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Relationship between Herbicidal Efficacy of Pyrazolate Formulations

and Concentration of Destosylpyrazolate in Paddy Water*

Kinji Tanizawa, Katsuhiko Kawaxuso, Fumito Kasar,
Toshiie NAKAMURA®** and Mitsuo IsHIDA

Agricultural Chemicals Reseavch Labovatovies, Sankyo Co., Ltd.,
Yasu-cho, Yasu-gun, Shiga 520-23, Japan

Studies were carried out to investigate the relationship between change in DTP (destosyl-
pyrazolate) concentration in paddy water and herbicidal activity after pyrazolate [4-(2,4-
dichlorobenzoyl)-1,3-dimethyl-5-pyrazolyl p-toluenesulfonate] treatment. Pyrazolate of
technical grade was pulverized to provide water suspensions A, B and C which contained
pyrazolate particles with a surface area of 1.13, 2.68 and 4.25 m?/g, respectively. Granules and
microgranules were prepared by the extrusion method using suspension B. Test plots with
or without drainage of paddy water were treated with the above five formulations. In paddy
water DTP was found immediately after application, and only a small amount of pyrazolate
remained throughout the test period. Correlation was found between the change in DTP
concentrations in paddy water and the herbicidal performance. DTP concentration in a plot
treated with suspension A was too low to show sufficient herbicidal efficacy. Suspensions B
and C released DTP so fast that the herbicidal efficacy was not persistent under the draining
condition, because the active ingredient had run out. The microgranular formulation released
DTP in a manner similar to suspension B. A release of DTP was delayed and sustained in the
granular formulation and the loss was srna.ll enough for DTP to show persistent herbicidal
efficacy even under the draining condition.
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Studies on Pyrazolate Formulation (Part 4).

For Part 3, see Ref. 2).
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Present address: Department of Environmental
Sciences, Shimane University, Nishikawatsu-cho,
Matsue 690, Japan

M ECIREE HIZE 5 V1V — b [4-(2,4-dichloro-
benzoyl)-1,3-dimethyl-5-pyrazolyl p-toluenesulfonate] o
BRESRIIE, FAIORED & EEAKPRI ST %2R
FOLGHMEY PREE5 25 L2 BRE L.
KEARRER A O EFHIE HET 2w Tz % { DR
EID RNH B, BEPVEERERARA c PRAZ XY VR
T, RIISY BV FFH—7 - A+ U VRAIT,
BEREY X3BEOY 7 » == —F ARRBEXRT, £h
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TrEFImE L, BYES oBEER JCRESROM
BEREL TS, T, —HIBY EVvFFI-TD
KRB RIS Tk OFE 2, FHS™:2 iz FOE
1976 TEFAKBICR T BEFIOEHMEI O W T HE
LTW3, ¥5YV Vv — Tk, $AR&ILEDY, HhsW
OHEKS X P BB OIEERSRE OHBIET 5
ERD BN, BREHRE OBERCOVWTRESSALTY
AN

FHEARICER LAE 7YV — MEEEERE O 4-(2,
4-dichlorobenzoyl) -1, 3-dimethyl-5-hydroxypyrazole (des-
tosylpyrazolate, DTP) ka5, Ak T3,
EFRESICHEORL 7YV V- 2ANWT, H
Hzke DTP OB & REZHROBHRERET L.

£ R F &

1. R EA

REIEANTE 2 850 @ Table 1 BRI T, BH
H 3D » Table2 @ (1) ORFTTRROBAIZHRL
2. EFV v — L OREIRE 1LH® o PE-CC ikt
L, Fig.liwRL 7.

A: ~v=—3in (Y =v 7 b4 ¥—BEIW
758, RowxAft)icky, A7V —v#E 0.7mm,
v — ik 8500 rpm, A& 120 kg/hr T 1 EIHFE
U 7 Rgim |

B: BRUBEHE (771 4 -®OMA210S B, =3
SWEERT) XD, BEE4AMM O AT VLV AR -
2660 kg, {E#ER 56 rpm, LA L& 560 kg T 60 45-HHH
B L7 Ria A

C: HEHamp (E2xa2 3 A®CVM28, HTE
HERELE) KEE 1.5~2.0mm O #5AY—A% 1.61
FIR L, [z 3080 rpm, HLiAE 12 J/hr THEE L8R

B 7l

B-G: fBA B 2, H#2HORRFEE 1.2)@L
FUFHE THFHMU KA, BFl 1eg oR¥ix 1900 frC
Bolc.

