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Weed Occurrence and Control at Soybean Culture in

Rice-Soybean Rotated Paddy Field*
Kim, K.U., D.H. Shin, S.J Park, J.W. Jeong and S.S. Hwang**

ABSTRACT

The major weeds observed in soybean(Glycine max(L.) Merr.) culture at the paddy field where
transplanted rice was cultivated in previous year were Digitaria spp., Echinochloa spp., Cheno-
podium ficifolium, Rorippa islandica and Stellaria alsine. C. ficifolium and R islandica increased
as soybean was cultivated for two years in the same field Weed biomass decreased by 84.8% as
the seeding date was delayed from April 26 to May 20. Most of weeds started to emerge from
20 days after seeding(DAS) until 40 DAS, and higher seed yield was obtained by eliminating the
weeds emerged until 40 DAS. The development of soybean branches, pods stem diameter was se-
verely injured by weed interference, and thus soybean seed yield was reduced by 70% in compar-
ison with a full season weed free plot. Herbicides such as pendimethalin, metolachlor, metolachlor
+prometryn and alachlor controlled very effectively weeds present in soybean culture in rice-

soybean rotated paddy field.
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Table 1. Weed biomass observed at 40 days after seeding of soybean in rice-soybean rotated paddy field.

1992 (May) 1993 (April) 1993 (May)
Weed species
Number Dry Number Dry Number Dry

weight weight weight
plats/m2 g/m2 plats/m’ g/m2 plats/m2 g/m2
Echinochloa crus-galli 6.4 8.70 22.7 2.52 1.3 1.24
Digitaria chinensis 9.5 1.30 4533 20.52 5.3 0.92
Digitaria sanguinalis 19.9 6.80 2240 19.36 12.0 3.88
Eleusine indica 54 2,90 - - - -
Portularca oleracea 1.4 0.60 26.7 2.28 2.7 0.84
Centipeda minima 47.3 0.90 189.3 2.04 38.7 1.08
Rorippa islandica 66.7 2.70 116.0 552 14.7 1.33
Stellaria alsina 5.6 0.12 362.7 6.52 4.0 0.01
Cyperus amuricus 35.4 3.00 - - 53 0.04
Lindernia procumbens 5.7 0.10 - - 2.7 0.03
Eclipta prostrata 1.1 0.06 6.7 0.08 - -
Potentilla paradox 4.6 0.08 320 0.44 4.0 0.04
Alopecurus aequals 0.5 0.16 20.0 0.16 - -
Fimbristylis miliacea 79.2 1.30 - - 1.3 0.01
Cardamine flexuosa - - 4.0 0.08 - -
Rorippa cantoniensis - - 72.0 3.04 1.3 0.16
Persicaria hydropiper - - 1.3 0.04 - -
Trifolium repens - - 13 0.04 - -
Chenopodium ficifolium - - 40.0 7.88 1.3 1.00
Calystegia japonica - - 1.3 0.16 - -
Polygonum aviculare - - 53 1.92 - -
Acalypha australis - - - - 4.0 0.44
Total 303.3 30.16 1578.6 72.60 98.6 11.02
Simpson’s dominance index 0.17 0.18 0.18
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Fig. 1. Composition of different types of weeds af-
fected during the soybean growth in 1992

year.
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Fig. 2. Composition of different types of weeds af-
fected during the soybean growth in 1993
year.
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Table 2. Comparison of soybean seed yield in differ-
ent weed-free period.

Soybean % Total

Period of weed-free seed yield" weed gry
yield weight”
o ton/ha g/mz
Weed free to harvesting day 2.76 100.5 0
Weed free to 80 DAS 2.80 1019 0
Weed free to 60 DAS 278 1012 0
Weed free to 40 DAS 275 1000 6.6
Weed free to 20 DAS 1.13 412 4696
Weed interference to 0.83 304 1416.0

harvesting days

1) Based on soybean yield at weed free to 40
DAS.

2) Total weed dry weight were determined at 120
days after seeding.
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Table 3. Weed dry weight, density, species spectrum at the 60 days after soybean seeding in association
with agronomic traits of soybean and yield affected by different density(1994).

