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Influence of the Particle Size on the Herbicidal Efficacy of Pyrazolate

Kinji Tanizawa, Masahiko Fujimoro, Katsuhiko KAWAKUBO,
Fumito Kasar, Toyokuni Honma and Toshile NAKAMURA®**

Agricultural Chewmicals Reseavch Laboratories, Sankyo Co., Lid.,
Yasu-cho, Yasu-gun, Shiga 520-23, Japan

Relationship between the particle size and the herbicidal activity of pyrazolate was
investigated under paddy field conditions. Suspensions containing pyrazolate particles classi-
fied into different sizes were tested in a greenhouse. By pre-emergence application, fractions
less than 44 um in diameter were effective against Sagittaria pygmaea at a dose of 0.5 kg/ha,
while particles larger than 20 gm were not active enough against Echinochloa ovyzicola at the
same dose. Pyrazolate larger than 10 gm in diameter gave unsatisfactory efficacy against
Cyperus serotinus even at a dose of 1 kg/ha. As pyrazolate got coarse, the activity decreased
more remarkably by post-emergence application. Granules containing 109, pyrazolate were
prepared by an extrusion method with the active ingredient pulverized into 1.36, 1.76, 2.03,
2.15, 5.13, or 7.47 m?/g of a specific surface area (S,) and applied into pots and paddy fields.
In the pot tests, granules containing the coarsest pyrazolate were less effective than others.
In the field, granules containing pyrazolate of 2.03 or 2.15 m?/g of S,, were more effective than
those containing either coarser or finer pyrazolate. The results indicate that the herbicidal
efficacy of pyrazolate is affected by its particle size, and that pyrazolate should be pulverized
into ca. 2 m2/g of S, in order to demonstrate sufficient activity in paddy fields in granule form.
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AT HEM624 111

MO 5> bz F DIEWZ RS 720, BHEBE L v
REBH -7, —F, €7V V0 — MIKCEbD CTHIF
e oRE SRt & GER/Khisi#E 0.056 ppm/25°C) TH
D05, KITHE T 7o b DR ILEINA STk S h (pH
7.0 TARESHAL 25 hr)®D, jEHARED DTP & 7o T
HHREREBRTEEHZZONTVS.,

KT CEERIEEOREE & $ ] 0B RIC oW
TIREL DIRET™ B35 5, —fFic, EXREZMBHRT 5
EEMEEREE D23, FANC X - TREBESEREL &
STV EMTHT 5 HELRE LRV TH2E0B D,
RERERS 5 Z & BBV RERITH, LM 1k DBN
(2,6-dichlorobenzonitrile) T AFIRIEE A & % FIAME
WZ &R, 7t F v (2-chloro-2/, 6’-diethyl-N-
methoxymethylacetanilide) %, 78 %8 NI L ALER TR FE A8
A VIE D BN EVE OHRERD 52, Fiz, MY
7 P RRFERBRERDL, $hEED D S X TERIOM
BB LEE ShTWEY, KTIEE S Y L — Ok
B L RRES R OBRIC O WTHET 5.
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1. #HEARFORKS %

1) Y7V —} OSREER

E 7YV — P OTERRK (MEE98%) % B\ R T
WL, iRV AFomFLr /=27 o2l
=7 (= 2—2—-1566@, AAZAH (KR)]) ©0.1
w/v% JKIBWEZ VT oS ¥, DT Ok CHliks
a5,

FLF-1E 0~5 pm(A), 5~10 pm(B), 10~20 pgm(C)
BEGEHRUMBC XD 5B 2R VIKEL, Fiz 20~37
pm (D), 37~44 pm(E) o4& FE 452 HEI X 20, 37, 44 ym
DIFUELDVEHAVTERS B WS T EICIVSHEL
oo HEFE LIV Vv — b2 B ww% OEE TEAT
5B E Uiz,

2) WEOCRRLDYF VL — PGS Z ORI

®© EFZ7Vvr-— B

Y= v M, B XOCHBIRRS A AV, Table 1
DIFTEZ YV —FE2BEL, ThLThEFRNEDOR
7% 5*95’1‘—‘13% f%“f:.

