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Establishment of Herbicide Screening Methods
for Reed (Phragmites communis Trin.) Control
II. Tetrapion Effect
Hwang, L.T., J.S. Choi, HJ. Lee, K.J. Kim, and K.Y. Cho*

ABSTRACT

Tetrapion(2,2,3,3-tetrafluoropropionate sodium) has commonly been used for reed(Phragmites com-
munis Trin.) control in uncultivated areas, especially in Japan. As an attempt to establish the screen-
ing system for selective herbicide controlling reed, tetrapion was tested as a standard herbicide to
various weeds and crops including rice in a greenhouse. Symptoms of yellowing, twisting, stunting,
and necrosis were observed in the herbicide-treated plants. The herbicide caused a severe damage
on all crops examined, except cotton. Both direct seeded and transplanted rice were also sensitive
to the herbicide. Its herbicidal activity was generally higher on grass weeds than on broadleaf weeds.
It had a higher herbicidal activity with preemergence treatment than with postemergence treatment.
In addition, field and greenhouse experiments were conducted to examine the effect of the herbicide
on reed control. Its effect varied with the soil type of the treated field and the growth stage of
reed. A relatively high dosage of the herbicide was required to control reed. It had an almost
same effect on fairygrass(Miscanthus sinensis Anderss) as on reed. However, reed grown in a green-
house was effectively controlled by the herbicide, having more effect with preemergence treatment
than with postemergence treatment as observed in other plants treated with the herbicide. In conclu-
sion, tetrapion has a great potential as a standard herbicide during the herbicide screening for

selective reed control.

Key words: Broadleaf weeds, Direct seeded rice, Fairygrass(Miscanthus sinensis Anderss), Grass
weeds, Herbicide screening, Postemergence, Preemergence, Reed(Phragmites communis

Trin.), Standard herbicide, Tetrapion. Transplanted rice.
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Table 1. Phytotoxicity of tetrapion and its effect on
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the growth of direct seeded and transplanted rice

plants.
Tetrapion® Phytotoxicity(%)" Plant height(cm) Fresh weight(g)
(kg/ha) DS* TP’ DS TP DS TP
0 0 0 18.5 40.7 0.8 29
1.25 95 10 0 359 0 2.6
2.5 95 47 0 28.3 0 1.7
5.0 95 77 0 239 0 0.9
10.0 97 80 0 21.8 0 0.5
20.0 100 80 0 19.8 0 0.4
40.0 100 83 0 19.3 0 03
80.0 100 90 0 19.9 0 0.3




Table 2. Phytotoxicity of tetrapion on various crops and weeds in a greenhouse.

Tetrapion (kg/ha)®

Species Preemergence applicaticmh Postemergence application

10 20 40 80 160 10 20 40 80 160

Crops o -
Sorghum 85 95 100 100 100 70 60 95 95 95
Wheat 95 100 100 100 100 75 85 90 100 100
Corn 50 90 100 100 100 80 95 95 95 95
Rice 100 1000 100 100 100 75 90 95 100 100
Cotton 0 0 20 40 50 0 0 0 20 25
Oat 20 70 95 95 100 0 40 80 80 100
Grass weeds

Fall panicum 95 95 100 100 100 10 75 80 80 80
Poa grass 50 60 100 100 100 0 40 80 90 90
Large crabgrass 95 95 90 90 100 80 90 90 95 95
Wild oat 50 60 100 100 100 65 90 90 95 100
Edible barnyardgrass 95 100 100 100 100 90 90 95 95 95
Orange foxtail 70 80 100 100 100 0 70 90 100 100
Wintergrass 95 100 100 100 100 95 95 95 100 100
Bamnyardgrass 95 100 100 100 100 95 95 95 100 100
Goosegrass 90 95 100 100 100 50 85 90 95 100
Panicgrass 95 100 100 100 100 100 100 100 100 100
Quackgrass 70 90 100 100 100 60 90 90 90 100
Italian ryegrass 0 85 100 100 100 10 90 95 95 100
Bentgrass 95 95 100 100 100 20 50 80 90 100
Canarygrass 95 95 100 100 100 35 69 75 90 95
Johnsongrass 90 95 100 100 100 70 85 90 100 100
Orchardgrass 40 80 100 100 100 0 20 80 85 100

