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PREFACE

\ The P. W. D. Hand~Book was last revised in 1949as 9th edition
, 'which has beenin vogue sofar. As most of the material in this Hand-
\ Book has becomeoutmoded and considerabletechnological develop-
\ mentshavetaken place sincethen, it was decidedto bring the matter

up-to-date and publish in the form of a new Hand-Book. The work
which was originally being dealt with by a separateunit headedby

t. a .Special Officer was subsequently entrusted to the Maharashtra
, Engineering Research Institute, Nashik, for co-ordination and

.l publication. The accompanying list shows chapters of the revised
r edition assigned for writing to different officers in the Irrigation,

. t Public Works and Housing, Urban Development and Public Health

, Departments. " " .

~. The ChapterNo. 25 is split up into following parts:-

~ (1j Irrigation". t (2) Irrigation Management.

~ \ In the presentbooklet the procedure of Rules and Regulations of
. Irrigation Managementasin voguein the three Regionsviz., Western

l\'i:aharashtra,Vidarbha and Marathwada is explained in detail and
t. " systematically. For the economic and maximum utilisation of irriga-,
tt', tion water in the com,mandareawith a definite AIIDC the procedure,:r'"
~ .Iaid down, explained in the booklet is very useful for day to day j

~ . irrigation management and canal field officers. ' t '

\

Previously the recovery of water chargesincluding Irrigation cess
, and,Local cesswas entrusted to ,theRevenueAuthorities. Now from
July 1976 the recovery of Water Rates (inclusive of Irrigation cess)

.) and Local Fund cessis entrusted to Irrigation Department. Thus,

..' lue to one line authority the recovery of water chargeswill be more
ffective. The procedure therefore laid down by Irrigation Depart-
iertt....for effecting the recovery is also explained in this booklet.

'.'0,

Of- The"ltrigation systemon volumetric basisin Western Maharashtra

i
and on villa~e or chulk Agreementsas in Vidarbha Region is more

, beneficial to gr.0up of irrigators instead of the individuals, is also

t.da~~,;~,!n this booklet.

1.r
~.
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SecondClassIrrigation Works, are also explained in tills booklet.
Specialreferenceis invited to " Phad System" of Irrigation which is
consideredto be ideal-as a " Co-operative Irrigation Management"
of the oldest pattern of irrigation .

. All -the latest Government orders regarding the management,
specifically on -Lift Irrigation Schemes,Water Rates, etc., are en-
lightened in this booklet.

Efforts are made to incorporate metric units and equivalents
brought in force by Government. However, since application of
metric units is yet in transition in the field, full conversion to metric
hasnot beenpossible./
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IRRIGATION

GLOSSARY OF IRRIGATION TERMS APPLICABLE TO THE
IRRIGATION SYSTEM IN MAHARASlITllA

.--.~-

1. A Canal is the main channel of irrigation schemefrom which as a rule, no

direct irrigation takes place.

2. A Branch Canal is a channeltaking off from the main canal, which has the
samefunction as the main canal, viz., carrying water to distributaries.

3. Distributary.-{a) A Major Distributary is a channeljaking off from the main
canal or a branch canal and its main function is to supply water to minor distribu-

taries and outlets.
(b) A Minor Distributary is a channel taking off from a major distributary and

supplying water to outlets. .

4. An Outlet is a regulating device through which water is supplied to water
courses.They are numbered serially from head to tail of the distributary or minor
and wheretwo outletsfaceeachother.the oneon the right bank hasthe lower number.

5. A Minor is a branch of a distributary and hasthe samefunction asa distribu-
tary. A minor is giventhe nameof the village mainly servedby it.

6. A Water Courseis a channeltaking off from a Governmentchannel and irri-

gatesfields.

7. A Ghat-fed Canal is a canal fed from a storagewhich derivesits supply from
unfailing monsoon rain in the Ghats. .

8. A Tank fed canal is a canal fed from a storagewhich obtains an unreliable
supply from a non-ghat catchment.

9. A perennial Canal is a canal that receivesa supply of water throughout the

year.

10. A Non-PerennialCanal is a canal that normally does not receivea supply
of water throughout the year.

11. A Balance or Balancing Tank is a subsidiary reservoir for storing excess
river-water which is utilised during periods of short supply.

12. A Tail Tank is a reservoir supplied with water from a canal wheneverin
excessof canal requirements,having its own command and usually situated near

the tail of canal.