B-MG: REIBGHE A v<—3IA (e ZH VTN
IN®, Ay Lust) T X DL, RE 0.500~
0.105 mm OEIFH% 5 5 \WF kA

2. BREHRRAR

IXIm BNV 7Y — Ry M EEBEEREETO
KA (Table 1) %3», FELREE® 14-8-14
% 400 kg/ha 0E& Tz, AL TIRE bem 912
BB & Uiz, 2 4 % ¥ = (Echinochloa oryzicola),
R ENA (Scirpus juncoides) IEF 2K 3BV 1g
ZFEL 0.5em WRFIREL, 3 AF Vv v Y (Cyperus
serotinus) IWMESHEL2 L EXTCESE, VIV H» Y
(Sagittaria pygmaea) VEHEE 10 {8 % & Tem i
7. KRE (BAEE, 2.3 3240, 10.9cm) X 1 #k2
FESLCTTI2HREBIEL, KIERE Sem & L. [REEM
HiEARE T AT,

3 BT, KR ZIEY 7 Vv — 1+ & LT 1, 2kg/ha,
E|HKKIZi% 0.5, 1, 2kg/ha(B¥RmE, DT a i &
GRS %) &4 3ENETLHE L. MBFIIEEES
S (e A = — v SWCE® @ 0.1w/v% KIEWK) T
S0ml CHR LT TAERy + THhAEL, WAL
IO AN~ FEE LCREL .

HEBHIR R OKSHILTO L 5 Kk oo,

(BKK)  EHAIIRIE 5 om TfTln o7, LH 24
BB X2, 3 ABKIEE Scm FOKkE AR v HMAEIIC
BRI DERL, AR bLAEELEITVED
LTHiZKL, KiEZbem TR LA, 4HECEMRNOKL
B¥) 8em DFARIBE 75 o 7o D T, Y Sem DIk

-0.794 0.784 2.00  5.04 1.7 20,2~
| 200 504 -i2.7 202 gwd S ® Dot
¥

Sample Allq\/ L ’ ]\¢l\~ | 113 10.00
Sample B ‘ . I ‘ I 1 \{ 2.68 3.30
R ] ‘\.._\ = ~ \_\
Sample C { l I I 4,25 1.67
‘; 50 100

Cumulative weight (%)

Fig. 1 Particle sizes of pyrazolate.

Sample A: pulverized with Wet-atomizer® EIIW?7.5, Sample B: pulverized for 60 min
with Attritor® MA210S, Sample C: pulverized with Visco-mill® CVM-2, #) Specific sur-

face area (m?/g), *> Median diameter (gum).
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Table 1 Physical properties of soil used in the
pot test.
: Kusatsu-shi,

Location Shiga
pH (HO)® 6.72
CEC (me/[100 g)?> 9.85
Humus (%) 3.58
Coarse sand (%)% 9.7
Fine sand (%)%’ 30.2
Silt (%) 41.6
Clay (%)% 18.5
Soil texture®? Clay loam

&) Glass electrode method.

5 AOAC method.

¢ Tyurin’s method.

@ Pipette method by G. W. Robinson.

e)  Classification by the International Society of
Soil Science.

ZHRRL, KiE%R Scm & Liz. DBEEKIZTRLT,
WA AIGCERG TR L TKEER 3em TR - 72,

(fEHkR) HokR & RRICER 2 0B L, D03
B kST, SRS RZIHHB L TRIEE Sem
o7, 4 HBWHEKR & Ry 5em 4 O skz 8k
B U7c2s, DIBIEEE 2 Hlife s 5 0 2 CkiE% 3cm
AR - 7z,

