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Development of “Oryzaguard Granule”

Kazuaki TSUKUDA
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Naoki MIYAMURA
Yuji NONAKA

“Oryzaguard” is a herbicidal mixture of pyributicarb and bromobutide, will be commercialized in 1989 as a

granular composition. The former component was discovered by Tosoh Corporation in cooperative research

with the Utsunomiya University group, and the latter by Sumitomo Chemical Company. This herbicide

shows excellent herbicidal and long—residual activities against annual and perennial weeds in its early applica-

tion to paddy field.
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Table 1. General character of active ingredients in “Oryzaguard”’
B content: Pyributicarb < 3.3% o
Bromobutide -+ 5.0%
ingredient Pyributicarb Bromobutide
O-3-tert-butylphenyl (RS)-2-bromo-N-(c, -
chemical name 6-methoxy-2-pyridyl dimethylbenzyl)-3, 3-
(methyl) thiocarbamate dimethylbutylamide
S
Ogh/ciﬂ e CH,  OBr Cih
(CHa)sC / y 3 |
structure —C—NH-C—=CH-C—
@ @ @ ¢ NH-C CH? CH,
CHs CH;,
" molecular weight 330.44 312.25
outlook colorless crystalline colorless crystalline
melting point 85.7~86.2°C 180.1°C
water solubility 0.32 ppm 3.54 ppm
Table 2. Herbicidal activity of Pyributicarb
ECHOR MOOVP CYPDI Ab. SCPJU CYPSE SAGPY
excellent excellent excellent good good a little poor
ECHOR : Echinochloa ovizicola, MOOQVP: Monocholia vaginalis,
CYPDI : Cyperus difformis, A.b. : Annual broadleaved weeds,
SCPJU : Scirpus juncoides, CYPSE : Cyperus sevotinus,
SAGPY : Sagittaria pygmacea
Table 3. Herbicidal activity of Bromobutide
ECHOR MOOVP CYPDI Ab. SCPJU CYPSE SAGPY
. good~ .
good excellent excellent a little excellent a little
; excellent
ECHOR : Echinochloa orizicola, MOOVP: Monocholia vaginalis,
CYPDI : Cyperus difformis, A.b. : Annual broadleaved weeds,
SCPJU : Scirpus juncoides, CYPSE : Cyperus serotinus,
SAGPY : Sagittaria pygmaea
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Table 4. Herbicidal activity and phytotoxicity of “Oryzaguard” (greenhouse)

=
appication 1038 | o HOR MOOVE CYPDI  Ab.  SCPJU CYPSE SAGPY |ORYSA
time kg/10 a
pre*emergence 1 . . . O . . A o
! : | e o e o e e A | —
1.5-1eaf 1 o L ] ) O © O A -
stage of ECHOR 2 o o [ O © © A =

Oryzagudrd: Pyributicarb «----- 3.3%
Bromobutide:------ 5.0%

herbicidal activity
@ :100%, ©:99~90%, (O:89~70%, [1:69~50%

A :49~309%, X :less than 29%
phytotoxicity against rice
—:none, 1 :slight, 4+ :a little, 4 :substantial, # :severe

ECHOR : Echinochloa orizicola,
CYPDI : Cyperus difformis, Ab.
SCPJU : Scirpus juncoides,

SAGPY : Sagitlaria pygmaea,

(115)

MOOVP: Monocholia vaginalis,

: Annual broadleaved weeds,
CYPSE : Cyperus sevotinus,

ORYSA :0ryza sativa
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Table 5. Herbicidal activity and phytotoxicity of “Oryzaguard” (field)
- ._.___'——__'_'___='_d_’ — | B — ———
application 0sage | b~OR MOOVP CYPDI  Ab.  SCPJU CYPSE SAGPY |ORYSA
time kg/10 a

pre-emergence 2 ® b ® B ® ® A o

_ i1 | e e e O e e A~ | -
1.5-leaf 3 [ ) o () U © © X —
stage of ECHOR 4 o [ o O © © A —

herbicidal activity

@ :100%, ©:99~90%, O:89~70%, [1:69~50%, A :49~30%, X :less than 29%

phytotoxicity against rice

— :none, = :slight, + :a little, 4 :substantial, - :severe

ECHOR : Echinochloa orizicola,
CYPDI : Cyperus difformis,
SCPJU : Scirpus juncoides,
SAGPY : Sagittaria pygmacea,

A.b.
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MOOQVP: Monocholia vaginalis,

