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Irrigation Frequency, Rate and Period for Sugarcane in the Central Plain
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ABSTRACT

Irrigation frequency, rate and period directly affect yield and cost of sugarcane
production. A series of experiments was carried out to investigate responses of sugarcane
to these factors at Chai Nat Field Crop Research Centre during the 2000-2003 growing
seasons. The highest yields were obtained with irrigated every after 60 and 90 mm
cumulative pan evaporations. These irrigation frequencies showed no significant differences
in yields among themselves, but irrigation applied every after 60 mm cumulative pan
evaporation attained 58.8, 41.6 and 59.3% higher yields than with no irrigation for
experiments carried out in 2000/01, 2001/02 and 2002/03, respectively. The responses of
U-thong and K 84-200 varieties to irrigation rates were similar. Irrigation applied at the ratio
of irrigation water to evaporation, IW/E of 1.2 (IW/E 1.2) gave no significant difference in yield
with IW/E 0.6 to 1.0. IW/E 1.2, however, increased yields by 2255, 46.7 and 35.7% when
compared with no irrigation for experiments conducted in 2000/01, 2001/02 and 2002/03,
respectively. It was also found that far highest yields were obtained with irrigation applied
during the periods of crop establishment and vegetative growth, or vegetative growth and
yield formation, or from crop establishment to yield formation. These irrigation periods
showed no significant differences in yields among all treatments but irrigation applied from
crop establishment to yield formation produced 572 and 39.2% higher yields than with no
irrigation for experiment carried out in 2001/02 and 2002/03, respectively. Stalk height and
stalk number were major yield components determining yield differences among irrigation

frequencies, rates and periods.
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Table 1. The amount of rainfall and evaporation at Chai Nat Field Crops Research Centre
in 2000-03
2000 2001 2002 2003

Month Rain Evaporation Rain Evaporation Rain Evaporation Rain Evaporation

(mm) (mm/day) (mm) (mm/day) (mm) (mm) (mm)  (mm/day)
January 46 3.77 0.3 4.51 9.2 5.02 0 4.00
February 115 3.99 1.8 4.38 0 4.36 225 456
March 23.0 4.87 459 515 0 511 109.3 5.00
April 572 4.99 7.6 7.02 247 6.21 10.8 6.01
May 143.1 512 2147 5.52 106 5.01 46.5 579
June 974 523 1514 515 70.8 5.51 476 511
July 131.3 4.76 144.9 517 33.6 493 71.3 4.63
August 157.4 454 70.3 4.84 178.8 494 167 527
September 249.7 397 182.6 4.88 306.8 415 165.9 4.11
October 152.3 4.05 109.8 425 63.2 4.14 25 4.20
November  31.1 4.05 1.6 418 28.2 4.30 0 4.60
December 76 456 0 417 19.2 415 0 4.41
Total 1,051.4 930.9 840.8 665.9
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Table 2. Effects of irrigation frequency on vyield, % vyield increase, stalks/stool, stalks/rai,

and stalk height of sugarcane (variety U-thong 3) on clay soil at Chai Nat Field

Crop Research Centre in 2000-2003

Year/irrigation Yield Yield increase Stalks/ Stalks/ Stalk height
frequency (t/rai) (%) stool rai (cm)
2000/01
No irrigation 1083 c - 232c 10,209 b 228 b
E 180 1098 c 14 253 bc 10,489 b 231 b
E 150 12.57 bc 16.1 2.70 abc 10,594 ab 238 b
E 120 1391 b 284 2.77 abc 12,186 ab 252 b
E 90 1719 a 58.7 3.05 ab 13,095 a 278 a
E 60 1720 a 58.8 311 a 13,056 a 288 a
Mean 13.78 - 3.39 11,605 256
CV (%) 10.6 - 11.5 131 72
2001/02
No irrigation 1793 ¢ - 355 Db 14785 b 232 ¢
E 180 1825 ¢ 19 353 b 14934 b 236 bc
E 150 19.60 bc 9.3 355b 15,558 b 235 be
E 120 2138 b 19.2 365b 15840 b 258 b
E 90 2543 a 418 403 a 19,623 a 312 a
E 60 2538 a 41.6 408 a 20,377 a 320 a
Mean 21.33 - 3.73 16,853 265
CV (%) 6.4 - 6.4 111 55
2002/03
No irrigation 10.79 d - 266 cd 10,624 d 166 d
E 180 12.88 ¢ 194 247 d 10,666 d 172 d
E 150 13.08 ¢ 212 269 c 11,992 ¢ 188 ¢
E 120 1429 b 324 290 b 13078 b 218 b
E 90 1701 a 57.6 371 a 17,067 a 227 a
E 60 1719 a 59.3 3.66 a 17,431 a 228 a
Mean 14.21 - 3.01 13,476 200
CV (%) 42 - 43 4.2 24

