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Effect of gypsum, cassava starch waste and peel on cassava,
Huay Bong 80 variety, grown in Yasothon soil series
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ABSTRACT: The cumulative effect of gypsum and wastes from cassava starch manufacturing plant on cassava, Huay
Bong 80 variety, in Yasothon soil series was studied in Nakhon Ratchasima province for three years. Experimental
design was arranged in randomized complete block with four replications. There were six treatments, comprising
the control (T1) with no application of soil amendment, applications of cassava starch waste (T2) and cassava peel
(T3), each at the rate of 1,000 kg/rai, gypsum (T4) at the rate of 200 kg/rai, and gypsum together with cassava starch
waste (T5) and with cassava peel (T6) at the rates as in previous treatments. Result revealed that soil amendments
highly significantly increased cassava fresh tuber and starch yields and aboveground biomass in the first year with
less apparent effect in the second and there was no statistical difference in the third year. The addition of gypsum at
the rate of 200 kg/rai significantly gave the highest cassava fresh tuber and starch yields, and aboveground biomass
of 493, 1.45 and 1.15 t/rai, respectively but with no statistical difference from which gypsum was applied together
with cassava peel (4.58 t/rai). Continuous application of cassava peel for two years statistically induced the highest
cassava yield of 4.13 t/rai but with no different effect when used it with gypsum (4.12 t/rai). The use of cassava starch
waste, nevertheless, gave the lowest yield in both years. Soil amendments applied for three consecutive years had no
different impacts on soil bulk density and hydraulic conductivity. In the case of soil chemical property, applying both
wastes from cassava starch manufacturing plant solely and together with gypsum mostly promoted greater organic
matter and available nutrients contents that remained in the soil than did sole addition of gypsum.
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Figure 1 Monthly rainfall distribution during a period of growing cassava.
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Table 1 Properties of soil amendments used in the experiment.

Properties Gypsum Cassava starch waste Cassava peel
pH (1:5H 0) 75 4.64 5.8
CEC (cmolc/kg) nd 0.62 140
OC (%) 0.78 19.68 20.53
EC (dS/m, 1:5 HZO) 2.76 0.62 1.06
Total N (g/kg) 0.04 3.5 6.3
Total P (g/kg) 4.4 0.94 0.5
Total K (g/kg) 117 2.8 5.2
Total Ca (g/kg) 69.1 5.6 6.2
Total Mg (g/kg) 0.6 1.4 1.3
Total S (g/kg) 398 nd nd
Total Na (g/kg) 0.1 2.9 2.9
Total Mn (mg/kg) 155 1.4 15.1
Total Zn (mg/kg) 91 21 2.8
Total Fe (mg/kg) 0.7 71 191
Total Cu (mg/kg) 134 0.44 55

nd = not determined
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Table 2 Properties of topsoil and subsoil of Yasothon soil series prior to conducting the experiment.
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Soil properties Topsail Subsoil
(0-30 cm) (30-60 cm)
pH (1:1 HZO) 5.46 4.66
Organic matter (g/kg) 6.27 1.02
Total N (g/kg) 0.14 0.02
Available P (mg/kg) 1.10 1.43
Available K (mg/kg) 11.22 8.83
Extractable Ca (cmolc/kg) 0.54 0.31
Extractable Mg (cmolc/kg) 0.18 0.10
Extractable K (cmolc/kg) 0.03 0.02
Extractable Na (cmolc/kg) 0.39 0.35
CEC (cmolc/kg) 15 1.8
Textural class Loamy sand Sandy loam
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Different lowercase letters on bars for different treatments grouped under the same year are significantly different (p < 0.05 and 0.01).

