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Effect of No-Tillage on Soybean Yield and Weed Emergence in Drained Paddy
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ABSTRACT

This study was conducted to compare soybean growth and yield and the degree of
weed emergence according to no-tillage and conventional tillage system in two different
drained paddy fields, loam of Chilgok series and silty clay loam of Deokpyeong series.
In both soil conditions, the maturing time of the soybeans by the no-tillage system was
two days earlier than that by the conventional tillage system. In the loam of Chilgok
series, the stem length of the soybeans in the no-tillage system was 5.7 cm longer than
that in the conventional tillage system. The miss-planted rate and diseased plants of
black root rot (Calonectria iliacola) in the no-tillage system were 9.2% and 2.8% lower,
respectively than those in the conventional tillage system. Also, the nodulation and seed
yield in the no-tillage system were 32% and 13% more, respectively, than those in the
conventional tillage system. In the silty clay loam of Deokpyeong series, the stem
length of the soybeans in the no-tillage system was 4.6cm shorter than in the
conventional tillage system. The diseased plants of black root rot (Calonectria iliacola)
in the no-tillage system were 4.2% lower than those in the conventional tillage system.
Also, no significant difference in the seed yield between the no-tillage and conventional
tillage systems was observed. On the other hand, there was a lower occurrence of weed
in the no-tillage system than in the conventional tillage system, and the income
increased by 19% owing to yield increase and reduced management costs.

Key words: soybean, drained paddy field, no-tillage, seed yield, weed occurrence,
economic return.

A

+4: 20068 79 189 AHY: 20068 98 13Y

Corresponding Author: Heo Buk Gu Tel: §2-61-335-0091
E-mail: bukgu@naver.com



90 BHaX|AALE|MEDIEE|X| M7 35 2006

L A&

A% FRAAS P
Aoz Bag AEQ FL HI 4 Fo g
AHIALY] ¢l mek A& F AFE FH E A
FE%E Y 5oz s Auist FEEHT A
CHKim et al. 2005). & St iRk
A =1 glov v F AR destddMe
B8 AL Aulol sl EGLFE Fol1 EY
B yxddn 22 S A1 e 7
& Auit AFHoE £YHD IcKChase &
Duffy 1991). 53] vl=eMe A 1043 £73
& Aol 297} F et e, Fo A A
HlH Ao 33%8 HAstn Aed], 8dolA 15d
¢ F & AA FALE Y F +F
ZAARE AL Auiet & Aolrt gl thXinhua
& Mahdi 2004)= B37} glok

T FAE AuiA AREEs B8 B
o vl A1BGIN(V)NE 20% FE 2ot 7
M 7IR)0lE Abol7h gl o|F ¢ HIthAd7]
RelE =o} Ax FAFFAT Aolr}t ok
(Yusuf et al. 1999). 7% Aule B 47
718 W3KDouglas & Goss 1982), aggregate
stability (Heard et al. 1988), macroporosity (Lal et
al. 1990) 59 24 £ AP Wsle 35
A&l 9L n]ATHEhlers et al. 1983; Voorhees
& Lindstrom 1984; Dao 1993). Yxty oz AL
Aule F718 FeFo] Ba EGFRI FX 4
& EYAA AP A 718 Pl B E
PRI} FL EYM HEE o B AEA
S5 k) FAHA JFS vl kKladivko et
al. 1986). X Oliveira® Pavan(1996)2 F73& Al

ujAlol] wjdote 7)FE o]3le] AMYEYY Y
AT A M3l BW AT A B} E%
AR o ERFHelT F 4Fx F/tdcin &
ek,

o9} o] F AMAl TAL AME =Bl
A7l EYgnd 724 2 EYRd vy 2
& AHE AT A= B7En -yl
M o] K& gk A7t A9 e dFol
th gt B dye 99 M3 AFAFAE v
gog AdA|golr F = AujAl BZL A
ol W& A%, WA, 3 5 A 9%
< FustuA $ysgon, ol F = Ay
A g B 4 55993 5o 719 Hes
Lz k=

0, o743y
1. AlE

B d3e 20040 HFz F o= AujzAd
A FYstgh APEES AFE T HH3F

% A, HES A 293 FHUEFTS
o] &3t
2. MY B

NEEYe AFYET-15% A4, A AEF
4w maE)e GRHuAEAYE (JdEdrlE
A A2ATY FrdTd NRES, A9 UF
ANE o839, EY pHE EYEY F 43
£ A83to 652 nAsAth AJFYE £
oF 2017t FE/MF ARA ALY FAENE A
£3og ANEeQ, 4HuAEYE TFL o
1597 ¥ @R A9 S48 FHBlE AL

Table 1. Chemical and physical properties of dry paddy fields investigated before soybean cultivation.

