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TaETFR (RS)-2-bromo-N-(a,a-dimethlbenzyl)3,3-dimethyl-butyramide
A7)y h 2-benzothiazol-2-ylpxy- NV-methylacetanilide

ANVTR= VIV T

ethyl 5-(4,6-dimethoxypyrimidin-2-ylcarbamoylsulfamoyl)

ETYANT B -1-methylpyrazole-4-carboxylate

RUANLTECAF )L methyla-(4,6-dimethoxypyrimidin-2-ylcarbamoyl-sulfamoyl)-o-toluate
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v —h 4-(2,4-dichlorobenzoyl)-1,3-dimethylpyrazol-5-yl toluene-4-sulfonate
IATVV

RS 3-isopropyl-1H-2,1,3-benzothiadiazin-4-(3 H)-one2,2-dioxide
N7 vv

TaAR N N 4-dj-isoplt'opyl-ﬁ-methylthio-1, 3,5-triazine-2,4-diamine
IR

HALT 1-(a,a-dimethylbenzyl)-3-p-tolyurea
EUIV A F
7AW

Corssrrr N2 i i)
FERINR
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Z At

P 3-(4-chloro-5-cyclopentyloxy-2-fluorophenil)-5

-isoprprylidene-1,3-oxazolidine-2,4-dione
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Abstract

eed management system for rational utilization and higbitidal efficacy of one-shot herbicide in direct-seedes rinder wet
conditions in Akita Prefecture for stable production ofthiguality grain

Chikako MIURA

Although crop acreage and rice yield in Akita Prefectureranied third in Japan, the total number of farmers has demlaa
recent years, and the number of farmers >65 years has iedréas save labor and increase the scale of operationsarioers are
trying to adopt direct-seeded rice cultivation under wetditions in Japan. Methods of direct seeding and crop esdiat®nt have
been recently confirmed. However, with this method, riceldyis 10% lower than that resulting from mechanical transplanting,
which is the most commonly used rice production method.

One of the reasons for the reduced rice yield is the failureved management using the direct seeding method. Seduentia
application of herbicides two to four times per crop is nsagsfor successful weed management using this methodeaghene
application of one-shot herbicide is sufficient while gsithe mechanical transplanting method. Herbicidal injsna isignificant
problem in weed management using one-shot herbicidesderthiat has been directly seeded because at the time ofiderbic
application, the rice plant©fyza sativa L.) are less developed in comparison to rice seedlings hggfanting.

In this study, suppression of primary tillers from the setande by one-shot herbicide was investigated as a new tindich
herbicidal injury in direct-seeded rice. Herbicidal apgiion at half of the recommended rate (hereafter: low veluse) of 0.15 g
a.i.m:” of pyrazolate and 0.16 kg and 1.6 g a.’naf prometryn and thiobencarb, respectively, in granulamfavas evaluated to
stable the efficacy of one-shot herbicides. In additiogusatial application of herbicide to direct-seeded rigeAkita-eco raisu, an
ecological pest management regime for rice that is utiliradhly in transplanted rice in Akita Prefecture, was cogrgid.

1. Suppression of primary tillers from the second node bysbiot herbicide in direct-seeded rice

In previous studies, the total number of established segglnumber of tillers at the tillering stage, and graindyiehve been
used as indicators of herbicidal injury in direct-seeded, iowever, tiller development in terms of nodal positiod arder of tillers
affect yield and grain quality of direct-seeded rice in Alrefecture.

Therefore, information on the nodal position and the ordidillers was collected for this study. Susceptibility ofeey tiller of
direct-seeded rice to one-shot herbicides is an indicétits edaptability, and is important information in the effto achieve yield
ability and grain quality similar to those of transplantiee r

The development of tillers at every nodal position was itiyated in this study. The order and ratio of productiveertl in
direct-seeded rice plants treated with one-shot herkicitiehe 2.0- or 2.5-leaf stage, the earliest recommendditatiom stage,
were determined from 2005 to 2007 and in 2011 under field dasklgouse conditions. This strategy may be a new method of
evaluating herbicidal injury as a result of application néehot herbicide.

When a flowable formulation of pyriminobac-methyl, broratide, bensulfuron-methyl, and pentoxazone was appliettieat
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2.5-leaf stage of the rice cultivar Akitakomachi, the ratel@velopment of primary tillers from the second node wapmgsed to
60 %. However, the rate of development of primary tillers frora $eventh node increased. Therefore, no significant eliffer was
found in the total number of developed tillers in treated antleated plots. The response depended on the active igrgsednd
formulation of the one-shot herbicides, and was not obdemeler higher temperature conditions. Furthermore, thpression of
primary tillers from the second node caused reduced yieldawer crop quality.

