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 Abstract: A study was carried out to determine the crop water requirement of some selected crops for the command area in Mandya taluk. These crops include rice, pulses, groundnut,vegetables, maize, mango, sugarcane and millet (ragi). Crop water requirement for each of the crops was determined by using 30-year climatic data in CROPWAT. Reference crop evapotranspiration (ETo) was determined using the FAO Penman Monteith method. For all the crops considered, three decades: decades I, II, and III and seven crop growth stages: nursery, nursery/land preparation, land preparation, initial stage, development stage, mid-season and late season stage were considered. The study shows that for the area under study, 1.31mm/day to 3.36mm/day and 12.8mm/dec to 20.9mm/dec respectively (Table 3). For vegetable, crop evapotranspiration (ETc) and the crop water requirement varied from 3.06 mm/day to 3.19 mm/day and 0.0 mm/dec to 5.3 mm/dec respectively (Table 4). For maize crop evapotranspiration (ETc) and the crop water requirement varied from 1.32 mm/day to 1.49 mm/day and 9.8 mm/dec to 0.0 mm/dec respectively (Table 5). For, rice crop evapotranspiration (ETc) and the crop water requirement varied from 0.35 mm/day to 4.59 mm/day and 0.0 mm/dec to 28.2 mm/dec respectively (Table 6).For pulses, crop evapotranspiration (ETc) and the crop water requirement varied from 1.31 mm/day to 2.38 mm/day and 12.8 mm/dec to 13.3mm/dec respectively (Table 7). For millet, crop evapotranspiration (ETc) and the crop water requirement varied from 1.09 mm/day to 1.22 mm/day and 0.0 mm/dec to 0.0 mm/dec respectively (Table 8). For groundnut, crop evapotranspiration (ETc) and the crop water requirement varied from 1.15 mm/day to 2.63mm/day and 4.7 mm/dec to 0.0 mm/dec respectively (Table 9). For mango, crop evapotranspiration (ETc) and the crop water requirement varied from 3.88 mm/day to 3.88mm/day and 7.8 mm/dec to 7.8 mm/dec respectively (Table 10). The gross water requirement was 939.14 mm/year with an application efficiency of 70%. Therefore the entire land area of 203876 ha requires  TMC. Thus the dam can conveniently supply the water required for irrigation in the area.  
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I. Introduction

Water is important for plant growth and food production. There is competition between municipal, industry users and agriculture for the finite amount of available water, estimating irrigation water requirements accurately is important for water project planning and management (Michael, 1999). The primary objective of irrigation is to apply water to maintain crop evapotranspiration (ETA) when precipitation is insufficient. The finite total amount of available water is crucial for the economy, health and welfare of a very large part of the developing world. Hess (2005) defined crop water requirements as the total water needed for evapotranspiration, from planting to harvest for a given crop in a specific climate regime, when adequate soil water is maintained by rainfall and/or irrigation so that it does not limit plant growth and crop yield.  Net irrigation water requirements (NIWR) in a specific scheme for a given year are thus the sum of individual crop water requirements (CWR) calculated for each irrigated crop i. Multiple cropping (several cropping periods per year) is thus automatically taken into account by separately computing crop water requirements for each cropping period. By dividing by the area of the scheme (S. in ha), a value for irrigation water requirements is obtained and can be expressed in mm or in m3/ha (1 mm = 10 m3/ha). FAO (1992), Smith et al. (1991) and Smith (1992) reported that CROPWAT is meant as a practical tool to help agrometeorologists, agronomists and irrigation engineers to carry out standard calculations for evapotranspiration and crop water use studies, and more specifically the design and management of irrigation schemes. It allows the development of recommendations for improved irrigation practices, the planning of irrigation schedules under varying water supply conditions, and the assessment of production under rainfed conditions or deficit irrigation. Broner and Schneekloth (2003) reported that water requirements of crops depend mainly on environmental conditions. Plants use water for cooling purposes and the driving force of this process is prevailing weather conditions. Different crops have different water use requirements, under the same weather conditions. Crops will transpire water at the maximum rate when the soil water is at field capacity. Broner (2003) reported that knowing seasonal crop water requirements is crucial for planning your crop planting mixture especially during drought years. Adequate data on irrigation water requirements of most crops is not available in developing nations of the world. This is one of the reasons why for the failure of large scale irrigation projects in most developing countries of the world. The 

objective of this study was to determine crop water requirements of rice, pulses, groundnut, sugarcane and millet (ragi).  

