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Effect of Surface and Subsurface Automatic Drip Irrigation on Yield
of Early Harvesting Cassava Grown in Late Rainy Season
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ABSTRACT: Drip irrigation in cassava production could effectively increase growth, yield, and
starch content. This resulted in reducing crop cycle and pest control costs. The objective was
to study the effect of drip irrigation on dry weight accumulation and yield of cassava, which
was planted in late rainy season and harvested at 8 months after planting (MAP). The experiment
was conducted on 2 planting dates, at the beginning of late rainy season (LRS1) in October and
at the end of late rainy season (LRS2) in December. The strip plot design with 4 replications
was adopted. The vertical plots were subsurface drip irrigation (SDI), surface drip irrigation (DI),
and natural rainfed (RF). The drip irrigation was automated according to the soil moisture to
maintain the soil moisture tension between -30 and -60 kPa. The horizontal plots were cassava
varieties, KU50 and HB80. The results of LRS1 showed that at 8 months after planting, the SDI
resulted in significantly higher plant height than that of DI and RF treated cassava. In LRS2, the
plant height of SDI and DI was statistically higher than that of RF (P < 0.01). The dry weight of
stem, stump, and roots of SDI and DI were significantly higher than those of RF in both planting
dates (P < 0.01). LRS2 demonstrated a higher yield than LRS1. Both irrigation methods provided
significantly higher yield and starch percentage than RF (P < 0.01) while the yield and starch
percentage of KU50 and HB80 were not significantly different in both planting dates. SDI resulted
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in the highest economical yield and water use efficiency in early harvesting cassava planted in

late rainy season.
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Figure 1 Average temperature and rainfall in Khao Hin Sorn Research Station, Chachoengsao
province from October 2014 to August 2015
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Figure 2 Soil moisture tension of subsurface drip irrigation (SDI), surface drip irrigation (DI), and
rainfed (RF) at 30 cm soil depth in the beginning of late rainy season planting date

experiment (LRS1)
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Figure 3 Soil moisture tension of subsurface drip irrigation (SDI), surface drip irrigation (DI), and

rainfed (RF) at 30 cm soil depth in the end of late rainy season planting date experiment

(LRS2)
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Table 1 Effect of irrigation regimes and cassava varieties on cassava height (cm) in the beginning
of late rainy season planting date experiment (LRS1) at 2, 4, 6, and 8 months after

planting (MAP)

Factors 2 MAP 4 MAP 6 MAP 8 MAP
Irrigations

Sol 449 + 8.0° 814 +6.7° 128.0 + 11.2° 168.7 + 13.2°
DI 37.0 + 3.1% 538 £ 6.7° 94.2 + 18.2° 130.4 + 16.2°
RF 311 +57° 415+ 7.4° 86.8 + 10.4° 124.3 + 23.3°
LSD 10.0* 8.0%* 16.2%* 19.9%*
CV (%) 21.6 11.1 12.9 11.5
Varieties

KU50 378 £9.0 60.0 + 20.1 107.4 + 22.5° 135.8 + 25.3°
HB8O 376+75 578 £ 17.1 98.6 + 22.6" 146.5 + 27.6°
LSD ns ns 4.9*% 3.8%*
CV (%) 8.0 9.3 3.6 2.1
Irrigations x Varieties

SDI x KU50 449 + 10.6 84.7 + 8.0 131.9 + 13.8 160.7 £ 3.1
SDI x HB8O 450 £ 5.9 781+ 35 124.0 + 8.0 176.8 + 14.9
DI x KU50 36.7 £2.3 54.2 + 3.1 97.9 + 16.8 124.7 £ 19.9
DI x HB8O 373+ 4.2 534+ 9.7 90.6 + 21.3 136.2 + 11.5
RF x KU50 318 +7.6 412 £ 89 923+ 12.7 122.2 + 26.7
RF x HB8O 30.5 £ 4.0 419 £ 6.9 81.2+28 126.4 + 23.3
LSD ns ns ns ns

