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Effect of Cassava Starch Waste on Yield and Nutrient Uptake of
Huay Bong 80 Cassava Grown in Korat Soil Series
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ABSTRACT: The experiment was carried out in a farmer field at Ban Khee Lek, Na Dee subdistrict, Na
Yia district, Ubon Ratchathani province, objectively to compare the effect of cassava starch waste applied
at five rates as follow; 0, 1, 2, 4 and 8 t/rai, on cassava, Huay Bong 80 variety, grown in Korat soil series.
A randomized complete block design with four replications was employed. All treatments were added with
16:8:16 kg/rai of N:P,O,:K O. Cassava was harvested at 10-month of age. Result revealed that growing
cassava without soil amendment highly significantly gave the lowest fresh tuber yield with the amount of
3.98 t/rai. Treatments added with cassava starch waste all promoted greater fresh tuber yield than did the
control. The application of cassava starch waste at the rates of 2, 4 and 8 t/rai produced the greatest fresh
tuber yield of 5.61, 5.83 and 5.99 t/rai, respectively, whereas the application of this waste at the rate of 1 t/rai
still gave higher yield (4.67 t/rai) than did the control. The same trend was found in the case of cassava starch
yield and aboveground biomass. Cassava starch waste also affected starch content in cassava fresh tuber
but the application at the rate of 2 t/rai highly significantly stimulated the highest starch content of 24.53%,
which was higher than that of the rate of 8 t/rai (26.00%) while the control having the lowest content of
21.69%. Cassava clearly took up more amounts of major, minor and micronutrient mostly in accordance
with the treatments that gave the highest yield.

Keywords: cassava starch waste, soil amendment, agricultural waste, cassava
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Table 1 Properties of cassava starch waste.
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Properties

Cassava starch waste

pH (1:5 H 0)

Electrical conductivity (dS/m, 1:1 H20)
Organic matter (g/kg)

Cation exchange capacity (cmolc/kg)
Total N (g/kg)
Total P (g/kg)
Total K (g/kg)
Total Ca (g/kg)
Total Mg (g/kg)
Total S (g/kg)
Total Zn (mg/kg)
Total Fe (mg/kg)

Total Cu (mg/kg)
Total Mn (mg/kg)

6.52
0.56
22.9
28.8
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5.8
7.8
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CSW: cassava starch waste; CSWO0 = Control (no application of CSW); CSW1 = 1 t/rai; CSW2 = 2 t/rai; CSW4 = 4 t/rai; CSW8 = 8 t/rai

Figure 1 Effect of cassava starch waste on (a) cassava fresh tuber yield, starch yield and aboveground
biomass, and (b) starch content. Different lowercase letters on bars grouped under one plant
parameter are significantly different (P < 0.01).
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Table 2 Effect of cassava starch waste on nitrogen, phosphorus and potassium uptake (kg/rai) in different

plant parts of cassava grown in Korat soil series.

Tr. N P K

T SB LB S T SB LB S T SB LB S
CSWO0 1.1c 1.6b  7.0c 27bc 01b 14cd 05b 03bc 54 3.8b 1.2b 5.8bc
CSwi1 14bc 16b 10.0ab 3.4ab O0.1ab 1.2d 0.7b 04ab 7.0 3.7b 1.6ab 7.7ab
CSW2 2.3a 25a 80bc 2.1c 0.2a 19ab 0.5b 0.2c 8.9 6.0a 1.4ab 4.8c
CSW4 19ab 29a 119a 3.6a 0.2a 22a 09a 04a 8.5 6.0a 2.1a 8.2a
CSW8 1.6bc 28a 10.9a 3.0ab 0.2a 1.7bc 0.6b 0.3ab 9.2 52a 2.0a 6.1bc
F-test o *x o . * o . - ns *x * o
%CV 20.5 M4 142 14.5 27.5 104  18.1 1561 35.1 13.9 185 15.4

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different lowercase letters

within a column indicate a significant difference according to Duncan’s multiple range test at p < 0.05 and 0.01.
CSW: cassava starch waste; CSW0 = Control (no application of CSW); CSW1 = 1 t/rai; CSW2 = 2 t/rai; CSW4 = 4 t/rai; CSW8 = 8 t/rai

T = tuber; SB = stem base; LB = leaf and branch; S = stem
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Table 3 Effect of cassava starch waste on calcium, magnesium and sulphur uptake (kg/rai) in different
plant parts of cassava grown in Korat soil series.