ERERVIIAAN 56 LEICEM L, BESIIRO LBV Th -
7z,
fv2&: 8H20H, Hx - MEEXMT: 87 21
H, ¥F0E: 8H 24 H, kAL 8A28H, 9A

3H, 7H, 248, BE&FEAE: oA 248, &R Hk
R ORBESIE 83.5°C, ZESR 17°C, HEKE: 5k

R oREEIKIE 87.5°C, &k 17.5°C, FERY: 8 H 26
B (3.1mm), 28 H(27.0mm), 29 H(5.3mm), 30 H
(0.2mm), 98 4 HA7.0mm), 8 H (9.0mm)

REDRS I CEEOHEIIRD X 5 Tk 7z,

FRIFAE: BRESRCEELZEEAE L. PHRE
5 (BhIRIEK) ~ 0 (&%) @ 6 RIS THHE L 7=.

BikHE: BREZKSLY, BbHifERZEEL,
ENBERK T HREE (%) &k,

3. HEKOERLSHE

a. 1. 1 kgfha R 5 5 DUFIC & 0 FHAEKE K L 72,

HkE) 1, 2, 3, 4 HE ok, RE3 K
v PDEPUKBTHAI L kBEZREKL, BELTHE
5500ml & Lz, 7, 14, 2l BEERREI Ry P25,

Paddy water 200 ml in a shaking flask
——Adding | ~ NaOH aq. solution (pH 10)
—Extracting with CH;Cl, 60 ml, 3 times

Aq. layer (DTP) CH,Cl, layer (p}lrazolate)
—Adding 1 ~x H,SO, (pH 2)
—Extracting with CH,Cl,

80 ml, twice

CH,Cl, layer

—Removing CH,Cl, at 60°C

—Adding 3 ml of acetone, 1 ml of TsCl solu-
tion,*> and 0.1 ml of Na;COj; solution??

—Tosylation at 50°C for | hr
—Removing acetone

—Translation into a shaking flask with 25 ml
of CH,Cl,

—Adding 25 ml of 0.1 ;v NaOH aq. solution
—Extracting with 25 ml of CH,Cl,, twice

—Column chromatography with deactivated
alumina®> (Developing solvent: 2.5%, acetone
in hexane) )

Pyrazolate fraction

/1 -

Determination of the active ingredients by GC

Detector: ECD, Column: glass column of
2 mm X 50 cm packed with Gas Chrom Q
80-100 mesh coated with 29, of SP 2401,
Column oven temp. 230°C, Gas: P-5 gas,
60 ml/min.

Fig. 2 Analytical procedure of DTP and pyrazo-
late in paddy water.

&) (.19 acetone solution of p-toluenesulfonyl
chloride. ®> 19, aq. solution of Nay,CO;. <
Alumina (Woelm® neutral alumina for column
chromatography) deactivated with 109% of puri-
fied water after activation at 130°C for 2 hr.

170ml F2% ¥ — 3 —TT L WK o TH—ITRE L.

(EHkK) MEE4 BEE, PkRERUFETHE
IKEZRW Lz, hORKBREFKED 7 BELEER
ChECHEAZ BRI L 7.

EEskmo DTP, ¥ 35 v — | jkEik Fig. 2 o5k
wihEsLk, MAEKEE/KE DTP % 0.2, 0.02
ppm AL 72 & & OREOEINE, FITHEIRRO LR
nDTHoiz.

0.2ppm: [EINE 94.5%, EE)REL 7.2% (n=6)

0.02 ppm: [EINERIL. 6%, ZEENFREK 7.6% (n=6)
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Without drainage of paddy water

Herbicidal rating

e P JR ——————

With drainage of paddy water

4 10 14 31

Sample A

4

10 14 31 4 10 14 31 4 10 14 31 4 10 14 31

Days after treatment
B C ' B-G B-MG

Fig. 3 Visual evaluation of herbicidal activity against barnyardgrass (Echinochloa oryzicola
Vasing) after treatment of pyrazolate formulations.

Herbicidal ratings are shown as follows. 5: growth inhibition 100-91%,, 4: 90-719%,, 3: 70-51
%, 2: 50-31%, 1: 30-11%, 0: 10-0%, +----: Dose amount=a.i. 2 kg/ha, «——-: 1 kg/ha,

®—@®: 0.5 kg/ha.