. Annual broadleaved weeds,
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CYPSE : Cyperus serotinus,
ORYSA :0ryza sativa
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Table 6. Herbicidal activity and phytotoxicity of ‘Oryzaguard”

Soilt dry weight ratio against non treated plot (%)
application
piace l(wlzzter pp. : annual weeds perennial weeds el ORYSAY
(year) | ‘¢ /gge time total - total | total
cm/day) ECHOR | CYPDI MOOVP| A.b. ELOAL | SCPJU |SAGPY | CYPSE
non treated* | 137.84 22.22 | 160. 06 1.42 | 12.18 13.60 | 173.66
Kamikawa | CL +3 0 44 9 0 0 0 8 =
('87) (1.5) ECHOR1IL | t 8 2 0 0 0 1 -
ECHOR 15L| t 35 5 0 t t 4 -
non treated * 7.52 3.20 | 10.72| 3.52| 15.48 19.00 | 29.72
Kitami L +3 t t t t 0 t t -
('86) (1.5) | ECHORIL | t t t t 0 t t -
ECHOR 15L| t t t 0 0 0 t -
non treated® 79.00 0.12 | 79.12 0.04 3.78 3.82 82.94
Donan SL +3 t 0 t 0 0 0 t =
('87) (1.5) | ECHORIL | o0 0 0 0 0 0 0 -
ECHOR 1.5L| 14 0 14 0 0 0 13 -
i
I non treated * 40.5 t 2.2 42.7 0.1 0.7 0.8 43.5
Iwate L +3 t 0 t t 0 57 50 1 —
('86) (1.5) | ECHORIL | t 0 t { 0 29 25 t -
ECHOR15L| 1 0 t 1 0 t t 1 -
non treated* | 67.5 0.2 | t 4,2 | 7.8 1.5 8.3 L7 | 1.5 | 83.4
Miyagi C +3 t 0 0 38 2 t t 3 1 2 -
('87) (1.5) | ECHORIL | t 0 0 29 2 9 0 0 1 2 -
ECHOR 15L| 3 0 0 13 4 t 0 0 t 3 -
non treated* 19.8 t 2.1 0.6 22.5 31.0 8.2 39.2 61.7
Shokucho
Akita CL +3 0 0 0 |250 7 0 17 4 5 -
o) (1.5) | ECHOR1L | ¢ 0 0 166 4 0 24 5 5 -
ECHOR 15L| 0 0 0 100 3 1 10 2 2 E
non treated* | 90.3 0.8 0.2 59 | 97.2 0.6 | 14.4 27.0 | 42.0 |139.2
Yamagata | CL +3 0 0 0 2 t 0 0 t t t -
('87) (0.5) | ECHORIL | o 0 0 t t 0 0 1 t t -
ECHOR 15L | t 0 0 t t 0 t 1 1 t -
non treated * 0.6 0.6 t t 0.6
Yamagata qL
Shonai +3 0 0 0 0 0 +
(38) (1.0) | ECHOR 1L 0 0 0 0 0 -
ECHOR 1.5L 0 0 0 0 0 -
non treated 2.9 0.6 2.5 6.0 1.1 16.0 | (0.5) 4.8 21.9 27.9
Fukushima | ~ CL +3 0 0 t ¢ 0 0 (25) | t 0 0 -
('88) (0.5 | ECHOR1IL | o0 0 4 2 0 0 (100 | 4 3 1 -
ECHOR 15L| 0 0 8 3 0 0 (100) | 16 3 3 -
rion treated * 8.7 0.1 0.2 9.6 | 18.6 | 15.0 | 23.4 | 2.7 | 147 | 53.1 | 7.7
Niigata
Sado CL +3 3 0 0 3 3 t 0 (189) | 15 4 4 -
('38) (0.5~1.0)| ECHORIL | o 0 0 3 2 t 0 (231) | 11 3 3 -
ECHOR 15L| 0 0 0 5 2 t t (124) | 16 4 4 -
(117)
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application

dry weight ratio against non treated plot (%)