v, U, Mix Tablel oFRX 7TV 3 o 7 2%
v P (Y= b 3@ PIMIOONPH, BHA=
=—<F v 7 (FR)]) T XD 4EHEREE 3 keg/hr, Z25UE 6.5
kg/om? T3 EHEVIRUBIEL, £1, 2, 3EHHRLE
BB TR L 7o dh, v IAVIEY = o b TR
(P=v bF—=<1F—®0608 A, &1 o ¥ (kk)] IT
X b fhAAHEE 400 kgfhr, ZB5UE 7 kg/em? T 4 [E4E DK

Table 1 Recipes
pulverizing.

of pyrazolate premix for

Dry pulverizing Wet pulverizing

% wiw % wiw
Pyrazolate 50.00 Pyrazolate 63.00
tech.® tech.®>
CaCOg®» 37.50 Neocol 0.85
SWCE®®>
Silica sand®> 11.50 Water 36.15
PAPD 1.00

&) Purity 989%.

b)  Heavy calcium carbonate.

©>  0.297-0.105 mme¢.

4> Mixture of mono-, di- and tri-iso-propyl ester
of phosphoric acid (Nihon Kagaku Co., Ltd.).

e} An anionic surfactant (Dai-ichi Kogyo Sei-
yvaku Co., Ltd.).

Table 2 Recipes of 109, granules of pyrazolate.

Dry-pulverized premix Wet-pulverized premix

% wWiw % wW/[w
Pyrazolate 21.4 Pyrazolate 16.7
premix®) premix?)
Talc 54.6 Talc 65.3
Bentonite®?? 22.0 Bentonite®) 22.0

Amicol No.5®> 1.5
Disrol H-12®% 2.0

Amicol No.5®¢®> 1.5
Disrol H-12®% 2.0

2)  See Table 1.

®)  Sodium bentonite.

¢ Dextrin (Nichiden Kagaku Co., Ltd.).

9 An anionic surfactant (259, aq. solution,
Nihon Nyukazai Co., Ltd.).

LU TH D, £/, v 7 AV E XUV,
Table 1 DR 7V 3 v 7 R 2.3kg ZIEHRAGIE (7
BT 5 -@MAIS &, (B EFHZHBUER) 1T X b,
B 4mm OAF v LV ARF— LR - 18.8kg, #if
[Elizfk 180 rpm T 1, 2 KRR L Z2IRBAITH 5.
@ ¥ZVur— R

I e Ay, Table2 ot YL —+ 10
% Rz B L 7. FOANIAR L LSRR (=0 7 Ry
v # =@ EXK-18, o5y 20 (#R), A7 Y = V% 0.7
mm] TiEf L, 70°C OREEEE T TR, BITLE
1.000 mm D% %W B S LH L, BFLE 0.297 mm @
5BV THHE S 2BRE L. RFloS v FrvaS—
ICREHIET DGO F v - DB G LTz,
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2. HERIEZ

1) ¥7Yv—toikihokE

SEE RS AEER (SKAY, w1 o v ER))
ZRAWTHEIE L. BOERBEOMIE 137 70b 3, #E
RLTEE A b -7 AR T, NESAir EREE %
TR L.

2) EZVVv— MGRGORE

TAFALIVEYALKRVEDOF U Y AL ERS
LT RMEERR] (AR v 7 A3 £ — No. 18,
FEET7T T 7AMR)) D 0.2w/v% /KIEMREHHEEE L,
TVYFVT7T—¥vERy O CHEIE L. 5, 10, 20 gm
Ry ORIE LR R R 20em & L, BRBPRITE R
vy PAIC 3g &, WAL 1.4g 2O SEz. 1.2
FIO 2.5 pm By 0BEIEE, BIERMEZERT 2D
UFEPEREZ 10em & U, B2aURRRALIE 3 g &, BV
gnld 0.95 g B S &7z, MO ST REN I 4
— &Mz, BlEEhiR o EE <7z 20°C fHiEEE
CEWIAKFER T iR o7, v 77U v R, S
OB 3 X USRI 20°C OKDED 2V, ¥5 Y
V— F ORI 1.4683g/fem® L L C A b — 7 AT X
Dok 7.