Bermudagrass 80 95 100 100 100 90 90 95 95 100

Broadleaf weeds

Pigweed . 55 70 95 95 100 10 20 70 75 100
Indian jointvetch 70 80 90 90 95 85 90 90 90 100
Bindweed 10 20 50 70 70 0 0 20 30 60
Cocklebur 0 40 70 90 90 0 60 75 80 80
Evening primrose 0 70 80 90 90 20 50 60 90 100
Clover 0 50 50 70 90 0 30 60 70 80
Velvetleaf 0 0 0 40 95 0 0 0 20 55
Lambsquarter 0 0 20 40 60 0 0 10 40 50
Black nightshade 0 0 20 40 55 0 0 0 0 10
Wild morningglory 45 65 70 65 85 40 50 40 70 80
Korean lespedeza 40 60 70 70 75 20 60 60 70 75
Dock 0 20 20 20 35 0 0 0 0 0
Dayflower 0 20 50 55 75 0 0 0 40 40
Campion 0 30 40 50 95 10 20 40 50 90
Smartweed 0 30 70 100 100 0 0 10 20 30
Bulrush 0 30 70 100 100 0 0 10 20 30

* Tetrapion in 10% granule.
" Phytotoxicity was measured by visual rating with 0 equal to no plant injury and 100 being
equivalent to complete plant death.
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Table 3. Field trials of tetrapion on reed with preemergence application before passing the winter.

Tetrapion® No. of shoots Plant height (cm)
(kg/ha) Trial A" Trial B Trial A Trial B
0 124.7 (100 155.3 (100) 190.0 (100) 186.5 (100)
10 52.0 (42) 172.3 (111) 92.0 (48) 185.4 (99)
20 41.5 (33) 138.5 (89) 73.5 (39) 180.8 (97)
40 83 (7 145.8 (94) 55.0 (29) 178.5 (96)
80 3.0 3) 153.7 (99) 37.0 (20) 182.3 (98)
LSD! 12.35 15.12 9.78 10.61

* Tetrapion in 10% granule.

" The field trials were made in areas of Shintanjin on October 25, 1994 (A) and Yusung on

December 30, 1994 (B).
¢ Percent of control.

4 Partitioning of the means within columns is by LSD at the 5% level of significance.
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Table 4. Field trials of tetrapion on fairygrass
with preemergence application in early

spring.
Tetrapion® Phytotoxicity” No. of  Phant height
(kg/ha) (%) shoots (cm)
Trial A°
0 0 84.3 (100)°  62.1 (100)
10 65 30.1 (36) 442 (71)
20 732 17.3 (21 46.1 (74)
40 90 43 (5) 3.2 (50)
80 86.7 53  (6) 41.1 (66)
LSD* 8.25 5.21
Trial B B
0 0 184.5 (100) 90.1 (100)
10 20 120.3 (65) 68.1 (76)
20 70 52,1 (28) 510 (57)
40 86.7 223 (12) 352 (39
80 90 323 (18) 31.0 (3%
LSD 9.16 745

* Tetrapion in 10% granule.

h Phytotoxicity was measured by visual rating with
0 equal to no plant injurv and 100 being equiv-
alent to complete plant death.

“ Tetrapion was treated on February 17,
and March 28, 1995 (B).

¢ Percent of control.

° Partitioning of the means within columns is by
LSD at the 5% level of significance.
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Fig. 1. Field trial of tetrapion on fairygrass with
postemergence application in spring. Tetra-
pion in 30% liquid was treated on May 24,
1995. Results were expressed as plant height
increases for one month following the herb-
icide treatment.
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Fig. 2. Field trials of tetrapion on reed with post-
emergence application in spring. Tetrapion
in 30% liquid was treated on April 20,
1995 (A) or May 24, 1995 (B).
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Fig. 3. Herbicidal activity of tetrapion in 30% liquid
on reed in a pot test.
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