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Comparison of tillage practices on the change of soil properties
and cassava yield
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ABSTRACT: A study on comparison of tillage practices on the change of soil properties and cassava yield was
conducted in the area of Tapioca Development Institute, Huai Bong subdistrict, Dankhunthod District, Nakhon
Ratchasima province to investigate the impact of tillage types on soil properties and yield of cassava Huai Bong 80
variety. Randomized Complete Block Design was used for the experiment, employing four treatments with four
replications as follow; three- followed by seven-disc plough with no ridge, three- followed by seven-disc plough and
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ridging, mouldboard followed by seven-disc plough with no ridge, and only seven-disc plough with no ridge.
Representative soil in the experimental area was classified as Kanhaplic Haplustult, having sandy loam texture, high
bulk density (1.2-1.8 Mg m?), slow saturated hydraulic conductivity (lower than 1 cm hr'), and low fertility level
both in top and subsoil layers. Result showed that there was no statistical difference in obtained fresh tuber yield
(harvested at approximately 10 months of age) among treatments. The use of three-disc followed by seven-disc for
land preparation with cassava grown on the ridge tended the give the highest yield of 2.61 tonne rai”'. Using mouldboard
followed by seven-disc had a tendency of giving the highest above ground biomass (leave, stem base and stem) in
total of 2.45 tonne rai”'. Statistically, the starch percentage of cassava tuber gained from that of the highest one (26%)
was significantly lower than that of other treatments (30-31%). Changes of soil properties as affected by tillage
practices at depths between 0-20 and 20-40 cm within 20 and 40 cm from the plant indicated that a single plough
using seven-disc was likely to have greater amounts of OM, total N, available P and K left in soils than to do other
treatments. It, however, caused slight compaction and slow saturated hydraulic conductivity, particularly in the
topsoil layer while more trafficking as such a treatment using three- followed by seven-disc and ridging showed the
contrary in the context of these physical properties. This is only one year experiment therefore the result might not
be clearly conclusive. Longer term trial is recommended for more reliable outcome.

Keywords: tillage, cassava, soil physical property

o 1 < dl i 4 a o o o
UNUI agegania  lun QWWWTHN@NQWNH euag

s o = P
ANFIAN @qﬂﬂﬁyﬂqﬂ\?ﬂ@qﬂl ﬂqiﬂﬂEWLiﬂQZﬂLL‘UU

) o @ A a aa o o A ' A aa a
HU qﬂzﬂ@ﬂLﬂquLﬂ?Hﬂﬂ@WNﬁqu ALY ﬂqﬁ‘iﬂWﬁ")uWNN@m@ﬂqﬁ‘lfﬂ@ﬂuuﬂ@\ﬁ NUAURINL
~X A

veslszinalng Taelull 2661/52 Anundgnuan  uaskan@niy endcasiiueanduiet sz Tomd

fadsznnn 8 Aqwld aulugjiinisdgnetne
n4199919 1A ARz URaNLALLUTLaLATANA
ATIURBNVBILUILNA UATAINTILNIULRIY AT
Wi lzvdauvialszmalnetl 2551/52 wudn
Nunlgnianueszanns 3.7 aulseglunin
o = A \ 2 A @
pziusanagilenauany sAnduieuas 45
d’l d‘ o o o g =l a

e unlgndu leudevisssma nnsmzaNAY
iudgniiu Muzudalaeialunftend fuRcu
Twandandnunsss- 11 azldnslansausas
NA 3 AU 1 ASI LAYHIA 7 AN 1 ASINauYIINIg
angaa1lgn (Tongglum et al., 2000) UANIFLEITINAL
TnaldinTesdnsnasuinlugjaderaiiasundu
srazinaunu Wy wwnliRwian1sdasouly
viseAwAATuALlanTU (plough pan) AANNAN
tszannd 30-50 @N. AINTURAAY (Buckingham,
1976) wmeniunnuluniAnzSuaaniasamile
(Anusontpornperm et al., 2005) TUAINAIIRLTAUIN
n31aulTUaI NN WAZNFILUNLUNIAIRY N 1T
a ' % a a A Ao

nan1sluatnreatn iU auEaAuLuN RN TANN
aradu  Hwavldifanisndaununas e

£ a dg, d‘ 1 va ﬂl
niAuaantlainivun  wualinu antnsuag

NNAUNNTAYENERY  waznisanilyuinigiia
Y U G P y a4
dupuaaiuiladeniinaninnisinananvesie