13. A Pick-up Weir is a masonryweir constructedacrossa river at the head of
works of a canal to raise the level of water sufficiently high for it to flow into the

canal.
14. A Bandhara or Dharan or Nalla Pick-up Weir is a weir acrossa nalla to divert

water into a channel for irrigation.'
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15. Rotation is definedasan interval at which water is suppliedto the sanctioned
crops.

16. A moduleis a devicefor ensuringa constantdischargeof water passingfrom
onechannelinto another, irrespectiveof the water level in each,within certain speci-
fied limits.

17. A Semi-moduleis a device,the dischargethrough which varies accordingto
the headof water in the parent channel,but is unaffectedby the downstreamfluctua-
tion.

Note.-The term' rateable' may be applied either to modulesor semi-modules
and means' that can be rated or set', A semi-moduleis said to be pro-
portional when it draws off a supply directly proportional to the dis-
chargeflowing in the parent channel.

18. A meter is a devicefor measuringquantities of water passedor rate offlow,

19. Baseis the period on which a ' Duty" is calculated.There were three bases
in common use in the Deccan.

Old BasePeriods

(a) Rabi 15th October to 14th
February.

1 cusecfor 123days.
10.627Mcft.
246acre-feet.

1 cusecfor 120days.
10.308Mcft.
240acre-feet.

1 cusecfor 122days.
10.541Mcft.
244acre-feet.

(b) Hot weather 15th February to 14th
June.

(c) Monsoon 15th Juneto 14th
October.

New BasePeriods

(a) Rabi 15th October to 28th 0.0283 cumecfor 137days.
February. 334981.44M3

(11.8368 Mcft.)
1stMarch to 30th June 0.0283 cumec.for 122days.'

298304.64M3
(10.38528Mcft.)

1stJuly to 14th October 0.0283 cumec.Tor 106days.
259182.72M3
(9.1584 Mcn.)

20. Daily Discharge(in cumecs/in cusecs)is the total flow (in cubic metre/cubic
feet) in a day divided by number of secondsin 24 hours (86,400).

(b) Hot weather

(c) Monsoon

21. Dischargeat any section, normal to flow is the quantity of water passing
that sectionin unit time.·

22. Supply is water which entersa canal head lesswater escapedinto nallas or
tail tanks.

--_

Admin
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"._-_,.- 23. Mean Supply is the sum of the' daily discharge' utilised (i.e., lessescapage)
divided by the number of days of ' base' period.

24. MeanDischargeis the sumof the daily dischargesof any 'base'perioddivided
by the number of days. " '

Note.-If the whole dischargeis utilised mean supply and mean dischargeare
the same.

25. OpenDischargeis the number of' day cusecs' passedinto a channeldivided
by the number of daysthe channelwasopenor in other words the' meandischarge'
for days in flow.

26. Day Cusecis a unit of quantity of waterequalto 86,400cubic feetand equiva-
lent to 1 cusecflowing for 24 hours.

·,26(a). Day Cumec is a unit of quantity of water equal to 86,400cubicmeterand
is equivalant to 1 cumec flowing for 24 hours.

26(b). A cusecis the unit of dischargeand meansa dischargeof one cubic ft.
per secon..'

26(c). ' A cumecis the unit discharge-and meansa dischargeof one cubic m:eter
per second. '

27. Acrefoot is quantity of water equivalentto one,foot depth on one acre.

28. Capacity is the full supply ~ischargeof a channel.

29. CapacityFactor is the ratio of meansupply to capacity.

30. RabiCapacityfactor is the ratio of meansupply of rabi seasonto ' capacity~
(50 per centto 60 per cent for Deccan Canals.)

3t. Full Supply Co-efficient. The number of HafAcres irrigable per cumecs/
.cusecof capacity of a channelat its head.

Note.-The controlling factor in the designof a channelis the rabi • full supply
co-efficient '. This varies in: the Deccan according to types of crops to
be grown being as low as 50 for cane,and as high as 120 for rabi crops
only. The record year on the Nira gave 92 and 80 is a fair figure for
ordinary proportions of crops on perennial canals.

32. Timefactor of: channel is (he ratio of the number of days the channel is
in flow to the • base'. The most convenient' ·base' for this calculation is the normal
ten day rotation period. If in a ten day period the channelflows for 4 days and
nights and 6 daysonly and not at night, the time factors is 7/10 th,

33. Grossarea is the ~J area included within. the farthest limits upto which
the canal water is proposed to be supplied.

I

34. ~ CommandArea is the area arrived at after deducting from the ' gross
area' such areaswithin irrigation limits as are not commandedby the Project.

