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Yield of Cassava Grown in Beginning of Early Rainy Season under
Supplemental Subsurface-Dripped and Surface-Dripped Irrigations in
Comparison to Natural Rainfed Condition
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ABSTRACT: Cassava production under well- and more precisely management of water and
fertilizer would increase the yield up to its potential. Thus, the production methodology was
developed to overcome these limitations and promote the crop productivity. The experiment
was done to compare the crop physiological characteristics, root yield and starch content
under 3 different regimens: subsurface dripped-, surface dripped-irrigations and control (rainfed
condition) and cassava was planted at the beginning of early rainy seasons (April 2014). The
Strip plot RCBD with 4 replications was adopted with 3 Vertical plots of 1) subsurface dripped-
irrigation with fertigation (SDI), 2) surface dripped-irrigation with fertigation (DI) and 3) natural
rainfed with top-dressed-fertilization (RF). Horizontal plots were 2 cassava varieties, KU50 and
HB80. Data were collected for yield, root starch percentage, fresh and dry weight for all plant
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parts (leaves, stems, root) at 8, 10 and 12 months after planting (MAP), The results showed
cassava responded to different irrication and fertilization methods and 2 cassava varieties.
Average yield of cassava was 6.3, 7.8 and 8.2 ton/rai at 8, 10 and 12 MAP, respectively. Cassava
under subsurface dripped irrigation with fertigation had relative yield increase of 25, 20 and
57 % with the total supply of water (SDl+rainfall) of 742, 890 and 1,118 mm, dripped irrigation
with fertigation increase of 23, 19 and 28 % with the total supply of water (DI + rainfall) of 755,
1,009 and 1,301 mm for cassava at 8, 10 and 12 MAP in comparison to natural rainfed condition
that allowed the total rainfall of 509, 515 Wa¥ 543 mm, respectively. Crop physiological
characteristics and starch content under SDI and DI were higher than RF, especially the cassava
into a state of drought. The expected output will be the distinction of water and fertilizer
applications in 3 different methods to improve the cassava productivity to accommodate the

expansion of industrial demand nowadays.
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Table 1 Total water supply under subsurface-dripped and surface-dripped irrigation with natural
rainfall at 8, 10 and 12 months after planting

Harvesting Months  Treatment Irrigation (mm) Natural rainfed (mm) Total
received Accumulate  received  Accumulate  (mm)
8 MAP SDETI 27 523 69 509 ;42
(May 14 - Dec 16) 6 6 69 >09 2>
RF - - 69 509 509
owe ®ow e m
(May 14 - Feb 15) ,
RF - - 6 515 515
12 MAP SDI 200 575 28 543 1,118
(May 14 - May 15) DI 264 758 28 543 1,301
RF - - 28 543 543

Table 2 Relative fresh root yield percentage affecting by subsurface-dripped and surface-dripped
irrigation comparing with natural rainfall at 8, 10 and 12 months after planting

Harvesting months

Relative fresh root yield (%)

Irrigation and fertilization methods 8 MAP 10 MAP 12 MAP
SDI 125 120 157
DI 123 119 128
RF 100 100 100
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Table 3 Plant height, fresh root yield, starch content, starch yield and harvest index (HI) affecting
by subsurface-dripped and surface-dripped irrigation with natural rainfall at 8 months after
planting (April-December, 2014)

Treatment Plant height Yield Starch content  Starch yield HI
(cm) (ton/rai) (%) (ton/rai)
Irrigation and Fertilization Methods (M)
SDI 225.0 6.8 31.2 2.1 70.1
DI 221.0 6.7 32.0 2.1 72.7
RF 218.0 5.4 30.1 1.6 68.7
LSD 0.05 ns ns ns ns ns
CV. (%) 7.2 24.5 4.5 27.1 7.1
Varieties (V)

