PEO St udy No. 89

STUDY OF TUBEVELL | RRI GATI ON AND GROUNDWATER
DEVELOPMENT PROGRAMMVE - 1974

1. The St udy

The necessity of assured water supply posed in
the 1960s by the advent of new agricultural technol ogy
involving the wuse of hi gh-yielding seed varieties,
accelerated use of <chemcal fertilizers and nultiple
cropping pattern provided the early inpetus for the
ground water devel opnment progranme. This, conbined with
the wi despread droughts in 1965-66 and 1966-67, led to
the introduction of the Centrally-Sponsored Scheme for
gr oundwat er devel opnent in 1966-67 in 9 States.
Geo-hydrol ogical wunits were set up in 8 States to
suppl emrent the Centrall y- Sponsored Schene. The progranmme
was further facilitated by the rapid electrification of
rural areas and the i ncreased availability of
institutional finance. The Fourth Plan envi saged that
the programme of minor irrigation would be dovetailed
with the rural electrification schemes for energising
clusters of wells or tubewells. The estinmated Fourth
Plan outlay of Rs.1353 crores on groundwater schenes
(Rs.253 crores fromthe public sector plus Rs.650 crores
fromfinancial institutions plus 450 crores from the
cultivators thenselves) was expected to lead to a net
increase in the irrigation potential of 4 nillion

hect ares. The Programme Eval uation Organisation, at the
i nstance of the Planning Conmission, initiated in 1970-71
an eval uation study of the Tubewell Irrigation and G ound

Wat er Devel opnent Programe and brought out its Report in
1974.

2. hj ectives
i) To assess the growm h and use of tubewells in
the rural areas for irrigation in the
context of groundwater devel opment and its
potenti al ;

ii) To examine the problens of organisation
adm nistration and co-ordination of the
pr ogr anme;

iii) To assess the extent and nature of benefits
derived and t he i mpact of t ubewel |
irrigation on the agricultural situation in
the rel evant areas; and



iv) To study the extent and coverage of the
rural el ectrification programme  with
ref erence to energising punpset s and
tubewel s and the availability of equi pment
and technical personnel at various |evels
for inplenmenting the progranme.

3. Sanple Size/Criteria for Selection of Sample

The study was conducted in 8 States, nanely
Punj ab, Haryana, Uttar Pradesh, Bi har, West Bengal
Andhra Pradesh, Tami| Nadu and Karnataka. 15 districts -
3 fromUtar Pradesh, one each from Karnataka and West
Bengal and two each fromthe remaining 5 States - were
sel ected on the basis of the concentration of private and
state owned tubewells in relation to the size of the
districts. Wthin each selected district, 2 blocks were
selected with probability proportional to the nunber of
wells. From each selected block, three villages were
selected by probability proportional to the nunber of
tubewel I's. From each selected village, 15 households - 7
whose land was irrigated fromprivate tubewells, but not
fromState tubewells (with or without other sources), 3
whose land was irrigated from State tubewells, but not
fromprivate tubewells (with or w thout other sources), 2
whose holdings were irrigated fromcanals only and 3
having irrigated |and, but not covered under any of the
above categories - were chosen for detailed interviews.
Irrigation sources, nanely, private tubewells, State
tubewelI's, electric punpsets and diesel punpsets were
also selected upto five in nunber in each selected
vill age. For each village, two private tubewells, one
electric punpset and one diesel punpset were picked.
That State tubewell which possessed the highest conmand
area was selected fromeach selected village. Thus the
Study Report enbodied the information garnered from the
sel ected households and the irrigation sources scattered
over 8 States, 15 districts, 30 devel opnment bl ocks and 90
vi | | ages.

4, Ref erence Peri od

The agricultural year, 1969-70 was the reference
period of the study. The study was intended to eval uate
the progress nmde by the programme during 1967-68 to
1969- 70.



5. Mai n Fi ndi ngs

1. Ground water devel opnent potential and
efforts in India varied significantly anong the states.
Whereas the investigations for construction of tubewells
were taken up in the undivided Punjab as early as in
1910, in Utar Pradesh, the construction of tubewells was
started in 1931. In Bi har, the programme received an
i mpetus only during 1966-67 and 1967-68. The average
expendi ture on groundwater devel opnent was considerably
stepped up in all the selected states during 1966-67 to
1969-70 as conpared to the Third Plan period rangi ng from
48% in West Bengal to as high as 503% i n Bi har

2. The Ceological Survey of India and the
Expl oratory Tubewel| Organisation, which had functioned
separately, nerged together and, thereby constituted the
single central agency involved in systematic exploitation

of ground water sources. At the State level, the
exi sting ground water organi sati ons were strengthened and
re- or gani sed into an i ntegrated set-up with
geo- hydrol ogi cal, engineering and admi ni strative Ww ngs.

