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ABSTRACT

Water footprint is used as a tool to measure both direct and indirect water used by
crops. Water footprint of cassava production was examined under 3 water managements,
including irrigation condition (Nakornratsrima), limited-irrigation condition (Kampangpet) and
rainfed condition (Rayong). One ton of cassava from 2 consecutive growing seasons between
2015 and 2018 was used to calculate water footprint. The study showed that the averaged
water footprint of cassava was 147-366 m°/ton, comprised of 48-87% or 92-339 m°/ton
green, 0-9% or 0-21 m’/ton blue and 13-48% or 29-97 m’/ton grey water. Irrigation
conditions had low water footprint of 211 m’/ton, compared to 224 and 301 m’/ton of
limited-irrigation and rainfed conditions, respectively. Higher yield gave low water footprint,
whereas irrigation as crop water requirement gave a higher yield. Varieties and planting times
were the main factors determining water footprint differences, although cassava was grown
at the same farm. In water-limited area, planting in June caused crop water deficit. Optimum
planting date and supplemental irrigation were needed, particularly at initial stages of growth.
Growing in the late rainy season made water deficit during some growing periods. In
limited water resource area, optimum growing period was a better choice. Planting in June
should be avoided due to inadequate rainfall for crop water use. In rainfed area, planting in
November caused more severely water deficit during 3-5 months after planting, compared

to growing in January. Use a suitable variety would increase yield.

Key words: water footprint, cassava, irrigation management
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Table 1 Variety, planting-harvest date, amount of rainfall, Irrigation water and N- fertilizer

application during growing season in Nakhon Ratchasima, Kamphaeng Phet and Rayong

Province during 2015-2018

amount of
_ _ _ rain_fall Irr_iga- Irri- N-
location variety plzr;:::g hzr;lteest dl::,I:g “t,:;: ) fret(q:s;cy f(ek ’;'/I:;?)r
season (m3)
(mm.)

Nakhon CMR43-8-89 | 12/12/2015 | 01/09/2016 | 604 78 11 75
Ratchasima | cMR43-8-89 | 16/12/2015 | 01/02/2017 | 1006 162 23 38.2
CMR43-8-89 | 03/03/2017 | 19/12/2017 | 1468 25 2 18.2

KU50 23/03/2017 | 01/11/2017 | 1636 25 2 10.9

Kamphaeng |CMR43-8-89 |06/07/2015 | 15/11/2016 | 1604 11.9 2 228
Phet CMR43-8-89 | 06/07/2015 | 05/07/2016 894 11.9 2 2238
CMR35-22-166 | 06/07/2015 | 15/11/2016 | 1604 11.9 2 228
CMR35-22-166 | 06/07/2015 | 05/07/2016 | 894 11.9 2 22.8

R13 26/02/2015 | 06/04/2016 | 955 55.6 25 16.6

CMR43-8-89 | 26/02/2015 | 06/04/2016 | 955 55.6 25 35

R86-13 06/06/2016 | 19/05/2017 | 1134 205 10 16.6

Pirun1 06/06/2016 | 22/04/2017 | 1134 205 10 16.6

Pirun2 06/06/2016 | 22/04/2017 | 1134 205 10 16.6

KU72 06/06/2016 | 19/05/2017 | 1134 205 10 16.6

Rayong RO 26/11/2015 | 01/11/2016 | 1795 0 0 75
R11 13/01/2015 | 19/01/2017 | 1575 0 0 75

R86-13 09/02/2015 | 15/02/2017 | 1589 0 0 75

R9 23/01/2017 | 10/01/2018 | 1659 0 0 75

R11 23/01/2017 | 11/01/2018 | 1659 0 0 75

R86-13 23/01/2017 | 12/01/2018 | 1659 0 0 75
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Figure 1 Rainfall, effective rainfall cassava water requirement and irrigation water (mm.)

in Nakhon Ratchasima (a), Kamphaeng Phet (b) and Rayong (c) provinces during 2015-2017
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Figure 3 Relationship between cassava fresh root yield and water footprint Nakhon Rat-

chasima, Kamphaeng Phet and Rayong province during 2015-2017
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Table 2 Water footprint and yield of cassava grown under different water management in

Nakhon Ratchasima, Kamphaeng Phet and Rayong province during 2015-2018

Water application variety age yield % Water footprint(m3/ton)

(month) (ton/rai) starch Green Blue Grey total

Irrigation CMR43-8-89 8.77 45 22 135 17.3 333 185
CMR43-8-89 13.7 7.8 24.8 110 20.8 97.8 228

CMR43-8-89 9 7.7 24 126 3.24 47.2 177

KU50 9 4 23 198 3.12 54.4 255

Limited- Irrigation CMR43-8-89 16.6 7 209 123 1.69 65.1 189
CMR43-8-89 121 4.9 20.9 113 3.87 93 210

CMR35-22-166 16.6 9 24 95.3 1.32 50.6 147

CMR35-22-166 121 6.01 24 92 3.15 75.8 171

R13 135 4.88 23 168 6.03 68 242

CMR43-8-89 135 8.64 23 135 6.46 81.1 222

R86-13 11.6 4.1 21.1 168 6.03 80.9 255

Pirun1 10.7 25 15 136 4.88 133 274

Pirun2 10.7 23 17 179 6.41 144 329

KU72 11.6 4.76 16.4 130 4.66 69.7 204

Rainfed R9 11.3 415 279 194 0 36.1 230
R11 12.4 2.72 26.3 339 0 55.1 394

R86-13 124 4.79 214 200 0 313 231

R9 12 515 29.7 198 0 29.1 227

R11 12 32 31.1 319 0 46.9 366

R86-13 12 3.27 30.6 312 0 458 358
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