
| Feb 0.353 - 0.353 0.0252 | 0.0374 0.005 | 0.0676
{-Mar 0.286 - 0.286 0.012 0.015 0.008 0.035
-Apr 0.251 - 0.251 | 0.0310 { 0.040 0.012 0.083
May ,0.168 - 0.168 - - 0.013 0.013
Jun 0.155 . - 0.155 | 0.0047 | 0.0092 | 0.007 0.020
- [ul 0.135 0.058 | 0.193 | 0.0051 | 0.0125 | 0.002 | 0.019
| Aug 0.174 0.574 "0.748 - - - 0.004 0.004 0.205
. | Sep 0.539 . 0.022 - 0.561 - - 0.006 0.006 | 0.016
- Oct 0.539 - 0.539 - - 0.009 0.009
Nov 0.530 - 0.530 | 0.0175 0.024 0.007 0.0485
Dec 0.482 - 0.482 |.0.0227 0.035- 0.002 | 0.0597
85-86 | Jan 0.423 - 0.423 0.0285 0.041 0.002. | 0.0715
[Feb | 0.352 = 0.352 | 0.0252 | 0.0374 | 0.005 | 0.0676
Mar - 0.284 - 0.284 0.012 0.015- | 0.008. 0.035
Apr 0.249 - 0.249 0.0310 0.040 0.012 0.083
May 0.166 - 0.166 - - 0.013 | 0.013
Jun 0.153 - 0.153 0.0047 | 0.0092 0.007 0.020 '
Jul 0.133 0.073 0.206 0.0051 | 0.0125.| 0.002 0.019 ’
Aug 0.187, . 0.356 0.543 - - 0.004 0.004
Sep 0.539 0.235 0.774 - - 0.006 0.006 | 0.229
.| Oct 0.539 0.146 0.685 - - 0.009 0.009 | 0.137
Nov 0.539 - 0.539. | 0.0175 0.024 0.007 0.0485
Dec 0.491 - 0.491 | 0.0227 0.035 0.002 0.0597 |
86-87 | Jan 0.431 - 0.431 0.0285 0.041 0.002 0.0715
Feb 0.360 - | 0.360 [-0.0252 | 0.0374 0.005 0.0676
Mar 0.293 - ' 0.293 0.012 0.015 0.008 0.035
Apr: 0.258 - .0.258 | 0.0310 | 0.04 0.012 0.083
- | May 0.175 . - 0.175 - - 0.013 | 0.013
| Jun 0.162 - 0.162 | 0.0047 | 0.0092 | 0.007 0.020
Jul 0.142 0.702 0.844 | 0.0051 | 0.0125 | 0.002 0.01°9 0.286
Aug - 0.539 0.176 0.715 - - 0.004 0.004 0.172
Sep 0.539 0.053 0.592 - - 0.006 0.006 0.047
Oct 0.539 - 0.539 - - 0.009 0.009
Nov 0.530 - 0.530 = 0.0175 0.024 0.007 0.0485
Dec 0.481 - 0.481 0.0227 0.035 0.002 0.0597




