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Effect of Tillage Practices on Soil Properties and Yield of
Maize Grown on Warin Soil
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ABSTRACT: A study on the effect of tillage on the change of soil properties, nitrogen leaching away from root
zone, yield and plant nutrient uptake of maize grown on Warin soil series (Arenic Haplustult) was carried out in Ban
Nonsomboon, Krissana sub-district, Sikhiu Nakhon district, Nakhon Ratchasima province. The experimental design
employing randomized complete block design consisted of four various tillage methods as follow; conventional
tillage (using 3-disc followed by 7-disc plough), reduced tillage (using only 7-disc plough), mulch tillage (using
7-disc plough with plant residues left to cover soil surface) and no-tillage. Results showed that conventional tillage
tended to give a maximum grain yield of 566 kg/rai. The lowest amount of grain yield (479 kg/rai) coincided with the
lowest major plant nutrients uptakes was obtained from no tillage plot. Conservation tillage (reduced-, mulch- and
no-tillage) tended to improve water aggregate stability, and increase available water capacity, organic matter, and
plant nutrient availability of the soil compared to conventional tillage. Ploughing the soil by only 7-disc ploughing
equipment with plant residues left on soil surface was the best method in the context of preventing nitrogen
leaching from the root zone. No tillage practice significantly induced the highest bulk density value (1.55 Mg/m?)
of soil at the depth of 10-20 cm.

Keywords: sandy soil, soil property, conventional tillage, conservation tillage
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Table 1 Physico-chemical properties of Warin soil.

WAUINEAT 39 : 13-24 (2554).

Depth Horizon pH 1:1 OM  TotalN Avail. P Avail. K CEC BD Ksat  Sand Silt Clay  Texture"

(cm) HO  (gkg) (gkg) (mgkg) (mgkg) (cmolc/kg) (Mg/m’) (cmih) (gkg) (gkg) (ko)

0-32 Ap 55 44 0.14 2.5 10.31 3.4 1.54 8 854 76 70 LS
32-51 Bt1 57 15 0.14 0.75 11.89 1.4 1.53 3 801 103 96 LS
51-72 Bt2 55 1.3 0.35 0.5 11.40 1.6 1.53 6 781 110 109 SL
72-101 Bt3 4.8 1 0.21 0.5 10.44 3.6 1.57 2 768 143 89 SL
101-132 Bt4 4.7 1 0.49 0.5 7.85 1.6 1.61 2 760 162 78 SL

132-150+ Bt5 4.7 0.7 0.56 0.5 577 2.6 1.57 2 756 176 68 SL

LS = Loamy sand, SL = Sandy loam

Table 2 Fertility level of topsoil (0-30 cm) and subsoil (30-60 cm) horizons prior to commencing the experiment.

Depth oM Avail. P Avail. K CEC BS Total score Fertility level
(cm) (g/kg)  (mg/kg)  (mglkg) (cmol/kg) (%)

0-30 6.3(1)  2.50(1) 10.31 (1) 3.40 (1) 13.63 (1) 5 low
30-60 4.2 (1) 0.63 (1) 9.47 (1) 2.20 (1) 18.37 (1) 5 low

: Scoring is used for the assessment of fertility level (the score is presented in blanket within the table)

OM =15 or less, level's low (1); between 15-35, level's medium (2); 35 or more, level’s high (3)

Avail. P =10 or less, level's low (1); between 10-20, level's medium (2); 20 or more, level’s high (3)

Avail. K= 60 or less, level's low (1); between 60-90, level’s medium (2); 90 or more, level’s high (3)

CEC =10 or less, level's low (1); between 10-20, level's medium (2); 20 or more, level's high (3)

BS =35 or less, level's low (1); between 35-75, level’'s medium (2); 75 or more, level’s high (3)

If total score = 7 or less, fertility level's low; is between 8-12, fertility level’s moderate; 13 or more, fertility level’s high

NRURINTTLONTIURARTIIINA
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Figure 1 Effect of tillage practices on maize characters.
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Table 3 Effect of tillage methods on plant nutrient uptake by maize.

Tillage system

Uptake by maize (kg/rai)

Nitrogen Phosphorus Potassium
Conventional tillage 2.94 0.27 5.34
Reduced tillage 3.07 0.28 4.58
Mulch tillage 3.18 0.36 6.20
No tillage 2.43 0.25 4.99
F-test" ns ns ns

"ns = no statistical difference.



KHON KAEN AGR. J. 39 : 13-24 (2011).

