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Summary Weedy rice (Oryza sativa f. spontanea)
is a noxious weed in direct seeded rice (Oryza sativa
L.) in the Central Plain of Thailand. By 2006, the area
of invasion of this weed had expanded to 200,000
ha. Farmers use several methods to control weedy
rice; however, chemical control is needed. A field
experiment was conducted in the wet season 2005 in
Supanburi Province where weedy rice infestation was
>70%. Rice herbicides with different modes of action
were used. Moderate phytotoxicity to rice plants was
observed after application of oxardiargyl and dimeth-
anamid; however, rice plants recovered within two
weeks. In the untreated check, weedy rice density was
264 panicles m*, which caused rice yield losses of up
to 2.5 t ha! when compared with oxadiargyl at 0.25
kg a.i. ha'! applied at nine days after sowing (DAS).
Two applications of herbicide gave excellent control
of weedy rice resulting in higher rice yields than a
single application. The best combination of herbicides
were flufenacet at 0.113 kg a.i. ha'! or dimethanamid
at 0.28 kg a.i. ha! applied at two days before sow-
ing rice and followed with oxadiargyl at 0.25 kg a.i.
ha! at nine DAS or a tank mixture of profoxydim +
quinclorac at 0.02 + 0.09 kg a.i. ha! at 7 DAS. With
those combinations, the infestation of weedy rice was
reduced by >90% and rice yield was substantially
increased by up to 3.9 t ha'. Although herbicides are
effective for controlling weedy rice, other control
methods such as using clean seed, weed eradication
prior to planting, hand pulling and weedy rice panicle
removal are also recommended to prevent the evolution
of resistance to herbicides in the weedy rice popula-
tions.
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INTRODUCTION
Since 2001, weedy rice (Oryza sativa f. spontanea)
has become a problem in two types of direct seeded
rice cultivation, wet-seeded and dry-seeded rice in the
Central Plains of Thailand. To date, it is reported that
200,000 ha of wet-seeded rice have been infested and
rice yields have been reduced to zero in some areas
(Maneechote and Jamjod 2005). Hand removal of

weedy rice seedlings in the field at the early stages is
impractical because it is very difficult to distinguish
weedy rice from cultivated rice until heading occurs.
Weedy rice panicles emerge two weeks earlier and
are often taller than cultivated rice panicles. Yield
loss ranged from 10-100% depending on the level
of weedy rice infestation (Maneechote ef al. 2004).
Integrated control methods, such as use of clean seed
in combination with eradication of weedy rice prior to
sowing, hand pulling, removal of weedy rice panicles
before seed shattering or one fallow are successful
to overcome the weedy rice problem in small fields
(Maneechote et al. 2005a). However, in large fields
(>5 ha), herbicides are required, as labour is expensive
and in short supply.

Weedy rice in cultivated rice fields is very difficult
to control with herbicides because of the close genetic
relationship of the two rice types (Oka 1988, Jamjod et
al. 2005). During the first week after rice emergence,
weedy rice seedlings germinating from the deeper soil
layers are shorter and weaker than the rice crop seed-
lings. At this stage, herbicides can be applied as early
post-emergence treatments with small injury to the
rice crop. In 2005, oxadiargyl at 0.25 kg a.i. ha! mixed
with 25 kg ha! of sand was recommended to farmers
for weedy rice control in wet-seeded rice (Maneechote
et al. 2005b). However, some weedy rice populations
grew faster than the rice crop and were not controlled
by this application technique. In addition, as weedy
rice populations are highly heterogeneous, repeat
application of the same kind of herbicide may result
in herbicide resistance in the weedy rice populations.
Therefore, herbicides with different modes of action
and different application techniques are needed to give
sustainable chemical control of weedy rice.

MATERIALS AND METHODS
A field experiment was conducted from September
2005 to January 2006 in a farmer’s field in Sri Prachan,
Supanburi Province in Thailand. The field was heavily
infested (>70% of area) with weedy rice. Treatments
were arranged in randomised complete block design
with four replications. The plot size was 4 x 4 m?
Germinated rice seeds, Supanburi 1 variety, were sown
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at 125 kg ha'!l. Oxadiargyl at 0.25 kg a.i. ha' mixed
with sand was used as a standard check (Maneechote
et al. 2005b). The herbicides used and the time of their
application are shown in Table 1.

At two days before sowing rice (DBS), butachlor
60% EC, flufenacet 60% WP, dimethanamid 90% EC
and thiobencarb 80% EC were separately sprayed on
flooded field. Pretilachlor 50% EC at 0.6 kg a.i. ha™!
was sprayed 2 DAS rice. At 8 and 9 DAS rice, liquid
formulations of dimethinamid, pretilachlor and oxa-
diargyl were mixed with sand at a rate of 25 kg ha'!
before being broadcast into the flooded field. Granular
formulations of butachlor 5%G, butachlor/2,4-D,
thiobencarb/2,4-D, and oxyfluorfen/2,4-D were
applied into the water when rice plants were at the
two-leaf stage (8 DAS). After the second herbicide
application, all plots were flooded and the water level
was kept at 5 cm deep for 10 days.

At 7, 15 and 30 days after herbicide application,
visual estimates of crop injury were recorded using a
scale of 0 to 10 (0 = no injury, 1 to 3 = slightly toxic,
4 to 6 = moderately toxic, 7 to 9 = severely toxic, 10
= completely killed). Visual estimates of weedy rice
control were also taken using a scale of 0 to 10 (0=no
control, 1 to 3 = slight control, 4 to 6 = moderate con-
trol, 7 to 9 = good control, 10 = complete control). At
harvest, panicles of the crop and the weedy rice were
counted and the grain yield of the crop calculated at
14% moisture content. Data were analysed by analysis
of variance (ANOVA) and LSD (P = 0.05) was used
for mean comparison.