B LR 5 YV r— MERD X ST LTE
&Lz R fafn ik 10ml 2nz, e — 1t
AHVWT=FA=—F 1 50ml T2 REHIH L7, R
BEL, EX0.5mm oy U H A7 v— 1+ (HFzsg, 2
AT BRV, _v¥yv =z -1 9:1TREL
TEZFV V-1 258L, TOHE2PrELD =K/ —
A 50ml THH L2z 0B, 258 nm T 31T B L S EE % i
EL, BlkdBERIVEF Y r—toEZHEEL
7.

ZOE»PLEZ VY — b ORESHERD, TD5H
1.2, 2.5, 5pum T K 1F % % %5\ EFEE % %% Rosin-
Rammler #5152 Lic 7' » o FL, ERERC I D 36.8%
% (Dss.s), BIOHKER (S,) Zkd7e.

3. BREHRRAER

1) 77 xrEy PR

MR 200 em® O K » b I R R IR IMET O K £ 35
(Table 3) % &5, Lk (FRALRIEE® 14-8-
14) % 200 kg/ha OF| & Thnz, Hwvk L Ta&BEfmL,
& Lk, ThZFhBOEy T, 4 RXE =
(Echinochloa oryzicola) 13T 1g #+1%ERE 0.5cm
CIRAGBRE L, I X4 v > Y (Cyperus serotinus) [FHLE
2{lx HIEERICEE, v U H v (Sagittaria pygmaea)
WHE2EEZEI lem i 2 2, KiFEZ 4em & L
7o 2 B (RER) BXUC9AE (X4 2= 1HH)

Table 3 Physical properties of soils used in pot
tests.

Yasu- Moriyama-
Source cho, shi,

Shiga Shiga
pH(H,O)® 5.80 5.52
CEC(me/100 g)?> 7.49 6.91
Humus (%)°> 2.15 1.68
Coarse sand (%)% 15.3 21.4
Fine sand (9,)%> 33.9 44.5
Silt (%)9> 37.3 22.6
Clay (%)% 13.5 11.5
Soil texture®’ Loam Sandy loam

2) Glass electrode method.

®)  AOAC method.

¢}  Tyurin’s method.

4>  Pipette method by G. W. Robinson.

e) (Classification by the International Society of
Soil Science.

i 1.1) JHOGRBEHZE S Y v— 1L TO0.5 1,
2, 4kg/ha (H%hkr &, BT a. i LHEEET %) oFHE
TEHA v ML 7o, 0BT &3EREZ 10ml R/ IRL,
2w TAE Ry FTHAFELR. &% 32 ABICE
TIOH FERA AT 2 ilE L. BRIE 23~34°C Oifi =
T, RKPHEDORVESFT, 3ERETITRY, K
FHRARC X 2BEZEUIHHBL, KIE4em % #E i
L7z,

2) zvzUy-—1tEy FRR

1x1moEifazvy 7 U—1tEy b REERSFILTO
kM3 (Table 3) %%, AIEDLAIEELZ 400 kg/ha
DEETINZ, MAKLTIERE 15em ZEML, REL
t. B4 RV =, k2 A (Scirpus juncoides) 3 ¥h T4
5kX02g%, IRXAAYYIVEHESHEEZ, VYAV
IME 0z A Lh 3.1) HEFRCIEIE £ 2 3E
2o, AFRTBEAEN 2.5 L 1k 2 AT
16 FRTISHE L, /KiE% Sem & L7z, 3 BRRICKLRAIZ ad.
1.5 35 X O 3kg/ha 0BG TFEE L. LFE 3H
ARy PESOR»S 1 HYMD 2em O E & Tk
¥, FOBRFEKERELR. Bk#BOFRy MiTX,
BIMEERB AT XMV X S Frc /KL, Kif%Z Sem &
L7z, MER 44 A H IS 2Ik& L D, H BERAERER
HIE L7z, ARBRIEMG3F 4218 (HIEX) 256
H7H (GRExLDHAE) £TE2ERETHTR - 72,

3) EH AR

Ve AR ERTOKE (MPRREEL:, JokEE 0.5 cm/F1 LA
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F) THEMS3FECERL 72 HEBEIUTo LR T
otz WHrE, 4829 B xR0 %, 5 H3HH
fEx, 58 6H (FEEBEWIZHE).

