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Cumulative effect of tillage and soil conditioners on cassava grown in
Warin soil series
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ABSTRACT: A study on the cumulative effect of tillage and soil conditioner on cassava grown in Warin soil series
with a presence of plough pan was conducted in Sikhio district, Nakhon Ratchasima province for two consecutive
years. Experimental design was arranged in Split Plot in Randomized Complete Block. Main plot was designed
to compare between deep tillage and conventional tillage. Subplot consisted of the application of different soil
conditioners such as ground limestone, dolomite, perlite and gypsum at the rate of 200 kg/rai comparing to the control
plot with no application of soil conditioner. Results showed that the incorporation of soil conditioners at different
depths in the first year did not give any statistical difference in yield, starch yield and the aboveground biomass of
cassava with the content in the ranges of 3.33-4.35,0.84-1.08 and 1.38-1.98 t/rai, respectively. Deep tillage operated
for two consecutive years, however, significantly induced higher starch content than did conventional tillage with
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the values of 24.79 and 23.27% respectively, but with no different effects on yield and aboveground biomass. The
application of perlite for two consecutive years significantly promoted the highest cassava fresh tuber yield, starch
yield and aboveground biomass of 4.35, 1.09 and 1.69 t/rai, respectively, nevertheless, with no difference from
the use of gypsum, whereas the control with no application of soil conditioner gave the lowest fresh tuber yield
of 3.01 t/rai. Deep tillage significantly contributed lower bulk density of soil at the depth between 30-45 cm, the
depth where plough pan was found, than did conventional tillage (1.40 compared to 1.70 Mg/m?). This deep tillage
also stimulated more rapid saturated hydraulic conductivity at all three depths measured especially when operated
with the use of gypsum. Plant nutrient left in soils were statically different among the soil conditioners. Each soil
conditioner enabled plant nutrients to remain in the soil in different amounts but mostly in greater quantity than that

without soil conditioner added.

Keywords: Deep placement, Plough pan, Soil inorganic conditioner, Cassava Huay Bong 80 variety
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Table 1 Physico-chemical properties of Wn soil series in the experimental area

Soil depth Horizon _Particle size distribution  Textural BD Ksat Soil pH CEC oM Available
Sand Silt  Clay class (1:1 P K
— S — ) (Mg/m’)  (em/hr) o) (cmol /kg)  (gkg) (——-mg/kg—)
0-22 Ap1 864 7 60 SL 1.48 3.51 55 9.4 4.91 6.17 18.5
22-46 Ap2 821 137 42 SL 1.58 3.14 5.5 10.81 479 417 148
46-75 Bt1 780 84 136 LS 1.79 4.10 5.4 8.68 1.92 147 463
75-100 Bt2 750 92 157 LS 1.64 8.20 5.2 14.38 1.88 1.32 343
100-129 Bt3 775 63 161 LS 1.67 6.87 5.2 11.11 147 117 265
129-152 Bt4 752 82 166 LS 1.67 6.64 5.1 9.98 143 1.02 253
152-170 Bt5 771 46 183 LS 1.65 4.53 4.9 12.64 1.39 0.87 233
170-200+ Bt6 687 168 145 LS 1.60 1.81 4.9 11.68 135 0.87 26.8

LS=loamy sand, SL = sandy loam, BD = bulk density, Ksat= Hydraulic conductivity; CEC = cation exchange capacity by NHAOAC at pH

7.0 method; OM = organic matter; Available P = soil extracted by Brayll solution; Available K = soil extracted by 1 M NHAOAc atpH 7.
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Table 2 Properties of soil conditioners used in the experiment

