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Effects of No-tillage Dry-seeding on Rice Growth and Soil Hardness
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No-tillage dry-seeding of rice can offer potential benefits by reducing time and labor cost compared with
conventional tillage practices. This study was conducted to investigate the effects of no-tillage dry-seeding on
rice growth and soil hardness in comparison with other rice cultivation methods, machine transplanting and
wet-hill-seeding on puddled paddy. The seedling stand fell within optimum range for both no-till dry-seeding
and wet-hill-seeding on puddled paddy. Plant height, number of tillers and SPAD values in no-tillage dry-seeding
cultivation were higher than those observed in other methods. There were no significant differences in grain
yield of rice among three cultivation methods. The quality characteristics of milled rice grown in no-tillage
dry-seeding were similar to those grown in other cultivation methods. Soil hardness in top 10 cm depth was
significantly higher in no-tillage dry-seeding than other cultivation methods, while soil hardness below 10 cm
depth was highest in machine transplanting cultivation. Results indicate that no-tillage dry-seeding practice is
comparable to conventional tillage system in terms of seedling establishment, growth, yield and grain quality.
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Rice yields and yield components under different rice cultivation methods for two years.

: 1000 i Milled ri
Treatments Heading date No. of No. of spikelets Ripened grain e'ghgtr;:)lp : ?el drlce
eatme - . 2 . A wel Y
2014 2015 panicle per m per panicle ratio (%) brown rice (&) (Mg ha'l)
Tillage transplanting 822 821 402b 88.7ns* 92.5a 23.6a 6.02ns
Wet-hill-seedi
Zdl;d Se:ddmg M 826 823 446ab 95.7ns 89.0b 23.0b 5.92ns
pul paddy
No till direct
o tillage direc 828 827 4952 93.0ns 85.0c 22.9b 5.93ns

seeding on dry paddy

*not significant (P > 0.05).
"Values with the same letter in a column are not significantly different at 5% level by DMRT.
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Introduction
SEuehs 5 9o A4 9] Al AFAS, 11H
s} 5o 2 v AAul o] Ha o] Ha| olA| 1L Qlo] Z|ut
el 52 diet viAo] AlFsict, B ZubAu) W22 90

thx Hgo] AJ&E 5 19973 XA ¥ AuiE A <] 10, 5%7F
Al S7F o JEERHY, AW WA 5 A el ¢k
7} o] F01 2] 2] kot 2010 ofli= H A W AuiA A <] 3%
T2 7NA] 345FAE} (Choi et al,, 2013; Kim et al,, 2002;
Seong et al,, 2013), |t ol 4] 7l o Z|upAul 7]
Ql F=upuli= 7129 AupAfuol vls Stz <t
A o|olA F7F Hgo] FXE AL =, g At At
2] 9l olfatdol A= SRIEATE 23k AA] Zrg ol Al
= E5shR] ke Ao g AP A Qltt (RDA, 2013; Shon et
al., 2012).

H 574& AupAfjul= F=ubgul 59 72 Aubauy
Aol A B a3t ug A A A A AFA7IA] At 4= QLo
Agata] Az 9 A gy ue- serhal Harsjo] Qlrt (RDA,
2013). Chung and Kim (2000)-2 7-& Zw}AjjujA] hat 640,000
o] Aakalrt A= B8 AupeiAlofl= hatd 1,220,000
o= A 5 okl siglnk E £ 2304 HE A
Hishd & A0 B U2 oAIste] ZabfuiAl 71
EA7 == A4 Hofl tigt A4 WA 7hsAdol =2 A
07 HUE7|%E 31T} (Chung et al,, 2000; Kim et al,, 2002;
Seong et al., 2013), F74-& Auij= 1Hlo| = EFRSA A7
7= 54, 247 AR A S Ao = A o=
A Qo] ul=, 3, S FolA EQlo] wEA| 2HAkE
Aot} (Hong et al., 2003; NYAES, 1999).
T4 AupAfjul= wgA| Sk whel AgR|ae) T
Aupg G323 4= Q=T ©@eluhs AP B EH
HABE EE 97} A3 §jego] o A|qh, AHZ]
Ttz AR O] T1FE7] Afolof] AR ukET] 5-& o835t
FTAE BHol FstEr sl wEal T ato|
H]3 x g Aol 2 o] o] et (Kim et al., 1997; Kwon
et al,, 2002; Lee et al,, 1992; NYAES, 1999; RDA, 2013).