Without drainage of paddy water

000

With drainage of paddy water

20
£
o
(&}
S 10
S\j
<
3
g 1
=1
£
£
£
e
k)
5
=
w
@
i

2 105
Sample A

2

.

| 0.5 2 1 05
Treated amount (a.i. kg/ha)
B C B-G B-MG

| 0.5

Fig. 4 Herbicidal efficacy by treatment of pyrazolate formulations.

RS o 7223, 10 A BENRREORE - SPkE & &y

xR & R BERTRT X 5T fo. SEBAIB & MOk A BMG 13
1 BREHE SRBIIR R DRI o o8, BIZAEHEKIE CRAHE]
Fig. 3 wESHRE o hRESER%, Fig. 4 Wiamik NOMEMEZR L. REF CRaicbimlEsvwihiEsy

FERRER LK.

MU, &< CHRK TR HIL - 7. SREH]

MRS T, A B-GoRENRBAELAATY ARIKE, SHkEE M8 L CHRESRRS
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B 5-1
/\ Without drainage
/ \ of paddy water

5-2 .
With drainage
of paddy water

Concentration of DTP in paddy water

ppm
Y
0.6 "u‘ 5-3
,~'/"| Without drainage
L of paddy water
e

5-4
With drainage
of paddy water

1234 7 14 21

Days after treatment

Fig. 5 Change of DTP concentration in paddy water after treatment of pyrazolate formula-

tions.

Pyrazolate was treated at a rate of 1 kg/ha. Paddy water was diluted with rain on the 4th day.

72,

AR T, EHKEOBRENRIZAPS - Dihx
TRCFALETH - 2. PR TiE, B-G BF s Eh, K
WT B-MG, BOIET, A, Cli%-7%.

T 2EER ORI D L SNED - Tx.

2. HEXH DTP BEOHE

HEEAH DTP gEo#E% Fig. 5 L. Fig. 5
D 5-1, 5-2 XN THEIUKK, kRT3 55805
A B, #El B-G, #ivAl B-MG offR <, #E O EN
w5 DTP IREOHBOZEZRL TS, EJUKRE T,
WA BT R 5 DTP REI AT LR L, 3
AHCRREREY T LR, F0BIZERCRE L.
—7, Rl B-G CiaEEgsk 4w DTP BESEML,
7T HRCRERE L Kotk DIBEECHr REEELT
L. 204, ¥V Vv — FRENBhRIEHL
5 b0 LEx b, BRA B-MG i, Higpume
iz DTP BESE LD, 4~7 B HCRBEIRECE
Lz, ZOBOBERBIEVEEHEVWEESRZ R L
7o BARR COPKOEE L H S5 L, BEIAHEERK
DTP %% < 2k L, #hkic & v kED DTP pikphic

7o, Hikihikgo DTP jREE MR HER L. i,
B-G iz DTP O&RRE DR e dR T o /N
<, HkdibBo 7 B &KX L F%o DTP
REEZRY, TOHIEHKR :RBOBRERR L.
B-MG i3Wi#& o il CH#ER Ukess, PkofEic X i
BKKORE LV~ E L b - 7. Fig. 5 @ 5-3,
5-4 BIBRBHIC BT 2EFNEOEELTR LW, &
PR T, RESfHIVWCH IO B T, DTP EE
VAEE RS DA RR Lichs, BEIGE LRBOR
EbEr o, —F, HEOEWARYMBRSE—ED
DTP REZHEF L2, S&RCBEARITH#BL 2. Fo
BwElcd, DTP REX 3 HH THRBIELR. ik
X T, CldgikogERKEL, 70 HLKE o DTP
IREEE L ETL, Hokdiktsd DTP REEEEL
otz Bo DTP REW, 7HEROTHICERL
7o, DR 0y 1/2 ORE THER L. Al
THEICRRELARY, £oBd chFERY AR
MRS hic. Lo L, 3BAIE b, AT okH B-G
w5 e, 7HEMEO DTP JEEE 1/2~1/3 It &
o fo.
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Table 2 Active ingredients detected in drained water and in paddy water remaining after

the drainage of the 4th day.

