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STUDIES OF LESSER TOXIC HERBICIDES FOR SOIL
APPLICATION IN TRANSPLANTED PADDY RICE

—EVALUATION AND SEVERAL HERBICIDAL PROPERTIES—
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Summary

HHEEM

1 #E, BLUHROER

KEBEKREIC VT, 88 2 RREBIREANC & 2 EROMR B R 3h,
1950 ZE T B3> B 244D, 1954 5E ¢ % %> 5 MCP REHKIQEB IO XL & LTOY
Kehsizsh, DT 1IN FCHd 5 i& PCP @ LEEMEHI & UTORALE R EshT
(B 1INBR). TO2HE s RICINANEERORZNEULEMLT0s. 1,
MEEERGER 2 BREHNC & A {LRIBFRRICEIE 2 T EB VMR & U Tk [KREEICIs T 5 Rt
VEEDOBHZOBRMRE] L VWiHC trBnTIRES V. Tabb, HFie s EEE
BISEHEDE DV ZHRNT, REGRUNDOEBENSERE SHLY T LW (47, 60,

83), Uizt - THEEGIRMEREANC & - THREICS NI,

FREHMESEITEIR LS 5T &I

196945 H 19 H =¥ Received May 19, 1969.
* VEMES 1 EWEEs 5 igeE Weed Control Lab.,

the 1st Section of Crop Research,

Kyushu Agricultural Experiment Station, MAF, Chikugo, Fukuoka Pref., 833

JAPAN.

** HAEYBHATE G2 Institute of Japan Association for the Advancement of
Phyto-regulators, Konosu, Saitama Pref., 365 JAPAN.
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Fig. 1 Change of herbicide usage 1n paddy rice fields in Japan

2%, COHMRIZE T, BEENMAEOBR (61, 60) i<k 3 /KEEENOHLDIZD
DOEAMYEIC § FBERIKERU TV S LWL 5.

U U, PCP 0& ¥R, COEHBAENCENAEEE2E > T dic
B 1RZR), HMMERORE, & IK@EREHCE>T, —RKNicLE&D PCP i)l
PLEWHCRIE L, ChBEEE~NOWEL S 120 THEEMEDH 3 C EHEShI. T/
bb, 195945 H, PCP OEEMFERICIT - T, PCP oikHIck T 2 HEREIRO®EE
Bz 3k, 19614 4 Bicid/KEEBIEMIC 20T 2 BERF ILIC DWW TORER E 572 3h
1. ZhiT b 53, 1962 itz PCP @R HE L LD iz nde, b, B
BORICE Y 2 REEOEESFEL, KEREHR] PCP & DR LWtk
FTheotz. LItk - T, REERELSBIcWLTE, PCP iKbb 5 25BN TH -
T, Ud b EFHESREAOBSR, ERLsEmEEsh:.

EESIE, COXDREBNRERS H- T PCP wEb 2 HBREROIR, #ERIH
TESLD 12D\ BEERHTEREEE, & { WEBMABERRE, @M, #E, gL B RE&
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RS CBIR % b bshs b, 1962 ER(EBEREAIOFHERE, T h b OREHS
¥, X 5T E IR O 129 DRI R OPE 21775 - T & iz,

T TIg, 19634 L h PCP [ER#HEIHE <1k, JEZ&x MCPCA, NIP, Prometryne,
DBN, DCBN, CNP 7z & 0REH(»s PCP icEb - TEEX m;’%)ﬁﬂﬁé nTsiz. 50U
TLh b OBREXIOR T, BICEEETHEN5 10 T2, PCP L Eikyh
T RREEAVRFEE DS TR & 1, R ERBEICA - T 5. 1967 FB{EOHEE(E Amfix MCPCA
K%l 6.475 ha, NIP¥i%l, 16.375 ha, CNP %i%l, 15.075 ha, Prometryne %l 10.0
75 ha, CNP+MCP ki#l, 7.175 ha, Z O 1075 ha, 515575 ha HE hIiEL T
%. T OHEFICUTRL - 1RO A ORI SED 5 T 555, KEKREE
TR A EEEREAORE L 55 T30, LRHEOERITHY, ¢hd & DR
Hl, 5 VEETOBREOEHRLUIZE DHBEN. Uizhs-> T, E&E L1z PCP & gL
12555 LRC(EFEE 6 SEAIDFHMEAER, PREAIRME T DB % TFFTHER 2 MIERICHE

SRITE T 3 REFBEHRO 2D DEBIUMR L T 5. Lo L, ThbIEROFEME
B, ELERRRICOWTIERED L2 308F0 05, Chbito20nTiREGHE b “KE
HERREFIDOPIE” Lo B bbb &, BEXOEBNTIZEO— & L THI%
B2ODITOLFETH 5.

ew, KRB 2T 0 KBUTIE, ANEREILEYE 1ED cigdgm, HmE
BEFIHHRSEOBERZBE 28, HRCH Iz - TRAMNBERREE, fimE Ll
WEO CKEZEI. BLEHOER2ET 3.