) annual weeds perennial weeds
time total
CYPDI MOOVP| A.b. ELOAL | SCPJU |SAGPY
non treated 0.6 14.2 2.0 8.5
+3 382 19 1 0.
ECHOR 1L 140 6 0 0
ECHOR 1.5L 168 8 1 0
non treated = 0.
Ishikawa c +3 t 0 50 1 0 0 (0 0 1
(87 (0.5) | ECHORIL | t 0 t t 0 0 |0 0 t -
ECHOR 1.5L | t 0 t t 0 0 ) 0 t -
on treated® | 9.0 | 0.5 | 4.8 | 19.2 | 33.5 | 3.3 | 0.6 3.9 | 37.4
Fukui CL +3 0 0 0 8 10 30 t 2 12 -
87) (L) | ECHORIL | o 0 ¢ 19 11 6 17 8 10 -
ECHOR 1.5L| 0 0 0 38 22 t 0 t 20 -
non treated® 27.0 t 0.2 0.3 3.2 1.9 7.4 0.1 9.3 12.5
Ibaraki* L +3 0 0 0 t t 1 { (200) 0 0 —
('88) (1.5) | ECHORIL | 0 0 0 t t t 1 (400) 0 0 -
ECHOR 15L| © 0 0 33 3 1 1 (400) 1 2 —
non treated® | 6.8 132.1 9.1 | 148.0 (2.1 | 10.9 | 10.9 |158.9
Gunma
E cL +3 2 0 9 1 (41 | t t 1 -
ast
C87) (1.0~2.0)| ECHOR 1L 0 0 8 t ( 42) t t t —
ECHOR 15L| 0 0 3 { (o) | 1 1 t -
non treated 1.3 t t 0.1 1.4 t 6.9 0.6 7.5 8.9
Chiba* L +3 0 0 t 297 15 8 0 38 3 4 -
('88) {2.0) | ECHOR1L | 0 0 2 242 2 0 t 46 4 6 -
ECHOR 15L| 0 0 0 |29 1 0 t 30 2 4 -
non treated* 0.1 9.6 4.8 14.5 4.0 0.6 4.6 19.1
Kanagawa L +3 0 0 3 | t 1 t i -
¢87)  |(1.0~2.0)| ECHOR 1L 0 0 ¢ t 0 1 t t =
ECHOR 15L 0 0 1 t 0 4 t t +
non treated® | 11.92 | 2.46| 3.24| 6.53| 24.15| 12.91| 12.95| (0.7) 25.86 | 50.01
Nagano oL
Nanshin +3 1 0 0 22 6 0 0 (4 t 3 —~t
88) (2.1) | ECHORIL | 1 0 0 12 4 0 0 ( 50) ! 3 —~t
ECHOR 15L| 1 0 0 20 6 t 0 ( 67) t 4 —~t
non treated™ | 10.5 | 0.1 5.3 | 22.5 | 38.4 2.4 7.4 214.1 | 223.9 |262.3
Shizuoka CL +3 0 0 0 7 4 t 0 13 3 3 +
('87) (0.6) | ECHORIL | t 0 0 t t t t 14 14 12 —~+
ECHOR 1.5L| t 0 0 1 1 0 0 18 17 15 -
non treated * 57.6 4.0 16.9 11.6 90.1 21.3 21.3 | 111.4
Aichi C +3 0 0 0 38 5 0 0 4 | —~=
('88) (0.5 | ECHORIL | 0 0 0 41 5 t t 4 =
ECHOR 15L| 0 0 0 32 4 0 0 3 =
(118)
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B Soilt dry weight ratio against non treated plot (%)
lace application =
P lggﬁgeré pp. annual weeds perennial weeds all ORYSAT
(year) | ;i dg ) time total total | total
-Cm/day ECHOR| CYPDI [MOOVP| A.b. ELOAL | SCPJU |SAGPY |CYPSE
a nontreated* | 0.8 | 6.4 | 9.4 | 149 | 315 6.5 6.5 | 38.0
Gifu
CL +3 t 0 0 3 2 0 0 1 —
Chusankan
. (1.0>) | ECHORIL | t 0 0 i1 5 0 0 4 -
ECHOR 15L| t 0 0 1 t 0 0 t =
non treated® | 2.0 0.2 | 113 2.9 | 16.4 7.3 L0 | (13) | 0.7 9.0 | 25.4
Mie* CL +3 t 0 0 6 1 0 1 (76 | 2 t t —
('88) (1.O) | ECHORIL | 1 0 t 8 2 1 0 (386) | 14 2 2 -
ECHOR 15L| t 0 0 5 1 0 0 (298) | 30 2 2 -
non treated* | 39.6 1.8 1.7 4.7 | 47.8 | 36.6 1.7 38.3 | 86.1
Shiga cL
Kohoku +3 t 0 0 15 2 1 0 1 1 —
(88) 0.1) | ECHORIL | 1 0 0 62 6 t 3 t 4 -
ECHOR 15L | 11 0 0 130 22 t 0 t 12 =
non treated® | 179.5 | ¢ 1.4 0.4 | 181.3 2.3 | 15.8 | (2.2) | 3.1 | 21.2 |202.5
Kyoto L +3 0 0 0 0 0 0 0 (158) | 0 0 0 -
(87) (0.5 | ECHORIL | 1 0 0 0 t 0 0 (134) | 0 0 t +
ECHOR 15L| 6 0 0 0 6 0 0 (131) | 62 9 7 —~t
non treated * 74.0 t 2.2 4,5 80.7 11.7 1.0 12.7 93.4
Osaka SL
Nose +3 t 0 0 16 1 t 0 t 1 +
C8T) (1.0 | ECHORIL | o 0 0 2 t t 0 t t -
ECHOR 15L| 0 0 0 t t t t t t +
non treated 10.1 63.7 2.5 76.3 56. 4 (1.7) 56.4 | 132.7
Wakayama [ CL 43 0 t 14 1 { ( 47) t 2 -
('86) (0.8) | ECHORIL | o0 0 12 t t (47) t 1 -
ECHOR 15L| 9 0 72 4 1 (12) 1 3 -
non treated* | 105.0 22,8 3.2 | 131.0 64.5 | (0.5) 65.0 | 196.0
Tottori CL +3 t 0 16 t 0 ( 10) t t -
(87) (1.O) | ECHOR 1L | t t 21 1 0 (t) t t -
ECHOR 1.5L| t t 52 2 0 (4 t t -
non treated* | 4.3 9.6 8.9 | 22.8 0.3 2,0 0.8 | 3.1 25.9
Shimane s
Akana +3 2 2 6 4 0 14 0 9 4 -
C88) (1.0~2.0)| ECHORIL | 11 0 8 5 0 0 0 0 5 -
ECHOR 15L| 6 0 8 .| 4 0 0 0 0 4 -
non treated* | 38.5 1.4 | 57.4 | 15.4 |112.7 2.4 9.2 | @D | 0.4 | 12.1 |124.7
Yamaguchi|  SL +3 t t t 12 2 t t (93 | 0 t 1 *
(88) (1.6) | ECHORIL | t 0 t 29 4 4 t 1z | o t 4 *
ECHOR 15L | 49 0 9 22 2 17 t (2 o0 3 22 -
non treated* | 84.0 | 57.2 | 52.0 | 26.6 |219.8 7.6 | (1.4) | 40.6 | 48.5 |268.0
Kagawa SL +3 0 0 0 6 1 0 (19 | 1 t 1| —~t
(’88) (0.5 | ECHORIL | 11 0 0 38 9 0 (14) | 17 13 10 —~t
ECHOR 15L| 18 0 0 38 12 0 (57 | 25 20 14 —~+t