35. _1~tual cq!!].!!landis the area on whic~ '\Vater.will :flow from complete canal
systemas constructed or likely to be constructed.
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36. Culturable Commanded Area is the portion of 'gross commanded area'
which-is culturable.-

37. Actual Irrigable Command is the portion of the' actual command' which
is suitablefor irrigatIOn.

38. .Area Irrigated is the area to which water is actually supplied.

39. Area assessedis the area on which assessmentis charged.

40. Intensity is the percentageof the' areairrigated • bearsto the' actual irrigable
command.'

41. Block meansthe wholeareaof certain specifiedland to which the block system
IS applied. '

42. Block conditions means the special conditions prescribing, regulating or
restricting the irrigated cultivation which may be carried on within a Block.

43. j Block Period meansa period for which a supply.of water is sanctionedunder
the block system.

44. Block rate meansa fixed uniform, annual rate levied for the supply of water
to a block.

45. Block System meansa systemunder which a supply of water is provided for
carrying on irrigated cultivation under certain conditions throughout a block for
a period of years.

46. Plot meansone of two or more portions into which block land is divided
for the purpose of irrigation, each of such portion being provided with a separate
inlet for irrigation water. ~

47. Unit meansone of two or more plots, each of a standard area, into which
a pieceof land is divided, suchsub-division being maintained for a number of years
and unitization meansdividing into units.

48. Catchment is the areawhich drains into a drainage.

49. Drainage meansthe natural lines of depressionin the area through which
storm water escapesto the river.

50. Drainage channel is a natural drainage when improved by clearanceor by
excavation.

r·

51. Exchange of blocks meansa changeof portion of part or whole of sanctioned
block area to a new area with the approval of the competentauthority.

52. Transfer of block meanschangein the block holders in the middle of a block
period due to (i) Owner after obtaining block sanctions in his name, leasing his
land to a tenant, (ii) land reverting from tenant to owner, (iii) Changein ownership
of land causedby sale, mortgage or death of blockholder etc.

53. Overlap Occurs when new perennial crop is planted in, a block before the
old crop has been removed so as to exceedthe basic area of perennial crop, in a
block, "
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54. Khodawa is.the first ratoon of the plant cane.

55. Nidwa is the secondratoon of the plant cane.

56. Rodawais the third ratoon of the plant cane.

57. Chidawais the fourth ratoon of the plant cane,

58. Ceiling of Block meansa limit of maximum area of a block allowable in the
nameof an individual asper rules.

59. §h_f!:!.enQldermeansa blockholder who is a certified memberof the Co-opera-
tive SugarFactory.

60. Black-listedIrrigator is an irrigator who has committed two or more offences
of un~horised irrigation of perennial crops within a stipulated period and who is
debarred from being a blockholder for a certain period.

61. Demarcationis a fixing the boundary of block.

62. 'x' .Limits is the maximum area of cane permissible in eachcatchmentor
sub-catchmentof a channel.

63. 'R-limits ' is a maximumareaof caneallowablein thedamagedareareclaimed
by construction of lhe land drainageof any other method. .

64. AdsaliSugarcane.- It is avariety of sugarcanewhich maturesduring a period
of 16 to 18 months. Plantation for this variety of cane is done between 15th July
to 15th September.This is a very common variety practised by cultivators on
DeccanCanals.

65.. Suru or Sali Sugarcane.- It is a variety of sugarcanewhich matures during
a period of 12to 14 months. Plantation of this variety is done betweenthe period
of 15th November to 15th January on DeccanCanals.

i~,
f

..
66. OverlappedCane. From the definitions of Adsali and Suru Sugarcaneit will

be observedthat cultivators of a sugarcane crop cannot get yield of his crop within
12months. In order to provide yearly incometo the cultivator, additional plantations
are granted to the irrigator towards their basic sanctions. Old sugarcanethat is
standing in the field over and abovethe basic sanction is.called '.' Overlap". '

67. Tankchart,- Itis a graph showinghow the reservoir has been filled. during
the inonsoon and how its water has beenconsumedduring the fair seasons.These
are maintained for very large storagesunder a ManagementDivision.