In many states, perfunctory consultation was provided
mainly on an informal basis and quite often Schenes were
taken up for execution on an adhoc basis without | ooking
into details of feasibility.

3. Departnental, institutional and private
agencies were assisting private ground water irrigation
pr ogr amre. The engineering section of the Agriculture

Departnent was nainly entrusted with the execution of the
programre. |In Andhra Pradesh and Tami| Nadu, the PWD was
also involved in exploratory boring and drilling. The
institutional agencies included executing agencies like
Mnor Irrigation  Corporation, State  Agro-Industries
Corporations, etc. as well as financial agencies, Ilike
Co-operative Central Banks, Land Devel opnent Banks,
Agriculture Refinance Corporation (ARC), Agriculture
Fi nance Corporations, Comercial Banks etc. Private
agenci es provided custom service for boring and drilling.
Their service was generally satisfactory and the rates
quite conpetitive

4. Rural electrification provided trenmendous
boost for agricultural production by maxinising the use
of ground water resources. The charges for energy

supplied to agriculture were conditioned by consunption
guarantee in all the States except Punjab and Bi har. The
concessional tariff rates in force in the selected States
contributed to the recurring financial losses to the
State Electricity Boards.



5. During 1967-68 to 1969-70, the proportion of
irrigated area under ground water sources increased in
nost of the selected villages. The sanple data for
1969-70 revealed that tubewells accounted for 60.1% of
the net irrigated area, followed by surface sources
(29.7%, wells with punpsets (5.7% and open wells
(4.5%. The average conmand area under tubewells was
4.41 hectares whereas it was 2.65 hectares for wells with
punpsets. The major part of the irrigated area was under
tubewells in Bihar, Haryana, Punjab, Utar Pradesh and
West Bengal and wunder surface irrigation sources in
Andhra Pradesh and Tam| Nadu. G oundwater sources were
coming up in areas which had previously been served by
surface sources only.

6. Information collected from988 cultivators of
different States revealed that over two-third of them
owned groundwat er sources of one type or the other. This
proportion was relatively higher anong the owner
cultivators as conpared to the tenant cultivators.
Again, this proportion increased with the size of
operational holdings. Tubewells were owned by 46.3% of
the selected cultivators. This proportion was above 60%
i n Andhra Pradesh, Punjab and Tami| nadu, whereas, it was
only 1.7% in Karnataka. About a tenth of the selected
cultivators owned wells with punpsets and about 13% of
t hem owned well's without punpsets.

7. O the selected cultivators reporting ground
wat er sources, 28.6% could avail of surface sources as
well. The nain reasons for going in for own groundwater
sources were the need for supplenentary irrigation
relatively undependabl e irrigation from canals,
i nadequate water to cover the conplete command area of
surface sources, the changed cropping pattern requiring
nore irrigation and the adoption of mnultiple cropping.

8. About two-fifth of the selected cultivators
experienced problenms due to undulating terrain, sandy
soil, village tracks and | ack of co-operation fromfellow

cultivators in the construction and nai ntenance of field
channels. About three-fourth of the katcha channels were
satisfactorily maintained whereas this proportion was
very |l ow for pucca ones.

9. A total anmount of Rs.36.2 |akhs was incurred
on all ground water sources by the selected cultivators
for the construction, installation and major replacenents
of punpsets. Two-third of this anmount was incurred by
medi um si ze cultivators. They preferred to spend
relatively nore on tubewells and wells wth punpsets.
The average cost of construction of tubewells registered



a decline fromRs.5433 in 1965-66 to Rs.4412 in 1969-70.

Conponent-wise, a Ilittle nore than one-fourth of the
expenditure on tubewells was on boring/drilling and
slightly nor e than half was on machi nery like

punpset/notor, etc.

10. O the above said Rs.36.2 | akhs, about a
fourth was financed by various agencies. About 55% of
this financial assistance was nade by the Co-operatives,
39% by the departnents and the renai ni ng 6% by conmerci al
banks and public corporations. The small cultivators
received a larger proportion of financial assistance from
departnental agencies whereas the bigger cultivators
recei ved greater assistance fromthe co-operative sector.
During 1965-66 to 1969-70, the share of departnental
agenci es decreased while that of the co-operatives
registered an increase. The rate of interest was the
| owest for departnental agencies (6.1 per cent), foll owed
by the co-operatives (8.3 per cent) and conmerci al banks
and corporations (9.5 per cent). Loans were reported to
be del ayed in about two-fifth of the cases.