Table 6.4(e) : RESERVOIR WORKING TABLE FOR PROPOSED CROPPING PATTERN

Year | Month Gross Inflow Total - Utilisation Over % of
capacity from the (TMC) LBC RBC Evapor Total flow failure
at the catchment T™C (TMC) ation (TMC) (TMC) | over the
beginning (TMC) (TMC) require
of month ment of
(TMC) . A 9) = crops
(1) (2) 3 G (5) (6) (7 (8) (6+7 (10) LBC RBC
+8) (11)
87-88 | Jan 0.421 - .0.421 0.0285 0.041 0.002 0.0715
Feb 0.349 - 0.349 0.0252 0.0374 0.005 0.0676
Mar 0.281 - 0.281 0.012 0.015 0.008 0,035
Apr 0.246 - 0.246 | 0.0310 | 0.040 { 0.012 0.083
May 0.163 - 0.163 - - 0.013 0.013
Jun’ 0.150 - - 0.150 | 0.0047 | 0.0092 | 0.007 0.020
Jul 0.130 0.003 0.133 | 0.0051 | 0.0125 | 0.002 0.019
Aug 0.114 0.188 0.302 - - 0.004 0.004
Sep 0.298 0.198 0.497. - - 0.006 0.006
Oct 0.491 - 0.491 - - 0.009 0.009
Nov 0.482 - - 0.482 | 0.0175 0.024 0.007 | 0.0485
Dec 0.433 - 0.433 |'0.0277 0.035 § 0.002 0.0597
88-89 | Jan 0.373 - 0.373 | 0.0285 |.0.041 0.002 0.0715
Feb 0.301 - 0.301 | 0.0252 | 0.0374 | 0.005 0.0676
Mar 0.234 - 0.234 0.012 0.015 0.008 0.035
Apr 0.199 - 0.199 0.0310 0.040 0.012 0.083
May 0.116 - 0.116 - - 0.013 0.013
Jun 0.103 0.0035 0.106 | 0.0047 | 0.0092 ; 0,007 0.020
Jul 0.086, 0.032 0.118 0.0051 0.0125 0.002 0.019
Aug 0,099 0.155 0.254 | - - 0.004 | 0.004
; Sep 0.250 0.012 0.262 - - 0.006 0.006
. Oct 0.256 0.002 0.258 - - 0.009 0.009
‘Nov 0.249 - 0.249- | 0.0175 0.024 0.007 | 0.0485
Dec 0.201 - 0.201 | 0.0227 0.035 0.002 0.0597
89-90 | Jan 0.142 - 0.142 | 0.0285 0.041 0.002 0.0715 - 30
Feb 0.0832 - 0.0832 | 0.0252 | 0.0374 | 0.005, | 0.0676 100 100
Mar 0.078 - 0.078 0.012 0.015 0.008 0.035 100 100
Apr 0.070 - 0.070 0.0310 0.040 0.012 0.083 100 100
May 0.058 - 0.058 - - 0.013 0.013
Jun 0.045 0.005 0.05 __0.0047 0.0092 0.007 0.020 100 100
Jul 0.043 0.031 0.074 | 0.0051 | 0.0125 | 0.002 0.019 100 100
Aug 0.072 0.239 0.311 - - 0.004 0.004
Sep 0.307 0.227 0.534 - - 0.006 | 0.006
Oct 0.528 i 0.528 : - 0.009 | 0.009
Nov 0.519 - 0.519 ° 0.0175 0.024 0.007  0.0485
Dec 0.471 - 0.0227 0.035 0.002 0.0597

0.471
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Table 6.4(f) : RESERVOIR WORKING TABLE FOR PROPOSED CROPPING PATTERN

Year | Month | Gross Tnflow | Total Utilisation_ Over % of
capacity from the | (TMC) LBC RBC Evapor Total flow failure
at the . [ catchment T™MC (TMC) ation (TMC) (TMC) | over the
beginning (TMC) . . (TMC) T require
of month : ’ . ment of
- | (TMC) g 9) = crops
(1) 2 | @ (4) )y | (6 7 (8) (6+7 .| (10) LBC RBC.
. _ +8) (11)
90-91 | Jan 1 0.411 - 0.411 | 0.0285 0.041 0.002 | 0.0715
' Feb 0.340 T | 0.340 | 0.0252 | 0.0374 | 0.005 | 0.0676
Mar 0.272 - 0.272 0.012 0.015 0.008 0.035
Apr 0.237 - 0.237 | 0.0310 | 0.040 0.012 0.083
May 0.154 - 0.154 - - 0.013 0.013
Jun 0.141 - 0:141 | 0.0047 | 0.0092 | 0.007 0.020
Jul - 0.121 0.081 0.202 | 0.0051 ( 0.0125 | 0.002 0.019
Aug 0.183 - 0.202 0.385 - , - 0.004 | 0.004 .
Sep 0381 | 0311 0692 | - - 0.006 0.006 . | . 0.147
Oct © 0.539 - 0.050 - 0.589 Co- - 0.009 0.009 | ' 0.041
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Table 6.4 {g) : Statement of Shortfall of Irrigation for Proposed Cropping pattern

