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Effects of Crimson Clover, Hairy Vetch,
and Rye Residue Mulch on Weed Occurrence,
Soybean Growth, and Yield in Soybean Fields

Ji-Hyun Lee', Byung-Mo Lee'*, Sang-In Shim’, Youn Lee' and Hyeong-Jin Jee'

ABSTRACT Weed control using cover crops has advantages of agricultural and environmental
aspects which prevent soil erosion, nitrogen supply, improving soil physical properties, reduction of
nitrate leaching, organic supply and control of weed occurrence. In this study, we evaluated the
inhibitory effects of cover crops on the weed occurrence, growth and yield of soybean in cover
crop-soybean cropping system. The treatments were consisted of 4 different mulching system such
as crimson clover (Trifolium incarnatum) residue, hairy vetch (Vicia villosa) residue, rye (Secale
cereale) residue and Polyethylene plastic(P.E.) mulch with no mulch treatment (control). Three
cover crops were grown throughout the winter and were cut in next spring. And then 13 days old
soybean seedlings were transplanted in each treatment field on 4™ June. Crimson clover, hairy
vetch and rye mulch treatments reduced weeds density compared to control (73.0%, 98.0% and
85.3% respectively), on 26" May. However, weed inhibition rate of crimson clover mulch
treatment was sharply decreased to 4.17% on 6" August, while hairy vetch and rye mulch
treatments were continued high weed inhibition rate with 87.6% and 72.0% respectively. There
was no inhibition effect of perennial, winter annual and broadleaf weeds inhibition in crimson
clover mulch treatment. Height of soybean in crimson clover, hairy vetch and P.E. mulch treatment
was 6.9%, 20.2% and 22.0% higher than that of control. But height of soybean in rye mulch

treatment was lower than control on 13" July. At harvesting, yields of soybean were in order of
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hairy vetch mulch treatment= P.E. mulch treatment > crimson clover mulch treatment
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Fig. 1. Weed inhibition rate as affected by mulching cover
crops in soybean field. Vertical bars indicate =*
standard error from three replicates.

*DBT : Days before transplanting.

**DAT : Days after transplanting.
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Table 1. Weed occurrence as affected by mulching cover crops in soybean field.

Number of weeds by species (Number m’z)

Sampling
date Treatments )

Aa Ae As Ca Dc Ea Ec Gc Pd Sa Sm Sv Others Total
Crimson clover - 8 15 - - - - - - 31 - 1 376

May Hairy vetch - 7 - 1 - - 1 - - - 1 - 1 12¢
26 Rye - 4 12 13 - - - - - 31 - - 11 71b
Control - - 27 7 4 - 9 - - 3 1 - 195  245a

Crimson clover - - 1 - - - 13 31 4 4 4 3 81 141b

July Hairy vetch - - - - 5 - - 0 4 - - - 17 25¢
1 Rye 1 - - 12 - 1 1 5 8 4 - 1 10 45¢
Control 108 - 3 - 379 11 104 - 31 1 - 3 78  717a

Crimson clover - - - - - 4 15 19 1 - 3 - 32 73b

Aug. Hairy vetch - - - - - - 3 - 4 1 - 7 3 17c
6 Rye - - - 1 - - 3 8 9 4 - 3 4 32c
Control 41 - - - 44 - 36 8 45 - 3 3 27  207a

YAa I Acalypha australis; Ae : Alopecurus aequalis var. amurensis; As : Arenaria serpyllifolia; Ca : Chenopodium
album var. centrorubrum; Dc :

(p<0.05).
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Echinochloa crus-galli; Ge :
ciliata; Pd : Panicum dichotomiflorum; Sa : Stellaria aquatica; Sm : Stellaria media; Sv : Setaria viridis.

?Within each sampling date, the results followed by the same letter are not significantly different according to DMRT
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Fig. 3. Comparisons of weed inhibition rate between

grass and broadleaf weed species as affected by

mulching cover crops in soybean field. The
results represent combined data in three sampling

dates.
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Table 2. Effects of cover crops on fresh weight of weeds occurred in soybean field.

Fresh weight of weeds by species (g m?)