68. Duty is defined as acreagefhectarageof land that is irrigated per cusecJ
cumec of wa'tEr:"'---.!L~

!,
, ..

i

69. AI/DC: _ ~I_ = areairrigated
DC day cusecs

This is ganeraIly4 for Rabi seasonand 3 to 3.5 for hot weather seasonfor mixed
irrigation, at the.distributory head.

70. Pre-seasonal.- It is acrop,plantation of which is donein advanceof starting
of the season.

TB 4650-2
1
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71. Irrigation Pass.It is a permissionin a standard form, issuedto an irrigator
for supPlyingwater to his sanctionedcrops.

72. DemandStatementis a form in which assessmentis preferred for the water
consumedby the irrigator to his sanctionedcrops. .

73. Pali-Patrak is a statement showing the turn of rotation of every irrigator.,
to his sanctionedcrops on a particular distributory.

74. Sheja-pali. It is a method of supplying water to the sanctionedcrops from
the irrigation systemaccordingto a fixed order in eachrotation. This is in operation
on the DeccanCanalsfor over fifty yearsand hasnot only stood the test of time but
has also acquiredacceptanceof the irrigators. .

2.0. What is Irrigation ?

The processof supplyingwater to the crops by artificial meansis called irrigation.
This is also understood by a different terminology called " Irrigated Agriculture or
Irriculture". Irrigation is as important to the crops as blood supply to the human
body. The water supply to the crops is a primary needfor the healthy growth of the
crop as the blood in the human body. The needfor the regulatedtimely suppliesof
water and manure in requisitedosesgoesa long way in realising increasedproducti-
vity of the crop. The productivity of a crop dependsupon the type of soil, adequate
supply of water and employment of labour and proper application of insecticides
and pesticides.The Irrigation Engineerhas, therefore,a most important role to play
in the day-to-daymanagementof Irrigation works.

2.1. Developmentof Irrigation.-Prac.tice of irrigation has beenin existencesince
times immemorial. Large and small surface tanks have been used for irrigation
sinceancient times. Lifting of water or divertiqg the samefrom small streamsand
rivers wasalsopursuedin the olden age.In the WesternMaharashtra, the first large-
scaleirrigation work wasconstructed in the year 1870, on the Krishna river near
Karad known as Khodshi Weir and Krishna Canal system.The first storagework
was completedon the Mutha river in the year 1875 known as Khadakwasla Storage
Reservoir, Thereafter, the storageworks at Bhatghar, Chankapur, Darna, Bhandar-
dara were constructedin the British regime. In the Vidarbha area small tanks were
taken up near Ramtek, Ghorajhari, Asola-Mendha and Naleshwar. In the Marath-
wada area no such tanks worth mentioning were constructed.However, since 1954
good impetus for the construction of irrigation works wasgiven and quite a number
of schemesgot completed.

2.2. Irrigation Acts.-The State of Maharashtra consistsof the following three
regions:-

(i) WesternMaharashtra.
(ii) Vidarbha Region.

(iii) Marathwada Region.

The regions of Vidarbha and Marathwada have merged into the then Bombay
State in the year 1956. There was not much irrigation practised in. the region of
Marathwada before the merger of the State. Even then, Hyderabad IrrigationAct
was prevalent in that region till the Maharashtra Irrigation Act, 1976was passed'

Admin
Callout
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and madeuniformly applicableto all the Statefrom 1stJanuary 1977.In the caseof
Vidarbha Region, quite an appreciableirrigation was being practised on the old
tanks like Ramtek, Ghorazari etc. Generally crop pattern followed was of Paddy
~nd there used to be long term sanctionsfor Paddy besidessanctions on demand
by the irrigators. In this regionC. P. Irrigation Act wasprevalenttill the Maharashtra
Irrigation Act, 1976 was passedand made uniformly applicable to all the State
from 1st January 1977.In the caseof Western Maharashtra, Irrigation hasbeen in
existencefor over 100years.Old BombayIrrigation Act of 1879and the rulesframed
thereunder namely' Bombay Canal Rules of 1934' continued to operate till the
new Act was passed.Provisions in the Bombay Irrigation Act and Hyderabad Irri-
gation Act are broadly comparableand only. diffe!; in the matters of details. Rules
framed under the Bombay Irrigation Act are very detailed and generally deal with
procedure of sanction of water applications,water rates, irrigation cess,assessment,
remission and refunds, various forms of different types of sanctions, powers of
various officers under the Irrigation Department, .notification of rivers, nallas,
tributaries, sub-tributaries,etc.

