BRI BRI EEE 23(6) © 43~55(2020) DOI : https://doi.org/10.13087/kosert.2020.23.6.43
J. Korean Env. Res. Tech. 23(6) : 43~ 55(2020) ISSN 1229-3032

DETE 0N TZHO| AEUA O AR BE AT
HEER? . M|N2 . AT . 2A

Y(FPHYY ARt P FRER AL ERuEdTd FAAT -
2
=

YEHLE dErt - Y (HY

Experimental Study for Weed Control on the Shoulder of
Expressway

Park, Jong-Chul” - Jeon, Gi-Seong” - Hur, Young-Jin® and Kim, Kyung-Hoon"

" 1llim Inc., Executive Managing Director,
? Korea Expressway Corporation Research Institute, Senior Researcher,
llim Inc., CEO,

“1llim Inc., Executive Managing Director.

ABSTRACT

The study was performed in order to derive the management methods of revegetation space on
embankment upper in the shoulder of expressway. The pilot study was conducted in 2013 on the test
road section of the Jungbu Inland Expressway (Smart Highway) and continues to be monitored until
2020. In the test, three commonly used methods for weed control were applied. In the early two to
three years, most of the methods were effective in controlling weeds. However, at the end of six years,
weed suppression effects were different for each treatment. Vegetation coverage was 90% in the
untreated control, 70-80% wood chip mulching method, 50-60% solidification method, and 20% sheet
mulching method. The sheet method was found to be the most effective given the low vegetation
coverage was effective in controlling weeds. The wood chip mulching method is promoting weed
growth over time, and weeds are invading as the effect of soil hardening is reduced in the place where

the soil hardener is treated. Among the methods applied in the test, mulching the sheet is the most
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effective, but it is important to use a durable sheet. In the future, it is necessary to find ways to control

weeds on road shoulders, considering both economic and environmental aspects. For the proper

management in the shoulder of expressway set target zone is needed. Clear standards for weed control

on expressway should be established. And the technology to be applied must be durable for 3 years

or more and must be able to suppress the amount of weeds to a level of 20% or less.

Key words : Controlling weed, Mulching, Solidification, Sheet
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Figure 1. Location and view of the test site installed on the Jungbu Inland Expressway.
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Table 1. Method applied to the test on the shoulder of the road.

Categories Area (M) Methods
. . . Chip size = 100mm
Mulching with wood chip (A) 44 * Thickness = 100mm
. . . Chip size = 50mm
Mulching with wood chip (B) 40 ¥ Thickness = 100mm
. . . g Soil-based compaction
Soil hardening with solidifying agent (C) 20 .
* Thickness = 100mm
. . . . No soil-based compaction
Soil hardening with solidifying agent (D) 20 .
* Thickness = 100mm
Weed control sheet (E) 40 Width 200cm x Length 60m
Control (F) 40 No treatment
Sum 204
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Table 2. Soil analysis results at the test site on the shoulder of the road in 2013.

Soil texture . Exchangeable cation
Acidity| O | .y CEC. (cmol jkg) EC | Nacl
Items Matter P05 -
Sand | Silt | Clay |, ®H) | g (%) (cmol kg) ¢ e | e e (dsfm) | (%)
@ | @ | @ exture a a g
Results| 58.2 | 36.0 | 5.8 SL 6.6 0.81 0.03 23 2036 | 036 | 0.16 | 17.55| 053 | 0.77 | 0.008
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Table 3. Soil analysis results at the each treatment site on the shoulder of the road in 2020.

Soil texture ) Exchangeable cation
Acidity) OEMC | Ty CEC. (cmol kg™) EC | Nad
Items Matter P,0s "
Sand | Silt | Clay | ®H) | = | B (cmol kg) N I P s (ds/m) | (%)
@ | @ | @ exture a a g
A* | 775|158 67 | SL | 59 | 596 | 0.82 | 37 1098 |0.60| - | 8.01|1.00| 0.75 -
B |817|11.0] 73 | LS 6.0 | 479 | 029 | 36 851 039 | - | 7471094 0.65 -
C 798|157 |45 | LS 83 | 1.41 | 0.08 | 36 1351 [0.72| - |22.07/0.94 | 0.50 -
D |80.5|127| 68 | LS 80 | 340 | 0.17 | 39 1291 |0.83| - 1991|097 | 0.86 -
E |755|200| 45 | LS 6.7 | 025 | 0.03 7 336 |0.180.02| 1.89]0.24 | 0.18 | 0.001
F [767|188| 45 | LS 62 | 122 | 006 | 10 386 [035| - | 299048 0.46 -
* A : Wood chip mulching (Chip size=100mm), B : Wood chip mulching (Chip size=50mm),
C : Solidification (Soil-based compaction), D : Solidification (No soil-based compaction),
E : Weed control sheet, F : Control (No treatment)
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Table 4. Results of measuring soil hardness for each experimental treatment.