E 60, E 90, E 120 and E 180 indicate irrigation application every after 60, 90, 120, 150 and 180 mm

cumulative evaporation, respectively

Means in the same column for each year followed by a common letter are not significantly different at the
5% level by DMRT.
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Table 3. Effects of irrigation frequency on % Brix, % polarization % fiber and

commercial cane sugar (CCS) of sugarcane on clay soil at Chai Nat Field Crop

Research Centre in 2000/01

Imigation frequency  Brix (%) Polarization (%) Fiber (%) CCSs
No irrigation 1549 a 1351 a 1090 a 10.07 a
E 180 15.74 a 1355 a 1085 a 1031 a
E 150 1658 a 1475 a 10.80 a 1117 a
E 120 1560 a 1294 a 1083 a 9.77 a
E 90 16.09 a 1394 a 11.05 a 10.64 a
E 60 16.17 a 1398 a 11.10 a 10.68 a
Mean 15.94 13.78 10.92 10.44
CV (%) 5.3 3.9 8.8

E 60, E 90, E 120 and E 180 indicate irrigation application every after 60, 90, 120, 150 and 180 mm

cumulative evaporation, respectively

Means in the same column followed by a common letter are not significantly different at the 5% level by

DMRT.
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Table 4. Effects of irrigation rates on yield, stalk height, number of stalks and stools/rai,
stalks/stool of sugarcanes sown at Chai Nat Field Crop Research Centre in 2000/01,
2001/02 and 2002/03

Year, irrigation Yield Yield increase Stalks/ Stalks/ Stalk height
rate, variety (t/rai) (%) stool rai (cm)
2000/01
Irrigation rate
IW/E 0.0 16.83 b - 252 b 271 b 11913 b
IW/E 0.4 1730 b 2.80 232 b 264 b 12,070 b
IW/E 0.6 19.86 a 18.00 322 a 305a 13,680 a
IW/E 0.8 2040 a 21.21 324 a 305 a 14,052 a
IW/E 1.0 2067 a 22.81 325 a 318 a 14,104 a
IW/E 1.2 2055 a 2210 331 a 311 a 14,095 a
Variety
U-Thong 3 18.35 a - 289 a 298 a 13,398 a
K 84-200 19.18 a - 306 a 294 a 13,239 a
CV (a) % 55 15.6 8.0 48
CV (b) % 4.0 16.9 7.2 8.1
2001/02
Irrigation rate
IW/E 0.0 1713 b - 209 b 351b 10,628 b
IW/E 04 1798 c 596 211 b 368 b 12,365 b
IW/E 0.6 2418 a 41.15 305 a 400 a 14,901 a
IW/E 0.8 2413 a 40.86 307 a 403 a 15,846 a
IW/E 1.0 2468 a 40.07 313 a 401 a 15,390 a
IW/E 1.2 2513 a 46.70 322 a 401 a 15,599 a
Variety 279 a 387 a 14,093 a
U-Thong 3 2211 a - 276 a 3.86 a 14,153 a
K 84-200 2230 a - 86 77 92
CV (a) % 144 8.6 7.7 9.2
CV (b) % 14.1 438 73 10.0
2001/02
Irrigation rate
IW/E 0.0 1422 ¢ - 213 ¢ 2867 c 10,580 ¢
IW/E 0.4 16.10 b 13.22 232 b 293 b 12,560 b
IW/E 0.6 18.09 a 27.22 265 a 311 a 14,320 a
IW/E 0.8 1897 a 33.40 267 a 310 a 14,180 a
IW/E 1.0 19.05 a 3397 270 a 301 a 13,760 a
IW/E 1.2 19.29 a 35.65 270 a 303 a 13,720 a
Mean 17.62 253 2.98 13,187
CV (%) 6.6 7.6 4.2 6.7