. pH OM. P,0Os Ex.(cmol” kg'l) Soil type (%)
Field @ ®  mekey | kMg sand St Clay
LCS 6.1 34 404 1.17 7.16 2.05 17 56 27

SCLDS 57 2.7 39 0.45 5.65 1.99 7 66 27

"LCS : Loam of Chilgok series (Jangheung, Jeonnam, Korea), SCLDS : Silty clay loam of Deokpyeong series (Naju,

Jeonnam, Korea)
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Table 2. Climatic data at Jangheung and Naju areas from June to October in 2004.

Air temperature (C)

Sunshine duration Precipitation

Month Mean Maximum Minimum (hr month™) (zm month™)
Jangheung
June 209 26.0 163 214.5 2325
July 253 295 22.1 206.8 302.5
Aug. 253 304 21.1 224.3 5165
Sep. 21.5 26.7 173 146.7 4325
Oct. 14.3 222 7.3 2572 6.5
Naju
June 22,6 27.7 18.4 154.8 153.8
July 26.1 304 23.0 154.0 409.5
Aug. 26.3 313 226 1802 570.5
Sep. 20 26.8 18.7 127.8 242.0
Oct. 159 220 10.6 239.6 34
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Table 3. The growth characteristics of soybean according to no-tilage and conventional tillage under barley

sequential cropping system in dry paddy field with loam of Chilgok series.

Stem  Branch

Tillage . Flowering Maturation Missplanted Black root Nodulation
Cultivar length no. per 1
system date date rate(%) rot (%) (No. plant™)
(cm) plant
Taegwang July 28 Sep. 29 463 5.1 45 1.5 22
Jangwon July 25 Sep. 30 53.1 36 24 1.2 17
No-tillage Sowon July 29 Oct. 4 46.0 51 4.5 09 13
Pungsannamul  Aug. 2 Oct. 7 40.5 6.5 4.5 1.1 49
Mean July 29 Oct. 3 46.5 5.1 4.0 1.2 25
Taegwang July 28 Sep. 30 40.6 43 16.0 5.6 13
Jangwon July 25 Oct. 2 47.8 39 9.0 22 15
Conventiona
I tillage Sowon July 29 Oct. 3 388 4.4 15.1 3.9 15
Pungsannamul  Aug. 3 Oct. 11 36.0 5.6 12.8 42 34
Mean July 29 Oct. 7 40.8 4.6 13.2 4.0 19
LSD(0.05) 3.8 NS 6.0 09 5.1
CV(%) 52 9.5 26.5 335 39.6
50 50 p
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Figure 1. Change of stem length during the growth period according to no-tillage and conventional tilage

under barley sequential cropping system in dry paddy field.
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Table 4. The growth characteristics of soybean according to no-tilage and conventional tillage under barley
sequential cropping system in dry paddy field with silty clay loam of Deokpyeong series.

Stem Branch

Tillage Cultivar Flowering Maturation length  no. per Missplanted Black root Nodulatiog
system date date (cm) plant rate(%) rot (%) (No. plant’)
Taegwang July 29 Oct. 1 39.1 5.1 1.3 33 29
Jangwon July 27 Oct. 2 43.8 42 1.3 23 92
No-tillage Sowon July 30 Oct. 6 47.1 43 25 5.0 26
Pungsannamul  Aug. 4 Oct. 10 39.8 47 2.5 2.3 31
Mean July 30 Oct. 5 42.6 4.6 1.9 32 45
Taegwang July 30 Oct. 3 46.7 5.1 1.3 15.0 34
. Jangwon July 27 Oct. 4 48.9 4.1 13 33 67
El(l’:;:""""al Sowon July 30 Oct. 8 499 44 25 57 2
Pungsannamul  Aug. 4 Oct. 12 429 4.7 2.5 57 52
Mean July 30 Oct. 7 47.1 4.6 1.9 7.4 44
LSD(0.05) 38 NS NS 3.6 NS
CV(%) 33 5.9 72.6 520 275

Table 5. Yield components and seed yield of soybean according to no-tilage and conventional tillage under
barley sequential cropping system in dry paddy field with loam of Chilgok series.