Fi, ABRO—IE AAEYREAMERS L) BRBEOHB 2RI DTHA T
ERMFEELT, #ERET B,

0 K E R RSB

FFIIRHICB T ARERIE UTORBEME 2BAICEHET 32 Todic, 53~ BRI
ST B VIMEG 2 ERR L, BEDE, 1 A~0OFEehLE LtABZT2 512,
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Fig. 2. Preparation of a small concrete field for herbicide evaluation.
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1. ¥, RUEBAE

1962 4 & b K 7KFEVE FIBREHI O MR 13 52 A LRREE X, BRREEHI%2 &9 CT—o D3
HZEAED § LT 10 720 U 20 T o8 U C X 7208, A TIE % ORFBH s (KB IERER] &
UTELIRITRUIZ6 KL, HEHIE LT PCP It oW TDER» RN 2.

PEERIZ E UTIE 50x50%x30cm a2 ) — e RBEL, MG OMBEIEET
HEEELTERRDOLIERIE2MOCELETALL. BB 4dom Db 3 H ey
HEOO L, BEMEET 2L AAITKELE T 5 L, RERIIZS5
K—EEBOHEE T (RFERICL > TXORE, FRIVEFTRZ 1N, #4XRETT

Table 1. Name and toxicity of chemicals used.

Common

name Chemical name Structural formula LDsmg/kg ’151511;14
(?-CHaoCO-NH
N-(2-chlorophenyl) CH : c
1
-(2-methyl 4-chlo- 3
MCPCA rophenoxy) aceto- @ @ 260 mouse 1.1
amide
Cl
2, 4-dichloro 4-nitro Cl -0- NO
NIP diphenylether Q @ 2 3580 rat 34.0
2,4,6 hl 4 N
, 4, 6-trichloro 4-nitro
CNP Siohonaisthor CIQ_O_QNOZ 10800 rat  290.0
$—-CH3
2-methylmercapto-4, ,Ca
Prometryne 6-bis(isopropylamino)-s N N 3750 mouse 23.5
-triazine CHa Il | _CH,
CIan,CH-NH- C\N’C -NH- CH\CHa
CN
DBN 2, 6-dichlorobenzonitrile Cl@‘” 6810 rat  17.0
i
C-NH,
DCBN 2,6 dichlorothiobenzamide cl @Cl 1750 mouse 37.0
OH(—Na)
Cl7\Cl
Rf. PCP Pentachlorophenol (Na) 78 rat 0.3
CIy\ /C1
Cl

Note: LDy, means the lethal dosage that kills 50% of the animals used. @ TLM means
the median tolerance limit of the carp after 48 hrs.
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B—X%72h 30-50cc 2RBICBA U THEKELE Ute, 1z, 1966 Ficiz v v 84 %
PELIEBRE-EETORALL. .
P 2 BEE S Y 2, RV IRATHY, 1K 1HR3AMEE Ul 354
Bk, EERORBBORAERZZELUT, ALV EAXRE LY 1720 L2 H, 27420
U3em/HD AT SIKGIE 257 1. RBRER, BIEH, HHEROKERLRE2E
DTELThB. NER2, UhrUIEY, ROMERERE SEBREE Uticnie, KB
MOEENE &b THisd> - 12, 1962 i i3 L BIIE ERER & B0 2 FAEIStER, 1963 4
T3 2 EIOERAE, 1965, 1966 fFiciz £HARER%Z 2 B THEL 12 0T, A,

B tXAIUTh»iFiz.