2. Sequential application with low volume use of pyrazolatel one-shot herbicide to prolong suitable duration for-sh
herbicide application

For use of one-shot herbicide in direct-seeded rice, thestalecommended application is the 2.0-leaf stage tcepteverbicidal
injury. The latest recommended application is the 2.54tafle ofEchinochloa spp. for optimal effect of one-shot herbicide on
weeds. The suitable duration of utilization for one-shabie&le in direct-seeded rice is one to four days. This isabse the leaf
stage ofEchinochloa spp. may exceed that of direct-seeded rice in Akita Prefecithis short time window in which one-shot
herbicide can be applied may result in lack of herbicidatatfy. Therefore, increasing the number of applicatiorts the times
suitable for herbicidal treatment would prevent to saverlabweed management especially Ezhinochloa spp.

In this study, the herbicidal efficacy of low volume use ofgmolate was evaluated. The efficacy and duration of agijglit of
one-shot herbicide with low volume use of pyrazolate wese @bvestigated. Low volume use of pyrazolate was shown to be
effective for use in sequential application as a one-shtiidige. The suitable duration for application of this @t herbicide was
prolonged from one day (single application) to eight days.aAresult of this sequential application, application abic&es to
foliage during midseason drainage was unnecessary.

To confirm the efficacy of sequential application with lowlwvme use of pyrazolate and one-shot herbicide in directeskrice,
these herbicide was applied on a rotational basis to a ldrde) field without puddling (hereafter: rota-field). Thiicacy of
sequential application of this herbicide on a rota-fieldibavas similar to that in direct-seeded rice in a continyatr®pping field
with puddling (hereafter: control). In addition, the le#hge of Echinochloa spp. in the rota-field treatment exceeded that of the
control field by 1.

Sequential application with low volume use of pyrazolate ane-shot herbicide was an effective and stable weed tepsiem.
Use of this system could reduce costs and save labor in farofirdirect-seeded rice in Akita Prefecture, further latering
methods of spraying were required by farmers.

Based on the results reported here, the company that pedadedistributes this granular herbicide containing mfetez began
herbicide registration with the agricultural public reskaorganization in Japan. The low volume use (0.15 g &).of. pyrazolate
was first registered in June 2009 based on tests of its fabafficacy and potential for crop injury.

3. Sequential application with low volume use of a granutemfilation of the prometryn and thiobencarb herbicidenduthe
draining period after seeding and application of one-skdiitide

A granular herbicide combination product containing prioymeand thiobencarb (hereafter: PT) was registered fdicagipn in
direct-seeded rice fields as pre- and postemergence éneiatinring the drainage period just after seeding. The newrded
application rate ranged from 0.32 g and 3.2 g to 0.48 g and 4.Bngi>. However, PT can cause accidental herbicidal injury to rice
seedlings when surface water remains after seeding. fkdiaibiojury using PT must be prevented without reducing icetal
efficacy. In this study, changes in herbicidal efficacy angry with low volume use of PT were evaluated under fieldl an
greenhouse conditions.

With low volume use of PT, sufficient herbicidal efficacy svabserved with sequential application of one-shot heidaidNo
injury to rice seedlings was observed regardless of thesadice status (drained or saturated) at PT applicatios. #ithough
Siirpus juncoides Roxb. Var.ohwianus T. Koyama survived until the time of one-shot herbicide iapfibn, it was controlled by
successive application of this one-shot herbicide.

Although low volume use of PT did not prolong the suitabledeiw for application of one-shot herbicide after floodirtgas
more effective than a single use of one-shot herbicide. ditiad, low volume use of PT prevented herbicidal injuryiterseedlings
in the rain, and 570 g thof the yield target was obtained.

4. Summary of results regarding application methods ofitides in this research
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1) Methods of evaluation of injury to rice seedlings from-shet herbicide based on the rate of suppression of prirtiarg from
the second node in direct-seeded rice

For a new and easy method of evaluating tillers, suppresfititiers must be confirmed, except in the cultivar Akitakati. In
addition, a means of providing this information to farmersshbe established.

2) Stability of efficacy of one-shot herbicide using lowwaie use of pyrazorate and PT

For low volume use of pyrazorate and PT to be widely adoptedubmanned helicopter and sprayer attached to a seeder that
has been routinely used in herbicide application must bptedidor further labor saving and herbicide formulatiortadée to low
volume use was required.
3) New weed management system in direct-seeded rice adakitaeeco raisu

The new weed management system established in this reseaschble to reduce the number of active ingredients in the
herbicide from the 6 - 8 that have been applied in the past t& #h-direct-seeded rice. Thus, the results of this resedrmhgly

support the promotion of Akita-eco raisu in direct-seedegl with comparable herbicidal efficacy to herbicide usedransplanted
rice.

(BullLAKITA Agric.Exp.Stn.,** *-* 20**)
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