Active ingredients runout with

drained water (%, of treated amount)®>

Active ingredients

Pyrazolate in paddy water
formulation® Days after treatment (% of treated
amount)®)
1 2 3 4 Total
A P 0.4 nd 0.4 0.8
D 7.6 6.5 4.9 4.7 25.3 2.6
B P9 1.2 0.5 ~nd nd )
D 15.9 12.9 9.6 7.6 47.7 4.4
C P 4.8 t nd t »
D 13.9 15.4 10.4 7.3 ~51.8 4.1
B-G P nd- nd t ot
Dey - 2.7 3.4 4.4 ~ 6.8 17.3 3.4
B-MG P 0.4 nd t 1.5 .
De> 14.2 10.3 7.6 6.9 40.9 4.0

2)  Pyrazolate was treated at a rate of 1 kg/ha.

b A, B, C; Pyrazolate suspension. B-G; Granules formulated by using B. B-MG; Microgranules
made of B-G. See Fig. 1 for particle size of pyrazolate.
¢ P; Pyrazolate. D; DTP. Amounts of DTP were calculated as pyrazolate equivalent. nd: Not

detected: t: Trace amount.

9 Amounts of DTP in paddy water remaining after the drainage of the 4th day.

3. FERHOFT
HkRi BT 4 BEHECORKE & RRT LS
WESDOE, FXO4BEHOHAKERy FRRCEET S

FE ko DTP & % Table 2 it 7% L %z. DTP &k &
FY V- PHBCHERE L, MEERCTTIESETR

L=,

BHIRCEERS O T 0213 E C©, NEOHY
RERIA TR ERDRD - 70y, NE O WEES
AIBH X URCTRMTEIFEL, LEHEFOLH 50% 1T
EL. —F, WE BG oRTE A UKGb T -
EhAL, BOW 13 Th o7, kAl B-MG i3k
B4, BBHIBIGERr /2. FORTHET VI —
FELTCORTEIZS DL, HEOHIAWREBERIT

HAEB I IHEKPCEEE RBRLTCWEES
VU= MIBLAERWEELZSNS., T, AHEE4
B ks X CHEAR SR S hziE ik Rkes o £k
BR ELOCTIHAMEEERD 50% B Eici&E L. DTP 1z
BT B BB TR D, HEAKPTOEE
WEHEENTWE™, Fi, LHEEERTLECRE,
ko DTP BEEC X v ExY, AHE4 HEHOLE
CHFESNTWS DTP ERNEEOM% I N T 55
FHET D L L WA, BEzi+E 2g i DTP o 100
ppm 7KK 20 ml Zinz CRIEFHFICE T 5 % TIR:

5%, FELEUEICAIRL T 10 ERAEREZEVIEL
7o+ 1g 4 o DTP 35813 2~6mg L b,
BREMGELEP o EZRNTWEY®, gLV Y
— MEEAE L KB o DTP IRESHARE S 5 b
BOEZFRLAEBEIRTOED ZEhbd, BES
NS S FYS B0 DTP AR L Wit E L bh
5. APRCHERINDAD OG22 EET 5
LB, CTIR4ABBTEE T YV — VT LTBET
BREIITSBEBTh o LEEIRS. —F, H#l B-G
D4 HEZTORKREETNEBEDK 20% 0T ET,
DTP o5 LiBEREZZRLTD, RKREOY
FYU— MRFPKEPCBEL TV EE X bR,

B-MG 0isth HEIZMEE R Oy 45% TBIRIE L, &
FIRIEE D IREE] AT ISR B B AMED o 7.