Year A* B C D E F
Jul. 2019 10.3 11.3 20.7 19.3 15.3 13.0
Jun. 2020 11.0 10.7 19.7 18.0 14.0 12.7

* A : Wood chip mulching (Chip size=100mm), B : Wood chip mulching (Chip size=50mm),
C : Solidification (Soil-based compaction), D : Solidification (No soil-based compaction),
E : Weed control sheet, F : Control (No treatment)
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Table 5. Vegetation distribution and structure survey results for each treatment zone.

Treatments Vegetation distribution Vegetation structure
- ) Species Dominance |Sociability| Coverage | Height
[A] e P (D) ®) % | (m
Wood chip Erigeron annuus + 1 5 0.5
mulching Artemisia princeps 4 2 75 0.3
(Chip size= Oenothera biennis T 1 5 0.4
100mm) S En R :
= Festuca arundinacea r 1 10 0.5
[B] Species Dominance | Sociability | Coverage | Height
Wood dii P D) D) % | (m
ood chip B
(Chio size= " — -
50mm) Artemisia princeps r 1 5 0.3
0 im
Tm
. Dominance| Sociability | Coverage | Height
e Species ® | ® | ® | m
Solidification Coreopsis 4 4 70 0.5
(Soil-based drummondii '
compaction) Artemisia princeps 1 3 20 03
Species Dominance | Sociability | Coverage | Height
P (D) ©) % | (m
" Setaria viridis 2 3 25 04
[D] Artemisia princeps r 1 5 0.3
Solidification = = | Gepldasium 1 3 15 07
(No soil-based i -
compaction) Erigeron annuus 1 2 10 04
‘ s Coreopsis
’ drummondii ! 2 15 03
Oenothera biennis T 1 5 0.1
[E] Species Dominance | Sociability | Coverage | Height
P (D) ®) (%) | (m)
Weed control .
sheet Oenothera biennis 1 1 20 0.4
0 m
: Dominance | Sociability | Coverage | Height
Species (D) ® | @ | m
[F] . 2
dCoreop515” ) 2 25 03
[rummondii
Control (No
treatment) =3|| Lespedeza cuneata T 1 1 0.1
|| Artemisia princeps 2 2 25 0.3
¢ i Erigeron annuus r 1 1 0.1
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Table 6. Results of measuring plant coverage for each experimental treatment.

Survey A* B C D E F
Oct. 2013 1.7 33 0.0 0.0 0.0 8.3
Jul. 2015 20.0 20.0 5.0 5.0 5.0 80.0
Jun. 2016 533 50.0 433 71.7 25.0 733
Jul. 2019 733 80.0 63.3 533 20.0 93.3
Jun. 2020 71.7 80.0 61.7 533 20.0 90.0

* A:Wood chip mulching (Chip size=100mm), B : Wood chip mulching (Chip size=50mm),
C: Solidification (Soil-based compaction), D : Solidification (No soil-based compaction),

E : Weed control sheet, F: Control (No treatment)
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Figure 3. The ratio of suppressing weeds by test treatment measured by year.
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Zone 3 Zone 2 Zone 1 Zone2 Zone3
Division Range Implementation cycle Implementation method
1 Road center divider, .
Core zone Greenbelt 3 or more times a year Weed control
2 1~2m range from shoulder 2 or more times a year Weed control
Buffer zone
3 . . -
Transition zone Slope, outlying area If necessary Selective application
4 Around bridges and Management according to

If necessary

Other zone structures separate standards

Figure 4. Conceptual diagram of vegetation management zone setting of expressway.
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