Study area: Mandya is situated in the headquarters of mandya district and is locted 40 km from Mysore and 100 km from Banglore. Mandya is located at latitude of 12.52°N and longitude of 76.90°E. It has an average elevation of 678mm. The Annual average rainfall of the Mandya is 700mm. Mandya district falls under agriculture zone 6 (Southerndry zone). The Zone 6 consists of 7 taluks namely Mandya , Maddur , Malavalli , Nagamangala , Krishnarajapet , Pandavapura and Srirangapatna .The crop sowing periods are early kharif , late kharif and summer. The district gets bimodal distribution of rainfall. Generally the first peak is during April, May and second during September, October. The month of June is known for dry spell.  

Very near to this place at Somanahalli , a dam has been built across the Cauvery River forming the biggest reservoir in the district. Krishnaraja sagar and Hemavathi has been the life-saving water source for irrigating over 88,000 and 16,000 hectares of land spread over villages around Mandya. It is located around 46 km from Mandya town. KRS dam is  a gravity dam made of surkhi mortar is situated below the confluence of river kaveri with tributaries Hemavathi and Lakshmana Thirtha, in the district of mandya. 
[image: image1.png]



Stages of growth: Three decades and seven stages of plant growth were used in crop water requirement determination. The decades include I, II and III while the crop growth stages include nursery, nursery/land preparation, land preparation, initial stage, development stage, mid-season stage and late season stage.

Estimation of water requirement  

The term crop water requirement is defined as the "amount of water required to compensate the evapotranspiration loss from the cropped field". "Although the values for crop evapotranspiration and crop water requirement are identical, crop water requirement refers to the amount of water that needs to be supplied, while crop evapotranspiration refers to the amount of water that is lost through evapotranspiration"[Allen et al. 1998]. The crop ET (ETC) was estimated by FAO Penman-Monteith equation (FAO, 1998), Hatfield and Fuchs (1992) and Smith et al., (1991)

ETc = KC (ETO)  ……  (2)

where the reference crop ET (mm/day) is as defined in eqn      (3) below as:

ETO = 0.408Δ(Rn-G) + γ[900/(T + 273)] u2 (ea - ed)/Δ + γ(1 + 0.34u2)……….. (3)

Where, ETo = reference evapotranspiration [mm day-1],  Rn = net radiation at the crop surface [MJ m-2 day-1], G = soil heat flux density [MJ m-2 day-1],  T = mean daily air temperature at 2 m height [°C], u2 = wind speed at 2 m height [ms-1],  es = saturation vapour pressure [kPa],  ea = actual vapour pressure [kPa],  es - ea = saturation vapour pressure deficit [kPa],  D = slope vapour pressure curve [kPa °C-1],  g =psychrometric constant [kPa°C-1].

CROPWAT: The CROPWAT programme (version 5.7) developed for the FAO PenmanMonteith method (FAO, 2005) was utilized for estimating the crop water requirement of each of the crops studied. To ensure the integrity of computations, the weather measurements were made 

at 2 m (or converted to that height) above an extensive surface of green grass, shading the ground. The climatic data used for the calculations were obtained from a meteorological station located at Mandya.
RESULTS:  
Soil properties: Major types of soils occurring in the district are 1) Red loamy soil, 2) Red sandy soil and 3) Black soils. Red sandy soil occurs in eastern central part of the district covering K.R pete , Maddur , Malavalli, Mandya. Red loamy soil covers rest of the area except very small area in the northwestern part of Pandavapura Taluk. Red soils have good drainage but poor in lime and bases. 
Reference crop evapotranspiration: The results obtained when a 30-year period was used with the FAO-Penman Monteith method to determine the reference crop evapotranspiration (ETO) for the area under study show that ETO varied from a minimum value of 2.88 mm/day in December to the highest value of 4.58 mm/day in March(Table1). [image: image2.png]Table 1. Meteorological data

Country: India__Station: Mandya __ Altitude: 678 m __Latitude: 12.52°N___Longitude: 76.90°E

Month Min Max | Humidity | Wind | Sunshine Rad ET,
Temp | Temp (%) (km/day) | (hours) | (Mi/m#/day) | (mm/day)
Q) Q)