£ 2

ES VYV — t OREE, $XUSHIBOENT X 5HmE
K TOERFIOFEDEN, FHikdkikths DTP o
FKRIRECEET 5D, Y5V V- ORERHER
RELKEZZT DL LPRELI TR -T2, TR, ©F
VU — MIKEREOK &V DTP =27 kL,
BER T3 22 X - TRICHT 2Ratk2 5D, B
WENE LIt ThH 5. £RK L DTP i, —ihix
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HEEARCEE L, —EE R EE S EhE %
ERLEBE, RENREZEEL T 52, FHE TR,
Ak DTP REOHS L BRENROBME &L 28X <
—E L Cwi., Table2 R L 7z X 51T, A% 4 HE
OTEMERES OEMER, MEOHWIREHI T R L,
REDHEL DI > THL T ole. £, HEHIZ
RIS 5 L EMIEE LIS h, ZOREIZHEBL
TR TR, STORBRICEWARB L k-7, —7F,
Fig. 5 TS 2 X 51z, DTP jREs I5E & TliE
PIBEICEL, DBRAMICERE L2, Bk, Wl
~EHERPTOERRT O 5B B2 TH S h b i)
Vv, REREICET S TCORMBAELRD, DBoR
RHEOP T o7, EHIME, BITHROEY, 2
%0, HEKPTOEFRFOSEOZET, HEAKP~
O DTP 0 REENE L EREDITTH 5, AHEE
BICHEKDIRT RS HEIE, 20 X5 b fRE
DEVEBESDRCAEEEEL2S52%. —F, DTP i1
MEORFFFEAT 2 LEVREDRERET 5. —
T, MEORFIFEAKLAKRCKEESEELLN
59, ZORMICEHEREE L Ttz & S
5OWKR EDId, HEAIKT TS 0840w, H
HARKDRT DB 5451k, DTP OA&BESE VB LD
EROIEIS e B-G OB B Er 0. T
BRI Iz AR Ue DTP B8R E & dIET L
OBRAET, oA DTP oA Rz sh s o
BERELV. —F, AOREDRBEL -7 L bE
25L&, HEORFELENT, Vwoizi DTP B35 EEL
MECETELTVAZLINETHS. coBEL
TAHRH S 13, SETBYONETE 10 B, EEX
R CI13 6 HEAOHEKD DTP IRESNEE T, Zhi
0.3ppm DL EDE A E LD TCHWVRESRSESN S
ZERBDTVS. Fie, /KR TE B2 CTRE
ARDEMIR LN LD, ZOREERCELHE
DRSNS EREE LV, BAER LTz Y
V— F OFSMERED DI, KORTRMEDRER
RBBEELZT, Z0X5% DTP OEEMNERINDS L5
2, EANEE L EFRFOREKPCR T 55 LR
TR EBBEETHS. &b bh—FRF ClER+4
T, MEPRBEOMEARC R 72L&, ¥FV L —}
REVCREDRZFERTBLELONS. LOEKT,
Rl B-G(2 7 v v — + OLLKRERF 2.68m¥g, 1g XD
DR FL 1900 Hr, 10 BERI/KAR TRIF & B EE S Bk % 5R
T) BAREREHFTCRETO X S mE4EHL LY
FYVU— MIKITHB L VS L ERTELS,

AW, SR QB S ORI X 3T ERE

Lo, €5V Vv — F OIS X Ok RskE
R, MEHOAFINREREESE V. KERVRER
iZ, REIEREECE, BEABHCERSRS. o XS
TR T, REMRCVLER Y 7V v — b OB HER,
AHEOERLIZEL L2 LT, B-G BB VRED
BERRTEErE550n, TR OWTIRKRCHET
5.

E: #

HEmRE (S,) 1.13, 2.68, 4.25m¥g DY 5 V1V — |
ZEBETH3BEOBRBH Z TR L., £, S5,2.68
mig O Z YV — bRV L LSBT X B,
MRF AL L7, ChO2ENORy MCAEL, H
TKRDIRIT DB BEME R WEET, BREHEL, HE
7keh DTP JEEE DHERS 75 B O IiE RS OIRT & OB%

ZofER, HEAKS DTP REOHY L IRESROF
FBRICIER L EER A LR, RECMMVWE T Y
v — MNERBEN, 1EEAKTH S DTP R AKT S
DR OEEEZZIRTL, BYEATRE L. KE
DHEWEBEFIHEE KB O DTP BEMEL, REME
B o7, —7F, HElciE, DTP o4&msBESh,
POEHRITH o7c. TDRD, MTEDOEEINILE
sk i8N, Pk, EPOKOMEBRT TRE L BRE
BRER L, MRAERFIOEVWEREEZRL, B

BHRINAICELTRORE - .

KO AR Y2 ERO—HEEL L Wiy
7oFFHIERL, HAFPETFOMRCIELR5MELELE
ER

5 B X |
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