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Assessment of Cassava Water Footprint in Farmers’ Fields
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ABSTRACT

Water footprint is used as a tool to measure both direct and indirect water uses
by crops or products. Cassava fresh root yield has a wide range of uses in many local
downstream industries. Water footprint (WF) of cassava had mostly been reported from
secondary data-due to limited availability of field-based publication. WF of cassava fresh
root yield in farmer’s fields was investigated from 4 consecutive growing seasons from
2017/18 to 2020/21 in 26 provinces. Results showed that WF varies for each region due
to differences in soils, weather and management. Most cassava were grown under rainfed
conditions and KU50, R5 R72 and R11 were the major cultivars. The growing season started
from March to May, earlier in eastern region and later in the northern region, thus varied from
10.4 to 19 months long. The average fertilizer application rate was 7.2 kg.N/rai The average
yield was 4.1 ton/rai. Average yield from Udon Thani province was the highest at 6.5 ton/rai
and Pitsanulok was the lowest at 2.9 ton/rai. The WF assessment showed that water uses
per 1 ton of fresh root product was 268 m® whereas 226 m®is WF_and 42 m® is we
Uthai Thani province was the highest at 402 m®and Udon Thani was the lowest at 138 m®
The water footprint was found to be positively correlated with the amount of fertilizer used
but was the opposite for cassava fresh root yield. The month of the year at harvest, number
of months after planting and planting year tend to increase water footprint, whereas cultivar

was not found to be related to water footprint.
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Table 1 Percentage of cassava varieties used for planting in each province during 2017/18-

2020/21 growing season

Cassava variety*

Province
R5 R72 R9 R11 R13 KU50 HB60 HB80 others

Nakhon Ratchasima 35 15.7 0.25 0.18 49.3
Ubon Ratchathani 96 4.36
Buri Ram 34 65.8
Si Sa Ket 100

Maha Sarakham 11 31.7 57.2
Surin 31 42 1.6 132 129
Chaiyaphum 3 31 1 422 113 0.69 212
Loei 6 41 1 2341 66.3
Udon Thani 1 36 27 137 135 296 11.3
Kalasin 19 8.08 125 229 37.8
Khon Kaen 57 2 16 9.1 13 3.64
Sakon Nakhon 100

Mukdahan 88 125
Kanchanaburi 8 85 11 3.1 259 26 3.64 13.7
Nakhon Sawan 5 3 10 49 5.1 7.45 1.06 18.8
Lop Buri 0.1 33 1 414 1.61 59.6
Uthai Thani 29 11 37 5 2.8 3.31 3.91 225 39.7
Sa Kaeo 1 22 42 2 0.6 274 117 8.01 34
Chon Buri 8 13 38 3 0.1 15.6 253 15.3 16.4
Chachoengsao 19 6.5 9.2 2 319 0.62 1.03 29.6
Chanthaburi 10 41 48.6
Prachin Buri 1 40 15 35.6 7.45
Kamphaeng Phet 9 0.8 1.1 17 1.1 0.05 2.1 511 64
Phetchabun 5 45 50.2
Tak 60 92 79 3 09 6.11 3.13 6.65 298
Phitsanulok 2 43 0.6 911 1.99

*Note : R5: Rayong 5, R72: Rayong 72, R9 : Rayong 9, R11 : Rayong 11, R13: Rayong 64-13, KU50: Kasetsart 50 HBG60:
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Table 2 Percentage of cassava growing

area in each month of growing and harvesting

Growing period (month of the year)

Harvesting period (month of the year)