January 17 30.9 75 59 7.7 18.1 3.48
February 17.6 32.5 74 60 8.5 20.7 4.08
March 19.5 35.4 69 66 7.8 21.0 4.58
April 21.3 34.1 72 60 7.2 20.6 4.53
May 21.9 34.4 75 73 5.9 18.4 4.29
June 20.2 31.4 77 111 4.5 16.0 3.81
July 19.7 30.1 77 141 3.8 15.1 3.63
August 19.6 30.1 80 111 3.1 14.2 3.29
September 20.2 29.6 80 83 4.5 16.0 3.45
October 19.6 30.9 74 43 5.2 16.1 3.37
November 18.2 30.2 76 42 5.2 14.9 3.03
December 16.5 29.7 75 50 5.5 14.7 2.88
Average 19.3 31.6 75 75 5.7 17.2 3.70

Where ET, = Reference Crop Evapotranspiration computed using FAO Penmonn-Monteith method





[image: image3.png]Table 2. Effective rainfall

Country: India

Station: Mandya

Method: USDA S.C.

Month Rainfall (mm) Effective Rainfall (mm)
January 0.2 0.2
February 0.1 0.1

March 638 6.7
April 382 35.9
May 119.7 96.8
June 64.4 57.8
July 58.2 528

August 80.1 69.8

September 107.7 89.1
October 103.0 86.0

November 63.6 57.1

December 17.0 165
Average 659.0 568.9





[image: image4.jpg]Table.3 Evapotranspiration and Irrigation requirement for SUGARCANE

Station: Mandya Planting date: 1% January Crop: Sugarcane
Month Deacde | Stage Ke ETc ETc Eff.Rain | Irr. Req
Co-efficient | (mm/day) | (mm/dec) | (mm/dec) | (mm/dec)
Jan % Init 0.40 131 13.1 03 12.8
Jan 2 Init 0.40 139 13.9 0.0 13.9
Jan 3 Init 0.40 1.48 14.8 0.0 16.2
Feb 1 Deve 0.49 1.88 18.8 0.0 18.8
Feb 2 Deve 0.62 2.52 25.2 0.0 252
Feb 3 Deve 073 3.12 312 0.2 248
Mar 1 Deve 0.85 377 37.7 0.8 36.8
Mar 2 Deve 0.98 451 451 12 43.9
Mar 3 Deve 1.12 5.12 51.2 4.8 516
Apr % Mid 119 5.40 54.0 7.8 46.3
Apr 2 Mid 119 5.38 53.8 105 433
Apr 3 Mid 119 5.29 52.9 17.8 35.1
May 1 Mid 119 5.19 519 286 233
May 2 Mid 119 5.10 51.0 37.0 14.0
May 3 Mid 119 4.91 49.1 311 22.9
Jun 1 Mid 119 4.72 47.2 275 24.7
Jun 2 Mid 119 4.53 453 17.7 27.6
Jun 3 Mid 1.19 4.45 445 17.6 26.9





[image: image5.jpg]Jul 1 Mid 1.19 4.38 43.8 17.5 26.3
Jul 2! Mid 1.19 4.30 43.0 16.6 26.5
Jul 3 Mid 1.19 4.17 41.7 18.8 27.1
Aug 1 Mid 1.19 4.04 40.4 2.3 19.1
Aug 2 Mid 1.19 3.91 39.1 23.2 15.9
Aug 3 Mid 1.19 3.97 39.7 25.4 18.3
Sep 1 Mid 1.19 4.04 40.4 28.3 121
Sep 2 Mid 1.19 4.10 41.0 30.8 10.2
Sep 3 Late 1.18 4.05 40.5 30.1 10.5
Oct 1 Late 114 3.88 38.8 29.8 9.0
Oct 2 Late 1.09 3.66 36.6 29.9 6.8
Oct 3 Late 1.03 3.36 33.6 26.3 10.7
Nov. 1 Late 0.98 3.07 30.7 22.6 8.1
Nov. 2 Late 0.92 2.79 27.9 19.5 8.4
Nov. 3 Late 0.87 2.59 25.9 14.9 11.0
Dec 1 Late 0.81 2.39 23.9 9.3 14.6
Dec 2 Late 0.76 2.19 21.9 4.4 17.5
Dec g Late 0.70 2.17 217 3.0 20.9

1350.3 569.4 780.9

ETc= Crop Evapotranspiration

nitial stage , D = Development stage , M = Mid season stage , L= Late season stage ,





 [image: image6.jpg]Table.4 Evapotranspiration and Irrigation requirement for VEGETABLE

Station: Mandya

Planting date: 1% January

Crop: Vegetable

Month | Decade | Stage Ke ETc ETc Eff rain Irr. Req.