Total Total Soybean Soybean Soybean Soybean Soybean Pod  Soybean Weed species observed % Composition

weed weed height branchs stem main pods filling seed weed  weed
dry  density diameter stem rate  yield dry density
weight nodes weight
g/m2 plants/mz cm  no/plant  mm  no/plant no/plant %  ton/ha % %
00 00 824 48 1.0 14.5 54.5 90.8 2.76
17.6 41.3 81.5 25 0.8 15.1 314 91.7 2.03 Rorippa islandica 46.1 29.1

275.3999.8 669 2.0 0.5 13.0 15.5

LSDgos) 69 07 0.1 14 114

Digitaria sanguinalis 18.2 38.7
Chenopodium ficifolium 18.2 9.7
Echinochloa crus-galli 15.9 19.4
Others 0.5 3.1

83.2 0.83 Echinochloa crus-galli 72.4 56.8
Digitaria sanguinalis  26.3 38.1
Chenopodium ficifolium 0.7 0.8
Others 0.7 4.3

44 053
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Table 4. Effect of herbicides on agronomic traits of soybean and weed control in dry-direct seeded rice-
soybean rotated paddy field(1992)".

Soybean Soybean Soybean Total Total Weed Soybean
Herbicides stem nodes branches weed weed dry control seed

height density weight rates yield”

cm no./plant no./plant plamts/m2 g/m2 % ton/ha
Pendimethalin Gr 76..8 144 4.6 275 2.1 87.6 2.85 ab
Ethalfturalin EC 71.2 13.8 5.2 57.5 0.4 977 2.82ab
Metolachlor + 66.2 13.6 4.4 5.0 0.7 96.0 297a

Prometryn EC

Alachlor EC 73.4 14.0 4.0 143 2.18 7.3 2.88 ab
Metolachlor EC 83.8 132 4.0 7.0 09 94.5 292 ab
Untreated control 81.0 15.0 4.0 81.0 17.2 0.0 275 b

1) Soybean seeded in the paddy(before 1991)-upland rotating field on May 25, 1992. Herbicides were

applied at 2 days after seeding.

Soybean growth characteristics presented in this table were determined at the harvesting day. Total weed
density and total weed dry weight were determined at 46 days after seeding(DAS), weed control rates

were calculateded based on total weed dry weight.

2) Values followed by different letters indicate significant differences according to Duncan’s multiple range

test, @ =0.05.
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Table 5. Effect of herbicides on agronomic traits of soybean and weed control in dry-direct seeded rice-

soybean rotated paddy field(1993)".

Soybean Soybean Soybean Total Total Weed Soybean
Herbicides stem nodes branches weed weed dry control seed

height density weight rates yield®

cm no./plant nosplant  plants/m’ gm’ % ton/ha
Pendimethalin Gr 335 11.2 6.2 84.0 115.1 73.0 291 a
Ethalfluralin EC 340 11.0 6.4 57.3 116.5 72.6 304 a
Metolachlor + 320 9.8 6.0 114.5 30.4 929 240 b

Prometryn EC

Alachlor EC 33.7 9.8 6.8 2012 1113 739 258 b
Metolachlor EC 30.9 10.6 6.4 0.0 0.0 - 250 b
Untreated control 34.8 9.7 4.2 821.5 426.1 - 1.84 ¢

1) Soybean seeded in the paddy(before 1991)-upland(Soybean, 1992) rotating field on April 20, 1993. Soy-
bean growth characteristics, total weed density and total weed dry weight presented at this table were
determined at 60 days after seeding(DAS). Weed control rates were calculated based on total weed dry

weight.

2) Values followed by different letters indicate significant differences according to Duncan’s multiple range

test, a ==0.05.