(119)
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Soilf dry weight ratio against non treated plot (%) |
lace icati = al
pia (water appl'lcanon annual weeds perennial weeds ORYsAY
(year) ‘leakage time total total | total
cm/day) ECHOR | CYPDI [MOOVP| A.b. ELOAL| SCPJU [SAGPY |CYPSE
non treated® | 13.0 | 0.2 | 9.5 | 0.4 | 23.1 10.5 41 | 14.6 | 377
Ehime L +3 t 0 0 0 t 0 7 2 t -
('87) (1.0) | ECHORIL | t t 8 t 3 0 5 1 2 -
ECHOR 15L| t 0 0 t t 0 2 t t -
non treated® 1.2 0.5 0.6 2.3 1.9 1.9 42.0
Tokushima* CL +3 0 0 t t 0 0 t =
(°88) (1.0>) | ECHORIL | 0 t 0 t 0 0 t —
ECHOR 15L| 0 t 0 t 0 0 t -
non treated™ | 14.8 | 0.6 | 7.4 | 79.2 |102.0 1.8 79.5 | 74.3 | 176.3
Fukuoka
B CL +3 t 0 0 1 1 0 3 3 2 -
uzen
o) (1.1) | ECHOR1L | 1 0 0 2 2 0 2 2 2 -
ECHOR 15L| 0 0 0 2 1 0 14 13 6 -
non treated™ | 1.0 L4 | 2.4 1.0 14.0 | 15.0 | 17.4
Oita
Kui L +3 t ¢ t t 6 5 5 -
uju
. 3.0) | ECHOR1IL | t 0 t 0 21 19 17 -
ECHOR 15L| 10 t t t 25 23 21 -
non treated 93.2 1.9 15.9 11.4 | 122.4 3.0 72.0 (1.8) 38.2 | 113.2 | 235.6
Miyazaki® SL +3 0 0 t 4 t 0 t (200 | 4 1 t +
(’88) (1.0) | ECHORIL | t 0 0 3 t 0 t (200) | 2 t t -
ECHOR 15L| t 0 0 5 ] 0 1 (122) | 8 3 2 -
non treated* | 85.6 | 2.6 |113.2 | 6.6 |208.0 26.6 96.6 | 234.6
Miyazaki SL +3 0 0 t 5 t t t t -
(’88) (1.0) | ECHORIL | 0 0 0 2 t t t t -
ECHOR 15L| 0 0 t 3 t t t t -
non treated® | 10.8 | 0.2 | 2.5 | 0.1 | 13.6 | 0.1 | 0.9 | (0.1) | 40.4 | 41.4 | 55.0
Kagoshima®|  SL +3 0 0 0 t t 0 0 0 2 2 1 -
('88) (1.0) | ECHORIL | o 0 0 t t 0 0 0 2 2 1 -
ECHOR 15L| 0 0 0 100 1 0 0 0 2 2 2 -
non treated* | 44.1 | 0.2 | 68 | 24 | 535 | 0.1 | 0.9 0.8 1.8 | 55.3
Kagoshima |  SL +3 1 0 0 0 1 0 0 0 0 1| —~=*
(’87) (2.0) | ECHORIL | 1 0 0 t 1 0 0 t t 1 —~t
ECHOR 15L| 1 0 t t 1 0 0 0 t 1 —~4