CV (%) 12.9 13.0 9.0 6.8
Average 37.7 £8.1 58.9 + 18.3 103.0 + 22.5 141.1 + 26.5

>"“Means followed by the same letter at the same column were not significantly different by

least significant difference (LSD) at P < 0.05

= significant at P < 0.05, ** =
SDI = subsurface drip irrigation, DI = surface drip irrigation, RF = rainfed, KU50 = Kasetsart 50,
HB80 = Huay Bong 80, CV = coefficient of variation

ns = not significant, *

significant at P < 0.01
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Table 2 Effect of irrigation regimes and cassava varieties on cassava height (cm) in the end of
late rainy season planting date experiment (LRS2) at 2, 4, 6, and 8 months after planting

(MAP)
Factors 2 MAP 4 MAP 6 MAP 8 MAP
Irrigations
SDI 378 +5.7° 68.6 + 8.6° 129.7 + 8.7° 187.6 + 12.4°
DI 27.0 £ 3.7° 413 + 6.9° 111.8 £ 11.3° 175.8 + 20.4°
RF 14.2 + 2.5° 21.0 + 4.6 731 +12.9° 129.4 + 12.5°
LSD 4.4%* 10.7%* 15.6%* 18.0%*
CV (%) 13.8 20.1 12.1 9.0
Varieties
KU50 269 +11.0 42.7 +19.8 105.6 + 26.3 172.2 £ 30.5
HB8O 258 + 10.7 44.5 + 23.0 104.2 + 27.5 156.3 + 27.7
LSD ns ns ns ns
CV (%) 16.5 13.4 15.5 7.5
Irrigations x Varieties
SDI x KU50 395 +37 669 £ 7.0 127.0 £ 6.9 190.4 + 14.8
SDI x HB80 36.1+73 70.3 +10.8 132.4 + 10.4 184.8 + 10.9
DI x KU50 265+ 35 385+ 6.5 116.9 = 14.0 192.1 + 143
DI x HB8O 275+43 44.2 £ 6.9 106.7 £ 5.9 1595+ 75
RF x KU50 147+ 25 228 +4.2 729 +9.2 134.2 + 10.2
RF x HB80 138 + 27 192 +49 734 + 173 124.6 + 14.1
LSD ns ns ns ns
CV (%) 20.4 16.9 8.7 6.8
Average 26.3 +10.6 43.6 +21.0 104.9 + 26.3 164.2 + 29.6

>"“Means followed by the same letter at the same column were not significantly different by
least significant difference (LSD) at P < 0.05

ns = not significant, * = significant at P < 0.05, ** = significant at P < 0.01

SDI = subsurface drip irrigation, DI = surface drip irrigation, RF = rainfed, KU50 = Kasetsart 50,

HB80 = Huay Bong 80, CV = coefficient of variation
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Table 3 Effect of irrigation regimes and cassava varieties on dry weight accumulation in the
beginning of late rainy season planting date experiment (LRS1) at 8 months after planting

Dry weight accumulation (kg/rai)

Factors

Leaf Stem Stump Root Total
Irrigations
SDI 203 + 64 256 + 85° 178 + 39° 1,641 + 303° 2,278 + 402°
DI 142 + 43 177 + 47° 133 + 20° 1,074 + 222° 1,527 + 306"
RF 145 + 39 120 + 35° 103 + 15° 486 + 110° 855 + 147°¢
LSD ns 51%* 24%* 194%* 274%*
CV (%) 27.2 22.7 14.2 14.9 14.4
Varieties
KU50 182 + 50 215 + 94° 148 + 48 1,075 + 608 1,620 + 765
HB8O 144 + 57 155 + 53° 129 + 30 1,059 + 462 1,487 + 565
LSD ns 28** ns ns ns
CV (%) 25.5 11.7 22.0 13.4 9.8
Irrigations x Varieties
SDI x KU50 215 £ 56 310 + 88 200 + 39 1,775 + 143 2,500 + 272
SDI x HB80 191 + 78 203 + 40 157 + 27 1,506 + 382 2,057 + 416
DI x KU50 162 + 47 199 + 53 137 + 23 1,039 + 295 1,537 + 405
DI x HB80 122 + 31 155 + 31 130 + 19 1,109 = 157 1,517 + 233
RF x KU50 170 + 39 135 + 29 107 + 19 412 + 64 823 + 147
RF x HB80 120 + 19 106 + 38 100 + 11 560 + 97 886 + 162
LSD ns ns ns ns ns
CV (%) 39.7 34.2 22.0 26.2 24.5
Average 163 + 56 185 + 81 138 + 40 1,067 + 528 1,553 + 661

a, b, c

Means followed by the same letter at the same column were not significantly different by
least significant difference (LSD) at P < 0.05

ns = not significant, * = significant at P < 0.05, ** = significant at P < 0.01

SDI = subsurface drip irrigation, DI = surface drip irrigation, RF = rainfed, KU50 = Kasetsart 50,
HB80 = Huay Bong 80, CV = coefficient of variation
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Table 4 Effect of irrigation regimes and cassava varieties on dry weight accumulation (kg/rai) in
the end of late rainy season planting date experiment (LRS2) at 8 months after planting

