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Short Communication

Application of water balance studies in irrigated sugarcane

M.B.RAJEGOWDA, K.S.MURALIDHARA and B.T.RAVINDRABABU
University uf Agricultural Sciences, Bangalore, Karnataka-360 (65

The state of Karnataka is the second
fargest sugarcane growing state in India,
Sugarcane 15 largely cultivated in the
northern dry zone (Zone No.3) and southern
dry zone and (Zone No. 6) in the state.
Protective irrigation available through the
canal irngation facilitates this larger area
of sugarcane cultivation, The southemn dry
zone consists of Mysore, Tumkur, Mandya
districts and the part of Hassan district, The
rone normally receives about 810 mm of
annual rainfall, which s bi-maodel in nature,
May and October months receive the
highest rainfall, Two crops could be grown
in some parts of the zone with protective
irrigation. Considering the economic
profits, the farming community is
increasing the area under sugarcane
cultivation. Henee. it has become essential
to use the canal water very effectively and
scientifically, so that the larger area could
be brought under protective irrigation.

This investigation is aimed at
estimating rainwater that could be harvested
for use as protective rrigation o partly
replace canal irrigation through application
of water balance technique. The water
balance for dryland crop in the eastern dry
zone of Karnataka has been attempted by
Rajegowda eraf (1994, 2000) and Rukmani
et al (1996). This methodology is highly
useful in the command area for effective
use of the available storage water. Since the
rainwater also adds in to the sugarcane

fields during the monsoon season, the area
of cultivation could be increased.

Sugarcane transplantation is normally
done in two seasons that is during July-
August and January-February months. As
the crop water requiremnent 1s low and there
15 no limitation for water during July-
August, iL1s easy Lo retain ratoon as well as
freshly planted cuttings and there is no
limitation for water during this period.

The southern dry zone (Agroclimatic
zone-6) lies between 11° 30°N and 13° 057
N Latitude, 76" 05" and 77° 43°E Longitude
and Altitude of B00- 900 mua.s.0 with the
mainly plane land comprising of two district
head quarters Mysore and Mandya. These
two places represent the average climatic
features of the entire region and water
balance of the region was worked out using
weather data for these two locations, Daily
weather data of for the period of 30 years
from 1970 to 1999 has been analysed and
the weekly normal have been worked out:

The weekly normal potential
evapotranspiration (PET) values have been
computed using Penman’s (Doorenbos and
Pruit, 1977) method for the stations RRS,
Mandya and ARS, Mysore. The weekly
soil water balance calculations were carried
out using simple soil water balance maodel
of FAQ (Frere and Popov, 1979). The
available water holding capacity of the soil
wits taken as 116 mm m! depth of the soil
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Table 1: Water balance (mm) table for the July planted sugarcane

Maonths | Weeks | Kc PET | WR | Rain | Water [ Soil Excess | Additional
fall Use moisture | Water | water
storage | regquired.

July (.5 3.2 151 8.6 | 151 [15.5 (INY] .0

2 0.6 2| 166 | 215 | 166 1155 4.9 {0

3 0.6 31.2 | 187 | 225 | 187 115.5 3.8 0.0

4 0.7 300 | 195 | 226 | 195 B 31 0.0
August | 5 0.7 299 | 208 | 222 | 2049 115.5 1.3 0.0

& 0.8 236 | 21,5 | 254 | 215 1155 4.0 0.0

7 (.8 279 | 223 | 269 | 223 115.5 4.6 0.0

8 9 29.5: | 251 324 | 35.] 115.5 73 0.0
Sepl. g (L9 284 | 250 | 28.3 | 25.0 11535 33 0.0

{V] .9 250 | 258 | 30,2 | 258 115.5 4.4 0.0

[ .9 2951 279 | 369 | 278 1155 9.0 0.0

12 1.0 204 | 284 | 531 | 284 1155 24.7 0.0
Ocl. 13 1.0 270 | 26.5 | 468 | 265 1155 2013 00.4)

14 1.0 245 | 243 | 49.1 | 243 1155 24.8 (0.0

I5 1.0 236 | 256 | 431 | 25.6 [15.5 17.5 0.0

L 1.0 24.9 | 252 | 300 | 252 155 4.9 .0

17 1.0 245 | 249 | 223 | 249 112.9 (.0 0.0
Now I# 1.0 225 | 23.0 | 221 | 230 112.1 0.0 0.0