Slstoll Al Eopmehe: 240k 8 4 9l 4L A} 5k

fr

& 4

2 oz 4837} n|Egk AAolrt (Lee et al., 2014; NICS,
2010).
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Materials and Methods
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E5toTt, AlH|A e 732 71 Al0] B Fa=ut A2l
7S wEA o] wet A, ik 292 217F 90 kg Nha
45 kg PoOs ha ', 57 kg K;O ha ' Al 838lgon, A4S A
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Table 1. Chemical properties of paddy soil before experiment.

pH oM Av. P,0Os Ex. cations Av. SiO,

K Ca Mg

(1:5) g kg" mg kg'1 ------------------ cmol, kg'1 ------------------ mg kg'1
Experimental soil 6.3 35 98 0.19 7.8 1.6 118
Optimum range 5.5-6.5 25-30 80-120 0.25-0.30 5.0-6.0 1.5-2.0 157-180
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(NICS 2010; RDA, 2006; RDA, 2013).
Aol whet 2ol At 7] -Egu] -4
Z}7} 50-20-30%, F=du} et 7u]-597]-4
247} 40-30-30%2 313, B¢ Hult= v Az
g} AujHe] £310] 397]-7497]-48]S ZFzZ} 40-30-30%
2 3kt (NICS, 2010), = AfulitolA] Q14RS Ak 7]4]
2 Z%Elﬁ}‘ﬁ o, Zhel= 7|8]|-=H]E 242 70-30%= 3F3
o}, FEAE FA g Aol A g 1397 HlA
e AzA| (glyphosate)@} EFAE|AZA]| (butachlor) &
7}7}+ 3,000 mL ha ' €} 2,000 mL ha ' E@rx{aa}oﬂ om
3l Z1A 0| G} F=ut Al w218 A ol
Z3}o] 2]2]3F3Tt (RDA, 2006; RDA, 2013).

Z) Al Q) = k) 7 AR ) Afuletof 9 nt
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Results and Discussion

B THHSEE WS SA Ao gael Ren )
W} RS AR Aol YR ol 2ol
7F 1910k (Tuble 2), St} ARA/nt AujA] 2 Qs
2 7120 oA Avje] Z30] Zk2F 80~1207H m *2} 90~ 1507}
m "2 & F AT mE Qus oF5Eh 5220] 9Ir} (Choi
et al., 2012; NICS, 2010). FA-¢ AJufAlofi= w12 5 cha
Al Z G715 Esfioll o3t {714t 57 H &4 A
sz Jrgo] Woprfar g4 Sl=t, & A olA= ot
T 5 SoPA| oF 33 AYAHIE AR - EolEAlS
el 7497 EA R 1E R dhieel F<sdsivr 2
A okl Ao 2 BT} (Chae et al,, 1998; Kwon et al,
2002). Park et al, (1996)1} Kwon et al, (2002)-2 23} 1=0]
=2 YA AU 2Hdi7|E s 5 §EATEE 51
901 42 s sk bsoita fa, 1) 2
& SR mAEe) olmgE B E 30~667) m i 59
7H m 7ol ¥]8) FAe AeAute] Qlug 120% o|4F wWol
= A O] 9w QPAE Hlu A w2 o R WHESGL
o} (Kim et al,, 1997; Kwon et al., 2002).
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al,, 2000; Lee et al,, 1994),
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Table 2. The number of seedling stand under different rice cultivation methods.

Treatments

No. of seedlings per m’

Wet-hill-seeding on puddled paddy
No tillage direct seeding on dry paddy

107ns*
137ns

*not significant (P > 0.05).
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Fig. 1. Changes in plant height, number of tillers, SPAD values and N uptake of rice under different rice cultivation methods.