Table 2. Culture method and weather condition

Dﬁif:e Days* after Rice seedling 10 days after application
Year f)rl:gi transplant. Ig‘ Tl\illclfr Iﬁiif Mean temp. Rainfall
e | b ARN) & 0 [ B g3 | BEemTC) gy e
1963 | 763t | g Mk | 8 7 10 31 | Be 153
1964 2,July | 4, 8 3.9 1.0 6.4 27.4, 27.4 —, 16.5
1965 | (A,B) 29,June| 4, 8 —(cut) — 6.8 23.9, 24.4 182.6, 313.2
1966 | (A, B) |28, June 4, 8 25.1 1.0 6.2 23.4, 22.9 152. 4, 155.0
1967 27,June| 4, 8 27.8 — 6.3 24.2, 24.5 80.9, 169.3

Notes: A and B tests were made at separate places. 9 hills made up from 3 plants
each were grown in one plot. Chemical application was made under
submerging in depth of 3 cm. * Time of herbicide application.

2. REHEOEELE

FTUHRIZOFREMEOES, I OB2HBMIBEY 30 B, 8 B EaicfTnbh i
MEREXOFEEMLR CTA L EEIEXEDISITHE. ¥4XEx, 22H¥Y VY, 5
a, FAVTY, TT /A, AFF, TEF R EQO—MEEME, 5L OLEEME YN,
MEBERBFRERECTH -T2, 7772, IIYNL, 7TEFIECE > TRESDE L, F
DREBEVBHRIS o1z, Fiz, eF YV ARER IV L~ HF YV Y LIHTHEINI:.
& OERBIVERIZ» 2V ELULTOADT, A%V Y F94Ee LTERLT S RFILE
BighoToeEEIN S, ZOMOKEL LTIE, T UNAR, FavU4F, XN a
N, TE¥LVR, TEINIAHIVEEDRHELESALNIL, BEEBMTINEL>odH 5 1E
BYSEEME 2 Xy ¥V ) (Cyperus servotinus), 9 h U (Sagittaria pygmaead),
vov s va (Potamogeton Franchetii) 7z XT3 % SHMIEARE TIIATEETH - iz,
AT N OFELERE U m2 24720 4000 7501 9000 TH Y, EEOBFRIFE LD 3 »
Y ELW, o TREDRORKD ZX TIE, MEFHEHRET COMEBNEIRES
Ntz ak, FERISMELFIRFEL, UBOMEREIBC LN SicLiz.
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Table 3. Weeds in check

C e Family Common name 1963

Scientific name name (Japanese name) 1962 (T2)
Echinochloa crusgalli Gramineae barnyardgrass 165. 6 368.0
var. orizicola (Tainubie) (250. 4) (94. 4)

Cyperus difformis Cyperaceae umbrella plant 165.6 528.0
(Tamagayaturi) (16. 8) (39.2)

Fimbristylis miliacea Cyperaceae — 296. 0
(Hideriko) 2.9

. s . Lythraceae toothcup? 1432.0 1128.0
Rotala indica var. uliginosa (Kikashigusa) (138, 4) (952.0)

Dopatrium junceum Scrophula- — 1005. 6 1784.0
riaceae (Abunome) (422. 4) (188.4)

Moncchoria vaginalis Pontede- monochoria 50. 4 4440.0
riaceae (Konagi) (40.0) (151.7)

Lindernia procumbens Scrophula- False pimpernel 80.0
viaceae (Azena) 9.6

Eleocharis acicularis Cyperaceae slender spikerush — —
(Matsubai) (72.3) (4.8)

Others* 1010.4 220.0
(60. 0) (20.0)

Total 3909. 6 8764.0

(1009. 9) (753. 4)

Notes: “Upper” are number per m? and “under” are dry weight(g) per m? but
the parenthesis in the latter indicate fresh weight.
* Others include some of the following weed species:

Scientific name Family name English name Japanese name
Elatine triandra Elatinaceae Waterwort Mizohakobe
Ludwigia prostrata Onagraceae Waterprimrose- Chojitade
Callitriche verna Callitrichaceae ‘Waterstarwort Mizuhakobe
Lobelia chinensis Campanulaceae Lobelia Azemushiro
Vandellia angustifolia Scrophulariaceae — Azetogarashi

3. BREMR

1962 4E4> 5 1967 £Eich>1F T D FHHEERERIC IS 1T % 7 SEFIORE T %, MKk 30 HED
2HEOBERY, 25 CEFERONEMEX LY, /&b bRERDNSE TRE
TEIL—ELUTUHTEELRDIH> ThHA.

PCP Tk 100 g/a DHEEEFEFMITIIZNEBMKTH 525, FRELIZUD TH 5 DM
TR, FoFERITY T5g/a MIEITIE B &, FREPEDFE S TL . WEFERE BT
OETF, BIORFEEDLOORE, FRFEERD L OOHEPNSRETHY, 13
BTH LN B IE IR B E .

