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Safety of the Herbicide Fluazifop-butyl application
on the Korean Ginseng(Panax ginseng C.A. Meyer)

Jae-seong Jo*, Jun-yeon Won™"

ABSTRACT : Weed control in the Korean ginseng(Panax ginseng C.A. Meyer) garden is more diffi-

cult than in other crops because the ginseng is a perennial crop and has to be cultivated under the artifi-

cial shading. As hand weeding is the only practical means to control weed after crop establishment, a sele-

ctive herbicide would greatly simplify the control of weed in ginseng garden. In an exploratory experiment,

the hervicide Fluazifop-butyl was found to be selectively safe for the Korean ginseng plants.

Various rates of Fluazifop-butyl were sprayed on 2-, 3-, and 4-years old ginseng plants as a foliar spray

to detect crop injury and to difine their critical concentration. No apparent injury to the ginseng plant was

noticable even the doubled application rate of Fluazifop-butyl the based on recommended dosage. Neither

abnormal foliar change nor any inhibition in leaf and stem growth was resulted for 2-, 3-, and 4-years old

ginseng plants treated with Fluazifop-butyl tripled the recommended usage. The foliar treatments of Flua-

zifop-butyl did not influence the photosynthesis ability but inhibited the respiration of the ginseng leaf.

Introduction

Because the ginseng is a perennial crop and
has to be cultivated under the aritificial shading,
weed control in ginseng planting is more difficult
than in other crops. Ginseng plants have been
known to be affected rather easily by the chemi-
cal herbicides and any selective herbicide for the
ginseng plant has not been found up to now ex-

cept 2,4-D*¥. As hand weeding is the only prac-

tical means of eliminating weed after crop estab-
lishment, a selective herbidide would greatly sim-
plify the control of weeds in ginseng plantings
and reduce labor costs.

Fluazifop-butyl is commonly used to control
grasses in soybean, cotton, carrot, and garlic field-?.
This herbicide was occasionally used by the Ko-
rean ginseng growers to control weeds in path of
ginseng plantings. In 1991, the author had found
that the Fluazifop-butyl was selectively safe for

the Korean ginseng plant and might safely be
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used for control of weeds in ginseng plantings.
This study was conduced to investigate the effe-
cts of foliar application of the herbicide Fluazifop-
butyl on plant growth, photosynthesis ability and
respiration of the Korean ginseng plant for deter-
mining non-toxicity of the herbicide.

Materials and Methods

The experiments were carried out at a farmer’s
ginseng field in Keumsan, Chungnam Province
and at the experiment field of the Agricultural
college, Chungnam National University for 2
years since 1992.

To determine the effects of Fluazifop-butyl on
the photosynthesis and respiration of the ginseng,
the herbicide was treated to 4 years old ginseng
plants as a foliar spray at the rates of 0, 75, 150,
225 and 300m€/100¢ of water at the 40 days after
plant emergence. The amounts of photosynthesis
were measured 10 times in each day from 8 to
17 oclock by 1 hour interval and respiration
amounts were measured 10 times from 20 to 5 o
clock by 1 hour interval. To determine the effects
of Fluazifop-butyl treatment on the plant growth
of the ginseng, 6 concentrations(0, 37.5, 75, 112.5,
150 and 225m¢/100£ of water) of the herbicide
were treated to each 2-, 3-, and 4-years-old gin-
seng plants as foliar spray at the 40 days after
plant emergence and the plant growth was obser-
ved at the 20 days after the herbicide treatment.

Results and Discussion

The Fluazifop-butyl is a phenoxy compound
and commonly used in soybean, sugarbeet, coffee
and cotton plantings as a post emergence herbi-
cide to control grasses. The compound is absor-
bed in plants through the roots and shoots and
inhibits acetyl-CoA carboxylase, the enzyme catal-
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yzing the
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first commintted step in fatty acid syn-
thesis

Table 1. Changes in the photosynthesis amounts
of the Korean ginseng plant by Fluazi-
fop-butyl foliar application

Concentration Photosynthesis amount(mg/COz/hr)
applicated after the days of application
(mé/1008) 1 3 5 7 10 15

0 163a 167a 236a 159 233a 1.69bc
75 171a 179a 217a 228a 220a 243a
150 159a 172a 219a 226a 205ab 194b
225 116b 134b 182b 2052 181b 163
300 0.70c 0.79c 123c 142b 137¢ 120d

1. The amounts of photosynthesis were measu-
red 10 times from 8 AM to 5 PM by 1 hour
interval.

2. Mean separation within the treatments by
DMR at 5% significant level.

Photosynthesis ability of the ginseng leaf was not
influenced by foliar application of Fluazifop-butyl
at the rate of 75 and 150m{/100¢ of water which
doubled the concentration of the recommended
dosage. The amount of photosynthesis was signi-
ficantly reduced when ginseng leaf was treated
with Fluazifop-butyl at the rate of 225 and 300mé/
100¢ of water. The ginseng leaf treated with
Fluazifop-butyl at the rate of 225m€/100¢ of water
was photosynthesis ability in 1 week after treat-
ment, but the leaf treated with Fluazifop-buty! at
the rate of 300m¢/100¢ of water, was not increa-
sed until 2 weeks after treatment(Table 1).
Respiration in 4-years old ginseng plants was
significantly inhibited by the foliar application of
Fluazifop-butyl. The respiration amounts of the
plants were significantly reduced at the concent-
ration of 75m¢/100¢ of water or more of the her-
bicide. The higher concentration of the Fluazifop-
butyl treatments resulted in the more reduced

amounts of respiration. The reduced respiration



of ginseng plants at various concentrations was
not recovered until 15 days after the treatment
(Table 2). "