SUMMARY OF WORKING TABLE

S. j %o of Short fall Remarks
No. Year Month LBC RBC LBC RBC
1 80-81 Jan. 100% 100% Rabi 100% Rabi 100%
Feb ‘106% 100% Rabi 100% Rabi 100%
Mar 100% 100% Summer 100% | Summer 100%
Apr 100% 100% Summer 100% | Summer 100%
) 1 Jun - 100% - Kharif 100%
2 82-83 Feb - 20% - Rabi 20%
Mar 100% 100% Summer 100% | Summer 100%
"Apr 100% 100% Summer 100% | Summer 100%
Jun 100% 100% Kharif 100% Kharif 100%
Jul 100% 100% Kharif 100% Kharif 100%
3 89-90 |Jan - 30% - Rabi 30%
’ Feb ' 100% 100% Rabi 100% Rabi 100%
Mar 100% 100% Summer 100% | Summer 100%
Apr -100% 100% Summer 100% | Summer 100%
Jun 100% 100% Kharif 100% Kharif 100%
,JLII 100% 100% Kharif 100% Kharif 100%
The failure in respect of (i) Rabi 2/15 = 13% Success 87%
LBC o (ii) Kharif ~ 2/15 = 13% Success  87%
' (iii) Summer 3/15 = 20% Success 80%
The failure in respect of (i)' Rabi 3/15 = 20% Success 80%
RBC (i) kharif. 3/15 = 20% Success 80%
(i) Summer 3/15 = 20% Success

80%
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_ Chapter 7
SUMMARY AND CONCLUSION

2.1 SUMMARY

| The Bai'na project located in the Raisen District of Madhya Pradesh is the
first maJor River Valley Pro;ect of the state and taken up in the second five year
plan, It is. desngned for annual irrigation of 60500 ha. by multiple cropping with
intensity of irrigation varying from 104% to 125% on right and left bank canal
system respectively. The irrigation frorn the Berna reservoir started in the year
1975-76. |

The deyelopment of Kharif irrigation‘in the Barna command is ;i-most nil.
The maximum of 2% of Kharif irrigation has been recorded in the year of 1990-91
against.the 52% of project performance designed. The summer irrigation was not
at all usugg'ested by the agricolture department at the time of formulation of
project. Development of Rabi irrigation is satisi‘actory The Rabi irrigation intensity
during the year 1998-99 was 64% against design of 57%. '

The socio economic status ‘and general living standard of farmers of Barna
command has improved after the coming up of the Barna project. The single crop
| in general was taken by cultivators before the inception of the project. The
“economic position of the farmers has |mproved by adoption of double crops of

Kharif and Rabi -with higher yield In spite of the above development under
.:UtlllSEitlon of qreated irrigation potential and water logging problems have been
noticed from the beginning of irrigation development. The ptoject was completed
about 20 yeairs ago. It is necessary to identify the other problems. For
identiﬁoation of irfigation manag'ement problems a complete study of the project
from the very be'ginning is reqdired'for all the related field of irrigation under

different subheads like 'irrigation development, water use pattern, different project
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design parameters, canal study, study of reservoir balance and its use,'pésition of
water logging, minor wise/outlet wise irrigation distribution in head, middle and tail
‘of canal 'system, operation and majntenance status, role of non goverr;mehlt'
organisation, 'irrigétion revenue recovery, socio economic status and infrast_ructural
facilities.

On study of all the above field major irrigation ‘management problems
identified are as below :

(i). Under u,tilisatibn of reservoir storage:

(ii) Inéquitable distribution of water iﬁ canal system head to tail.

(iii)  Water logging

(iv)  Poor irrigation revenue reéovery.

’ The éummary of the above problems and their remedial measures are giveh :

below.

7.1.1 Under Utilisation of Reservoir St.orage

Under utilisation of reservoir storage is due to non achi‘evement,o"f annual
irrigation and particularly non development of Kharif irrigafion. The .cropp'ing"
pattern of Kharif has beenheplaced by adpptioh:bf soybean as maj‘pr Kharif icro,ps,.
It fequires less water and farmer of the area prefer rainfed. cultivation of Kharif
crops as th-ere is about 1132 mm average annual rainfall and about 1000 mm r-ai'n
dur}ng Kharif period. The protective irrigation is given to Kharif crops in the time of
" failure of rains. the development of"ba!ddy as Kharif crops is not suitable dué to
.various cultivation problem in Black cottqn'clay soils of the command.