- 318 -



2 Axggn. BAEHF AT SastaR
A ZA & metolachlor +prometryn 342 A
% 71E2E HF F 60UA A 90%2] nlA
ESE HAHE 5). FTE 199297 e
1993l = AP x4 Eokpio] EA #3
Hglom o]2 qldte] W EUES FurleE
ol #F ¥ 6047tA] T2 oM m'e zHzt
117.3 7R A2} 118.7 W A)7} 2 Ayspgich AEA
S A wou o] B 2EL Bk
53 Aeex] Ao] golxle Aoz 4
Zteoh 53 FalE]Ee B A 24
gt AlzA| 7194 pendimethalin, ethalfluralin,
metolachlor + prometryn 52 23 Hla| &3} o}
Plass

27 A& Hz2ET AN FE1H Az
© T AZAZ w7} vy go)sigdch
BEE Aol 5 o8 A @3y

2¥gk2.m, pendimethalin, ethalfluralin, alachlor
WA &= F 9E F 40974 =(1993)
86% olAtel WAl AAE B ot A zhe] A
of wet FzuAansl JolHchA A vlA
Al zelv, Az} o] oF 73%(60 DAS)
AANE AHelFol e F pake 2AzT R
FA vehtA] AzA A F 35409 o] Fo
WA At Fxe T 2o
Aol A A= Fo e & FAl
7b HA % AR AsdrhE 2). Eid
ahel HE REH & WAHR G A4e
HWAdo IS JFoR vyl B X
A FAR AxAR 23T gAruAazns
AL AN

)

lo

wm =

BE e mEst T2 %% sy

& o FRAEY 2 s PAAAE

$9s] fetel Sy A AgARE 2

oFstel Thg3h ek,

Logo M T2 U4 AxE (@Ml
3, FHoLT, S350 E, WHrE Sl

WA RcE 294 Fdatx 53, &

- 319 -

HolF, &&elEe whgke] aA Z71s)
dom, 49 269 3FTel uste] 59 20
el FFHS w) zhxe] WAgo] 84.8%
AEF 715 =g

CEBRE BE RENNE T EAS5, 77

o AEF, R =ZA AL vxz,

o) fapo] 70% 74}

. HH & FARulA] ) 2] = pendimethalin, me-

tolachlor, metolachlor + prometryn, alachlor %]
22 &ARFQ AzubAzl sbsEtdn 2
Z°ll metolachlor + prometryn7} 7}3F $-423}

ik,

5 B X R

. Acker, RC. V., CJ. Swanton and S.F. Weise.

1993. The critical period of weed control in
soybean[Glycine max(L.) Merr.]. Weed Sci.
41:194-200.

CHE - 21939, 1978 1 Fe) Ad A Atz

stel Agel B DF. 0. G2
o Aolrt T A% L Fapel x|

33k, {3283 A 23:150-153.

CWEe - ZledE - 2128 - A, 1979, o)

wob A ghzshe] Aol B AT
M. 52 33 A4 Aol7} o
Fo} grzste] Aol vlAE A% B
2HE2-8 3] %] 24:83-88.

. W Ee] o] 24 1980, AEA ¥ g o

7o FE 4k A5AEEE 7] 25:87-91.

. Crook, TM. and K.A. Renner. 1990. Common

lambsquarters(Chenopodium album) competition
and time of removal in soybeans(Glycine
max). Weed Sci. 38:358-364.

CAE - A - AT 1990, HE B

o A AE BARES] Bkl B
A %23}3] %] 10:294-304.

C AAY o) FE] - e 8m] - 2 FA - 0] F7).

1993. TR SHEHel Ay HAAE
T3t = ARAA. GaratEs )
38:304-311.



8.

9.

Aejel - A4 1984 AzY R AL
sl RagAl 9 el A o
. AR ST LY 12130
oA %. 1983, WSt Trel gloid Ax
o Ml 2 Aol BY AT Hgetn

HpA e

-320 -

10. RAMRMESL. 1992, FAHH F74%] 315

o] & H&ANFTAAEA]E 21:71-92.

11. Shurtleff, J.L. and H.D. Coble. 1985. Interfer-

ence of certain broadleaf weed species in soy-
beans(Glycine max). Weed Sci. 33:654-657.