MCPCA Tix 4g/a METIZIE L »ICERATSTH 555, 7.5-8.0g/a OFEHERFIIL
HTHEARTHS. Ud LU, PCP FARICHAEBRNIEIC/ISS L% 5T 5. FREFERE L
BB UTORBETHESEALRTHD, RFLIZEDIHL Tk PCP X hETELARE
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of evaluation tests.

1965 1966
1964 (A) (B) (A) (B) 1967 Average
310.0 164.0 54.0 250. 0 376.0 115.5 225.4
(641.6) 44.7 25.9 189. 2 548.9 62.1
904. 0 2632. 0 2372.0 991.2 826.0 9.8 1053. 6
(300. 8) 12.1 14.4 50.0 44.0 0.4
117.2 206. 6
0.32
2556. 0 3880. 0 1016. 0 1298. 0 2164.0 7.5 1685. 2
(866. 0) 26.5 15.7 18.7 29.0 0.1
1352.0 1160. 0 44.0 1069. 1
3.6 24.9 2.1
32.0 20.0 44.0 168.0 328.0 726.1
(30.8) 1.2 3.3 7.0 12.5
52.5 33.5 2.3 42.1
0.5 0.3 0.1
0.35 0.68 t
320.0 680. 0 212.0 212.5 260. 8 416.5
(48.0) 6.7 37.5 1.9 2.6
4122.0 7376.0 3698. 0 4441. 4 5148.3 179.1
(1887.2) 91.2 96. 8 299. 6 662.9 64.8
H2UDT LI TH 5.

NIP Tid 15-30 g/a OFERMLETIIE & A ERLICHEDIERIME L, 206
RTH B, FEERUWETEPZYIRYISE - TL 5. BEERIERED  D3+hT
B, FEERO D OIRAHICEEIL, FTIXEAERZ LD UTHIEL T {. CNP
b NIP & Qlrcfifz Uy UIzhs, FEBROMEADIERNETIC LS 2Hm AN
3. MAEUIHEORENZIRABRTIEA L Nsh 5 72,

Prometryne Tii 3-8 g/a DAEE THAR, FEEBWEE $ HRIZTWA, T3 KTH
b, WMRHOROED, T TIRONRIZAFNCHNTT LW, ChidMEDR 7 — i
ST AEIASCRBINCH B L BZRTEDTH 5. REMFERE ULTIE, CREDNICE
B, BALEIELTO L. $—HR3 P TRBEEOETIHFET 280D b » 5.

DBN, DCBN 3FEARTMER L O  EAEEBRLWEDO FHBHESE V. AHKBRTI2 102/
MU CHREBNE TR TH 505, BEMWETIRA, ZWUHOHETH 5. RERE
REUTRIIERTORET, 7256 IKFHEL S DI LU TIZ 0 RENNICGBERKTEIC
Wiz L b.

PIE T HIOBRESRIGEL, EECBWTHEA TS 55, FERT & FAERUIE E OFE
O HBIRIZNT U AU T, MEHOMAENEELG % IR OMESIHE & M RIcEK
THIHDDIEEE UT, FAERNEDMNER» FAEROMER TR L 128 (Pr. Po Ratio)
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Table 4. Weeding activity expressed as percent* of untreated

Formula- Dosage 1962 1963 1964
Herbicide . T1 T2 |T1 T2
tion AL g/a) Pr Pr Po Pr Pr Po
PCP g 75
100 3 3 15 9 2
MCPCA g 4 38 31
7.5~8.0 18 32 15 15 8
NIP e 12.5 4
25.0 1
g 15 10 2 1 6
21 1
30 11 1 1 2
CNP g 10 31 1
15 6 31
21 7 2
30 2 7
Prome- w 5 2
tryne 10 1
g 3~4 13 20 5
6~8 2 14 10 2
DBN w 5 38 28 59
10 37 7 22 61
20 5
g 5 15 53
10 9 28
DCBN w 5 11 40
10 2 2 38
g 5 25 42
7.5~10 13 22

Notes: “g”, “e”, and “w” show granular,

TABEESERDEB Y TH B, TODEIF
MED2 T — DI T 2EHETOKRNE U
DT 1ODOPEEEATS L. chick
H1E, NIP, CNP 3 F¥ApimnEicd 5
REBMWEBOPROBOSE I KEL, 2
W PCP, MCPCA T& %. Prometryne
TiZ1L1DETHY, MLEIHDOESIT &
AEBNT ERRLUTWAS., & 512 DBN,
DCBN Tix L0 LI FTahbh, trUBFE
BUEOHENENC L2 ULDTEDTH
B

PED X 5 \CHEORIEE, BFREAEITH

emulsifiable concentrate and wettable
formulation, respectively. “Pr” and “Po” show pre-emergence and partial
post-emergence application, respectively.
* mean of percents by number and weight.