Sugarcane development will further increase the water logging and inequity
problems of command. As fhe farmers of head reach may adopt it'due to easily~
availability of irfigation and tail -eﬁders Will get._vhardly any water for théirj seasonal
_Crops. | |

Keeping the present protective irrigation development for soybean as same,

123



the possibility for summer devé_:loprrient should be found out. The huge live storage
balance in the reservoir after Rébi irrigation can be utilised for summer irrigation of
the command. On calculating the reduiremen_t of need of crops the figure for
summer moong -éomes out to be about 37%. . ) ’

The complete crop-watér requirement of Kharif, Rabi- and summer for LBC
and RBC system is calculated, keeping the canal capacity same as per project
design b'y present design practice. The reservoir simulation study is also carried out.
for the year 1975-76 to 1990-91 for finding the depeﬁdability and failures of crops
.in different years. The dependability of irrigation for Léc and RBC comes to 85%
Aénd 80% respectively whiéh is quite satisfactory and higher than project design.

The proposed cropping intensity in different season is suggested below :

Kharif crop intensity % | Rabi crop intensity % __Summer crop intensity %
Name of | LBC | RBC | Nameof |LBC | RBC | Nameof | LBC | RBC
‘crop - o crop crop

Soybean | 42 | 52 | Wheat HYV 70 | 60 |Greengram | 44 | 32.

‘ ' Gram 15 | 10

Total 42 52 | Total - 85 | 70 | Total 44 32

The proposed irrigation intensity for the above cropping pattern is given below :

Irrigation intensity %
Season
LBC RBC
Kharif R o 42 . . ot 52
Rabi : 1 .- 85 : 70
“Summer : ' 44 32
Total " 171% _ 154%

The Kharif intensity is kept same as per the project design. The Rabi
intensity is képt slightly higher side than project design, keeping the canal capacity
"a:s same as pe‘rA the project design. The possible summer intensity for Green Gram

comes to 44% and 32% for LBC and RBC system reépectively. There is a good
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possibility of development of summer irrigation in the command. The annual
irrigation will increase on adoption of summer irrigation and the live balance of the
reservoir will be fruitfully utilised for socio-economic development of farmers of the

command.

~

- 7.1.2 Inequifable Irrigation Dfstribution in Canal System Head to Tail

In equitable distribution of irrigation watei' head to tail is very common in
Barna command." For identifying the problem’ the irrigation intensity at head,
middle and tail reaches of (D-1) distributary of REC system is 'selected.‘The villages
are divided in head, middle and tail reaches as per their location in the ;:ommand.
The irrigation intensity of head reach is about 70% while in middle and tail reach it
comes out to 53% and 37% respectively. The di§tributi5n in outlets of minors from
head to tail is also not equitable. ' |

The equitable distribution of irrigation water is one of the objective of an
ideal irrigation prbject. The causes of inequitable distribution has been summarised
below . |

Non implémentation of Warabandi/Osrabandi, allowing thg lift irrigation
from the canal. Absence of permanent stryctﬁ_res of outlets, tem‘bering of outlét
.gates, poor maintenance, insufficient maintenance grant,'avoidil-'\gv night irrigation
by head l;each cultivators and wasteful use 6f irrigation. by them; poor role of no'n
Govt. organisation for irrigation management beyond the outlets, less use of
ground Water and lack of communication system are the main causes for the
.problem. _

The remedial measures for the problem has been suggested below.

Permanent canal outlets system, rer'novall of extra outlets, disallowing the
lift irrigation in the problematic distributary ahd minors, repairs of minor. gates,
restoring the canal systems by necessary maintenance, revision of maintenance

norms, implementation of Warabandi, perfect cpmmunication system. Charging the
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head reaches farmets penal ifrigation rate for irrigation more than design intensity
and fixing the joiht responsibility for equitable distribution of tail and head reaches
officers are the remedial -meaéurias for equitable distribution of irrigation in Barna

command.