Dry weight accumulation (kg/rai)

Factors

Leaf Stem Stump Root Total
Irrigations
SDI 209 + 70 270 + 59° 215 + 29° 1,658 + 329° 2,353 + 348°
DI 241 + 67 299 + 86° 203 + 35° 1,367 + 218° 2,110 + 262°
RF 172 + 43 130 + 31° 121 + 18" 534 + 122° 956 + 149"
LSD ns 52%* 33 262%* 281%*
CV (%) 24.1 18.1 15.1 18.1 12.7
Varieties
KU50 248 + 57° 274 + 104 183 + 52 1,105 + 535 1,810 + 689
HB80 167 + 44° 193 + 72 176 + 51 1,267 + 550 1,802 + 686
LSD 54** ns ns ns ns
CV (%) 20.0 29.4 19.1 23.8 21.9
Irrigations x Varieties
SDI x KU50 242 + 79 310 £ 55 205 + 38 1,558 + 432 2,314 + 471
SDI x HB80 177 £ 49 231 + 32 226 + 16 1,758 + 198 2,392 + 237
DI x KU50 295 + 23 357 + 77 216 + 48 1,249 + 265 2,117 + 389
DI x HB8O 187 + 47 241 + 50 190 + 11 1,484 + 61 2,102 + 90
RF x KU50 208 + 14 154 + 26 129 + 18 509 + 142 1,000 + 171
RF x HB80 135 + 25 106 + 9 113 + 16 558 + 114 912 + 133
LSD ns ns ns ns ns
CV (%) 18.8 20.6 15.1 15.8 14.1
Average 207 + 65 233 + 97 180 + 51 1,186 + 537 1,806 + 672

a, b, c

= significant at P < 0.01
SDI = subsurface drip irrigation, DI = surface drip irrigation, RF = rainfed, KU50 = Kasetsart 50,

HB80 = Huay Bong 80, CV = coefficient of variation
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Means followed by the same letter at the same column were not significantly different by
least significant difference (LSD) at P < 0.05
ns = not significant, * = significant at P < 0.05, **
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Table 5 Effect of irrigation regimes and cassava varieties on number of primary branches per
plant (NBP), number of tuberous per plant (NTP), fresh root yield (FRY), percent of
starch (PS), and harvest index (HI) of cassava in the beginning of late rainy season
planting date experiment (LRS1) at 8 months after planting

Factors NBP NTP FRY (kg/rai) PS (%) HI
Irrigations

SDI 20+0.2 9.4 + 1.5° 4,737 + 975° 237 +1.3° 0.72 + 0.04°
DI 1.7 £0.0 82+ 1.6° 3,150 + 634° 224 +12° 0.70 + 0.04°
RF 1.7+0.1 73+ 12° 1,561 + 263° 19.8 + 1.5° 0.57 + 0.07°
LSD ns 1.0%* 698** 0.8** 0.03**
CV (%) 10.9 9.6 18.1 2.8 3.8
Varieties

KU50 1.8+0.1 85+ 16 3,187 + 1,635 213 +22 0.63 = 0.10°
HB8O 1.8+£0.2 81+17 3,112 + 1,377 226+ 1.8 0.70 + 0.06°
LSD ns ns ns ns 0.01**
CV (%) 4.7 21.8 16.3 7.8 1.3

Irrigations x Varieties

SDI x KU50 20+ 0.1 93+ 18 5,063 + 547 233 +1.3 0.71 £ 0.03
SDI x HB80 1.9 +0.3 94+ 15 4,411 + 1,278 240 + 1.5 0.73 = 0.06
DI x KU50 1.8 + 0.0 89 +1.2 3,077 + 768 218+ 1.0 0.67 = 0.03
DI x HB8O 1.7 £ 0.0 75+ 17 3,223 + 577 230+ 1.1 0.73 £ 0.01
RF x KU50 1.8 +£0.1 173+12 1,420 + 204 188+ 14 0.50 £ 0.02
RF x HB80 1.7+0.2 74+14 1,702 + 258 20.7 + 1.1 0.63 + 0.01
LSD ns ns ns ns ns

