WNUNERS 43 (3) : (2558). KHON KAEN AGR. J. 43 (3) : (2015).

o\

L% o %4 \ >4 %4 d‘d =1
mIneuauesveIiudlzvaneIaglsulysaunimsnavan
lugaauelass

The response of cassava to deep-incorporated soil conditioners
on Yasothon soil series
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ABSTRACT: A study on the effect of soil conditioners on soil property changes and cassava (Huay
Bong 80 variety) grown on a Yasothon Soil (Typic Paleustult) was conducted in Nakhon Ratchasrima
province. Randomized Complete Block design (RCBD) with four treatments, comprising no soil conditioner,
bentonite 400 kg/rai, gypsum 400 kg/rai and raw rice husk 500 kg/rai, was employed. Soil conditioners were incorpo-
rated into the soil to the depth of 30 cm. Cassava was harvested at 10 months old. The results revealed that soil condi-
tioners affected the growth and yield of cassava, and soil properties were unclear but with statistically impact on plant
nutrients concentration in different plant parts. The application of raw rice husk statistically induced cassava to produce
the highest aboveground biomass of 1.3 t/rai and it also promoted higher phosphorus and potassium concentration in
tuber than did other soil conditioners, statistically with the greatest values of 0.16 and 7.08 g/kg, respectively. This was
coincided with fresh tuber yield (3.15 t/rai), starch content (28.2%) and starch yield (0.87 t/rai), which with no statistical
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difference and were higher than those obtained from other treatments. The incorporation of soil
conditioners showed no different impact on the changes of soil properties after growing cassava for one crop. The
soil was still strongly acidic, contained very low amounts of organic matter and available plant nutrients. However,
the soil applied with soil conditioners tended to have remaining amount of available phosphorus and potassium in

the soil lower than that without the application.

Keywords: compacted soil, plough pan, organic soil amendments, inorganic soil amendments, cassava
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Table 1 Properties of soil conditioners used in the experiment

Property Rice husk Gypsum Bentonite
pH (1:5H.,0) 6.4 8.1 46
EC (1:5H,0) (dS/m) 2.08 2.49 -
Organic matter (%) 131.3 - -
C/N ratio 264:1 - -
Dry matter (%) 84.4 - -

N (g/kg) 2.88

0.01 0.3
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Property Rice husk Gypsum Bentonite

P (g/kg) 1.33 nd nd
K (g/kg) 3.64 0.03 1.6
Ca (g/kg) 2.40 75.14 0.1
Mg (g/kg) 0.44 0.20 0.7
Na (g/kg) 0.26 0.02 nd
S (g/kg) 0.74 2.22 0.8
Si (g/kg) 13.46 1.14 -

Zn (mg/kg) 211 - nd

Fe (mg/kg) 844 239 24.5
Mn (mg/kg) 269 15 -

Remark: nd = not detectable, - = not determined
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Table 2 Physico-chemical properties of Yasothon soil (Typic Paleustult)

Soil Hori- Particle size Tex- BD Ksat Soil CEC BS OM Available
depth zon distribution tural pH
Sand St Clay C© (1:1 p K
HZO)
(=== a/kg ------ ) Mg/ (cm/ (cmolc/ (%) (g/ (-mg/kg-)
m’)  hr) kg) kg)
0-18 Ap 781 77 142 SL 169 179 46 3.0 13.8 43 35 241
18-37 Bt1 77 97 187 SL 1.76 0.63 4.9 3.5 152 36 23 183
37-58 Bt2 734 84 187 SL 165 156 4.7 3.5 152 34 20 1041
58-80 Bt3 741 59 200 SCL 1.63 288 48 3.5 137 36 12 104

80-103 Bt4 706 102 191 SL 164 176 438 3.5 6.7 34 13 9.0
103-127  Bt5 699 93 209 SCL 152 456 45 3.3 15 28 11 125
127-152  Bt6 704 82 213 SCL 1.73 187 44 3.0 52 17 10 117