Table 5.

Comparison of Pr<Po
ratio* in the case of
the soil-treatment of

herbicides.

Herbicide A.l. g/a Pr-Po Ratio
PCP-g 100 3.9
MCPCA-g 7.5~8.0 1.9
NIP-g 21 7.0
CNP-g 21 6.9
Prometryne-g 3~4 1.1

BN-w, g 10 0.7
DCBN-w, g 10 0.4
Note: *is the index obtained by

reducing the percent of remaining
weeds at a post-emergence treatment
by that at a pre-emergence one.
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check by number and weight of remaining weeds.
1965 ' 1966 1967 Average
A B A B
Pr Po Pr Po Pr Po Pr Po Pr Po Pr Po
- 16 12 9 30 6 35 | 10.3 25.7
2 4 1 20 3.3 13.0
31.0 38.0
4 7 28 6 31 13.0 24.7
4.0
1.0
1.5 8.0
3 3 5 2 2 8 2 13 1 55 2.3 16.2
: 1.0 6.5
1.0 31.0
6.0 31.0
2 3 .2 21 2 16 2 22 2.0 13.8
2.0 7.0
2.0
1.0
9 3 6 18 10.0 11.0
4.7 14.0
28.0 47.0
35.0 22.0
5.0
53.0 15.0
28.0 9.0
40.0 11.0
20.0 2.0
42.0 25.0
22.0 13.0
TARRDOER, SFEAOERY, LHTEOECERT 5 EZ256N15%. COEIKDOW

TRBEZRLCBNTHRLT 5.

3. EEERH

FEMEREICONT ARE T2, HENEBEOREISE—Td - 1z 1963, 1966 £ D RED>
LEEC & ONMEARLLTRT L2883, 4, 5D &5 Ths. PCP R*xHv sy, 77
A, AFEREXHEBEDLDTEN. DNTHPYYVETHS. 44 REIFETF
Hh. Free N4 UTREIZEN. it UTH 501k PCP BEME L, B
B RnC titEBEELLNBD, U NLINUTEABENCEERAILTHNLS
KEiLoN 5. :
MCPCA 13 [REEMEICIIIRE NS, £ I ARENICHE S L5 THS. UL, PCP
LIEMIT = YN IR EMTEES &, chlorophenoxy 1725tk 3B b T 5. NIP,
CNP i3t AER—EHAETH Y, LI »rV)ICdBHTHRE N, ez, arF
DRPTTAIRIAD  DITIZPLPRNE 5. & I aF FIIBENICE A E[EA
bNB. T YNAIKHUTERFEE, FIOEFERBEO 3 iU Tiddzh RN TH
305, FRHOHEAIIS DI L TI3ED T4 %. NIP, CNP [ OBEERINEDZEI3FKAe



68 TNBRERREHE F15% H1E

100
PCP-g, 100 CNP-g. 20

75
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NIP-g; 15 NIP-g, 30

1007
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25

OM fom

100

MCPCA-g, 8 Prometryne-g, 6

75

50

25

% of untreated

0 : = s

1 2 8 4 5 6 1 2 3 4 5 6

Fig.3 Weeding activity of herbicides for several
weed species (1963) (Test 1).
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Notes:
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DBN-w, 10 DBN-g, 10

DCBN-w. 10 DCBN-g, 10

Weeding activity of herbicides for several
weed species (1963, Test 1). (continued).

1:
2:
3:
4
5

m .

Echinochloa crusgalli
Cyperus sp. (annual)
Rotala indica
Dopatrium junceum
Monochoria vaginalis
Eleocharis acicularis

Left is number, and right is weight. Figures
are dose, g/a.
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100 4
75
50

25

0
100
NIP-g 21
75 4th day 8th day

100
Prometryne-g 4
4 th day 8th day
75
50

Do
ol

of untreat.