RESULTS AND DISCUSSION

At harvest, the density of weedy rice and crop rice
plants in the untreated check were 264 and 59 panicles
m?, respectively, and rice yield was reduced to 0.6 t
ha!(Table 2). After treatment with oxardiargyl (0.25 kg
a.i. ha'at 9 DAS), the number of weedy rice panicles
was reduced to 40 m? and the rice yield was increased
to 3.1 t ha!. Two applications of herbicides applied
at 2 DBS and 9 DAS seemed to be more efficient
than a single application. The pre-sowing applica-
tion retarded the growth of germinating weedy rice
seedlings and kept them under the water. The second
herbicide application at 9 DAS killed all remaining
weedy rice plants submerged in the water. The best
combination of herbicides for weed rice control were
flufenacet at 0.113 kg a.i. ha'' or dimethanamid at 0.28
kga.i. ha' applied at 2 DBS, followed with oxadiargyl
at 0.125 kg a.i. ha! at 9 DAS. The density of weedy
rice was reduced to 15-30 panicles m* and rice yield
was increased up to 4.5 t ha! with these treatments
(Table 2). The treatment of dimethenamid followed
by profoxydim + quinclorac also resulted in high rice
yields of 4.4 t ha!, although this treatment was not as
effective in reducing weedy rice panicles.

As all herbicides were used at the higher rate
than normal application for general weeds, moderate
toxicity to rice plants was observed (data not shown).
However, the plant injury disappeared within two
weeks.

Table 1. Rates, formulations and application time of herbicides for weedy rice control in pre-germinated wet

seeded rice.

Treatment Rate Time of application®
(kg a.i. ha')

1. Oxadiargyl 40% SC® 0.25 8 DAS

2. Butachlor 60% EC + oxadiargyl 40% SC 1.0+0.125 2DBS + 9 DAS

3. Flufenacet 60% WP + oxadiargyl 40% SC 0.113+0.125 2DBS + 9 DAS

4. Dimethanamid 90% EC 0.28 8 DAS

5. Dimethanamid 90% EC + oxadiargyl 40% SC 0.28 +0.125 2DBS + 9 DAS

6. Dimethanamid 90% EC + (profoxydim 10% EC + 0.28 +(0.02 + 0.09) 2 DBS + (7 DAS)
quinclorac 25% SC)

7. Butachlor/2,4-D (4/3.76%) 1.94 8 DAS

8. Oxyfluorfen/2,4-D (0.2 / 2.5% G) 0.675 8 DAS

9. Thiobencarb/2,4-D (5/2% G) 1.75 8 DAS

10. Butachlor 5% G 200 8 DAS

11. Pretilachlor 50% EC 0.6 2 DAS

12. Pretilachlor 50% EC 0.75 8 DAS

13. Thiobencarb 80%EC 1.75 2 DBS

14. Untreated check

ADBS = days before sowing rice; DAS = days after sowing rice.
BSC = suspension concentrate, WP = wettable powder, EC = emulsifiable concentrate, G = granule.
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In the first week after germination, the growth of
weedy rice is slower than crop rice. At this stage, weedy
rice is more sensitive to herbicides than is the crop.
Herbicides applied into the water penetrate through
the coleoptiles and young first leaf of weedy rice.
Maintaining the water level for the first 10 days after
herbicide application extended herbicide efficacy by
controlling weedy rice seedlings emerging from the
deeper in the soil.

Applying a high rate of herbicides into water at
8-10 days after sowing is a new technique for the
control of weedy rice (Maneechote et al. 2005b).
In irrigated areas of Central Thailand, most farmers
grow two to three rice crops in one year. This makes
chemical control methods very useful for those farm-
ers. However, no herbicide gave complete control of
weedy rice. As weedy rice is a very diverse species,
rotation of herbicides with different modes of action is
required to prevent herbicide resistance. Other strate-
gies also need to be implemented to obtain good weedy
rice control and prevent herbicide resistance. These
include manually removing surviving plants, use of
clean seeds, use of fallows, eradication of weedy rice
prior to sowing the crop and panicle removal.
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Table 2. Rice yield and density of weedy and crop rice (panicle m?) at harvest. Data followed by the same

letter are not significantly different at P = 0.05.

Treatment Rate Density (panicle m?) Grain yield
(kga.i ha') Weedy rice Crop rice (tha')

1. Oxadiargyl 0.25 40 fg 220 be 3.1cd

2. Butachlor + oxadiargyl 1.0 +0.125 115 cd 210 ¢ 2.8 cdefg

3. Flufenacet + oxadiargyl 0.113+0.125 15¢g 320a 45a

4. Dimethanamid 0.28 59 ef 186 cd 2.3 fg

5. Dimethanamid + oxadiargyl 0.28 +0.125 30 fg 303 a 39ab

6. Dimethanamid + (profoxydim + 0.28 + (0.02 +0.09) 61 ef 311a 44a

quinclorac)

7. Butachlor /2,4-D 1.94 95 de 292 a 3.4 bc

8. Oxyfluorfen /2, 4-D 0.675 137 be 284 a 2.5 defg

9. Thiobencarb / 2, 4-D 1.75 110 cd 271 ab 3.1 cde

10. Butachlor 200 93 de 277 ab 3.0 cdef

11. Pretilachlor 0.6 114 cd 168 cd 2.3 fg

12. Pretilachlor 0.75 158 b 133d 2.1¢g

13. Thiobencarb 1.75 87 de 184 cd 2.4 efg

14. Untreated check - 264 a 59e 0.6 h

CV (%) 29.59 17.81 17.08
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