KHEVE 1 KEfE4.06a XY 0, HiEx 3 B BTk H
% a.i. 3kg/ha OEIETF £ & Lz, KENLEBE OFKEE
SMTEBEL, M 44 A HICEARRRIZ 1x1m OFEFE
K% 5 »Jaki), KNOEREZIREWD, EEI LT
LBk R T 2 EE L.

=z B & F
1. 9BENEETYL— FOREHR
1) ZH#RfRERPOY 7Y v - ORE

FEBRFEE 1.1) HTHHRLE T Vv — b ORBEST
Z Fig. 1 IR L. RERE 2 E13CCR O IR WREE 73 Fi
L0, EREOWEX 30~50 um THh -7z, fhO 5 ikE
BRI VTR D BIRE LRREE TSRS Twi,

2) MRERRE

RS OGESEERE A, Ky PEREBRICXIDEZ Y
v — b ORESRESRC T TR E 2T~ .

Y HhY, IAFYY V22T 2 B (FBFER) B
XUVo B (2%EM) A, 7mbUNT X A X ¥ oiRiE 2
Hit (GEZFERD) LBICRTHENEmE 5 ORESREZ
Fig. 2 1Z7R" L7z,

¥V V=1t o dERFHOFH Y Y H# 7KL
TiX, a.i. 0.5kg/ha OEET, 3 - & HHEVIERS
E (87~44 pm) T, ZETERRERLT LI,
£ 4 RE=THE, 20 pm X Y HWES THRESHRPMET
L, 3AX# ¥V Tita i lkgha o g T3, 10 um
I HVES TRRESIESMET LA, IAFYY YT
ix, a.i.0.5kg/ha O E TIILHE S & RESRITEH
v, MEBESMCEIZDLNE >, BB &
DOBFRTIE, &K IAFTYY U ORFRLETHVE
GONBEARRPHETH o /2. 24 X=X HHE
B OFRIL a. 1. 0.5 kg/ha OHE TIE & DFHES B
, WEMOERLLNIDI - T,

DlED X5z, €7V v — F ORBEHRIIEET X -
TREHROREORELZZ T, ¥7 Vv — ik
HEEEEY VY — b 2T 208085 - 7.

2. HBHICRAILI-BEOEHIRELBRENR

1) EZVv— BlAoORE
EEEE 1.2) QHOBMLOY VL — M ER
Fig. 312/ L7z, XM PanimilmEEk & & b iTgifss
HETL 720, WTRAREBHAEOWhYS “2U07 it X
LK FPEEL, TORIMI YL -7, BRHIE
faV, VITIE, 1.2pum BUFORMER o B8 mL. ©

100

75¢

sob [A |B\C

Cumulative weight (%)

25r

10 20 30 40 50
Particle diameter (um)

Fig. 1 Particle size distributions of pyrazolate
in classified suspensions.
A: 0-5pum, B: 5-10 gm, C: 10-20 gm, D:
20-37 um, E: 37-44 pm.

Sagittaria pigmaea
40r Dosage : a.i.0.5kg/ha
30
20
o} ii | '
A B C D E
E
= Echinochloa crus-galli
S 40
5 Dosage : a.i.0.5kg/ha
X 30r
£ 20}
2
= lor
3
w
A B Cc D E
5ok Cyperus serotinus
w0k Dosage : a.i. | kg/ha
30t
20F
10F
A B C D E
(0~5um) (5~10um) (10~20um) (20~37um) (37~4dum)
Sample No.

Fig. 2 Relationship between particle size of
pyrazolate and the herbicidal efficacy against
Sagittavia pygmaea, Echinochloa oryzicola, and
Cyperus sevotinus.