As the Vidarbha Region and Marathwada Region have been merged into the
present Maharashtra State, in order to have a uniformity in the Irrigation Rules,
all over the State,it was necessaryto havea uniform Irrigation Acrfor all the three
regionsof the State.Different provisionsin the three different Acts havebeenconsi-
dered in detail and new unified Irrigation Act styled, "Maharashtra Irrigation Act
1976" hasbeenenactedand is operativefrom 1st January 1977. . .

2.3. Typesof Irrigation Works.-Main types of irrigation works are as unden=-
(1) Large storagereservoirandpick-upweirs.
(2) Medium and Minor Irrigation and Small PazarTanks.
(3) Diversion Bandharas.
(4) Lift Irrigation and Tube Wells.
(5) Wells.

2.4. Introduction of new crops and new varieties of existing crops.-Irrigation
makespossible the introduction of varieties of crops which cannot be ordinarily
grown onrains, Sugarcaneand :mostof the fruit trees cannot be grown without
irrigation. Similarly, the high yielding varietiesof the crops can be introduced where
irrigation supply is assuredas thesevarieties of crops,cannot depend or wait for
the unforeseenvagariesof the monsoon. _

2.5. ~fmL-From th~ foregoing ~enerald_iscussionit ~ould ~ s~en
that the croppmg pattern on the different Major, Medium and Minor Irrigation
schemeshas to be very well thought out, as it has a direct bearing upon the agro-
climatic environments and the timely and adequate supplies of irrigation water.
The Director of Agriculture on this consideration and the trend of cultivation of
rain-fed crops and crops grown' on wells in the locality certifies the appropriate
cropping pattern for the different irrigation schemesbeforethe schemesare approved
and taken up for construction. '.

The cropping patterns arevery much helpful to the ManagementEngineerswhile
assessingquantum of water required to be stored for the fulfilment of the irrigation
commitments.The cropping pattern however,as originally prescribedby Agriculture
Department, is to be taken asa guideline for the developmentof a cropping pattern

TB 4650-2a • . .

~----------~----------~~------------~--------~--------------~------~
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on the Project,becausethe cultivators may find someother varietiesasmostprofitable
and economical.During the processof irrigation development,the cropping pattern
has, therefore, to be adjusted to the day-to-day new varieties of crops which may
prove more suitable and profitable as a result of continuing processof research
activities. The cropping pattern may also fluctuate according to trend of market
conditions and may warrant suddenchangesin the cropping pattern and supply of
irrigation water. In nut-shell, there should be enough flexibility for the cultivator
to adopt new varietiesof crops which will give yields and adequateprofits. .

2.6. Water requirements.-The Engineer-in-chargeof a managementwork has
to be quite conversant with the water requirement of the different crops in the
different seasons.The interval betweeneachrotation and the total numberofwaterings
required by crops,right from its sowingto its maturity hasto be regulateddepending
upon the availability of water.

. /' There ar,eseveralfactors which influence the requirements of the water by the
V crops. The~ are summarisedto serveas guide-lines. ,

2.6. (A) Factorspertaining to Climatology:
(1) Rainfall, its insistanceand its distribution during the growth period ;
(2) Atmospheretemperature,
(3) Wind movement; and
(4) Soil evaporationand relative humidity.

2.6. (B) Factorspertaining to Soil and Topography:
(11 Type of soils, its texture and retaintivity ; ,
(2) Soil fertility ;
(3) Slopeof the ground ; and
(4) Sub-soilwater table.

2.6. (C) Factorspertaining to Cultivation:
(1) Systemof irrigation adopted;
(2) Drainage conditions ;
(3) Extent of mechanisationin operation ;
(4) Supplyof manure;
(5) Land preparations ; and
(6) Extent of irrigation beds.

2.6. (D) Factorspertaining to WaterSupply:
(1) Adequatesupply of water during the growth period; and
(2) Method of supply of water.

It would be seenfrom the abovethat the ManagementEngineerhasa very impor-
tant role to play in the day-to-day supply of irrigation. On the basisof the factors
enumeratedabove, the Irrigation Engineer has therefore, primarily to control the
supply of irrigation water to eachindividual accordingto the rotation of the supply.
of irrigation water fixed in the different seasonsfor different crops and the quantum
of wateravailablefor irrigation. Therearetwo methodsby which the irriagation water
is suppliedto the cultivator :-

(1) Water supply on areabasis.
(2) Water supply on volumetric basis.