Table 3. Rice yields and yield components under different rice cultivation methods for two years.

Treatment Heading date No. of No. of spikelets Ripened grain 1000 grain weight Milled rice
reatments —_—
2014 2015 panicle per m’ per panicle ratio (%) of brown rice (g) yield (Mg ha'l)

Tillage transplanting 8.22. 8.21. 402b 88.7ns* 92.5a 23.6a 6.02ns
Wet-hill-seedi

et-hill-seeding on 826. 823. 446ab 95.7ns 89.0b 23.0b 5.92ns
puddled paddy
No tillage direct seedi

o tillage direct seeding o 0 o, 4953 93.0ns 85.0c 22.9b 5.93ns

on dry paddy

*not significant (P > 0.05).

"Values with the same letter in a column are not significantly different at 5% level by DMRT.

A 7V Sqkom], 25710 AT 21e] f0f3t 2ol 7} ¢
oLt S2loli R4S Aol SPAD glol 1 %t

o}, AAZSEe YezlolE L748 Fubol A 71 W
Aot AL IR AE Frlete] &40 Ay
= 7P =9ko, fE)ow A1 G4 AN
TAE =2 HIS FAISIATE Lee et al, (1991)-2 F73-2
A2|uta] v o] 42817] AAFafe oF80~100 kg Nha '
Aroln] A

AL g0l BeE BTl Z7kRITh 8k
=4, & Ao e FH-L A mpe] AAA-g=Fo] B Al
FETE Go7] wiEo)] Al AagawFo] Abo|7F A7l
Aoz Btk E AL Auiel 247 QuEs 4%
719 Ef AR} 22 AE -2 Rl 71lsks AR
ARE 7)E ATolA A8 AeRst Aol Laalu|
2ko ol 9 EoFEAo] whe} 110~ 180 kg Nha ' 45

O 2 A EIL Qs T e T ue] A AaAly]
2o B A0 A2 B 110 kg Nha | 3202 % P&
9 g BhEof FE3 AR LERTH (NICS, 2010).

THHE H 2 2 2 S Ao &

7], Y QA 9 ARES Table 33} 30T}, &=
7= g0l Aulitoll A 71 wRtar Fi=xutel B8
AR ub= 742 72019t thv] Hat 3¢3 6 =olRlth
Shon et al, (2012)-2 F=Au} AujA] TEH] O] Z4=7]7} o]
Gl T} ot 3 ol FTHAL SF=T] 2 A F oA = o]
O} H|Segh AR Bt WAE o)Az 778 Autol A
7V wkal AH-Qoloto] 7 Holom S48k HujHY
T2 ZdEoldelA 7P =il A Aatol A 71 Wk

sk AT olAeh B4 AeoldTt FHe



666 Effects of No-tillage Dry-seeding on Rice Growth and Soil Hardness

Table 4. Milled rice quality under different rice cultivation methods for two years.

Imperfect grain

Treatments Perfect grain Protein Amylose
Broken Damaged Etc
%
Tillage transplanting 95.5ns* 0.8ns 1.4b 5.9ns 19.3ns
Wet-hill-seeding on puddled paddy 97.4ns 0.2ns 1.3b 5.9ns 20.0ns
No tillage direct seeding on dry paddy 94.5ns 0.5ns 3.5a 6.0ns 19.8ns

*not significant (P > 0.05).

"Values with the same letter in a column are not significantly different at 5% level by DMRT.
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Table 5. Dry weight of root at harvesting stage under different
rice cultivation methods.

Treatments Dry weight of root
gm’

Tillage transplanting 95.4c

Wet-hill-seeding on puddled paddy 157.8a

No tillage direct seeding on dry paddy 126.3b

"Values with the same letter in a column are not significantly
different at 5% level by DMRT.
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Al A7} H a3t} Kwon et al, (2002) BE 7742 ©]
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Fig. 2. Changes in soil hardness of paddy under different rice cultivation methods.
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