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ABSTRACT

In Korea, rice consumption per capita has steadily been reducing, and hence the harvested area of paddy rice
decreased by 18% from 892,074 ha in 2010 to 729,814 ha in 2019 during last decade, leading to the potential
to stimulate upland crop production in converted-upland from paddy field. Here, we examined how tillage
practice, rotary (RT) in 12cm depth vs. rotary combined with deep tillage (RTDT) in 25cm depth, would
affect vertical profiles (0 to 40 cm at 10 cm interval) of soil water and, growth and yield parameters of waxy
corn (Zeay Mays L., ceratina, cv. [lmichal) grown as sequential cropping of barely in upland field converted
from paddy field. With rainfall and sprinkler irrigation, vertical profiles of soil water were varied greatly (20
cm>40 cm > 30 cm > 10 cm) over whole season in RTDT plot, but not in RT plot. Tillage treatments did not
alter plant height, SPAD value, ear setting height, ear number, ear length and ear width of waxy corn.
However, the RTDT significantly increased stem diameter by 7.7% (27.1 mm vs. 29.1 mm), above-ground
biomass by 28.3% (1,170 gm™ vs. 1,501 g m™) and ear fresh yield by 22.4% (1,278 gm™ vs. 1,564 gm™). The
results suggest that tillage management is likely to be an option to secure upland crop production in
drained-paddy which has a potential of crop loss by excessive moisture injury. However, the results that we
observed were derived from the first-year upland field converted from paddy field, highlighting a necessity of
further studies in second- and third-year upland field converted from paddy field to clarify the long-term
effect of tillage practices on waxy corn production.
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Vertical profiles of soil water in upland field converted from paddy field were varied greatly in
rotary combined with deep tillage plot (B), but not in rotary only plot (A).
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Introduction
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Materials and Methods
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Table 1. Selected physiochemical properties of soil used in the study.

pH Total N Total C Organic matter Auvailable P C.E.C.

(1:5) (eNkg") (g C ke (eke”) (mg P-0s kg™) (cmol ke™) Soil texture

6.83 1.2 11.0 26.8 5.6 72 Silt
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Fig. 1. Soil water vertical profiles in rotary plot (A) and rotary combined with deep tillage plot (B), and rainfall (C) over whole
season of waxy corn (cv. llmichal) grown as sequential cropping of barely in upland field converted from paddy field.
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Fig. 2. Plant height (A) and SPAD values (B) of waxy corn (cv. llimichal) grown as sequential cropping at different tillage
conditions (rotary only vs. rotary combined with deep tillage) in upland field converted from paddy field. Data were
presented with the mean values of three replications with standard errors (vertical bars). Different letters indicate
significant difference (p < 0.05) between tillages, growth stages and in their interaction.
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Fig. 3. Stem thickness in the most lower internode (A) and above-ground biomass (B) of waxy corn (cv. llimichal) grown as
sequential cropping at different tillage conditions (rotary only vs. rotary combined with deep tillage) in upland field
converted from paddy field. Data were presented with the mean values of three replications with standard errors (vertical
bars). Different letters indicate significant difference (p < 0.05) between tillages, growth stages and in their interaction.

Table 2. Yield parameters of waxy corn (cv. llmichal) as affected by different tillage in converted upland field from
paddy field.

Parameters Tillage ANOVA results
Rotary Rotary combined with deep tillage (p-values)
Ear setting height, cm 87.5a" 107.2a 0.0923
Ear number m” 8.4a 8.9a 0.4226
Ear length, cm 20.4a 20.9a 0.3053
Ear thickness, mm 39.7a 40.9a 0.5311
Ear fresh yield, g m™ 1277.9b 1564.0a 0.0230
Grain number ear” 272.2a 332.6a 0.2574
100-grain dry mass, g 18.2b 21.3a 0.0366
Dry seed yield, g m” 411.0b 628.2a 0.0136

Different letter and bold number in row indicate significant difference (p < 0.05) between treatments.

]

PA IS 2 H e RO AR E 2] o4 22.4% (1,278 gm™ vs. 1,564 g m™”) 271611, A HE100H5
TANETHFE A ZE A ook S7FoEATt (Table 2).
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Conclusions

2 AoM = EIg = 193 ] X*Oﬂ/\i He 92 EFY] AN (=H P vs. A =H )| E S9E
(10 cm, 20 cm, 30 cm, 40 cm) EJE T20pQd, °1D]17'i—,—r_,] AAF vl L2k ol e URe-S AESoTh -
o 2 BEQk mgullo A OEHE]Z\J%HH 91 F21F 21o] (20 cm > 40 cm > 30 cm > 10 cm) &
LFERA Hh, 2 B 2|20l A= 20 emolste] BEAS-91olA 2 2Fol7F gIQ1AL, 10 em S99 B2 Zantd 2 =

Zge ATl ARSI 27, GAE (SPAD), 2FpaL, oAk, ojAdol, o] AR Fo] A% 9l -7 miEt]Eof

7A-eA] (2EE] vs. AAZER]) 7o AR R] 9ko-ubH 25)7] 25191 71T AR ARSE 9 o)A
A|gere 2Elg]q Lol vlste] AR e tolA 2kt 7.7% (27 5. 29.1 mm), 28.3% (1,170 gm™ vs. 1,501 g
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