Table 2. Changes in the respiration amounts of
the Korean ginseng plant by Fluazifop-
butyl foliar application

Concentration ~ Photosynthesis amount(ng/COx/hr)
applicated after the days of application

(mf/1006) 1 3 5 7 10 15

0 05la 1052 0.78a 074a 0332 0.76a
75 035b 0.70b 057b 050b 0.23bc 054b
150 032b 069 057b 052b 029b 0.55b
225 0.25b 0.54bc 0495 042b 026b 049hc
300 018¢ 038 033 028 0.19c 0.36¢

1. The amounts of respiration were measured
10 times from 8 AM to 5 PM by 1 hour in-
terval.

2. Mean separation within the treatments by
DMR at 5% significant level

Decrease in respiration amounts of the ginseng
plants by Fluazifop-butyl treatments was conside-
red to be related to the inhibition effect of Flua-
zifop-butyl on the ATP synthesis in the plant®,

Stem growth of 2-, 3-, and 4-years-old ginseng
plants were not affected by foliar application of
the Fluazifop-butyl. There were on significant dif-
ferences in the diameter and length of 2-, 3-, and
4-years old ginseng plant stems between non-
treated and treated with the tripled concentration
of Fluazifop-butyl based on the recommended do-
sage(Table 3).

Foliar application of the Fluazifop-buty! did not
influence the length and anble of petiole to the
stem of 2-, 3-, and 4-years-old ginseng plants.
There were no significant differences of the le-
ngth and angle of petiole between the nontreated
and the treated with Fluazifop-butyl at various con-
centrtions in 2-, 3-, and 4-years-old gingeng plants
(Table 4).

Table 3. The length and diameter of the Korean
ginseng stem at 3 weeks after Fluazifop-

butyl application

‘ Plant stem
C‘;gﬁ;g:ﬁn 2years-old  3-yearsold  4-years-old
(nf/100¢) Length Diam.  Length Diam.  Length Diam.
em) (m)  (em) (m) {em) (mm)

0 81 19 317 43 3$H8 64
375 83 19 268 41 435 63
75.0 80 18 268 49 414 68

1125 87 17 275 41 400 65
150.0 81 17 275 41 394 63
2250 85™ 17 274 39 317 677

Mean separation within the treatments by DMR
at 5% significant level.

Table 4. The length and angle of petiole of the
Korean ginseng plant at 3 weeks after

Fluazifop-buty! application

Plant petiole

Concentration
applicated 2yearsold  3yearsold  4-years-old

(mé/1008) Length Angle Length Angle Length Angle
(em) () (em) () (em) (°)
0 33 678 77 550 86 455
375 39 656 74 550 92 425
75.0 40 678 7.7 510 92 440
1125 44 668 77 640 86 410
150.0 40 693 80 560 82 450
2250 36™ 673™  80™ 570  86™ 408"

Mean separation within the treatments by DMR
at 5% significant level.

Leaf growth of 2-, 3-, and 4-years-old ginseng
plant was not influenced by foliar application of
Fluazifop-butyl. There were on significant differe-
nces of the leaf length and width between 2-, 3-
, and 4-years-old ginseng plants the non treated
and the treated with Fluazifop-butyl at various

concentrations as foliar spray(Table 5).
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Fluazifop-butyl inhibit acetyl-CoA carboxylase
which is catalyzing fatty acid synthesis. Inhibition
of fatty acid synthesis presumably blocks the pro-
duction of phospholipids used in building new
membranes required for cell growth. Broad leaf
species are naturally resistance to Fluazifop-butyl
because of an insensitive ACCase*?”. The reason
why the plant growth of the ginseng was not
inhibited by Fluazifop-butyl application is consi-
dered that the ginseng plant is a broad leaf spe-
cies and there is little actual leaf and stem gro-

wth after leaf expansion- of the 'ginseng in early
May.

Table 5. The leaf length and width of the Ko-
rean ginseng plant at 3 weeks after
Fluazifop-buty! application

o . Plant leaf
a;;?gggn 2-years-old 3-years-old 4-years-old
(mé/100¢) Length Width  Length Width  Length Width
(em) (em)  (em) (em)  (em) (em)
0 75 36 94 43 145 64

375 76 36 35 41 137 66

750 76 36 86 39 147 638
1125 77 36 91 40 141 68
150.0 75 35 82 41 143 68
2259 74 407 83 41  142™ 66"

Mean separation within the treatments by DMR
at 5% significant level.

There was no apparent plant injury to the Ko-
rean ginseng plant by foliar application of Fluazi-
fop-buty!l with tripled concentration of the recom-
mended dosage. Neither an abnormal foliar cha-
nge occurred in the ginseng plants treated with
Fluazifop-butyl nor was there any visual contrast
in top of the ginseng plants treated and non-trea-
ted. The application of Fluazifop-butyl was consi-
dered to be selectively safe to the ginseng plant.
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