coefficient | mm/day | mm/dec | mm/dec mm/dec
May 1 Init 0.7 3.06 245 22.9 0
May 2 Init 07 3 30 37 0
May 3 Deve 074 3.08 33.8 311 2.8
Jun 1 Deve 0.86 34 34 225 115

Jun 2 Deve 0.96 3.68 36.8 17.7 19.1

Jun 3 Mid 1.02 3.84 38.4 17.6 20.8

Jul 1 Mid 1.02 378 37.8 17.5 203

Jul 2 Mid 1.02 371 371 16.6 20.5

Jul 3 Late 0.99 3.48 38.3 18.8 19.5
Aug 1 Late 0.94 3.19 15.9 10.7 5.3
326.7 2123 119.8

ETc= Crop Evapotranspiration

nitial stage , D = Development stage , M = Mid season stage, L= Late season stage ,





[image: image7.jpg]Table.5 Evapotranspiration and Irrigation requirement for MAIZE

[ station: Mandya Planting date: 3" March Crop: Maize
Month | Decade | Stage Ke ETc ETc Eff rain Irr. Req.
coeff | mm/day | mm/dec | mm/dec mm/dec
Mar 1 Init 03 132 106 06 98
Mar 2 Init 03 137 13.7 12 126
Mar 3 Deve 04 182 20 48 153
Apr 1 Deve 065 296 296 78 219
Apr 2 Deve 089 405 405 105 30
Apr 3 Mid 111 495 495 17.8 317
May 1 Mid 115 502 50.2 286 215
May 2 Mid 115 493 493 37 123
May 3 Mid 115 474 522 311 211
Jun 1 Late 111 44 44 225 215
Jun 2 Late 087 331 331 177 155
Jun 3 Late 06 226 226 17.6 5
Jul 1 Late 04 1.49 74 87 0
4227 2058 218

1= Initial stage , D = Developmentstage , M = Mid season stage , L= Late season stage,

ETc= Crop Evapotranspiration





[image: image8.jpg]Table 6: Evapotranspirationand Irrigation requirement for RICE

Station: Mandya Planting date: T+ January Grop:Rice_|
Month | Decade | Stage | Kc ETc | ETc | Effrain | I Req.
coeff_| mm/day | mm/dec | mm/dec | mm/dec
Dec 1 Nus | 12 | 035 | 32 8.4 )
Dec 2 [Nus/ter| 108 | 28 2 24| &7
Dec 3 | Nus/ter| 106 | 328 | 361 3 1798
Jan 1 Init 11 | 361 | 361 | 03 | 358
Jan 2 init 11 | 383 | 383 [ 383
Jan 3 Deve | 112 | a1 | 52 [ 251
Feb 1 Deve | 114 | 44a | aa ) .3
Feb 2 Mid | 117 | a7 | a7 0 7.7
Feb 3 Mid | 118 | so01 | 401 | 02 | 9
Mar 1 Mid | 118 | 52 52 08 | s12
Mar 2 Mid | 118 | 54 54 12 | s28
Mar 3 Mid | 118 | 538 | s92 | 48 | s4a
Apr 1 Late | 115 | 522 | 522 | 78 | aaa
Apr 2 late | 109 | 493 | 493 | 105 | 388
Apr 3 late | 103 | 459 | ass | 178 | 282
6316 | 591 | 7654

Nurs-Nursery stage, Lpr-Landpreparationstage, 1=

itial stage, D

evelopmentstage,

M= Mid season stage, L= Late season stage, ETc = Crop Evapotranspiration




[image: image9.jpg]Table 7: Evapotranspi

ionand Irrigation requirement for Pulses

Station: Mandya Planting date: T+ January Crop: Pulses
Month | Decade | stage | Kc ETc | Elc | Effrain | I Req.
coeff_| mm/day | mm/dec | mmj/dec | mm/dec
Jan 1 init 04 | 131 [ 131 | 03 1238
Jan 2 Init 04 | 139 | 139 0 139
Jan 3 Deve | 055 | 200 | 221 [ 21
Feb 1 Deve | 08 | 312 | 312 0 311
Feb 2 Mid | 105 | 427 | 427 0 27
Feb 3 Mid | 113 | 48 | 385 | 02 383
Mar 1 Mid | 113 | 501 | so1 | o8 9.3
Mar 2 Mid | 113 | 52 52 1 50.8
Mar 3 Mid | 113 | 518 | 569 | 48 522
Apr 1 late | 052 | 418 | @8 | 78 3
Apr 2 late | 053 | 238 | 238 | 105 | 133
3861 | 256 | 3605