ECHOR
MOOVP
ELOAL
SAGPY
ORYSA

EE

. Echinochloa orizicola,

: Monocholia vaginalis,

. Eleocharis acicularis,

: Sagittaria pygmaca,

. Oryza sativa

7. FUHH— FHEIOH R

CYPDI
Ab.

SCPJU
CYPSE

4 phytotoxicity against rice: — none, + slight, + a little, + substantial, H- severe

. Cyperus difformis,
. Annual broadleaved weeds,

. Scirpus juncoides,

: Cyperus serotinus,

A+ ¥ K — FRAOFEN A2 FRPES Fig. 1 107

*: early season, # soil: C-clay, CL~clay loam, L-loam, SL-sandy loam, % non treated plot : dry weight (g/m?)

1) 4V ¥H— FREZTIGRERNTH 22%, BEFEOW
R L T &, mEA, IAHFYTYY Evsnie
SEAME T CREALT bTLABENA-TEY, 7
¥+, v U H DL GBS T FAER A
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transplant 3 days 1.5L of ECHOR 15 days 25 days

paddy field

many LIDPY, SAGPY application time
of Oryzaguard ———

application time

emerged of middle stage
herbicide

paddy field — :

few LIDPY, SAGPY application time

emerged of Oryzaguard g

long residual activity

LIDPY: Lindernia pyxidaria, SAGPY: Sagittaria pygmaea,
Fig. 1. Skillful usage of “Oryzaguard”’

Table 7. Usage standard of “Oryzaguard”

crop weeds application time soil ?/olsgi(; application method
transplanted rice annual weeds in 3~10 days after sandy loam~clay 3 kg treatment under
paddy field transplant flooded condition
SCPJU (from pre-emergence to
ELOAL 1.5-leaf stage of
CYPSE ECHOR)

SCPJU: Scirpus juncoides, ELOAL: Eleocharis acicularis, CYPDI: Cyperus difformis, ECHOR: Echinochloa orizicola,

Table 8. Safety of active ingredients in “Oryzaguard”

ingredient Pyributicarb Bromobutide
rat & >5,000 mg/kg >5,000 mg/kg
acute oral toxicity rat Q >5,000 mg/kg >5,000 mg/kg
(LDso) mouse 6 >5,000 mg/kg >5,000 mg/kg
mouse Q >5,000 mg/kg >5,000 mg/kg
acute dermal toxicity rat & >2,000 mg/kg >5,000 mg/kg
(LDso) rat Q >2,000 mg/kg >5,000 mg/kg
. .. carp* TLm 48 hrs>10 ppm TLm 48 hrs>10 ppm
fish
ish toxicity water flea** TLm 3 hrs>10 ppm TLm 3hrs>10 ppm

*Cyprinus carpia, **Daphnia pulex
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