A8NTANEN

Fadeniuiiulamanes Taguiiiviinis
AnweglutFnnguiidawasimuniu Ueuds
yatls n1fuimudu dendswialsznalng
PLYRELI 2. ANUYUNA 4. UATIT NN Furin1sise
;T\'il,u;ilﬁfaquwmﬁu W.A. 2651 DNIAAUINEE
WA, 2552 319UNBNITNAABILLL Randomized
Complete Block Design & 4 %3nuuusl N13nAaed
Suaw 4 11 Ae 1) TndlnAudaemna 3 udalonsau
AUANENIA 7 T3NANNAIAMULATLgNITU 1enad
wuulsianses 2) lndlafudosnna 3 mnsdaanis
Tansudusaanng 7 uazlnansesuanepanainm
Tnatgnadu dendeun “uses 3) loidlafusos
HNATIUMY ANNAENNTIONIIUAAENIA 7 9979
pnaInmuazlgniiy evdsuunlienses uay
4) lawsaupusnanna 7 29°9A1AAMUAZ QN

) o | . o A o oA
ENRE '1‘]J$Vl@\‘1LL‘].I‘LI13~IEIﬂi‘@\1 mmaﬂ@mumum



WALINEAS 37 : 177-188 (2552).

10 Hguiey 2551 nedgnld sveivsinessudnasiy
WiNfL 0.80 AT UAZTENINNUDWNNAL 1.20 INAT
T lendaiugineus 80 uianases uiy
nsl 'delddendl g9 15-15-16 dmen 50 nn.sials
util ' 2 pSanseaz 25 nn.siels Akedt 11 naslgn
1 e uazaialt 2 e wemdteny 3 eu
Toe Tnel ' 2 qadudnezessiuii douda il
Anmn Uil uludiivinasdnewindy
1,137 «A.
naiiudaya 1) inisuRaeenemunaugn
ez 2) ApvndayadnHUAUAILNY
Iu‘ﬁu‘ﬁl (site characterization) (W1, 2547) 3) AU
faetnduiaunafuifand 2 sefupauan
(020 uaz 2040 Ta) Mezezsineandulunng
Ugnuazssuinaduil 2 szz (20 uaz 40 ) e
Uandimsd wilFau 1oun Bunuduniadng
AhTheesRuInERNEY AL
WAZNITUANNIZANLTBIFIABIUITUAN LUAU LAY
4) iiudagyauanan ymauifendu v
fanyszanm 10 eu Wiudeyamin wmile
A huindu wi uazly) shwinuerdaiaf o
wWadidusuils mmuqmﬁlﬂ uazauIUsesuY
nsdaszideyanie 0a Sieszvideya
fannalagldnsiasziannuussaunng a9
(analysis of variance) uaztindiayatiuniBau ey
MWIANNLANFA1NTS Dstaeld Duncan’s multiple
range tests (DMRT) AisxduANIEasis 95% aulil

Table 1 Chemical properties of representative soils.
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Table 2 Analytical value of soil samples collected before planting.

Soil property Analytical value Unit
topsoll subsoil
Bulk density 1.28 1.65 Mg/m®
Saturated hydraulic conductivity 0.24 0.11 cm/hr.
Soil pH 6.85 6.38
Organic matter 7.70 2.65 alkg
Total nitrogen 2.23 1.50 a/kg
Available phosphorus 0.17 0.10 ma/kg
Available potassium 85.7 54.9 ma/kg
Extractable calcium 4.5 3.8 cmolc/kg
Extractable magnesium 0.78 0.98 cmolc/kg
Extractable potassium 0.23 0.13 cmolc/kg
Extractable sodium 0.30 0.30 cmolc/kg
Total bases 58 52 cmol /kg
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Table 3  Above ground biomass and fresh tuber yield (tonne rai”), starch percentage, plant height (cm) and number of

tubers per plant compared among different treatments.