Admin
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--•. .-I-._.._.. 2.7. Supplyon AreaBasis.-In this system, the ~ultivator is given water supply to
his field in a fixed rotation, in such a way that the sanctioned area of his crop is
completely irrigated from one end to the other. There is no-restriction on the quantum
of water he receives for the same. The water-supply 011 the area basis being practised
011 a very large scale, all individual cultivators on all the canal systems are getting
water supply on " Area Basis ". The water rate is also charged on area basis for the
season and the type of crop irrigated.

At .present a new method of estimating the water requirement of crop is many
times used. The details of this method are given in Appendix-I. The method is used,
on some Projects of C.A.D.A. Wing. The method is not largely used as large staff
is necessary for collecting the data required. I '

The details of different methods of irrigation used in the. field are also given in
Appendix-I. However, it needs -to be noted that the water requirement for crops
calculated for these different methods, varies substantially.

2.8. Supplyon 'VolumetricBasis.-In the case of volumetric system of irrigation
the cultivator receives water supply on "Measurement basis", The water supply is
measured by means of measurement devices either at the distributory head or at the
property head. The responsibility of, distributing this quantum of water further
evenly to the area under irrigation lies with the cultivator: Thus inthis case, the
water supply is very much economically used and the chances of over-irrigating fields
and thereby getting lands damaged due to water logging and soil eftlorescence etc.,
are almost eliminated. This water supply is charged on the basis of Mcft/Mcuin. of
water supplied to crops, irrespective of the season <?rthe irrespective of crop irrigated.

The areas of the joint stock Sugar Factories now taken over by the Maharashtra
State Farming Corpotation for irrigation, large sanctions of individual irrigations
and co-operative societies are given water supply on volumetric basis. This water
supply is measured on S.W.F. or meters or automatic recorders either at the Distribu-
tary Head or at the Property Head. Water is supplied at 315cm. per hectar of
sugarcane sanctioned to the above consuniers at Distributary head of 284.50cm. at
the property head as the case may be. '

Theseasonwise break-up or this water supply is as under :~

.Il".

-,
-----"""",--

Distributary
Head

Property
Head '

(I) Kh~;if} .-7to 14.1-0-(tJ~ .•. '".04.) ..
(2)' Rabi 15.10to 28.2 (Irod.:" :ltPC;>.

Say

66.00cm. 58.8 cm.
(26") (23")

114.00cm. 104.00cm.
(45,") (41") ,

~50.00cm. 122.00cm.
(53") (48")

315.00cm. 284.05cm.
(124") (112")

--~-----------------
315.00cm. 284.05cm.
(124") (112"~

(3) Hot Weather

(. 2~ feb ~ ao:r~,
Total
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The Maharashtra StateFarming Corporation which has taken over the farms of
the joint stock sugarfactories is allowed water supply on volumetric basis. The
Corporation as a specialcaseis allowed additional water supply during monsoonto
the extent of 10 acre inches (1028.00 cm.) of the sugarcanecrop. This additional
water supply is allowedduring the overflow period. Water supply should be allowed
as quickly as possibleso that the advantageof the short period of overflow could
be fully availed of.

2.9.. VolumetricSupplyto other Crops.-The water supply on the volumetric
.basisfor crops other than sugarcane crop is alsopermitted on volumetric basis.The
quantum of water supply for eachindividual crop is to becalculatedaccordingto the
Hectare .cm. (acre-inches)allowed for such crops from sowing to maturity. The
following table givesthe hectarecm. (acre-inches) allowed for suchcrops :--"

Hectare CID. (Acre-inches)HectareCID. (Acre-inches)
at Distributory at property

Head Head
Category of Crop

1. Monsoon Rice .... 84.00 cm. (33")

2. Monson rice, extendingin Rabi

3. Monsoon seasonals

4. Rabi seasonals

28.00 cm. (11")

28.00 cm. (11")

33.00 to 46.00 cm.
(13" to 18")

73.50 cm. (29")

167.50cm. (66")

5. Hot Weather seasonals

6. Vegetables

76.20 cm.
(30"-monsoon
seasononly).

