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Reduction in Weed Occurrence and Soil Erosion by Barley Living Mulch in Soybean
Production

Jong-Ho Seo"’, Jung-Kyung Moon®, Gun-Ho Jung?, Min—-Jung Seo? Seok—-Chul Heo®, Ja-Hwan Gu?,
Chung-Dong Hwang', Hyeon-Kyung Bae', and Sang-Yeol Kim'

ABSTRACT Reduction in the occurrence of weed and erosion of slope soil by living mulch barley simultaneously sown with
soybean were investigated at the Upland Experimental Field in Suwon City in 2013 and 2014. The aboveground dry matter of
200-300, 100-200 kg/10a of living mulch barley was obtained at 40 and 60 after sowing, respectively. The occurrence of weeds
was significantly reduced by barley living mulch. The early growth of soybean was reduced significantly because of the
competition with barley living mulch, but the late growth of soybean after natural drying of barley living mulch was recovered
considerably. The soybean grain yield with barley living mulch was similar to that of the normal soybean cultivation, showing no
significant difference between no mulch and living mulch treatments. With respect to soil erosion on the slope soil, the amount of
run-off water decreased by 20-50% and the amount of soil loss decreased by 70-90% by barley living mulch. The reduction in soil
erosion by the use of plastic film + barley living mulch was similar to that of only barley living mulch. The barley living mulch
in soybean production can be a promising cultivation technique as it reduces weed occurrence and soil erosion without grain yield
reduction.
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(A)

Fig. 1. Mechanized planting of soybean at the same time as ridge formation (A), difference in soybean growth ;

living mulch, right: no mulch (B).

F"

(B)
left: barley

(B)

Fig. 2. Device for soil loss measurement during soybean cultivation (A), the machine used for partial collection of run-off water

in plastic buckets (B).
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Fig. 3. Changes in the average temperature (left) and rainfall (right) during growing seasons in 2013 and 2014.

Table 1. Changes in dry matter of aboveground barley, weeds and soybean plant affected by the treatment of soil with herbicide

and soil covering in 2013.

Soil- Barley DM’ (kg/10a) Weeds DM (kg/10a) Soybean DM (kg/10a)
Soil covering applied DAS" 40  DAS 60 DAS 40 DAS 60 DAS 40 DAS 60  Harvest
Herbicide (July 4)  (July 24) (July 4)  (July 24) (July 4)  (July 24)  (Oct.10)
No mulch No applied - - 143 a* 135 a 149 a 362 a 637 b
Applied - - 17 b 76 b 119 a 348 a 761 a
Living mulch No applied 321 110 b 1b 10 ¢ 45 b 141 b 556 b
Applied 359 206 a 0b 0c 37 b 146 b 576 b

'DAS : Days after seeding, DM : Dry matter
*Means with the same letter are not significantly different at the 5% level by DMRT
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Table 2. Changes in DM of aboveground barley DM, weeds, and soybean plant affected by the treatment of soil with herbicide
and soil covering in 2014.

Soil- Barley DM’ (kg/10a) Weeds DM (kg/10a) Soybean DM (kg/10a)
Soil covering applied DAS' 40  DAS 53 DAS 40  DAS 53 DAS 40  DAS 53  Harvest
Herbicide (July 15)  (July 28) (July 15)  (July 28) (July 15)  (July 28)  (Nov. 6)
No mulch No applied - - 202 af 146 a 103 a 142 b 687 a
Applied - - 27 b 68 b 100 a 188 a 704 a
Living mulch No applied 209 136 20 b 38 b 54b 56 ¢ 477 b
Applied 181 155 2 b 9 b 38 b 55 ¢ 499 b

'DAS : Days after seeding, ‘DM : Dry matter

*Means with the same letter are not significantly different at the 5% level by DMRT
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Table 3. Changes in soybean yields affected by the treatment of soil with herbicide and soil covering.

Soil covering Soil-applied Herbicide Year 2013 Year 2014F Average
No mulch No applied 151 bet 313 232
Applied 127 ¢ 317 222
Living mulch No applied 212 b 252 232
Applied 285 a 251 268

"Soybean in the plots with no mulch in 2014 was decapitated on July 29 (flowering date) due to over-growth.
*Means with the same letter are not significantly different at the 5% level by DMRT
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Table 4. Changes in run-off water and soil loss affected by soil covering treatments in 2013.

Period (Month. Date)

Total period

Treatment Index
6.11~6.22 6.23~7.14 7.15~723 7.24~8.8 89~8.12 8.13~9.12 (6.11~9.12)
Run-off No mulch 12 93 62 35 24 18 245 100
water Living mulch 7 36 22 16 18 18 117 48
3
(m*/10a) LSD (0.05) ns ns 35 15 6 ns ns -
No mulch 33 396 110 88 45 675 100
Soil loss Living mulch 9 150 16 33 14 4 226 34
(kg/10a) &
LSD (0.05) ns ns ns ns ns ns 443 -
Rainfall (mm) 68 216 139 109 50 106 688 -
Table 5. Changes in run-off water and soil loss affected by soil covering treatments in 2014.
Period (Month. Date) Total period
Treatment Index
7.18 7.19~25  7.26~8.12 8.13~822  8.23~95 (7.18~9.5)
No mulch 38 40 5 45 6 134 100
Run-off PF+LM 44 33 3 34 4 118 88
water L
(m*/10a) Living mulch 26 22 1 60 1 109 81
LSD (0.05) ns ns ns ns ns ns -
No mulch 444 374 15 215 19 1,068 100
Soil loss PF+LM 42 22 2 27 7 100
(kg/10a) Living mulch 29 15 46 1 91
LSD (0.05) ns 213 12 166 ns 934 -
Rainfall (mm) 115 120 101 118 69 523 -

Table 6. Changes in plant characteristics and grain yield affected by soil covering treatments in 2013 and 2014.

Year 2013 Year 2014
Treatment Stem height Stem thickness Node No. Grain yield Soybean DM at harvest  Grain yield
(cm) (mm) per stem (kg/10a) (kg/10a) (kg/10a)

No mulch 92 9.7 17.8 95 663 300
PF+LM - - - - 668 309
Living mulch 85 8.8 18.2 107 403 211
LSD (0.05) ns 167 ns
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