ANWUIUIURIAULUZANA
nslansauliinamaan i ninu11e9my
YULRANF (Table 4) @9 liuariuAeafUNIANE
4849 Horne et al. (1992) NWLGIENINENLNTDIRL
A oy oaa | e el
anszaNFa LA NwanAetunalFRa NNl angaw
wuuing naslowsaudusaannaiony waznisla
TonsupuRnseiulluszazinan 10 1 atlsfiny
Tunnasnislonsau anntintinaesfua s
TANEY 2.4-14.6 93 /13. wariuuslduanas
ATNAITNANTIADAARDIAL AN AU UUTIN
o A Yy o X
DIRAUAR W NN

19

AnvquasinluAuiRminl d s lals

nslansalaifinasiananuquesinlumuing
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Table 4 Physical properties of soil as affected by different tillage methods at three different depths between

0-30 cm.
Tillage method Depth (cm)
0-10 10-20 20-30

Bulk density (Mg/m®)

Conventional tillage 1.49 1.46a 1.59

Reduced tillage 1.48 1.48ab 1.58

Mulch tillage 1.49 1.44a 1.55

No tillage 1.52 1.54b 1.61
F-test” ns * ns
Saturated hydraulic conductivity (cm/h)

Conventional tillage 14.6 13.0 6.1

Reduced tillage 13.4 9.1 2.4

Mulch tillage 1.2 8.8 6.4

No tillage 13.9 8.3 4.2
F-test ns ns ns
Available water capacity (%)

Conventional tillage 4.6 4.0 4.2

Reduced tillage 4.5 4.7 4.9

Mulch tillage 2.6 3.0 4.3

No tillage 3.5 2.6 3.8
F-test ns ns ns
Water aggregate stability (%)

Conventional tillage 39.6 47.4 37.2

Reduced tillage 48.5 47.8 50.5

Mulch tillage 52.9 45.6 45.3

No tillage 40.8 58.9 53.1
F-test ns ns ns

'+ = significant difference at 95% level of confidence, mean within the same column followed by the same letter

indicated no statistical difference using DMRT; ns = no statistical difference.
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immobilization 11 RTA491ALAAIBANITIA
Tulmaiauldl (Rice and Smith, 1982; Aulakh et al.,
1984)
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a a2 o ! a =
nslowsaudAuuuulng Fuduuussaasdunia
) uazannsnlandaasneanaiaaanunlsily
N1811184 (Duiker and Beegle, 2006)
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wstloaausi deualilnunaidaufanisgoymeld
atn9ganilastanizlinunszuounisgzazane
(Angle et al., 1993) n1saanislonsaulng
mslomsauAugannng 7 41uau 1 ass Suwaliiy
I BmainunaFoadiduedanigegelaaden
g/ luNde 14.6-22.5 un./n Befluualdn s Buno
SuRuinggeignda wandlituinauiedagdu
unssraslnunaFaniitulsslomilufu (Duiker
and Beegle, 2006) uaz/viadauduiasinil
usdaulSluaule

Table 5 Chemical properties of soil as affected by different tillage methods at three different depths between

0-30 cm.
Tillage method Depth (cm)
0-10 10-20 20-30

Organic matter (g/kg)

Conventional tillage 5.4 5.8 3.5

Reduced tillage 6.2 6.0 5.2

Mulch tillage 5.0 5.1 3.9

No tillage 5.5 3.9 4.0
F-test" ns ns ns
Total nitrogen (g/kg)

Conventional tillage 0.16 0.16 0.14

Reduced tillage 0.15 0.15 0.16

Mulch tillage 0.24 0.17 0.15

No tillage 0.18 0.19 0.11
F-test ns ns ns
Available phosphorus (mg/kg)

Conventional tillage 4.0 2.2 1.5

Reduced tillage 5.1 3.8 1.5

Mulch tillage 5.7 1.9 1.7

No tillage 5.8 2.3 1.8
F-test ns ns ns
Available potassium (mg/kg)

Conventional tillage 18.0 15.4 11.2

Reduced tillage 22.5 16.0 14.6

Mulch tillage 22.2 19.0 15.7

No tillage 17.8 16.3 13.0
F-test ns ns ns

"'ns = no statistical difference.
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Remark: Complete fertilizer (15-15-15) at the rates of 30 and 20 kg rai-1 was respectively applied at 1

and 21 day after planting.

Figure 2 Changes of nitrogen content in soil at three different depths after fertilizer application.
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