152-180  Bt7 693 89 218 SCL 168 152 44 3.0 54 17 09 137
Remark: SL = sandy loam, SCL = sandy clay loam; BD = bulk density; Ksat = hydraulic conductivity by vari-

able head method; CEC = cation exchange capacity by NH4OAC at pH 7.0 method; BS = base saturation
percentage; Available P = soil extracted by Brayll solution; Available K = soil extracted by 1 M NH4OAC at pH

7.0; OM = organic matter by Walkey and Black titration

Table 3 Properties of topsoil (0-18/20 cm) and subsoil (18/20-60 cm) horizons of a Yasothon soil prior to
conducting the experiment

Soil properties Topsoils Subsoils
pH (1:1H.0) 4.90 4.40
Organic matter (g/kg) 5.85 3.10
Total N (g/kg) 0.07 0.07
Available P (mg/kg) 10.18 7.84
Available K (mg/kg) 53.19 12.97
Extractable Ca (Cmolc/kg) 0.40 0.23
Extractable Mg (cmoIC/kg) 0.20 0.11
Extractable K (cmolc/kg) 0.14 0.03
Extractable Na (Cmolc/kg) 0.1 0.23
Sum bases (cmolc/kg) 0.85 0.60
Cation exchange capacity (cmol /kg) 3.13 2.88

Remark: Extractable Ca, Mg, K, Na = soil extracted by 1 M NHAOAc atpH 7.0
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Table 4 Effect of soil conditioners on yield components of cassava grown on a yasothon soil

Treatment Fresh Starch Leafand Stem Stem Aboveground Starch  Survival
tuber yield  vyield branch base biomass content rate
( t/rai ) ( % )
No soil conditioner 3.02 0.84 0.33a 0.50 0.40 1.23ab 27.65 98.6
Bentonite 400 kg/rai 2.59 0.72 0.20b 0.40 0.40 1.00c 27.78 97.2
Gypsum 400 kg/rai 2.88 0.80 0.20b 0.41 045 1.07bc 27.60 100.0
Raw rice husk 500 kg/rai 3.15 0.89 0.35a 0.53 042 1.30a 28.20 97.2
F-test ns ns > ns ns * ns ns
CV (%) 16.3 18.2 24.8 17.4 110 12.9 3.6 4.8

* Kk

Remark: ns = non significant; *,

significant at 0.05 and 0.01 probability levels, respectively. Means with the

different letters in column are significantly different to each other according to Duncan’s Multiple Range Test

(DMRT).
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Wudauanfu (516-718 wn./nn.) widisudnlznas
(263-333 1N./NN.) wazlwiadud1lznag (27-44
NN./NN.) AINAIAL (Table 5) atelsfinu Aw
daduresilanilafiazanludausing 7 fldrgands
250 Hadnfu/Alania %aﬂmzﬁuﬁﬂqmﬁmmﬂu
e ndud1lenas (Howeler, 1981) anidulunsal
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Table 5 Effect of soil conditioners on plant nutrients concentration in different plant parts of cassava grown

