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Effect of Gypsum and Bentonite on Sugarcane, K 95-84 variety,
Grown in Satuk Soil
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ABSTRACT: The study on residual and cumulative effects of gypsum and bentonite on cane yield and nutrient uptake
of sugarcane, K 95-84 variety, grown on Satuk soil series. The experiment was conducted for two years in Nakhon
Ratchasima province. Results showed that the application of gypsum and bentonite at the rate of 100 and 200 kg/
rai had no significant effect on yield and quality of virgin cane. Bentonite applied at the rate of 200 kg/rai gave the
highest fresh virgin cane yield of 8.87 t/rai, but with no statistical difference from other treatments. The residual and
cumulative effects of gypsum and bentonite applied significantly affected cane yield, shoot tip andleaf weight, and
stalk number of 1% ratoon cane. Gypsum applied at the rate of 200 kg/rai only in the first year highly significantly
gave the greatest fresh ratoon yield and stalk number of 4.64 t/rai and 7,733 cane/rai, respectively. The addition of
both soil amendments for two consecutive years did not enhance the increase of cane yield when compared to those
applied only in the first year. The applications of gypsum and bentonite had less clear effect on plant nutrient uptake
in virgin cane than in ratoon cane. Gypsum applied at the rate of 200 kg/rai only in the first year and bentonite used
at the rate of 100 kg/rai for two consecutive years significantly induced virgin cane to take up the highest amounts of
major and minor plant nutrient in stalk cane, and shoot tip and leaf, respectively. The residual and cumulative effects
of gypsum and bentonite applications had no effect on soil property and available plant nutrient contents remained
in the soil after harvesting 1* ratoon cane.

Keywords: Inorganic soil amendment, virgin cane, ratoon cane, coarse-textured soils
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Table 1 Properties of gypsum and bentonite used in
the experiment.

Property Gypsum  Bentonite
pH(1:5 H2O) 7.5 4.6
EC (dS /m) (1:5 H 0) 2.76 0.42
CEC (cmoIC/kg) nd* 16.38
Total N(g/kg) 0.04 0.03
Total P(g/kg) 4.4 0.07
Total K(g/kg) 1.17 0.16
Total Ca(g/kg) 253 0.1
Total Mg(g/kg) 0.3 0.7
Total S (g/kg) 3.9 0.8
Total Fe (mg/kg) 0.7 24.5
Total Zn (mg/kg) 91 15.5
Total Cu (mg/kg) 134 23
Total Mn (mg/kg) 155 85

EC = Electrical conductivity, CEC = cation exchange

capacity, nd* = not determined
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Table 2 Properties of topsoil and subsoil horizon of
Satuk soil series

Soil depth
Soil properties Topsoil Subsoi
(0-28cm)  (28-60 cm)l
pH (1:1 H2O) 5.9 5.6
Organic matter (g/kg) 5.10 1.40
Total N (g/kg) 0.09 0.15
Available P (mg/kg) 3.50 2.25
Available K (mg/kg) 11.19 6.65
Extractable Ca (cmolc/kg) 0.67 0.38
Extractable Mg (cmolc/kg) 0.20 0.18
CEC (cmolc/kg) 2.75 3.25

Textural class Loamy sand Sandy loam
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T1: no soil amendment application; T2 and T3: gypsum at 100 and 200 kg/rai, respectively T4 and T5: bentonite at 100 and 200
kg/rai, respectively, applied only in the first year; T6 and T7: gypsum at 100 and 200 kg/rai, respectively T8 and T9: bentonite at

100 and 200 kg/rai, respectively, applied for two consecutive years
Different lowercase letters on bars in different treatments are significantly different (at least p < 0.05).
Figure 1 Effect of gypsum and bentonite on fresh cane yield (a), CCS (b), fresh shoot tip and leaf weight (c),

stalk number (d) of virgin cane and 1% ratoon cane grown on Satuk soil series.
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T1: no soil amendment application; T2 and T3: gypsum at 100 and 200 kg/rai, respectively T4 and T5: bentonite at 100 and 200 kg/rai, respectively,
applied only in the first year; T6 and T7: gypsum at 100 and 200 kg/rai, respectively T8 and T9: bentonite at 100 and 200 kg/rai, respectively,

applied for two consecutive years

Different lowercase letters on bars in different treatments are significantly different (at least p < 0.05).

Figure 2 Effect of gypsum and bentonite on plant nutrient uptake in cane (a) and in shoot tip and leaf (b) of

virgin cane grown on Satuk soil.
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Aagalulasiaunniu (Favaretto et al., 2006) 39
‘lﬁmzﬁﬂmﬂz’imﬁuﬂ?mmm?@ml%mmmma‘@mﬁ
wugn nslagldudnan 200 nn/ls lannztuen
Tinspalduaaidon uuniifon wasniiuzdugegn
windu 1.89, 1.64 uaz 5.68 nn./l$ Auansu (Fig-
ure 3) luiindanndnnsldiudalusmn 200
nn /s enldiannzdlunmn wazldsiaiies 2 T fua
inligeaaunsngaldiuzdulduinndietng
TaLau

ET1 @T2 ©@T3 MT4 @T5 ©T6 B@T7 @WT8 OTI9

10 1st ratoon cane: in cane

Plant nutrient uptake
(kg/rai)

Plant nutrient uptake
(kg/rai)

T1: no soil amendment application; T2 and T3: gypsum at 100 and 200 kg/rai, respectively T4 and T5: bentonite at 100 and 200 kg/rai, re-
spectively, applied only in the first year; T6 and T7: gypsum at 100 and 200 kg/rai, respectively T8 and T9: bentonite at 100 and 200 kg/rai,

respectively, applied for two consecutive years

Different lowercase letters on bars in different treatments are significantly different (at least p < 0.05).

Figure 3 Residual and cumulative effects of gypsum and bentonite on plant nutrient uptake in cane (a) and in

shoot tip and leaf (b) of 1* ratoon cane grown on Satuk soil series.
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T1: no soil amendment application; T2 and T3: gypsum at 100 and 200 kg/rai, respectively T4 and T5: bentonite at 100 and 200 kg/rai, re-
spectively, applied only in the first year; T6 and T7: gypsum at 100 and 200 kg/rai, respectively T8 and T9: bentonite at 100 and 200 kg/rai,

respectively, applied for two consecutive years

Different lowercase letters on bars in different treatments are significantly different (at least p < 0.05).

Figure 4 Residual and cumulative effects of gypsum and bentonite on topsoil property of Satuk soil series;

soil pH (a), organic matter (b), cation exchange capacity, CEC (c), total nitrogen (d), available phosphorus (e)

and available potassium (f).
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