Treatment  Above ground biomass Fresh tuber yield Starch percentage Plant height No. tuber/plant
1 1.85 1.76 30.5a 164.2 13
2 1.59 2.61 26.6b 165.2 14
3 2.45 2.30 30.2a 178.8 15
4 1.98 2.26 30.9a 173.0 14
F-test ns ns * ns ns
C.V. (%) 29.3 17.4 3.3 15.3 6.4

""Mean within the same column follow by the different letters are not significantly different at the 5% level by DMRT.

ns = not significant * = significant at 5% level
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Figure 1 Effect of different tillage practices on cassava’s above ground biomass.
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Table 4 Bulk density (Mg/m® and saturated hydraulic conductivity (cm/hr) of soil samples collected before harvesting
from two distances between rows and plants at two different depths.

Bulk density Saturated hydraulic conductivity
treatment 0-20 cm depth. 20-40 cm depth 0-20 cm depth. 20-40 cm depth
plant” row" plant” row” plant” row” plant” row”
1 1.51 1.50 1.65 1.68 1.58 1.35 1.18 0.57
2 1.53 1.49 1.73 1.78 1.60 1.75 1.20 0.45
3 1.52 1.53 1.67 1.75 1.34 1.53 0.69 2.17
4 1.56 1.55 1.73 1.72 0.66 0.92 0.17 0.27

" The distance from cassava (cm)

Table 5 Total amounts of organic matter (g/kg) of soil samples collected before harvesting from two distances be-
tween rows and plants at two different depths.

0-20 cm depth 20-40 cm depth
plant” (cm) Row" (cm) plant” (cm) Row" (cm)
20 40 Avg. 20 0  Ag 20 0  Ag 20 40 Awg.
1 5.67 7.13 6.40 556 6.73 6.15 4.93 3.09 4.01 4.33 5.60 4.97
2 4.03 6.60 532 6.04 5.75 5.90 3.47 2.60 3.04 3.77 6.13 4.95
3 6.06 5.28 567 7.07 7.38 7.23 4.31 5.45 4.88 5.78 5.06 5.42
4 6.58 7.65 712  6.94 5.97 6.46 5.11 5.65 5.38 5.79 5.73 5.76
" The distance from cassava (cm)

treatment

Table 6 Total amounts of nitrogen (g/kg) of soil samples collected before harvesting from two distances between rows
and plants at two different depths.

0-20 cm depth 20-40 cm depth
treatment o m 7 1/
plant” (cm) Row " (cm) plant” (cm) Row " (cm)
20 40 Avg. 20 40 Avg. 20 40 Avg. 20 40 Avg.
1 023 0.25 0.24 0.20 0.36 028 0.16 0.22 0.19 0.21 0.23 0.22
2 018 0.28 023 032 0.26 029 0.26 0.21 0.24 0.16 0.19 0.18
3 027 022 024 024 0.35 029 0.31 0.32 0.32 0.18 0.16 0.17

4 022 037 029 0.36 0.28 0.31 0.25 0.25 0.24 0.21 0.21 0.21
" The distance from cassava (cm)

Table 7 Total amounts of available phosphorus (mg kg') of soil samples collected before harvesting from two
distances between rows and plants at two different depths.

0-20 cm depth 20-40 cm depth
plant” (cm) Row" (cm) plant” (cm) Row" (cm)
20 40 Avg. 20 40 Avg. 20 40 Avg. 20 40
1 18.80 10.70 14.75 18.41 1022 1432 575 4.65 5.20 8.29 5.99 7.14
2 25.06 13.09 19.08 23.07 1423 1865 1477 1414 1445 7.05 9.47 8.26
3 3130 14.67 2298 2226 1849 20.37 1411 19.48 1680 2059 1415 17.37
4 56.09 1822 37.16 59.01 2332 4116 1548 1364 1456 16.87 4857 32.72
" The distance from cassava (cm)

treatment
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Table 8 Total amounts of available potassium (mg/kg) of soil samples collected before harvesting from two distances

between rows and plants at two different depths.

0-20 cm depth

20-40 cm depth

treatment
plant” (cm) Row" (cm) plant” (cm) Row" (cm)
20 40 Avg. 20 40 Avg. 20 40 Avg. 20 40
1 72.0 60.6 66.28 71.8 65.7 68.73  52.1 46.6 49.35 54.4 50.7 52.53
2 771 63.9 70.52 737 57.8 65.75 579 67.1 62.50 62.4 60.0 61.21
3 69.1 68.0 68.58 79.3 69.6 74.41 54.4 51.6 53.01 55.2 54.8 55.01
4 77.4 79.9 78.64 79.1 69.1 7410 63.2 61.0 62.11 61.3 63.3 62.31

" The distance from cassava (cm)
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