25.04 cm. (10")

25.04 cm. (10")

30.50 to 40.64 cm.
(12" to 16")

66.00 cm. (20")

152.40 cm. (601f
)

.
On the basisof the above hectarecm. (acre-inches)the seasonalwater quota is

calculated and the water supply is regulated accordingly.

Note.-The units for water supply in F.P. systemare in acre-inchesand corres-
ponding in M. K. S. are ha-cm.

3:0' Supplyof irrigation water terminologynsedby Irrigation Engineer:

3.1. Duty.-Duty is definedas an areain acresof a crop which 0.0283 cum.sec.
(1 cusec)of water flowing continuously throughout the seasonis able to irrigate.
This duty is different for different crops and the sameis detailedbelow for the main
crops :-

Duty in ha. (acres)

1. Sugarcane/Banana 16.20 (40)
2. Other Perennialcrops 18.20 . (45)
3. Rice 18-.20 . (45)
4. Jawar 48.60 (120)
5. Cotton 32.40 (80)
6. Two seasonalcrops 32.40 (80)
7. Wheat 32.40 (80)
8. Hot weathercrops 20.20 (50)
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3.2. Delta.-" Delta" meanstotal depth of the water in cm. (inches) on the
field-:requ!foo15S'-acrop from sowing to maturity. Appendix-II gives Delta (Water
requirement in inches) for different crops,

Duty referred to aboveis the seasonalduty and givesan idea for the overall water
planning on an irrigation scheme.However, Duty as understood by the Irrigation
ManagementEngineersin day-to-daywork is AI/DC i.e., area irrigated in Hectares "
per one Cumec.(per one cusec)of water supplied.

This AI/DC is the key note of irrigation managementasthe demandand supply of
irrigation water is based on theseduty figures. These duty figures are for mixed
cropping patterns on-irrigation schemes.

3.3. Irrigation Programme.-It is already known that the Major and Medium
Irrigation Schemesare designedto store 75 per cent dependableyield, while the
minor irrigation works are designedfor 50 to 60 per cent dependableyield. The
cropping pattern as'envisagedat the time of formulation of the irrigation Project is
suchthat all the wateravilablein the storageis fully utilised beforethe next replenish-
ment is received.However, if the catchmentareais not assuredwith reliable rainfall
then a certain quantum of water is allowedto be storedasa carry-overand carried to
the next year. This" Carry-over" enablesthe Irrigation Engineer to tide over the
deficientwater storagesituation in a badyear.andto supplywaterat leastto perennial
crops and honour the standingcommitments.

In caseof mediurs irrigation schemes,while deciding the storage capacity, the
irrigation in the Kharif seasonis allowedwater supply to the extent of 20 per. cent
of the total Kharif requirementsfrom storagewhile remaining Kharif Irrigation is
planned to utilise the water from the overflow or from the run of the river as the
casemay be. .

I ..,-

In order to fix up the programmeof utilisation it is necessaryto know the irrigation
year and the seasonsthereunder.The Irrigation Year is reckonedfrom 1st of July
to 30th June next year. The seasonsare as under :-

Kharif Season

Rabi Season

1st of July to 14th of October.

15th October to 28th Feburary of ,the next
year.

1st of March to 30th of June,

..
Hot weather

3.4. Classificationof Crops.-These seasonsare based on the general trends of"
so~ing-and maturity of the respectivecrops. i

Following is the c~tion of the cropsgenerallygrown on the irrigation tank :-

(a) Perennials:

(1) Sugarcane/Banana,
(2) Pan gardens,.
(3) Fruit trees (Grapes, Oranges)and
(4) Lucern and Blephant..grassetc.

(b) Two Seasonals: ~~

(1) Turmeric,
(2) Chilly,
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(3) Vegetables,

(4) Cotton and

(5) Tobacco.

(c) .Kharif Seasonals: V
(1) Jawar,

(2) Bajara,

(3) Paddy,

(4) Karad,

(5) Mung,

(6) Udid and

(7) Kharif grOundY-

(d) Rabi Seasonals: .

(1) Wheat,

(2) Gram,

(3) Rabi Jawar.

(e) Hot weatherSeasonals:

(l) Hot Weather Groundnut,

(2) Kadawal (Green Fodder)

4.0. Water Planningand Irrigation Programme:

4.1. Yearly WaterPlanningoh StorageReservoirs.-In the northern part of India
viz., in Utter Pradeshand Punjab, the canalsarefed continuously from the run of the
river and plentiful of water.is available to the irrigations. Similarly, in the southern
Statesthere are no restrictions on the quantity of water drawn in the canal as the
entire area is practically under one crop. However, in the Maharashtra State there
is a positive needfor the regulation of the quantity of water to be supplied to the
crops in the command; becauseall the variety of crops are grown by the cultivators
and the quantum of water available, proportionate to the demandis just adequate,
advancewater planning has to be done for the entire Irrigation Year.