19 I.u 22 227 21.0 | 227 110.4 0.0 0.0

20 Lo 218 ] 22.5 3.7 | 225 1017 0.0 .0

2] 1.0 217 | 225 12.1 | 2235 913 0.0 0.0
Drec, 22 1.0 2120 220 | 51 22.0 T4.4 0.0 0.0

23 1.0 20,0 | 208 | 51 209 8.6 0.0 0.0

24 1.0 194 | 203 | 34 20.3 41.7 0.0 0.0

25 1.0 208 | 21.38 1.4 21.8 21.3 0.0 0.4
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26 1.0 225 | 236 1:3 226 0.0 0.0 1.0
Tan, 21 .0 223 | 234 [.5 I:5 .0 .0 219
28 1.l 22.5 | 236 1.9 1.9 (.4 (1.0 21.7
29 1.0 235 | 249 0.9 09 (.0 0.0 238
30 1.0 246 | 258 |02 |02 0.0 .0 25.6
Feh. 31 10| 258 | 270 |83 0.7 0.0 0.0 26,3
32 1.0 276 | 287 | 035 0.5 0.0 0.0 282
33 1.0 282 | 293 1.5 .5 0.0 0.0 278
34 l0 | 304 | 314 | 37 3.7 0.0 0.0 i .
March L] 1.0 318 | 328 1.0 1.0 (.0 0.0 318
36 1.0 322 |30 |23 1.7 {00 0.0 33
37 10| 335 | 342 | 1.8 I8 0.0 0.0 324
38 1.0 36.1 | 366 |20 |20 0.0 "l 0o 346
39 1.0 347 | 350 | 38 38 0.0 1.0 3l.]
April 40 1.0 6.0 | 361 38 38 0.0 (3.0 33
4] 1.0 B0 | 355 | 8% |49 0.0 0.0 26.6
43 1.0 375 | 364 9 9.0 0.0 0.0 274
43 0.9 37.7 | 354 | 123 [123 0.0 0.0 23,1
44 0.9 37.9 | 34.1 17.60 | 17.6 0.0 0.0 16.5
May 45 0.9 360 | 306 | 190 |19.] 0.0 0.0 I1.5
46 0.8 384 | 3090 259 239 0.0 (0 4.8
&7 L8 I3 | 312 3.7 | 237 i 0.0 3.5
48 0.7 382 | 267 | 264 (264 0.0 0.0 0.3
June 44 0.7 339 | 220 226 2246 0.6 0.0 0.0
50 (.6 32:1 | 1893 153 | 159 0.0 (.0 34
51 0.6 329 | 18.1 2.1 9.1 0.0 (3.0} 9.0
52 0.5 133 | 167 8 B B P 0.0 0.0 5.2
Total 1346 | 843.7 | 8183 138 528.6
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and assumed to be constant throughout the
growth cycle.

The crop coefficient values (K) for
sugarcane crop was adopted from
Doorenbos and Pruitt (1979). The crop
coefficient during initial stage is around 0.5
and then gradually increase during
vegetative phase and reaches maximum
during flowering and reproductive phase
and decreases to 0.6 at the time of maturity,

The available water holding capacity
of the soil is about 115.5 mm for 100 cm
soil depth. In Table 1, the months, weeks
after planting the crop, K, weekly PET,
WR, rainfall, water used by the crop (AET),
soil moisture storage, excess water
(drainage & runoff) and the additional water
required through the irrigation were given.
The total water requirement is 1346 mm.
The results indicate that the irrigated
sugarcane crop planted during the month
of July with field capacity can grow without
any further irrigation till December. From
July 1o December 1.e up to 25 weeks from
planting the rainwater is sufficient to meet
the crop water requirement. Since there is
no rain from December enwards, additional
water through irrigation has to be'provided
to meet the crop water requirement from
January onwards, The weekly additional

water required is also shown in last column
of the Tuble 1,

Under the annual rrinfall of 843.7 mm
in the zone, the annual surplus is about 138

[Vol. 6, No. |

mm, the total water available for the ¢rop
growth from the rainfall is about 818.3 mm,
The additional need of about 528.6 mm is
met through supplementary irrigation.
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