11. Fol | owi ng the devel opnent of ground water,
there was an increase in the cropped area under paddy and
wheat during 1967-68 to 1969-70. For other cereals and
pul ses, the cropped area recorded a decline or renained
constant except for nmaize. There was a decline in the
cropped area under the comercial crops like oil seeds and

cotton. Crops not grown earlier were being raised in
sone of the selected villages after ground water
expl oi tation. 765 of the selected cultivators, nostly

from Bi har, Punjab, Haryana and Uttar Pradesh, reported
i ntroduction of new crop rotations. Also, the intensity
of cropping narked an increase during the period. The
intensity was higher anong snaller cultivators than anong
t he bi gger ones.

12. Techni cal gui dance and consul tancy
facilities were reported to be available in 49 of the 90
selected villages. Assistance was given by departnental
and private agencies for the siting of tubewells, actual
boring and drilling operations, mnor repairs and
mai nt enance of equi pments. The departnmental agencies,
due to the hefty operating costs of heavy equipnents,
charged high rates for boring/drilling. Failures of
boring/drilling, due mainly to hard strata and i nadequate
water, were reported from39 of the 90 selected vill ages.

13. Under-utilization of ground water sources,
mainly due to the lack of sufficient |and under command,
was reported from 61 of the 90 sel ected vill ages. Thi s

was especially high in Tam | Nadu, Karnataka, Punjab and



Har yana. Sal e of surplus water was reported by 719 out

of 988 cultivators. The rates charged by cultivators
were higher than those charged by the State minly
because the latter contained an el enent of subsidy.

14. The cultivators continued to be not fully
aware of the inputs and agronom c practices in respect of
specific crops. Ext ensi on education regarding prudent

wat er nanagenent was insufficient. There seenmed to be a
tendency to over-irrigate crops where adequate irrigation
facilities were available. Probl ens of drainage and
wat er - | oggi ng were al so report ed.

15. In 1969-70, the tubewells owned by the
selected cultivators worked, on an average, for 83 days
as conpared to 102 days for wells with punpsets. The
nunber of working days for tubewells was 49 and 34
respectively for rabi and kharif while 67 and 35 days
were correspondingly reported for wells with punpsets.
The duration of operation increased with increase in the
size of the operational holdings whereas the intensity of
irrigation i.e. the working hours per hectare of
irrigation, maintained an inverse relation with the size
of operational holdings. The irrigation intensity worked
out to 115.1 hours per hectare of irrigated area for
tubewel s and 136.6 hours for wells with punpsets. The
nmot ors used for water lifting were also used for
non-irrigation purposes such as threshing, chaff-cutting
and cane crushing.

16. The return and cost analysis of different
sour ces of irrigation showed, on the whol e, t hat
electrically operated tubewells performed better than
other sources, while next in the order of performance
cane wells with punpsets, diesel-run tubewells and wells.
The diesel-run sources did not perform well anywhere
except in Punjab and Utar Pradesh.

6. Maj or Suggesti ons
1. There are nmany areas and agencies which
urgently need to be co-ordi nat ed. The channel of

comuni cation between the State and the Central agencies
should be inproved and the regional set-ups of the
central agencies should be strengthened. These regional
set-ups nust be backed by functional conmittees and

boards at the State level. Again, the programmes of the
survey agencies and those of the devel opmental agencies
must be co-ordi nat ed. Co-ordination is also necessary

between the co-operatives, the devel opnent banks and the
conmer ci al banks.



2. The Survey agencies should, inter-alia,
assunme the responsibility for providing consultancy
services to the devel opnent agencies and financing
institutions. The tine-lags in finalising the reports of
the survey agencies nust be reduced, possibly, by
institutionalising continuous interaction between the
Central Survey agencies and user organisations.

3. There is a need to exercise sone control and
supervision over the standard of works executed by
private agenci es.

4. Steps should be taken to rationalise the
rates charged by the governnent-sponsored devel oprent
agencies by elimnating the undue el enent of subsidy in
them Private agencies may be encouraged to acquire rigs
and to attend to custom service.

5. The concessional tariff rates charged by the
State Electricity Boards nay be reviewed in the context
of the overall costs for all types of | oads.

6. There is a great need for well-directed
research and extension efforts in the area of water
managenent .

7. Conmunity or co-operative ownership of the
sources of irrigation may be experinented to overcomne the
probl em of their under-utilization

8. A policy decision should be taken with regard
to the exploitation of ground water resources which would
not only prescribe limts onits utilization, but also
define the manner in which these resources should be
shared on an equitable basis between farmers in the area