Sampling
date Treatments )

Aa Ae As Ca Dc Ea Ec Gc Pd Sa  Sm Sv Others Total
Crimson clover - 769 725 - - - - - - 4926 730 - 2.89 198.6b7

May  Hairy vetch - 6.23 - 644 - - 001 - - - 075 - 1.67 15.1d
26 Rye - 728 177 637 - - - - - 726 - - 4.00 108.0c
Control - - 1930 172 022 - 0.18 - - 645 107 - 5183 736.5a
Crimson clover - - 484 - - - 548 1224 253 339 167.1 083 1094 446.4b

July  Hairy vetch - - - - 255 - - - 460 - - - 199 27.1c
1 Rye 023 - - 262 - 249 099 236 107 148 - 043 7.83 102.6¢c
Control 511 - 6.16 -4434 1176 636 - 141 182 - 039 1793 893.7a
Crimson clover - - - - - 15.8 3325 4437 956 - 735 - 1357.3 216.6a

Aug.  Hairy vetch - - - - - - 1600 - 206 1547 - 46.1 38.1 280.3c
6 Rye - - - 189 - - 86.5 2999 28.0 1143 - 12.5 90.4 633.4b
Control 2921 - - - 1038 - 4226 12551747 - 365 137 200.6 225.8a

YAa : Acalypha australis; Ae : Alopecurus aequalis var. amurensis;, As : Arenaria serpyllifolia; Ca : Chenopodium
album var. centrorubrum;, Dc : Digitaria ciliaris; Ea : Erigeron annuus; Ec @ Echinochloa crus-galli; Ge : Galinsoga
ciliata; Pd : Panicum dichotomiflorum; Sa : Stellaria aquatica; Sm : Stellaria media; Sv : Setaria viridis.

?Within each sampling date, the results followed by the same letter are not significantly different according to DMRT
(p<0.05).
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Table 3. Growth characteristics of soybean in different mulching treatment at late vegetative stage.

Treatment Plant length Leaf length Leaf diameter Growth index®
(cm) (mm) (mm) (%)
Crimson clover 64.7"" 136.8" 87.4° 6.9
Hairy vetch 72.8" 151.1° 99.3" 20.2
Rye 56.4° 121.5° 75.0° -6.8
P. E. mulching 73.9° 138.6° 93.1° 22.0
Control 60.6° 131.6° 81.9° -

YWithin each column, the same letters indicate no significant difference at 0.05 level of probability as determined by
DMRT.
2)Percentage of plant lengths in each treatment per plant length in control.
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Table 4. Growth characteristics of soybean in different mulching treatment at Rs stage.

Plant Stem Stem No. Leaf Leaf No. Dry wei%ht

Treatment length length diameter  of leaves  length area of pods (g plant")
(cm) (cm) (mm)  (plant’)  (mm) (e’ plant) @lant) T p i Sem  Leaf
Crimson clover 1023 67° 105 113.0° 148.8°  53005°  1260° 2745 360° 227°
Hairy vetch 122.0° 85" 13.9° 157.3" 1558  6491.5° 1972 526" 756" 337
Rye 102.0° 64" 11.1° 1253% 1533 59703 1437 306 467" 267
P. E. mulching  112.8° 85" 11.2° 149.8' 1400° 61448  171.8"  331° 465 226
Control 94.4° 60° 12.0° 125.9° 1525 5811.9° 1525 370" 4200 272

YWithin each column, the same letters indicate no significant

DMRT.
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4). mebA] FeelN A EE Fe u& J17be] e
e

& ;Mﬂ‘iﬂ 341?7}
THEG Holuk

U= Aol 7} UrE‘rUer o
, 597 agEZEY JuTE v 987y

%ng,rﬂi?iﬂ“
g 9859 msy
& 15 1%, TAE?A &Y &S 14.5%<
fzAoz AdEFa, Fojulx], 3 1
= "&y vlEo] 47 5.32%, 3.88%, 4.53%



TAEEES

31(2)%. 2011 173

Table 5. Seed yield and yield components of soybean grown in different mulching treatment.

Stem Stem No. No. No. Seed Percentage  100-seeds .
Treatment length  diameter of Branch of pods of seeds  weight of immatured  weight Yldd_l
(cm) mm)  (plant’)  (plant’)  (plant?) (@ seeds (%) (@) (kg 10a°)
Crimson clover ~ 70.4%" 10.2° 15.5° 115.1° 187.7° 49.8 5.35° 25.2° 249.1°
Hairy vetch 78.5° 13.2° 14.8° 158.5° 267.6" 69.7° 3.88° 26.2° 357.6"
Rye 53.1° 9.2 12.1° 1104°  193.0° 483" 453" 255° 247.7°
P. E. mulching 863" 12.3 15.1° 152.3 227.1° 67.6" 15.14° 30.7° 353.6"
Control 59.8¢ 8.7 13.0° 88.6° 139.2¢ 35.6° 1447 26.0° 184.8°

YWithin each column, the same letters indicate no significance difference at 0.05 level of probability as determined by

DMRT.
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