[image: image10.jpg]Table 9: Evapotranspirationand Irrigation requirement for Groundnut

Station: Mandya Planting date: 157 December Crop: Groundnut
Month | Decade | stage | ke ETc | ETc | Effrain | Im. Req.
coeff_| mm/day | mm/dec | mm/dec | mm/dec

Dec 2 Init 04 | 115 | 69 26 47
Dec 3 init 04 | 123 | 136 3 106
Jan 1 Deve | 041 | 133 | 133 | 03 13
Jan 2 Deve | 056 | 194 | 194 [ 194
Jan 3 Deve | 078 | 286 | 314 [ 314
Feb 1 Deve 1 387 | 387 0 387
Feb 2 Mid | 113 | 461 | 461 [ 261
Feb 3 Mid | 113 | 481 | 385 | 02 | a3
Mar 1 Mid | 113 5 50 08 | 92
Mar 2 Mid | 113 | 519 | 519 | 12 | s07
Mar 3 late | 113 | 515 | s66 | 48 | s18
Apr 1 late | 096 | 438 | 438 | 78 | 36
Apr 2 late | 074 | 334 | 334 | 105 | 229
Apr 3 late | 059 | 263 | 79 53 0
4516 | 365 | a13





[image: image11.jpg]Table 10: Evapotranspiration and Irrigation requirement for Mango

Planting date: 239 March Crop: Mango
Month | Decade | stage Ke ETc ETc | Effrain | Irr. Req.
coeff | mm/day | mm/dec | mm/dec | mm/dec
Mar 3 Init 0.85 3.88 35 39 78
Apr 1 Init 0.9 4.09 40.9 78 33.2
Apr 2 Init 0.9 4.08 40.8 105 303
Apr 3 Init 0.9 4.01 401 17.8 23
May 1 Init 0.9 3.93 39.3 286 107
May 2 Init 0.9 3.86 386 37 17
May 3 Init 0.9 372 | a09 311 9.9
Jun 1 Init 0.9 3.58 358 25 13.2
Jun 3 Init 0.9 3.43 33 177 167
Jun 3 Deve | o091 34 3 17.6 164
Jul 1 Deve | 092 3.39 339 7.5 164
Jul 2 Deve | 093 3.37 337 16.6 171
Jul 3 Deve | 094 3.31 36.4 188 17.6
Aug 1 Deve | 095 3.25 325 213 111
Aug 2 Deve | o097 318 318 232 86
Aug 3 Deve | 098 3.7 36 254 106
Sep 1 Deve | 099 3.37 337 283 54
Sep 2 Mid 1 3.46 3.6 30.8 38
sep 3 Mid 1.01 3.44 344 301 43





[image: image12.jpg]oct 1 Mid 101 341 3.1 2.8 43
oct 2 Mid 1.01 3.39 33.9 29.9 4
oct 3 Mid 1.01 3.27 36 2.3 9.7
Nov 1 Mid .01 316 316 226 9
Nov 2 mid 1.01 3.05 305 19.5 10.9
Nov 3 Mid 1.01 3 30 14.9 151
Dec 1 Mid .01 295 29.5 9.3 2.2
Dec! 2 Late 1 29 29 44 2.5
Dec 3 Late 0.99 3.05 336 3 30.6
Jan 1 Late 0.97 319 319 03 316
Jan 2 Late 0.96 3.33 33.3 0 333
Jan 3 Late 0.94 3.46 38 0 38
Feb 3 Late 0.92 3.58 35.8 0 35.8
Feb 2 Late 0.91 37 37 0 37
Feb 3 Late 0.89 3.79 303 0.2 301
Mar 1 Late 0.88 3.87 38.7 0.8 37.9
Mar 2 Late 0.8 3.94 394 1.2 38.2
Mar 3 Late 0.85 3.88 7.8 0.9 7.8
1267 | se9.4 | 6752