CV (%) 6.6 12.3 28.2 5.6 6.6

Average 1.8 +0.2 83+16 3,149 + 1,479 219+ 2.1 0.66 + 0.09

>"“Means followed by the same letter at the same column were not significantly different by
least significant difference (LSD) at P < 0.05

ns = not significant, * = significant at P < 0.05, ** = significant at P < 0.01

SDI = subsurface drip irrigation, DI = surface drip irrigation, RF = rainfed, KU50 = Kasetsart 50,

HB80 = Huay Bong 80, CV = coefficient of variation
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Table 6 Effect of irrigation regimes and cassava varieties on number of primary branches per
plant (NBP), number of tuberous per plant (NTP), fresh root yield (FRY), percent of
starch (PS), and harvest index (HI) of cassava in the end of late rainy season planting
date experiment at 8 months after planting

Factors NBP NTP FRY (kg/rai) PS (%) HI
Irrigations

SDI 1.9 +0.1° 133 + 2.2° 4,960 + 728° 243+ 1.3° 0.70 + 0.06°
DI 1.9 +0.1° 10.5 + 1.0° 4,157 + 796" 226+ 1.1° 0.65 + 0.07°
RF 1.6 + 0.2° 7.7 £2.1° 1,924 + 378° 18.3 + 1.6° 0.56 + 0.07°
LSD 0.2%* 1.5%* 574%* 1.4%* 0.06**
CV (%) 7.8 10.0 12.7 5.4 8.7
Varieties

KU50 1.8+02 11.1£29 3,462 + 1,474 212 +32 0.59 + 0.09"
HB8O 1.8+02 9.7 £ 26 3,898 + 1,468 223+25 0.68 + 0.06°
LSD ns ns ns ns 0.03**
CV (%) 2.0 20.1 26.2 5.5 43

Irrigations x Varieties

SDI x KU50 1.8 +0.1 141+ 2.2 4,782 + 833 243+ 1.4 0.67 + 0.07
SDI x HB80 1.9+0.0 125+ 1.6 5,139 + 677 244 + 1.4 0.73 + 0.03
DI x KU50 1.8 +0.1 10.8 + 0.8 3,780 + 1,029 219+ 0.8 0.59 + 0.02
DI x HB8O 1.9 +0.1 102+ 1.1 4,534 + 201 234+ 1.0 0.71 + 0.03
RF x KU50 1.7+03 83+15 1,825 + 432 174 +£1.8 0.50 + 0.06
RF x HB8O 15+0.1 71 +26 2,022 + 347 192 +£0.7 0.61 +0.04
LSD ns ns ns ns ns

CV (%) 10.0 19.4 16.7 5.6 4.6

Average 1.8+0.2 10.4 £ 2.8 3,680 = 1,456 21.8+29 0.63 + 0.09

a, b, c

Means followed by the same letter at the same column were not significantly different by
least significant difference (LSD) at P < 0.05

ns = not significant, * = significant at P < 0.05, ** = significant at P < 0.01

SDI = subsurface drip irrigation, DI = surface drip irrigation, RF = rainfed, KU50 = Kasetsart 50,
HB80 = Huay Bong 80, CV = coefficient of variation
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Table 7 Fresh root yield, rainfall, irrigation water applied, total water use, water use efficiency,

and relative yield of cassava at the beginning and the end of late rainy season planting

date at 8 months after planting

LRS1 LRS2
Data sDl DI RF sDI DI RF
Fresh root yield (kg/rai) 4,737 3,150 1,561 4,960 4,157 1,924
Rainfall (mm) 610 610 610 569 569 569
Irrigation water applied (mm) 202 254 0 98 115 0
Total water use (mm) 812 864 610 667 684 569
Water use efficiency (kg/rai/mm) 5.8 3.6 2.6 7.4 6.1 3.4
Relative yield (%) 150 100 50 135 113 52

LRSI = beginning of late rainy season planting date, LRS2 = end of late rainy season planting date,

SDI = subsurface drip irrigation, DI = surface drip irrigation, RF = rainfed
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