Means in the same column and treatment for each year followed by a common letter are not significantly
different at the 5% level by DMRT.
IW/E indicates the ratio of irrigation water to evaporation
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Table 5. Effects of irrigation rates on on % brix, % polalization % fibre and CCS of 2

sugarcane varieties sown at Chai Nat Field Crop Research Centre in 2000/01 and

2001/02
Year/imgation Brix (%)  Polarization (%) Fiber (%) ccs
rate/variety
2000/01
Irrigation rate
IW/E 0.0 1765 a 14.80 a 10.90 a 1129 a
IW/E 0.4 17.51 a 1551 a 11.05 a 11.96 a
IW/E 0.6 18.61 a 16.28 a 10.85 a 1253 a
IW/E 0.8 1840 a 16.05 a 11.00 a 1231 a
IW/E 1.0 18.43 a 16.08 a 10.85 a 12.34 a
IW/E 1.2 1824 a 1579 a 10.72 a 1214 a
Variety
U-Thong 3 18.00 a 1596 a 10.82 a 12.08 a
K 84-200 18.28 a 15.55 a 1097 a 1271 a
CV (a) % 48 5.0 1.5 1.5
CV (b) % 41 5.6 1.5 1.5
2001/02
Irrigation rate
IW/E 0.0 2037 a 1842 a 1042 a 14.62 a
IW/E 0.4 20.63 a 18.38 a 10.40 a 14.40 a
IW/E 0.6 2047 a 18.30 a 10.35 a 1470 a
IW/E 0.8 2122 a 18.56 a 1032 a 1441 a
IW/E 1.0 2061 a 1829 a 1043 a 1462 a
IW/E 1.2 20.15 a 1829 a 1043 a 14.50 a
Variety
U-Thong 3 2044 a 1845 a 1037 a 1467 a
K 84-200 20.70 a 18.32 a 1038 a 1441 a
CV (a) % 3.8 53 1.0 45
CV (b) % 44 52 0.9 5.9

Means in the same column and treatment for each year followed by a common letter are not significantly
different at the 5% level by DMRT.
IW/E indicates the ratio of irrigation water to evaporation
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Table 6. Effects of irrigation period on yield, number of stalks/stool, stalks/rai, stools/rai

and stalk height of sugarcane sown on clay soil at Chai Nat Field Crop Research

Centre in 2001/02 and 2002/03

Year,irrigation Yield Yield increase Stalks/ Stalks/ Stalk height
period (t/rai) (%) stool rai (cm)
2001/02
1. No irrigation 1578 e - 323 b 12,597 e 193 d
2.E 18.07 d 14.51 312 b 15,848 cd 224 ¢
3.V 1944 ¢ 232 387 a 16.508 c 282 b
4Y 1721 d 9.1 367 a 14,832 d 236 ¢
5.Eand V 2431 a 54.1 368 a 18,083 ab 307 a
6. Eand Y 2121 b 344 365 a 16,203 cd 273 b
7.Vand Y 2428 a 539 391 a 16,864 bc 315 a
8. E VandyY 2480 a 57.2 368 a 18,692 a 327 a
Mean 20.64 - 3.60 16,203 270
CV (%) 52 6.3 53 4.7
2002/03
1. No irrigation 1393 d - 241 ¢ 10,699 d 226 ¢
2. E 15.00 ¢ 7.7 242 ¢ 11,636 bc 235 ¢
3.V 17.07 b 225 257b 12,380 b 255 b
4.Y 1490 ¢ 7.0 257b 10,990 cd 236 ¢
5. E and V 1851 a 329 291 a 14,253 a 266 a
6.Eand Y 1723 b 237 255b 11,927 b 250 b
7.Vand Y 18.48 a 327 289 a 14153 a 264 a
8 E VandY 19.39 a 39.2 301 a 14287 a 268 a
Mean 16.81 - 2.67 12,541 250
CV (%) 7.0 - 8.3 8.7 64.6

Means in the same column for each year followed by a common letter are not significantly different at the

5% level by DMRT.

E = establishment, V = vegetative (tillering and stem elongation) and Y = yield formation
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Table 7.  Effects of irrigation periods on % Brix, % polarization (Pol), % fiber and commercial

cane sugar (CCS) of sugarcane sown on clay soil at Chai Nat Field Crop

Research Centre in 2001/02

Irmigation period Brix (%) Polarization (%) Fiber (%) CCS

1. No irrigation 2041 a 1694 a 10.20 a 12.82 a
2. E 20.50 a 16.95 a 10.10 a 1278 a
3.V 2049 a 16.69 a 1013 a 1261 a
4. Y 20.39 a 1693 a 10.17 a 12.57 a
5.Eand V 2024 a 16.77 a 10.18 a 12.83 a
6.Eand Y 2033 a 1691 a 10.20 a 12.71 a
7.Vand Y 20.38 a 1692 a 1015 a 1253 a
8 E.Vand Y 2017 a 16.75 a 10.17 a 12.67 a
Mean 20.40 16.85 10.16 12.69
CV (%) 4.3 1.4 33

Means in the same column followed by a common letter are not significantly different at the 5% level by

DMRT.

E = establishment, V = vegetative (tillering and stem elongation) and Y = yield formation
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