As explainedearlier, the irrigation in the Kharif seasonhas to be done from the
available monsoon dischargesin the river, while in the caseof medium tanks, if
necessary,20 per cent of the Kharif demand is to be fulfilled from the;storage.In
order, therefore,to achievethe bestutilisation of water in the Rabi and Hot weather
season,an irrigation programmehas to be formulated to maximise the utilisation
of the water in the Rabi seasonfor growing of food grainsand other perennialcrops
and to minimise utilisation in the summerseasonto avoid large scaleof evaporation
lossesin the tank. .

On the establishedirrigation systems,the " Long term" irrigation commitments
are made with the cultivators. Theselong term commitments have therefore, to be
givenfirst preferencein the abovewater planning. In the caseof establishedirrigation
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.'

systems,the permanentdemandsfor water supply to crops should be taken as that
of the averageof the last three years'demandsincluding thoseof occassionalseasonal
demands.If the permanentcommitments,suchasblocks or agreements- havenot
been fully saturated on_the system,then the surplus'water has to be planned for
supply for additional seasonaldemandson the,system.

However, the tempo of the crop-campaignstaken up by the Zilla Parishad
authorities and the trend of irrigators to take up to certain new types of crops
dependingupon the market conditions and availability of ancillary inputs has to be
taken into accountfor reservationof water for occassionaldemand.

4.2. Preliminary Irrigation' Programme.- The preliminary irrigation programme
therefore, has to be very realistic and based on the probable demands of the
cultivators in -t~e ,~~111D,1~nd.,',T~~ ~'1~).l!1;i~~"has the.i:-ef~re,~.~~,£_~~la·;,,' ": l_,

,.m>~~~~g~~~(':J11'1~~f.Qc~tQb~"~fW~Yi'"I!l.~~~~~~~e
It is alsocustomaryto preparea supplementary'Irrigation programme

annuary everyyear so asto account for the actual utilisation"of the water during
the past 3 to 3 1/2 months and to reviseforecast'of the utilisation of the balanceof
water completelyduring ensuinghot weatherseason.

A typical preliminary irrigation programme for the Nira Canal systemis shown
in Appendix-Ill. From the perusal of this programme it will be seenthat for the
Kharif seasonno detailed programme is chalked out and all irrigation is expected'
to be completedfrom the floods and the run of the river.

4.3. Rabi Programme.-All the sanctionedcrops under the different categories
have beenenlistedand theseareasare convertedon the canebasis.The factors used
for converting seasonalcrops into cane basis are basedon the water requirement
of eachcrop. Under the Rabi programme;the item No. 1, i.e., Su,garcane,includes
basiccaneareaof all cultivators exceptthoseon volumetric basis.A new plantation
by way of" Suru " overlap is allowedto the extent of 50per cent of basic'area.This
is reflectedin item No. 2, This is assumedto be 45 per cent instead of 50 %' based
on past averagesdue to processof harvestingof' old caneand. overlapping of new
cane (Suru or Khodwa).

In caneblock, Rabi crops are permitted. 40 per cent of the areaof the caneblock
is consideredto be under Rabi crops- based,on past average.Other items of crops
are self-explanatory. The introduction of new high yielding, varieties of crops is
a continuing processand the conversionfactor will have to be adopted on prorata
basis of water supply compared with that of cane.The total requirement of water
is thus calculated on the basis of fori:nula given below :-

Area reducedto the cane basis x baseperiod of season
Q in Million Cft.= duty x ] I .57

., ... . ._----;,-, . Area. in he.ctarereduced to .the canebasis X baseperiod
! Q 111M~nlOn'--u.Metre= ------ - ----.~. duty hectare/Cu.Metres X 106

. .)..1 ,

~nt he caseof new canal systems,this duty for sugarcanewill have to be taken as
indicated on page10para 3.1till establishedduty is availablefor that canal system.

4.4. Hot Weather Programme.-,--Similarly,quantity of water required for the
Hot weather seasonis worked out for the sanctionedcrol?s. In the hot weather
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