T1: no soil amendment; T2: cassava starch waste 1,000 kg/rai; T3: cassava peel 1,000 kg/rai; T4: gypsum = 200 kg/rai; T5: cassava

starch waste 1,000 kg/rai + gypsum 200 kg/rai; T6: cassava peel 1,000 kg/rai + gypsum 200 kg/rai

Figure 2 Effect of soil amendments on yield components; fresh tuber yield (a), starch content (b) and

starch yield (c) of cassava grown on Yasothon soil series

Table 3 Effect of soil amendments on aboveground biomass weight of cassava grown in Yasohont soil series.

Fresh weight (t/rai)

Treatment Leaf and branch Stem Stem base Aboveground biomass
Yr-1 Yr-2  Yr-3 Yr-1 Yr-2 Yr-3 Yr-1 Yr-2 Yr-3 Yr-1 Yr-2 Yr-3

T1 0.26 0.42 0.33 0.26¢c 0.25 0.60 0.32 0.37 0.49 0.84b 1.03 1.42

T2 0.26 0.39 0.71 0.30c 0.24 0.58  0.28 0.38 0.53 0.84b 1.01 1.81

T3 0.23 0.59 0.52 0.33bc 0.38 048  0.28 043 042 0.84b 1.40 1.42

T4 0.35 047 064 0.45a 0.30 064 0.35 0.41 0.60 1.15a 1.18 1.89

T5 0.31 0.50 0.71 0.33bc  0.30 052  0.32 043 049 095ab 1.23 1.71

T6 0.34 048 0.74 0.42a 0.36 0.58 0.39 0.42 0.55 1.15a 1.27 1.86
F-Test ns ns ns * ns ns ns ns ns * ns ns
CV. (%) 21 29 27 16 18 22 16 13 20 12 62 19

ns: non significant; *: significant at 0.05 probability level; means with different letters within a column indicate a significant

difference according to Duncan’s multiple range test at p < 0.05.

T1: no soil amendment; T2: cassava starch waste 1,000 kg/rai; T3: cassava peel 1,000 kg/rai; T4: gypsum = 200 kg/

rai; T5: cassava starch waste 1,000 kg/rai + gypsum 200 kg/rai; T6: cassava peel 1,000 kg/rai + gypsum 200 kg/rai
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Figure 3 The average yield components; fresh tuber yield, starch yield and aboveground biomass of cassava

grown in Yasothon soil series over three years of the study.
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Figure 4 Cumulative effect of soil amendments on bulk density (a) and hydraulic conductivity (b) of Yasothon

soil series.
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Table 4 Cumulative effect of soil amendments on some chemical properties of topsoil horizon.

Soil pH oM Available plant nutrient (mg/kg)
Treatment
(1:1H.0) (g/kg) P K S Ca
T1 5.36 3.33ab 8.1cd 42.9ab 4.05b 118a
T2 5.35 4.50a 11.6ab 44.0ab 6.91a 124a
T3 5.71 5.08a 6.6d 39.1ab 4.33b 126a
T4 5.73 3.75ab 6.7d 31.7b 4.89b 86b
T5 6.09 5.05a 9.5bc 49.9ab 4.20b 86b
T6 5.61 2.58b 12.8a 64.3a 7.91a 64b
F-Test ns B ok B . wx
CV (%) 10 7 15 35 16 26

Available P = soil extracted by Bray Il solution (Bray and Kurzt, 1945); Available K and Ca = soil extracted by
1M NHAOAc at pH 7.0 (Pratt, 1965); Available S = soil extracted by 0.008 M Ca(HZPO4) (Combs et al., 1998)
ns: non significant; *, **: significant at 0.05 and 0.01 probability levels, respectively; means with different letters

within a column indicate a significant difference according to Duncan’s multiple range test at p < 0.05 and 0.01.

T1: no soil amendment; T2: cassava starch waste 1,000 kg/rai; T3: cassava peel 1,000 kg/rai; T4: gypsum
= 200 kg/rai; T5: cassava starch waste 1,000 kg/rai + gypsum 200 kg/rai; T6: cassava peel 1,000 kg/rai +

gypsum 200 kg/rai
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