Tilk Grai . 100-grai ight d yield
Hhage Cultivar Pod no. per plant rain no. per 00-grain weig See yu:
system pod ® (kg 10a™)
Taegwang 420 1.8 250 297
Jangwon 385 1.8 29.2 286
No-tillage Sowon 74.7 22 11.7 336
Pungsannamul 84.8 2.0 11.7 274
Mean 60.0 20 19.4 298
Taegwang 40.9 1.8 24.8 272
Jangwon 36.1 1.7 29.6 269
Conventional
. Sowon 73.6 23 11.5 272
tillage
Pungsannamul 82.1 1.8 11.6 241
Mean 582 1.9 194 264
LSD(0.05) NS NS NS 30.2

CV(%) 9.5 4.7 4.8 83
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Table 6. Yield components and seed yield of soybean according to no-tilage and conventional tillage under
barley sequential cropping system in dry paddy field with silty clay loam of Deokpyeong series.

Tillage

Grain no. per  100-grain weight Seed yield

system Cultivar Pod no. per plant pod © ke 100
Taegwang 438 1.8 24.9 275
Jangwon 38.6 1.6 30.9 280
No-tillage Sowon 82.8 2.1 115 329
Pungsannamul 82.2 1.9 12.8 305
Mean 61.8 1.8 20.0 297
Taegwang 42.6 1.8 22.6 247
) Jangwon 41.4 1.5 30.6 267
:i:l‘l’:;:m"’"al Sowon 772 20 113 297
Pungsannamul 76.7 1.8 12.0 286
Mean 59.5 1.8 19.1 274
LSD(©.05) - NS NS NS NS
CV(%) 10.8 59 49 9.1




Al

zto]7b gtk Brown et al. 1989; Lund et al. 1993;
Messe et al. 191)E B3l £E vlGEHE EU
e 233 F3o] FHMclssac et al. 1990;
West et al. 1996)E B3 5& F#sl & of )
EoF9] ol3lstd, 714 ¥ AAE F& 133H
ANE =3ke Zo] v ZAoR

R =Z10l|A{ef Ffx=gta

Aot A Aol wE Az @
A AP HAzANM FHEA 3dAA
FENN F BF 408 F HA B Fx A
BZ& 34.1gm?0lT, £4E AulTE 28.6gm?
o2 16% #astRem AEe] /M 3 A
o} whdo] SAEA 1 dAQ) BAMRYENN F

= Z20iM FAUS Mot 3o| 4], o

al
ES

TE Lol olxl=

TE 40 F AA B R AEFTS YEX
A8 v Ao SAFSE Ho AL Auizd
oA 0.5gm?elA3, T2 AMuZANA 0.4gm”
o2 Yt 20235 #AsEn, ZelAEo]
A 3cHTable 7). o9} 2& AFHe G
AdA FY FHE 23 o) A} T A
7} AoALE FxdAHe] A FrHte
Kim $(1995)%} Yoo $(1995)¢] K. 19} FAFSHY
o 2ga 9 F 723 Aust B FE A
wjof wls] WA Bz JfAFrt AU, DEF
o] ¥& ol A% Auist B3] AL A
of n& EYudE Fo|N(Xinhua & Mahdi
2004), AZEQ AF{F A oo ©E EYGY
B 5o A4E /M3 7] WEd A2 A7
2= 3

Table 7. Occurrence of weed according to no-tillage and conventional tillage under barley sequential cropping
system in dry paddy field with loam of Chilgok series and silty clay loam of Deokpyeong series.

Weed c:mergenceb

Field’ Tillage system n 5 Dominant weed species
Individual(no./m”) Dry weight(g/m°)

No-tillage 46.7( 73)° 28.6( 84)

LCS Acalypha australis
Conventional tillage 63.9(100) 34.1(100)
No-tillage 47.3( 71) 0.4( 80)

SCLDS Setaria viridis
Conventional tillage 66.6(100) 0.5(100)

"LCS : Loam of Chilgok series(Jangheung, Jeonnam, Korea), SCLDS : Silty clay loam of Deokpyeong series(Naju,

Jeonnam, Korea)
"Weed species were assessed at 40 days after sowing
“Valus in parentheses represent % of conventional tillage

Table 8. Economic returns of soybean according o no-tilage and conventional tilage under barley sequential

cropping system in dry paddy field.

. Seed yield' Gross income Managing cost Income
Tillage system 1 -1 -1 -1
(kg 10a) (W 10a™) (W 10a™) (W 10a)
. 298 1,074,000 132,000 942,000
No-tillage b
(113) (111) (75 (119)
. . 264 970,000 175,000 795,000
Conventional tillage
(100) (100) (100) (100)

*Soybean average seed yield under loam of Chilgok series and silty clay loam of Deokpyeong series.

"Valus in parentheses represent % of conventional tillage
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