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summary
Effect of bensulfuron- methyl { methyl- 2- [[[[[(4,6- dimethoxy-2 -pyri-

midinyl) amino] carbonyl] amino]sulfonyl]methyl]benzoate}
on tuber

sprouting and regrowth of Eleocharis kuroguwai was investigated.

Application of bensulfuron- methyl did not affect tuber sprouting,

but caused cessation of the subsequent growth. In the tuber

sprouting apical do inance was removed with application of

bensulfuron- methyl. 14C- bensulfuron- methyl applied to the sprouted

bud did not translocate to the adjacent buds and tuber. Regrowth

occurred at 28 and 35 days after the herbicide treatment when

applied at 39 and 51 g ha a.i., respectively. During the period

of growth cessation reduction in respiration was found, but oxygen

uptake increased as regrowth began. E. kuroguwai regrown was able

to produce new tubers. There was no significant difference in sen-

sitivity to bensulfuron- methyl between mother tuber and the new

tuber.

Introduction
Bensulfuron- methyl belonging to a sulfonylurea class is a broad -

spectrum herbicide that controls most annual and perennial

broadleaf weeds and sedges in lowland rice (Oryza sativa L.) field

(3). In Korea, the herbicide is very extensively used to control

particularly perennial weeds since wide use of various herbicides

effective to annual weeds has resulted in change in dominant weed

population from annual to perennial weeds. Among the perennials,

Eleocharis kuroguwai Ohwi, a member of Cyperaceae, is the most

troublesome weed due to serious interference on rice and unsatis-

factory effect of chemical control.
Inhibitions of growth and cell division are early physiological

responses caused by the sulfonylurea herbicide (2). This results

in a rapid growth cessation of susceptible weeds. Chun et al. (1)

observed that growth of Sagittaria pygmaea Miq. treated with ben-

sulfuron- methyl ceased at 2 to 3 leaf stages and thereafter re-

mained in the depressed growth stage. When bensulfuron -methyl is

applied to control E. kuroguwai, regrowth from the suppressed

plant usually occurs some days after application. Although the re-

growing plant does not show any weed natures, it can continue nor-

mal growth and finally produce new tubers. Therefore, this study

was undertaken to determine growth responses of E. kuroguwai after

application of bensulfuron-methyl and to compare
sensitivity of

new tubers produced from the regrown plant with that of mother tu-

bers.

Materials and Methods
Dormancy- broken tubers were collected from the University lowland

field at the late March 1990. Five uniform tubers whose weight

ranged from 0.4 to 1.2 g were planted at 2 cm deep in paddy soil

in 15 cm diameter plastic pots. The pots were surface -irrigated to

maintain the standing water level at 1 cm deeR. Bensulfuron-methyl

was applied at rates of 0, 39, and 51 g ha a.i. The pots were
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then kept in a growth cha
Jber maintained at 29 C and illuminatedfor 24 h with 80 uE m -2s- of fluorescent light. Tuber sprout was

determined 5 days after application (DAA). Tubers were considered
sprouted when the buds emerged 5 mm long above the soil surface.
To investigate regrowth from growth cessation of E. kuroguwai
caused by bensulfuron- methyl, days required to regrowth was
recorded. Regrowth was considered when a new culm being elongated
from the suppressed plant reached 5 mm long. Growth and reproduc-
tion of the regrown plant were also measured 135 DAA. Sensitivity
difference to bensulfuron- methyl between new tuber produced from
the regrown plant and tuber which had not been applied with the
herbicide was measured by days required to regrowth. In addition,
translocation pattern of bensulfuron- methyl and respiration of the
suppressed plant were determined by autoradiogram of C- bensul-
furon- methyl and 02 uptake, respectively.

Results and Discussion

Bud sprout Buds of E. kuroguwai are generally grouped in a
single cluster at the apical end of tuber. In a tuber the number
of buds ranges from four to six. Occasionally, a bud is outside of
this group near the apical end. The apical bud generally sprouts
first and the rest adjacent buds remain dormant. When bensulfuron-
methyl was applied as a pre- emergence treatment, tuber sprouting
was not affected. However, the
application resulted in sprout
of two or more adjacent buds, in-
dicating removal of the apical
dominance. Sprout of the adjacent
buds was usually delayed about
one week as compared with that
of the apical bud.

Translocation 14C- bensulfuron-
methyl applied to apical bud and
rhizome elongated from tuber did
not translocate toward adjacent
bud and the tuber (Figure 1). The
ttoradiograms illustrated that
C- bensulfuron- methyl always

translocated acropetally with no
basipetal movement, indicating
that the herbicide absorbed by
the apical bud did not affect
sprout of the adjacent bud.

Growth inhibition and regrowth
One of phytotoxic symptoms caused
by bensulfuron- methyl was an ini-
tial growth cessation immediately
after the tuber sprout. There was
no any morphological change by
time of regrowth. Regrowth was
started with developing a new
culm from the basal bulb formed
near soil surface. Initiation of
regrowth varied with the applica-
tion rate of bensulfuron- methyl.

(A)

(B)

4

Figure 1. Translocation of 14C-
bensulfuron- methyl treated to
(A) apical bud and (B) rhizome.
The treated part was shown as
bar(left) and the corresponding
autoradiograph (right).
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Regrowth of the apical bud occurred at 28 and 35 DAA when applied

at the rates of 39 and 51 g ha-i a.i., respectively. In the adja-

cent buds the regrowth initiated almost the same time as the api-

cal bud. However, the period of growth cessation was shorter in

the adjacent bud than the apical bud. The difference was due to

the delayed sprouting of the former.
Initiation of regrowth was accompanied with increase in respi-

ration of the suppressed plant.. During the growth cessation E.

kuroguwai respired in a minimum rate (Table 1.). There was no

Table 1. Oxygen uptake of Eleocharis kuroguwai after application

of bensulfuron- methyl.

Bud
Oxygen uptake (nmole ml- lmg -lh -1)

Days after application
10 20 30 40 50

Apical
Adjacent

3.7
3.6

3.7 3.6
3.7 9.0

7.7 13.5
18.8 18.7

change in oxygen uptake of the apical bud for 30 DAA. However, the

oxygen uptake doubled for the subsequent 10 days. This period was

corresponded to the time of physical change occurred in the sup-
pressed plant. A similar trend was found in the adjacent bud, but
increase in oxygen uptake found between 20 and 30 DAA.

As regrowth progressed, the plant continued to proliferate
vegetatively and was finally able to produce new tubers (Table 2).

Table 2. Vegetative growth and tuber production after completion

of life cycle of Eleocharis kuroguwai.

Application
rate(g ha -1)

Harvest Number of Number of

time(DAA) new plants new tubers

0 60 14 51
39 135 8 38

51 135 7 41

However, growth of the regrown plants was not so great as that of

the untreated check. On the other hand, sensitivity to bensul-

furon- methyl of the new tubers did not significantly differ from
that of tubers which had not been applied with the herbicide. Days
required to regrowth were 37 DAPA in the former and 39 DAA in the
latter when applied at 51 g ha-i a.i. This suggested that effect
of bensulfuron - methyl on tuber sprouting and growth inhibition of
E. kuroguwai was not carried over to new tubers produced from the

regrown plant.
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