Tr. Ca Mg S

T SB LB S T SB LB S T SB LB S
CSWO0 1.9c 1.7¢c 16b 0.3ab 05 34 0.5b 0.5 0.9 0.2b 0.3c 0.3c
CSWi1 2.8b 1.5c 2.1ab 0.3a 0.7 3.0 0.7b 0.4 1.0 0.2b  0.5bc  0.4bc
CSw2 4.8a 2.4b 1.7b 0.2b 0.6 4.2 0.6b 0.3 1.8 0.3a 0.3c 0.3c
Ccsw4 4.1a 3.1a 2.6a 0.4a 1.1 4.2 1.1a 0.5 1.5 0.3a 0.5ab 0.5a
Csw8 4.6a 3.2a 2.5a  0.3ab 1.2 4.2 1.2a 0.4 1.4 0.3a 0.6a 0.5ab
F-test * > * * ns ns o ns ns > > >
%CV 23.5 9.8 13.8 14.4 19.7 27.0 13.9 22.2 30.2 11.0 18.1 17.9

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different lowercase letters within
a column indicate a significant difference according to Duncan’s multiple range test at P < 0.05 and 0.01.
CSW: cassava starch waste; CSWO0 = Control (no application of CSW); CSW1 = 1 t/rai; CSW2 = 2 t/rai; CSW4 = 4 t/rai; CSW8 = 8 t/rai

T = tuber; SB = stem base; LB = leaf and branch; S = stem

Table 4 Effect of cassava starch waste on iron and manganese uptake (kg/rai) in different plant parts of
cassava grown in Korat soil series.

Tr. Fe Mn
T SB LB S T SB LB S
CSWO0 19.9c 65.0ab 10.7c 82.2b 11.2¢c 52.2 44.5 29.1
CSW1 29.8bc 55.3b 14.1bc 104.4b 14.8bc 51.5 49.2 43.9
CSw2 39.6b 89.2a 11.2c 86.2b 28.5a 66.2 45.7 41.2
Csw4 48.8ab 88.5a 18.1ab 146.4a 29.0a 58.8 49.6 69.8
CSW8 57.1a 64.9ab 20.2a 98.6b 22.0ab 71.2 60.6 47.5
F-test * * > * * ns ns ns
%CV 33.1 17.0 16.4 16.4 19.8 314 4.7 30.1

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different lowercase letters within a
column indicate a significant difference according to Duncan’s multiple range test at P < 0.05 and 0.01.

CSW: cassava starch waste; CSWO0 = Control (no application of CSW); CSW1 = 1 t/rai; CSW2 = 2 t/rai; CSW4 = 4 t/rai; CSW8 = 8 t/rai

T = tuber; SB = stem base; LB = leaf and branch; S = stem

Table 5 Effect of cassava starch waste on copper and zinc uptake (kg/rai) in different plant parts of

cassava grown in Korat soil series.

Tr. Cu Zn

T SB LB S T SB LB S
CSWO0 3.0b 04 1.2c 0.4 2.5 5.9b 2.5¢c 2.8bc
CSW1 3.5b 0.5 1.6bc 0.5 4.1 6.0b 5.0ab 3.5ab
CSw2 5.9a 0.6 1.3c 0.6 6.8 9.6a 4.0bc 2.2c
Csw4 5.7a 0.7 2.1a 0.7 5.5 9.5a 6.7a 3.9a
CSw8 4.8ab 0.5 2.0ab 0.5 5.4 8.2a 6.8a 3.1b
F-test * ns > ns ns > > *
%CV 21.6 16.4 13.7 16.4 33.9 12.2 21.0 13.3

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different lowercase letters within a
column indicate a significant difference according to Duncan’s multiple range test at P < 0.05 and 0.01.

CSW: cassava starch waste; CSWO0 = Control (no application of CSW); CSW1 = 1 t/rai; CSW2 = 2 t/rai; CSW4 = 4 t/rai; CSW8 = 8 t/rai

T = tuber; SB = stem base; LB = leaf and branch; S = stem
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