7.1.3 Water Logging in Barna Command ‘

An area of 555 ha is reported to be water logged in Barna command. This is
about 1.0% of design CCA of the project. The water logging in the area is almost
cOn’stalmt éncil It is not increasing at prg_s_enlt. But proper care is required for future
é:ontrpl and chiécking the present situation. The cause of water logging in the Barna
command is given as below.

Excess irrigation by head_ reaches farmers of canal system particularly in
initial years of iffi—gation, poor maintenance of drainage systerﬁ, inequitable
distribution of irrigation, little use of ground water in the command aréa are the
causes’ 6f w'ate‘r.,loggin'g in the corhmaﬁd. '

The remedial measu’res‘suggested for water logging are gi;/en as below.

Promoting the conjunctive use of ground water and surface water in all the
vﬂlages of the cqmm_and, equita‘ble distribution of water, proper maintenance of
drainage system by silt clearance, joining the canal borrow pits to near by drains,
adoption of summer crops by lifting the groundwater are the remedial measures

for water logging.

7.1.4 Poor Irrigétioh Revenue Recovery

THé recovery position of revenue is very poor in Barna command. So far out
6f 3.77 crore on'ly 24.77 lakh has been collected which is only 6.5%. The causes of °
'poor recovery is summarised below : _ )
(i) Waving off thé irrigation pgnalty of defaulters by the Govt.
(i) Insufﬁc,ient training and support to ofﬁcers for implementation of various

powers given under M.P. Irrigation Act 1931.
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(iii)

(iv)

(V)
(vi)

No follow up of the procedure adopted by other state having higher
recovery rate. '
Not discouraging the defaulters by indirect measures like disallowing them

for contesting local body election, purchase and sale of land and disallowing

loans to defaulters.

Non-cooperation of political leaders.

Poor role of NGQO's for collection of revenue recovery.

The remedial measures for improving the revenue recovery are given below.

()

(i)

(iii)

(iv)

7.2

Complete reviewal of recover;} procedure is necéssa_ry. The procedure of
other states having higher rate of recovery like U.P. may be followed where
the irrigation revenue is collected by revenue department ihsteéd of
irrigatién depar’cment

Indirect measures like disallowing defaulters from contesting the locai body

election, from taking loans and from purchase and sale of any immovable

" property will also be helpful in improving the revenue recovery position in

" the command.

Proper training to officers and staff regar&ing various rules, regulations and
act for taking the strong action against the defaulters is also necessary.
Co-operation of political leaders and inﬂuential farmers and non Govt.

organisation is also desirable.

CONCLUSION

In most of thé project -of India, the design benefits of the plzoject differ w_ith

the actual physical achievements. Even a well designed irrigation project is ought

to have some problems in due course of time. The complete evaluation of project

- is necessary to know the different problems correctly.

In Barna project of Madhya Pradesh, the problem of under utilisation of

irrigation and reservoir storage, water logging, in equitable distribution of irrigation
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and poor irrigation revenue reco;}ery has been identified by detailed study of all the
‘related field. | -

V The cause of different problems are found out by the above study. The
remedial mé'asures suggested for all the above problems will be helpful to manage
fhe project in propef way. A periodic' reviewal of project, their problems and
implementation of rémedial measures is necessary for all the important irfigation |

project of the country. -
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Annexure 3 : Irrigati‘on Water Rates for Some Important Crops in'M.P.

S. Crop Rate per Ha in Rs. |
No. ‘ .
1 Paddy (Kharif) 247
2 Paddy (Rabi) 494
3 Wheat 247
4 Banana, pan, garden crops, rubber, sugarcarie 741
5 | Ground nut, jawar, moong, soybean, arhar, udad 124
6 | Cotton (Hybrid) 494
7 | Vegetables 741
8 | Berseem grass (Fodder crop) 371
9 | Only Palewa 99
Annexure 4 : Areawise Waterlogged Villages in Barna Command
| . Area affected by water
S. No.g ’ Name of Village logging (ha)
1 Surwara 105.42
2 Kanwar 103.87
3 Amrawad 102.66
4 Chanpur 12.16
5 Bhondiya 58.19
6 Bhaisaya 57.88
7 Satramau 10.91
8 Dhansari 104.09
Total Area 555.18 -
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