WAWNEAT 43 (4) : 707-716 (2558). KHON KAEN AGR. J. 43 (4) : 707-716 (2015).

Jd 1 A a A + =
wavauuune luademsiinlszansmwilal wuna e
nazwananNud)zviasnilgnluauadn

Effect of bentonite on increasing the efficiency of K fertilizer
and yield of cassava in Satuk soil
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AdAty: JanUiuilesu, Aunaiy, Aulanfew, Typic (Arenic) Paleustult

ABSTRACT: The effect of bentonite and bentonite with potassium on soil properties and cassava, Huay Bong 80 Var.,
grown on Satuk soil series, sandy variant, was carried out in Nakhon Ratchasima province. Randomized complete
block design with 4 replications was employed. There was 8 treatments consisted of bentonite was applied at four
rates; 0, 100, 200 and 300 kg/rai. without potassium and with15 kg K,O/rai. The results showed that bentonite and
added potassium significantly induced cassava yield and plant parameters differently with the exception of above
ground biomass. The application of bentonite at the rates of 100 and 200 kg/rai and with the addition of potassium
gave cassava fresh root and starch yields in the rages of 2.95-3.19 and 0.73-0.75 t/rai, respectively, which were
significantly greater than the application at the rate of 300 kg/rai with or without added potassium (2.07-2.27 and
0.51-0.55 t/rai, respectively). Additional potassium with no bentonite incorporated into the soil before planting gave
the yield of 2.24 t/rai and the lowest starch content of 19.6% but starch content clearly increased when applied in
the plot with bentonite incorporated, especially at the rate of 100 t/rai (25.2%). The properties of soil after growing
cassava for one crop revealed that the addition of potassium made the level of remaining available potassium in the
soil being significantly greater than that of the plot with bentonite. The incorporation of bentonite into the soil and
the available potassium content in the soil increased with an increasing rate of bentonite applied at which the rate of
300 kg/rai significantly gave the highest content of 39.9 mg/kg.

Keywords: Soil conditioner, Sandy soils, Tropical soils, Typic (Arenic) Paleustult
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Table 1 Properties of bentonite.

709

Tudm31 0, 100, 200 waz 300 NN./13 AINAL uAT
Ay 5-8 unslawunalugludmsmaaiuiu
FFuil 1-4 pudsL ganfiunisldileTnunadas
paaladludnm 15 nn.K O/13 Sasfudlsudeeny
5 ihiau douwunaluiinnsldludoeussanmulag
wunelusfldldunannuvaauslusamdnan:3as
antALarareAtlsznatuandlu (Table 1) in1s
ansaatgniudilenasiugineug 80 Luduses
Tneldsvevilgnivinin 120x80 au. wazluynmniy
N1INARBININITIELeARgRT 15-15-15 Tudne
50 nn./l4 ilesfudnzndsans 2 e ansldie
famnslddadiuudanay wanfufedud
Tudeuisau w.A.2556 Taafinuiioie
13.44 4

Properties Bentonite
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Cation exchange capacity (cmol kg™ 25.25
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Total Cu (mg kg™) 20.8
Total Mn (mg kg™) 52.8
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Table 2 Physico-chemical properties of Satuk soil series, sandy variant.

Soil Horizon Particle size Tex- BD® Ksat® SoilpH CEC' BS® OM® Available
depth distribution tural (1:1
(cm) Sand  Silt  Clay class' H,0) P K
(smmmms g/kg -------- ) (Mg/m®)  (cm/hr) (cmol /kg) (%) (g/kg) (- mglkg --)
0-20 Ap 924 25 51 1.51 20.9 5.7 1.0 33 025 267 4.93
20-43 BA1 938 16 46 1.61 29.6 5.3 0.6 31 0.10 1.87 4.82
43-67 BA2 919 26 55 1.53 18.6 5.0 0.6 10 0.09 1.87 275
67-91 Bt1 866 50 84 LS 1.53 15.7 5.3 0.7 23 0.12 3.22 3.26
91-119 Bt2 848 59 93 LS 1.57 7.9 5.4 0.5 40 010 3.17 3.72
119-145 Bt3 855 61 84 LS 1.57 9.3 5.5 0.6 18 0.09 1.92 3.23
145-172 Bt4 865 46 89 LS 1.60 2.7 5.6 0.7 23 013 227 420
172-200 Bt5 878 50 72 LS 1.62 3.4 4.5 4.6 7 047 257 3.31

'S=Sand, LS = Loamy sand; °BD = bulk density; *Ksat = hydraulic conductivity by variable head method; ‘CEC = cation

exchange capacity by NHAOAC at pH 7.0 method; °BS = base saturation percentage; "°OM= organic matter by walkley

and black method; "Available P = soil extracted by Brayll solution; ?Available K = soil extracted by 1 M NHAOAC atpH7.0
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Table 3 Properties of topsoil and subsoil horizon of Satuk soil series, sandy variant, prior to conducting the

experiment
i ) Topsoils Subsoils
Soil properties
(0-20 cm) (20-60 cm)

pH (1:1H 0) 5.1 5.3
Organic matter (g/kg) 4.29 2.01
Total N (g/kg) 0.07 0.07
Available P (mg/kg) 2.28 0.94
Available K (mg/kg) 13.5 17.5
Extractable Ca (cmolc/kg) 0.37 0.44
Extractable Mg (cmolc/kg) 0.08 0.15
Cation exchange capacity (cmolc/kg) 1.3 1.5
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Remark: the different letters in graph are significantly different to each other according to DMRT.