Province

1 2 3 4 5 6 7 8 910112 1 2 3 4 5 6 7 8 9 10 11 12
Nakhon Ratchasima 2 1 4 2 1 7 25 9 5 113 1 2 3 1 3
Ubon Ratchathani 2 1 2 2 6 26 11 1 1 3 6 4
Buri Ram 2 2 3 2 8 3 41321 0 4 316 1 425 6
Si Sa Ket 30 19 29 15 6
Maha Sarakham 8 4 4 10 7 23 30 18 [
Surin 10- gl 215 3 3 12
Chaiyaphum 0 14 25 17 7 6 1 3 513 4 6
Loei 28 23 22 12 1 1 1 1
Udon Thani 0 173 8 1 0 0 1 9 0 4 6
Kalasin 1 28 25 10 1 17 10 4
Khon Kaen 25- 6 1 2 5 8
Sakon Nakhon 2 28 9 4 2 7 2 18 12 10
Mukdahan 2 7 16 2 5 7 4
Kanchanaburi 3 19 30 16 1 2 0 4 4 4
Nakhon Sawan 2 5012 s 2 21-
Lop Buri 4 16 24 5 16
Uthai Thani 7- 11 19 21 8 3 2 5z
Sa Kaeo 2 1 18 3 715 2 2 1 5 5 0 26
Chon Buri 1 915 8 6 0 14 2 8 0 11 27
Chachoengsao 1 a 7 327 24 3 2 1 0o 1 17 17 7
Chanthaburi 14 16 2 9 9 16
Prachin Buri 1 0 15 28 6 4 0 1 3
Kamphaeng Phet a4 2 2 218 14 3 2 217 8
Phetchabun 1 2 12 8
Tak 1 2 6 12 5 4 23 14 13 125 2
Phitsanulok 1 13

LI

1- 17 2. 18

period at 26 cassava plantation provinces

during 2017/18 - 2020/21
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Table 3 Fresh root yield, nitrogen application, duration, WFgre WF WF and WF of

en blue grey

cassava plantation in each province during 2017/18 - 2020/21 growing season

area Yield Nitrogen Duration WF WF WF WF
Province green blue grey
(rai) (ton/rai) (kg.N/rai) (month) (m%ton) (m%ton) (m%ton (m%ton)

Rainfed 4.1 7.2 105 226 0 42 268
Nakhon Ratchasima 1,477,367 4 6.3 111 274 0 36 310
Ubon Ratchathani 479,069 338 5.7 9.6 213 0 40 253
Buri Ram 255,686 41 8.9 9.1 189 0 55 245
Si Sa Ket 156,386 46 109 9.9 168 0 54 222
Maha Sarakham 139,302 35 9.6 9.3 222 0 60 282
Surin 115,881 32 126 9.8 261 0 85 346
lower northeast region 4 7.2 104 245 0 43 288
Chaiyaphum 632,590 46 54 105 212 0 25 238
Loei 318,354 47 8.1 105 151 0 39 189
Udon Thani 265,041 6.5 6.6 105 116 0 22 138
Kalasin 254,038 5 6.4 113 142 0 28 170
Khon Kaen 233,930 52 6.8 10.6 151 0 26 177
Sakon Nakhon 116,118 45 6.2 1.3 155 0 29 183
Mukdahan 140,109 4.2 6.1 9.9 190 0 34 224
upper northeast region 5 64 10.6 168 0 28 196
Kanchanaburi 481,424 441 4 1.2 268 0 27 295
Nakhon Sawan 373,356 33 8.6 9.6 304 0 59 364
Lop Buri 303,450 47 6.3 9.9 166 0 27 193
Uthai Thani 160,345 3.1 94 11.2 328 0 74 402
central region 39 6.5 104 262 0 42 304

Sa Kaeo 376,058 35 9.4 10.1 245 0 79 324
Chon Buri 150,932 3.8 136 1.2 222 0 72 294
Chachoengsao 220,555 35 125 10.8 258 0 85 343
Chanthaburi 54,612 43 37 10.1 190 0 30 220
Prachin Buri 119,275 45 111 9.5 202 0 47 249
east region 37 10.7 104 236 0 72 308
Kamphaeng Phet 684,357 3.7 6.3 11.0 205 0 37 242
Phetchabun 215,016 3.1 7.2 9.4 260 0 55 315
Tak 135,710 4 1.8 10.6 217 0 9 226
Phitsanulok 164,960 29 8.7 113 302 0 71 373
north region 35 6.3 10.7 230 0 42 272
Irrigation 267 135 19 420
Ubon Ratchathani 3 59 9.0 462 181 64 707
Chaiyaphum 45 0.5 11.0 195 118 2 315
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Figure 1 Water footprint and yield of cassava at various times of harvest
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