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Effect of Herbicide Application on Weed Control and Forage
Production in Alpine Grassland Predominated with Red

Sorrel(Rumex acetosella L.)
Y. K. Kim, C. W. Chung, Y. S. Choi, Y. C. Lim, S. Y. Han and K. J. Na

National Livestock Research Institute, R.D.A.

ABSTRACT

Red sorrel, as one of exotic weeds in Korea, was introduced along with imported cereals for concentrate
feed or within the seed for forage production. The plant was dominated in grassland and reduced the quality
of forage. In particular, this weed cause severe problem in alpine grassland. This study was carried out to
investigate the effect and response of red sorrel and forage crops by foliar and soil applied herbicide
application. Mecoprop(MCPP) and pendimethaline were selected by pre-field experiment trials and applied to
control the red sorrel in grassland. Herbicidal activity of MCPP was 77.2% at 500m¢/10a level and 82.8% at
750m¢/10a level. However, seeds of red sorrel from bare land formed after foliar applied herbicide treatment
were germinated and covered bare land. Pendimethalin was not reduced the rhizome growth grown from red
sorrel root but retarded seedling growth of germinated red sorrel. The herbicidal activity of pendimethalin to
the red sorrel seedling was 83.0%. 2 times application of MCPP at the rate of 750m{/10a was effective to
control of red sorrel regrown from root and herbicidal activity was 93.2%. MCPP and pendimethaline treatment
was not reduced growth of grass and have no herbicidal injury to forage crop seedling. Amount of MCPP and
pendimethalin remained in grass plant was decreased from 20 days after herbicide treatment and could not be
problem in livestock feeding.

(Key words : Red sorrel, Mecoprop, Pendimethalin, Alpine grassland, Dicamba)
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Table 1. Foliar and soil applied herbicides
used for red sorel control

General Active
Treatment ingredients Field rate
name
(%)
i Mecoprop 50.0  500m#/10a
Zsp'l?g 4 Triclopyr 616  300me/10a
Dicamba 48.2  200m¢/10a
Soil Linuron 50.0 100g/10a
applied Pendimethalin ~ 31.7  300m#/10a
L Al A e Al ARkl Al EA
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Table 2. Selection of effective foliar and soil applied herbicides for red sorrel control in alpine

grassland

Herbicides No. of plant/m*  Dry wt.(gym?)  Herbicidal activity(%)
Control 325 90.7 -
Mecopro 252 15.5 82.9"

Foliar applied . prop .
Triclopyr 399 67.8 253
Dicamba 14 1.6 98.2°
Control 780 94.7 -

Soil applied Linuron 352 53.1 43.9°
Pendimethalin 84 9.8 89.7°

Means with the same letter within each treatment of a row are not significantly different.
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Table 3. Effect of mecoprop application for control of red sorrel and growth of grass

Red sorrel Grass
Herbicide Rate  No. of  Dry wt. Hertfi?it‘:/a' Herbicidal gy Yield
2 2 activi injury o
plant/m (g/m?) %) 0~ ) height*(cm)  (M/T/ha)
Control 1,283 258.0° - - 35.3" 11.9°
Mecoprop(500m¢/10a) 380 58.9° 77.2" 0 39.2 24.3°
Mecoprop(750m#£/10a) 360 44.3° 82.8 1 37.2 25.7°

* 40th day after herbicide application.

Means with the same letter within a row are not significantly different.

Table 4. Changes in bare land and emergence of red sorrel from bare land formed after foliar

applied herbicide application

Bare land(%) Emergence
Herbicide rate
Before application After application No. plant/m’ Index
Control 37 1.7 273° 100
Mecoprop(500m#/10a) 4.0 5.7 1,293 473
Mecoprop(750m¢/10a) 4.0 6.7 1,106 405

Means with the same letter within a row are not significantly different.
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Table 5. Effect of pendimethalin application on rhizome and seedling of red sorrel

Rhizome Seedling
Herbicide rate Herbicidal Seed wt. Herbicidal Herbicidal*
o o, 3%‘9? ativity (@10 % 3%‘9? activity  injury
P 9 (%) plantsy P 9 (%) (0-9)
Control 100 425" - 2.510ns 143 6.3 -
Pendimethalin 97.7 42.4 0 2.879 100 1.1° 83.0 0
(300m¢/10a)
Pendimethalin 107.0 425 0 2.891 - - - -
(450m£/10a)

* Symptom on grass.

Means with the same letter within a row are not significantly different.
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Table 6. Effect on red sorrel and grass by two herbicides application

Red sorrel Grass
Application 2 2 Herbicidal Plant height Herbicidal
No. of plant/m® Dry wt. (g/m°) activity(%) (cm) injury(0-9)*
T1 1033 275.0 - 28.6" -
(1313)* (571.8)
T2 453 190.0 66.7° 30.0 1
T3 116 2715 90.0° 30.3 1
T4 266 1239 78.3° 296 1
T5 130 37.6 86.3° 30.7 1
T1 : control.
T2 : Mecoprop 500m{/10a at 40th day after pendimethalin 300m¢/10a application.
T3 : Pendimethalin 300m#/10a at 10th day after mecoprop 500m¢£/10a application.
T4 : Mecoprop 750m#/10a at 40th day after pendimethalin 450m£/10a application.
T5 : Pendimethalin 450m¢/10a at 10th day after mecoprop 750m£/10a application.
* () control to T3 and T5 application.
** Herbicidal symptom on timothy plant.
Means with the same letter within a row are not significantly different.
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Table 7. Effect of two herbicides sequential application on red sorrel and grass

Red sorrel Grass
Application Herbicidal Herbicidal Plant
2 2 H
Plant/m®  Dry wt.(g/m°) activity(%) injury(0-9)  height(cm) Yield(M/T/ha)
T1 523 3457° - - 36.8™ 11.5°
T2 206 10.47" 69.7° 0 38.2 21.4%
T3 63 2.37° 93.2° 1 36.5 31.2°
T4 113 3.13° 90.9 1 37.1 27.5%
T5 63 1.10° 96.8° 2 36.6 15.3%
T1 : control.

T2 : Mecoprop 750m¢/10a application.

T3 : Mecoprop 750m{/10a application at 20th day after mecoprop 750m¢/10a application.

T4 : Mecoprop 1000m¢/10a application.

T5 : Mecoprop 1000m¢/10a application at 20th day after mecoprop 1000m{/10a application.
Means with the same letter within a row are not significantly different.

Table 8. Amount of mecoprop and pendimethalin remained in grass after herbicide application

Days after treatment (ppm)

Application

10 20 30 40

Control <0.002 <0.002 <0.002 -
Mecoprop(500m#£/10a) 0.101 0.033 0.016 -
Mecoprop(1000m#/10a) 0.188 0.081 0.026 -
Control - <0.02 <0.02 <0.02
Pendimethalin(300m£/10a) - 0.07 0.05 0.04
Pendimethalin(600m.£/10a) - 0.31 0.26 0.09
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