Figure 1 Effect of bentonite and bentonite with K fertilizer on yield (a), starch (b) and aboveground biomass

(c) of cassava grown on Satuk, sandy variant soil.
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Treatment: 1 = control, 2 = bentonite 100 kg/rai, 3 = bentonite 200 kg/rai, 4 = bentonite 300 kg/rai, 5 = 15 kg
KZO, 6 = bentonite 100 kg/rai with 15 kg KZO, 7 = bentonite 200 kg/rai with 15 kg KZO, 8 = bentonite

300 kg/rai with 15 kg KZO.

Remark: the different letters in graph are significantly different to each other according to DMRT.

Figure 2 Effect of bentonite and bentonite with K fertilizer on K concentration (a) and uptake (b) in cassava

plant part.
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nalgiunelufaasinlfinunadenluauia



714

Tupudmsvesumelud nenisldludng 300
nn 3 azsin 1R Bunanunadouiiiulsslan
qegnasefldadifoyaneadfniniy 39.9 un
0. walusnsuildinmelusan 300 eaatng
el ninunadend i Julselondinfiga
(Table 4) drulunsdiuesuunii@eaufiadn wud
asldiwunelusdensn 100 nn./ls THTuno
uuniFeniiainldgefigeatneiiiodsymeada
Windy 0.26 wuAlua/nn. te9aeNlawn Aasu
AILIAN (0.16 LIURALNA/NN.) AU IVARAY

o o

TuunidaunainlfrngaetnaliodAymig

WNULNEAT 43 (4) : 707-716 (2558).

anAlaenTldiuuna ludlugnsi 200 nn./l3 Juwn
T uanildausnfigawiniy 0.06 wwAtua/nn.
= = ¥ @ .
FINANIANHILAASbTEIUI N9l d e lus iy
o ~ X Y oA o~ | 4 P oA
amsinausniaiadnisldialnunadonsond
wun S unaantidauiannlsanag siall
4 o . .
anafiasanniuume lusmwu ludssmalnadaulug
wAALENLLN LU (NFNNFNENNTasel, 2539) @4
Faonaduldlsdnuuneludnldenadluwaaidas
- = a A Ao = \
wunalud deunntdidaundeyluaisazaamula
o ~ o A . P
anadnllunuineadasndsnnesluwune lusls
(Mengel and Kirkby, 1987; Brady and Weil, 2008)

Table 4 Effect of bentonite and bentonite with K fertilizer on soil chemical properties of topsoil horizon of Satuk

soil series, sandy variant.

Treatment pH oM Total N Available Extractable CEC
(=== g/kg------- ) P K Ca Mg Na
1:1 HQO (--mg/kg--) [ cmolp/kg ------------- )

T 6.0 3.40 1.31b 3.5 16.6¢ 0.72 0.16ab 0.45 1.4
T2 59 3.43 1.31b 3.1 18.4c 0.66 0.26a 0.44 1.7
T3 6.0 2.32 1.66ab 3.9 16.0c 0.71 0.06b 0.37 1.3
T4 5.7 2.86 1.75ab 52 15.7¢c 0.63 0.10b 0.27 1.8
T5 59 3.09 1.75ab 5.8 19.8bc 0.55 0.11b 0.24 1.3
T6 6.3 2.23 1.4b 4.2 28.4b 0.74 0.10b 0.59 1.2
T7 6.1 3.12 2.19a 3.3 29.0b 0.50 0.14b 0.29 1.4
T8 6.1 3.32 1.75ab 5.3 39.9a 0.40 0.13b 0.34 1.6
F-Test ns ns * ns ** ns * ns ns
CV (%) 9.9 27.0 20.8 29.6 28.1 64.7 54.8 57.2 20.8

ns: non-significant, ** significant at 0.01 probability level, means with the different letters in column are signifi-

cantly different to each other according to DMRT.

T1 = control, T2 = bentonite 100 kg/rai, T3 = bentonite 200 kg/rai, T4 = bentonite 300 kg/rai, T5 = 15 kg KZO,
T6 = bentonite 100 kg/rai with 15 kg KQO, T7 = bentonite 200 kg/rai with 15 kg Kzo, T8 = bentonite 300 kg/

rai with 15 kg K20

=< EZ2 ol ==4|

naudanuunaludianuquanidasunas
laaaugany 25.2 wuflua/nn. (Table 1) vial
dl = ] o o a =
Wasanniiusesmdsynaunaniduwsmumilangin
Insl (NFuM3NeNN3a9a, 2539; Noble et al., 2004)
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