on a Yasothon soil

Plant nutrient concentration

Treatment N P K Ca Mg Fe Mn Cu Zn
( g/kg ) ( mg/kg )
Cassava leaf and branch
No soil conditioner 3526 1.18 4.55 3.08b 3.48 140 1,547 2.1 30.9
Bentonite 400 kg/rai 4090 1.36 5.56 3.18b 345 130 1,219 2.8 27.8
Gypsum 400 kg/rai 39.29  1.31 5.96 4.85a  4.63 205 1,055 2.8 26.2
Raw rice husk 500 kg/rai  37.63  1.25 4.16 2.65b 3.33 144 1,517 2.6 32.0
F-test ns ns ns * ns ns ns ns ns
CV (%) 10.8  10.8 324 271 255 64 26 19.3 21.6
Cassava stem
No soil conditioner 6.13  0.20 3.01 3.16 2.69 86 521 55 14.8b
Bentonite 400 kg/rai 6.26  0.21 3.15 2.61 2.58 62 516 4.3 17.5b
Gypsum 400 kg/rai 7.04 023 2.46 3.00 3.04 73 489 30.5 46.0a
Raw rice husk 500 kg/rai  6.48  0.22 243 3.39 2.39 102 718 1.6 18.6b
F-test ns ns ns ns ns ns ns ns *
CV (%) 20.6 21.7 401 20.3 25.9 48 29 201.8 49.5
Cassava stem base
No soil conditioner 9.23  0.31 3.33 1.85 1.49 555 263 22 14.6
Bentonite 400 kg/rai 8.14 0.27 3.09 1.68 1.71 2,417 264 2.6 151
Gypsum 400 kg/rai 8.05 0.27 2.1 1.64 156 1,974 294 26 14.6
Raw rice husk 500 kg/rai  9.54  0.32 3.12 2.02 1.63 1,348 333 2.0 15.1
F-test ns ns ns ns ns ns ns ns ns
CV (%) 22.9 23.8 50.7 31.3 32.2 83 24 39.1 30.7
Cassava tuber
No soil conditioner 3,50 0.13b 4.34b 0.23 0.42 50 30 0.8 3.1
Bentonite 400 kg/rai 3.77 0.13b 1.09c 0.13 0.57 76 27 1.0 4.5
Gypsum 400 kg/rai 3.33 0.12b 3.77b 0.28 0.47 68 32 0.8 4.3
Raw rice husk 500 kg/rai  4.73  0.16a  7.08a 0.18 0.49 100 44 1.1 5.0
F-test ns * > ns ns ns ns ns ns
CV (%) 0.01 0.01 0.03 0.01 0.01 60 8 0.0 0.3

* Kk

Remark: ns = non significant; *,

significant at 0.05 and 0.01 probability levels, respectively. Means with the

different letters in column are significantly different to each other according to Duncan’s Multiple Range Test

(DMRT).
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puminnsAnspaunsaguisslne et
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FanUFugaaulafinaseFuodunsadnglusu
uu TneRudeneihBunndwiadageslussdumm
wndAneelunde 5.15-5.72 n./nn. iesananm
wandeninFauazduainnstesandunsadng

'
°

Nl BN awsedng luAues faudoulunsn
(Sanchez, 1976)
FanuUiulgsaulavinliaudBununeanass
o dg a2 X
waztnunaimanindulselamllunuiinauasann
dgnivaly 1 ggnia Teenisladulduiiuuatduls
Waanafauazlnunadounidulselamllumiue
Ngawiniu 8.9 war 27.5 un./nn. WenlFuumey
A Ho oo o
fudandu o Awde wenanianiuasuAuilyld

v

TanUFulpesaunauiuualinliEuiuneanada

= QII G5 s dl :I/ &’ 3|
uaztnunamanntlulselamigangs vetenaluy
ANANINIAINNITIANITAULDILNEAINT LN WAL AN
=< o o o \ A s a \
awinlinavesianUiulgamaniniseanimauls
Folau whaziiunataautiainildsaiiaq
agi19riey 2 U AeAeNsIE9 I UNINaUntNl
(fuqma uazAny; 2553; A399904 WATADLY, 2555;
dunne wazandy, 2556; Suksawat et al., 2010;
Kanjana et al., 2012)

Table 6 Effect of soil conditioners on topsoils property of a Yasothon soil

Treatment pH OoM Available P Available K
(H,01:1) (g/kg) (mg/kg) (mg/kg)

No soil conditioner 5.4 5.4 49.3 61.3
Bentonite 400 kg/rai 5.3 5.7 234 37.3
Gypsum 400 kg/rai 5.3 5.8 8.9 27.5
Raw rice husk 500 kg/rai 5.1 5.2 13.5 35.2
F-test ns ns ns ns

CV (%) 8 15 166 56

Remark: ns = non significant; OM = Organic matter
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