KU 50 223.0 6.6 30.9 2.0 69.8
HB 80 220.0 6.0 31.3 1.9 71.2
LSD 0.05 ns ns ns ns ns
CV. (%) 1.4 17.2 2.0 18.1 6.6
SDI KU 50 232.0 7.0 31.1 2.2 70.1
SDI HB 80 219.0 6.6 31.4 2.1 70.1
DI KU 50 224.0 6.7 32.4 2.2 69.4
DI HB 80 218.0 6.7 31.6 2.1 75.9
RF KU 50 214.0 6.1 29.2 1.8 69.8
RF HB 80 223.0 4.8 30.9 1.5 67.6
LSD 0.05 ns ns ns ns ns
CV. (%) 4.5 15.6 53 16.8 8.5
Average 221.0 6.3 31.1 2.0 713
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Table 4 Plant height, fresh root yield, starch content, starch yield and harvest index (HI) affecting by
subsurface-dripped and surface-dripped irrigation with natural rainfall at 10 months after
planting (April 2014-February 2015)

Treatment Plant height Yield Starchc ontent Starch yield HI
(cm) (ton/rai) (%) (ton/rai)

Irrigation and Fertilization Methods (M)

SDI 251.0 8.2 28.5 2.4 70.6
DI 250.0 8.2 29.3 2.4 73.8
RF 244.0 6.9 26.5 1.8 74.8
L.SD 0.05 ns ns ns ns ns
C.V. (%) 7.1 15.5 6.66 18.9 53

Varieties (V)

KU 50 251.0 7.60 27.50 2.1 69.9°
HB 80 245.0 8.00 28.60 2.3 76.2°
L.SD 0.05 ns ns ns ns 4.8
C.V. (%) 3.3 22.03 4.35 19.0 5.1

Interaction between M x V

SDI KU 50 259.0 7.7 28.4 2.2 66.4
SDI - HB 80 243.0 8.8 28.5 2.5 74.8
DI KU 50 256.0 8.5 29.0 2.5 70.5
DI HB 80 243.0 8.0 29.5 2.3 77.2
RF KU 50 240.0 6.5 25.0 1.6 72.9
RF  HB 80 248.0 7.3 279 2.0 76.8
L.SD 0.05 ns ns ns ns ns
CV. (%) 2.7 12.8 3.5 12.5 2.1
Average 248.0 7.8 28.0 2.2 73.1

** Means within a row with different superscripts difference significantly at P < 0.05 (Fisher’s LSD)
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Table 5 Plant height, fresh root vyield, starch content, starch yield and harvest index (HI) affecting by
subsurface-dripped and surface-dripped irrigation with natural rainfall at 12 months after planting
(April 2014 — April 2015)

Treatment  Plant height Yield Starch content Starch yield HI
(em) (ton/rai) (%) (ton/rai)

Irrigation and Fertilization Methods (M)

SDI 269.0 10.0° 26.50° 2.7 73.1°
DI 267.0 8.2° 29.10° 2.4° 74.3°
RF 265.0 6.4° 21.20° 1.4° 66.4°
LSD 0.05 ns 1.8 1.37 0.6 4.1
C.V. (%) 6.3 18.0 4.40 23.2 4.7

Varieties (V)

KU 50 269.0 8.2 251 2.1 67.6°
HB 80 265.0 8.3 26.1 2.2 74.9°
L.SD 0.05 ns ns ns ns 3.7
C.V. (%) 5.7 9.3 4.4 11.2 4.0

Interaction between M x V

SDI - KU 50 278.0 10.0 26.2 2.7 68.8
SDI - HB 80 261.0 10.0 26.9 2.7 77.4
DI KU 50 268.0 8.5 29.4 2.5 72.1
DI HB 80 265.0 8.0 28.8 2.3 76.6
RF KU 50 261.0 6.0 19.8 1.2 61.9
RF HB 80 269.0 6.9 22.7 1.6 70.8
LSD 0.05 ns ns ns ns ns
C.V. (%) 3.6 20.8 8.4 24.8 5.1
Average 267.0 8.2 25.6 2.2 71.3

** Means within a row with different superscripts difference significantly at P < 0.05 (Fisher’s LSD)
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