Properties Dolomite Ground limestone Gypsum Perlite
pH(1:1 HZO) 7.8 8.9 8.9 7.7
OM (grkg) 0.55 1.00 0.85 0.60
Total N (g/kg) 0.2 nd nd nd
Total P (g/kg) 0.5 nd nd nd
Total K (g/kg) 0.1 0.3 0.1 2.8
Total Ca (g/kg) 234 359 245 1.2
Total Mg (g/kg) 91 54 3.0 1.0
Total S (g/kg) 0.1 0.9 131 2.2
Total Fe (mg/kg) 2,574 100 235 200
Total Zn (mg/kg) nd 170 2.7 400
Total Cu (mg/kg) nd 217 5.3 100
Total Mn(mg/kg) 193 222 9.3 300
CEC (cmolﬁ/kg) nd nd 1.5 20.1

nd = not determined
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Table 3 Effect of tillage and soil conditioners on fresh tuber yield, starch yield, starch content and aboveground

biomass of cassava grown in Warin soil series

1° crop (2014) 2" crop (2015)

Treatment Freshtuber  Starch Aboveground Starch Fresh Starch Aboveground Starch

yield yield biomass content  tuber yield yield biomass content

( t/rai ) (%) ( t/rai ) (%)
Tillage
CT 3.87 0.96 1.65 24.42 3.82 0.95 1.56 24.79a
DT 3.50 0.84 1.53 23.65 3.48 0.83 1.63 23.27b
F-test ns ns ns ns ns ns ns *
Soil conditioner
™ 3.88 0.94 1.89 24.35 3.01c 0.73c 1.69a 24.35
T2 3.35 0.86 1.44 24.25 3.46bc 0.84cb 1.53ab 24.25
T3 3.97 0.95 1.63 22.71 3.41bc 0.79c 1.27b 22.71
T4 3.33 0.79 1.44 23.66 4.35a 1.09a 1.69a 23.66
T5 4.02 0.97 1.54 25.18 4.01ab 1.01ab 1.81a 25.18
F-test ns ns ns ns * * * ns
Interaction: tillage x soil conditioner
DTT1 3.88 0.99 1.98 24.68 2.96 0.71 1.68 24.55
CTT1 3.65 0.88 1.79 24.03 3.06 0.74 1.69 24.15
DTT2 3.57 0.91 1.46 25.60 3.78 0.94 1.56 24.68
CTT2 3.14 0.82 1.42 22.90 3.14 0.75 1.50 23.83
DTT3 3.96 0.96 1.60 22.65 3.89 0.96 1.32 24.35
CTT3 3.98 0.95 1.66 22.78 2.93 0.62 1.21 21.08
DTT4 3.60 0.87 1.51 23.60 4.30 1.10 1.71 25.38
CTT4 3.06 0.71 1.38 23.73 4.41 1.07 1.66 21.95
DTT5 4.35 1.08 1.68 25.55 417 1.04 1.54 25.00
CTT5 3.69 0.86 1.39 24.80 3.85 0.98 2.08 25.35
F-test ns ns ns ns ns ns ns ns
CV (%) 22.0 25.2 19.84 8.0 20.9 23.2 20.7 7.3

ns = non-significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different

lowercase superscript letters within a column indicate a significant difference according to Duncan’s multiple range

testat p <0.05.
CT: conventional tillage, DT: Deep tillage

T1: no soil conditioner application, T2: ground limestone = 200 kg/rai, T3: dolomite = 200 kg/rai, T4: perlite = 200 kg/

rai, T5 gypsum = 200 kg/rai
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Perlite 200 kg/rai, T5: Gypsum 200 kg/rai

Different lowercase letters on bars grouped under the same depth are significantly different (p < 0.05).

Figure 1 Cumulative effect of tillage and soil conditioners on bulk density (a) and hydraulic conductivity (b) of

Wn soil series at depths of 0-15, 15-30 and 30-45 cm.
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Figure 2 Cummulative effect of the interaction between tillage and soil conditioners on soil properties; soil pH

(a), organic matter (b), avaiable P (c), avaiable K (d), avaiable Ca (e) and avaiable Mg (f) of Wn soil series at

depths of 0-15, 15-30 and 30-45 cm
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