[image: image13.jpg]Table 11 : Irrigation scheming

Month Jan_[Feb [Mar [Apr |Mey [jun il [Aug [sep [Oct |Nov |Dec
Precipitation deficit
1. Sugarcane
(Ratoon) 429 | 687 | 1323 | 1246| 60.2 | 792 | 799 | 533 | 228 | 264 | 275 | s3
2. MANGO 1025 | 1006 | 806 | 857 | 222 | 463 | 515 | 312 | 148 | 194 | 363 | 764
3. Small Vegetables | 78 | 109.8 | 1366 | 17.6 | 0 0 0 0 0 0 0 0
4. Pulses 488 | 1122 [1522 | 474 | 0 0 ) ) ) 0 0 )
5. Rice 119.2 | 1319 [ 1585 | 1114 0 [ [ [ [ 0 0 [ 2943
6. Groudnut 637 | 1226 | 1512 | 587 | 0 0 [ [ ) 0 0 | 153
7. MILLET 0 0 [ [ 0 0 0 [ma| un| o 0 0
8. MAIZE (Grain) 0 0 [ 377 [ 857 | 581|437 o 0 ) 0 0 )
NIR-1(mm/day) 18 | 28 | 34 | 22 [ 04 | 05 | 05 | 04 | 03 | 02 | 02 | 3
NIR-2(mm/month) | 562 | 783 | 1069 | 664 | 122 | 156 | 149 | 131 | 89 | 49 | 53 | %29
NIR-3(1/s/h) 021 | 032 | 04 | 026 | 0.05 | 006 | 006 | 005 | 0.03 | 0.02 | 002 | 035
Irrigated area(%) 72 | 72 | 7a [ 7a | 1 | ;1 | 19 | a5 | a5 | 19 | 19 | a8
1RA(/5/h) 029 | 045 | 054 | 035 [ 022 | 029 [ 029 [ om1 [ 008 01 [om [om2
Where,, NIR 1= Netirrigation requirement (mm/day) , NIR 2 =

irrigation requirement (I/s/h) ,1

actualirrigated area (I/s/h)

et rrigation requirement (mm/month) , NI 3 = Net

% of the total area thatis actually irrigated, IRa = Net water requirement for





Crop water requirement:  

Results show that for sugarcane, crop evapotranspiration (ETc) and the crop water requirement varied from 1.31mm/day to 3.36mm/day and 12.8mm/dec to 20.9mm/dec respectively (Table 3). For vegetable, crop evapotranspiration (ETc) and the crop water requirement varied from 3.06 mm/day to 3.19 mm/day and 0.0 mm/dec to 5.3 mm/dec respectively (Table 4). For maize crop evapotranspiration (ETc) and the crop water requirement varied from 1.32 mm/day to 1.49 mm/day and 9.8 mm/dec to 0.0 mm/dec respectively (Table 5). For, rice crop evapotranspiration (ETc) and the crop water requirement varied from 0.35 mm/day to 4.59 mm/day and 0.0 mm/dec to 28.2 mm/dec respectively (Table 6).For pulses, crop evapotranspiration (ETc) and the crop water requirement varied from 1.31 mm/day to 2.38 mm/day and 12.8 mm/dec to 13.3mm/dec respectively (Table 7). For millet, crop evapotranspiration (ETc) and the crop water requirement varied from 1.09 mm/day to 1.22 mm/day and 0.0 mm/dec to 0.0 mm/dec respectively (Table 8). For groundnut, crop evapotranspiration (ETc) and the crop water requirement varied from 1.15 mm/day to 2.63mm/day and 4.7 mm/dec to 0.0 mm/dec respectively (Table 9). For mango, crop evapotranspiration (ETc) and the crop water requirement varied from 3.88 mm/day to 3.88mm/day and 7.8 mm/dec to 7.8 mm/dec respectively (Table 10).
Discussion  

The estimation of actual irrigation requirement of Mandya command area was carried out as shown in Table 11. The net irrigation water requirement is 475.6 mm/year (Table 11). This is summation of the NIR2 values from January to December. Using an irrigation application frequency of 70%, the gross water requirement of 679.42  mm/year was obtained. Therefore the entire land area of  2,03,876 ha requires 48.91TMC. The reservoir capacity is 48 TMC. Thus the capacity of 48 TMC is not sufficient to irrigate the irrigation water requirement for the entire area under the Mandya command area, which is 48.91T MC. The results show that the dam is not conveniently supply the water required for irrigation in the area.   

Conclusion  

The study shows that the dam can  not conveniently supply the water required for irrigation in the area used at present and also in the entire land area. The yield reductions for the crops are negligible when water stress is concentrated at initial and development stages. The yield reductions are much greater at mid-season stages and substantial amount of water is saved

Comparing the two deficit practices, it is better to spread the water stress concentrated over mid stage growth cycle as it  saves more water and incurs less yield reduction compared to water stress spread uniformly over the crop cycle.
 The results obtained from the study can be used as a guide by farmers for selecting the amount and frequency of irrigation water for the crops studied under consideration and hence we can save the water and use the saved water for the domestic purpose.
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