[ I: Postemergence application, WEER: Pre-
emergence application.
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Dys.5 Se . 15}
<12 1.2-25 2.5-5 5-10 1020 >20um (um) (m?/g) 3
I i 5.4 1.36 5 Dosage ® a.i. 3kg/ha
o
I 4.3 |.76 S 50+
SN
il 4.0 2.03 <
=y
Y 3.6 2.5 g
v 4.1 5.3 s
e
i 2.8 7.47 = l—l H

20 40 60 80 100
Cumulative weight (%)

Fig. 3 Particle sizes of pyrazolate used in the
herbicidal tests.

I: Pulverized once with Jet-Mill®, II: Pulverized
twice with Jet-Mill®, I1I: Pulverized three times
with Jet-Mill®, IV: Pulverized four times with
Jet-O-Mizer®, V: Pulverized for 1 hr with
Attritor®, VI: Pulverized for 2 hr with Attritor®.

o
o
2]

D Dosage : a.i. | .5 kg/ha
. Dosage : a.i. 3kg/ha

~
o

N
w

Fresh weight (% of control)
o
o

I-g I-aG m-¢ W-G V-G V-G
Sample No.
Fig. 4 Herbicidal efficacy of pyrazolate granules
in outdoor pots.
1-G, II-G, III-G, IV-G, V-G, VI-G: Granules
containing pyrazolate particles I, II, III, IV, V,
and VI, respectively (See Fig. 3 and Table 2).

D, VD S, iZIVOK) 2.5 f5 & 7 o7z, VIE 1.2 pm
AT OBARER 525 30% 123 L, Dsss BX K S, 25 2
Td 69V I AHTREDHEID - 7.

2) BREHR

@ =vzY—1tEy PR

Bizavz ) — 1Ry PeBIFRESDRERBROREE
% Fig. 4 /Wi L7z, I-G(S, 1.36 m*/g) DRR¥ZHFITH
L ofe. Loy v TR ER ALY o T,
BREDOLLIIE TV r— R0 E Rl kgL A
T, BOFEETIXEXRD LN > T2,

® 3R
FERBROFER L Fig. 5 12/ L BRI, I-G,
BIWIV-G(S, & 2.03, 2.15m?/g) 33 - & &L,
WWTV-G, VI-G(S, % 5.13, 7.47m?g) ¢, 1-G B X

I-¢ O-¢ m-c N-G V-G VI-G
Sample No.
Fig. 5 Herbicidal efficacy of pyrazolate granules
in a paddy field.

I-G, 1I-G, III-G, IV-G, V-G, VI-G: see Fig. 4.

O I-G(S, % 1.36, 1.76 m?/g) 1355 T5 - 7.
ZDXSE, FHITCRWTHAZLEL TEHVWREY

REEB DT LELY TV LV — F OB S, §9 2 m?/

g T, B THHlr T ETHREMRITET L.

Z =

KA INIZE T VY — ME, Ba B HERKITE
FRYEER L 7o D b, NERTE MRy DTP \Chok &g S h,
R L7 DTP Wimts, 3, b g, koo,
P X 5B AR S, BEKRIRE & PEBERE
"o, RIEKEMICEAE ShT DTP 0@ 4%
KL, RESHREREBEAT I EELZONLTVS. ZOHE,
FHIOHWERHEHIVIZEE Vv — FOEH, Thbb
DTP @A RKIT RS, —F T RO XS iR X 514
KLETPLT . DTP Ot L IHR O N 7 vV X2 BER
FRE D - L M RBTHEH 54—V b h, T
hOEWEHZRTRAZRENR DB VEExOh
%. DTP o4 a3 B WG SR MEOLEFITE 2T T,
Wz, BT E5EAHARREL, HELERE EiTK
Mo DTP L EEFIE LKL k5.

¥ 7YV — b OGRREREZ AV Ry PR, X
CREORRLES VY- 2B T5RAIZHVW=
vy — bRy FREROER, Y7V Vv — FORENH
B L, mMPEOEEIZ ERESHRMIT L. —F,
F Uk HIZ FWAIESRRRTIX, ¥5 Vv — F ORER
HWBERT TRL, T 55573 RESHRITE
Tl ZOBHRKDOXSICELDLZENTES.,

ayv sy — bRy FRERTIX, NBEEZD3AHE, K
EROD R BIR/AK X 7ehd, HEENC X 5 HmE/KDH I
i oie. DTPIITHBTHIZ /NI W EBH5HT
¥, €7V — ORERM» L DTP O4ARHER

NI | -El ectronic Library Service



Pestici de Science Society of Japan

640 AARBEELIE Fi124

4S5 HEM6E24E11 A

WiHITd, DTP o, BVRES LT
LictExohs, —F, ERRRITa v 2 Y —1Ey
FElBRICHE LT, ABRIIA 28 BRIEL, T oK
BEE» - EHEINS. 5V v — FOHe DTP
NOIKRGHBERFERAE VAL, EFY LV — D
BLEE Rl WRARIHE KR T DTP O4ERBRH -
TeEFBzbhb. ¥, —fic, HEZAEHKO/KEIZL
BORENRLET, EEMS D OJRKE EMBEIC XS
HHEAKDFELE A Z W, ¥ 5 YV L — b OREEDSHHI WRLA
VIAERS R WIETICAE AR L7z DTP 23, HE/KOH &
EBDCME L et DREHMRBZE D o o EHES TS,

ELL0HBRTY, ¥5 VY — F ORENEVEANT,
DTP 4R 72 DR O AEFITE V2107, FREL)
EBRTH5TH-72eFE2ONRE. 20X ST, LB
L EwwkHEpic DTP B +5&FE LRV X S hEHT
X, 1.2) ®2.1) QEAREIND XS TV v — bigxt
LB OB @ LRESIEPRTT 23 0LZE 20N
%.

AR L7z X 5T, KiCHEAME O EREIEORE & 2h7)
KOWTIE L OWMERD D, ARG B EHMRIE E%
NBPENROL, BERERS D DD LITKFITE S,
LU, KEAMABRERITREERERD S &5 mER
Abh\v, ¥ 7YV v — bREN, 135 TR S ) 2m?/
gDHORD - EIFMVREHRELR LK, ZOFRHA
X, QEZ Vv — t BEbDdTHIBEkO D, RERHE
WHAEIZE T VY — P OBFHNEL, BRESIRICTS
20 DTP 4R L, @Y F Y v — XDkt
TN THERKT B1EERS DTP i3k 2 BRI
BRIEWIcD, ¥7 Vv -t oNE s TE S EHE
Kip~o DTP oA R»RRE L, HEKOHLRD 5 &M
TiE DTP R T 5720 :FE21 00 5.

= )

KHEBEAE 7 V'V — b ORE ERFESHROBAGREL R
L, 3V r— &% 4 pm DT T 5 E 5T
L, RRRUE CREIEE R FHE S 5 &, BEFMAE T,
v U H 7 a. i 0.5kg/ha O IR TEDES T
SEATRRERAER U, £4 A E-iTX 20pm X b
HOWHESMITEESMETL, 3 XF v U Tida i 1kg/ha
DR TH 10 pm X 0BG IEMED L - 7o, FEFER
IR TY, HWES OTEENMECEWR X DVIEETH -
. 7, MEORLLY S VLV — F O¥FELE AW,
UM LSRR X 0 2K SRRl O PRSI % 3
T5&, Ky FRBRTCEEEOHVWE 7Y V- 2EH
THRA] (S, 1.36m?g) 13-k, FHTLHEKS

HSHLVREE] (S, 1.36, 1.76 m¥fg) VRiEMRY 5 7208,
BRRGH E DD TR A (S,5.13, 7.47 m?/g) %
EEPET I 520, Suf2mig eV Y —
FEERTLORAPD - & BIEELE» - K.

¥z, A Y20 THIE SHREV W 4
KR AH=ZHEL, EROo—HEELL Tl
7-HRIES:, FHIEA, HAHFETOLRICHERE S H
WHERLET. ¥, Table 3 3BT HEYH
FOHEMBETHS.
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