%
(=]

Fig. 4 Weeding activity of herbicides for several
weed species (1966, A).
See Fig. 3. Dates are the time of herbicide

application by the number of days after rice
transplanting.
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PCP-g. 75
4 th day 8th day

MCPCA-g. 7.5

4 th day 8 th day

NIP-g, 21
4th day 8th day

1 2 3 4 5 6 1 2 3 4 5 6

Fig. 5 Weeding activity of herbicides for

several weed species (1966, B).
See Figs. 3 and 4.
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100 i
CNP-g, 21

75 4th day __ 3th day
50

525

U

&

=

=

3

®

O -

Fig. 5. Weeding activity of herbicides for several
weed species (1966, B). (continued).

Herbicides Pro-
m PCP MCPCA| NIP | CNP | O | DBN | DCBN

Echinochloa Crus-galli var. ’
ovizicola

Cyperus microiria, Fimbri-
stylis littoralis

Rotala indica

©l e e o e
© @ & e

Monochoria vaginalis

@ O|0|0|®|D>
® O/ 0|® ®

O
®
[ ]
Dopatrium junceum [ )
@
A

Eleocharis acicularis

e | @ | o | &
@ very strong ® strong O moderate /A weak

Fig. 6. Selective action of soil-applied herbicides against several
weed species (General Consideration).

BB TIIZ E AL ES DS, FERNEIC/LSE CNP OGS ¥, #¥vVice
®EY, B UABAEASALNS. :
Prometryne 13¥ »# ¥ 4%, 77/ AR ELLHENTHY, DWTezx, H¥VY
¥, a7 FIHERLUDT. ULhrl, vUN4IKik% 5. DBN, DCBN @EfEEINM: X
£CAROBEITH Y, HREKITRERICHBEERID TH 1285, % OHTORNE
BfRes 5L, YNMIRNUTRBRNICE . $—EEcd L Tdars, 7
T AR, b, P VIHIIERRES.

U ED~tc - BMEOHEOERICHT 2 REIOEZERMICERT 5 LEO6ROC
L ThA. TDEISHRENOEIHMEDERN, AENEHOE L Hhic, iz
D b O OEZNME, BEzE & OEANSERICE s TERBINI D EEZLLN 5.
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5 4 xDEE, NEAOKE

1 3DEE, BIONEADEED—FlE LT, EERPOEERD % HEHETF
BBREXEBTUD T LBEORDC L Thb. BREYRVARESOH L, AR
T TCOMEESETHLLNT, HHZDLODHETNEOMNE6RIE—KHob
NTn5. REHICONTEGEMNICA 2 L, PCP 75g/a B TIZETFEERSEI LT
WAEH, THIIREREOHETHD, 100g/a 1T/ L2 EEEBADHEERA LN
V. BITREZ—RNICAHIOE WESEESN ST L b H 2 BEEIIREN.

MCPCA TREHHROS >WIfl, AFEE, BEEetsZodschsss, 20k
DEFICL > THEL, EHick3EERBOHDIRA LNV, 4g/a MEDWHIZHEL
DICHEEIC LB 3DTH 5.

NIP, CNP it T, 15-21g/a MU TIZHAEEZROMBIRKIGE A b N 505, &
BICHUTHIZEAEHELU Y. bLAZOBROEBTCBONTRESN S X5 LBEHs
AN 5. Prometryne Tl 1963 D Test 1 I\ T, HHHR T~10 HT A2 » 52 L
HEBFEAEL, COWFIIEERPE CHER» -2, COBEZEZZDOBROER (%
50 I THAEBDOEE ZSRICI A EBHERAINTZ. FOMOEDERITIHINT
X, EEANOEBEZELEDLNLD 5.

DBN, DCBN QO#EENKIZELEKETH Y, FROLEOHIL, EOET, HEOEHS
HEFabhichs, 10g/a UTOMEETRBT THBTIC L3RV, EBO6ERKLAEDS
NAEEBORTFIIBESERRBIC L AREESHER LTV EEZLLNS.

UL DR ZIHBIET 5 &, [EKFME6AOTBUEICK T 5 4 2+ ~OBEFIL, #b)/sun
BLBOTRIFEAEALNZN. UL, 43 ~OHEIHHERDOEMEITL - TERS
3DTHY, BIE »7H(38)1x Prometryne, NIP 12 b TEHELTW A%, MCPCA
R AT H Y, DBN RIEENKE L, chicdLBEHOBEMENI RS (F
45 EDN, WAL (29) 1Z/KEDZE I PCP>NIP>Prometryne=DBN>MCPCA
DIETH 5 LMUTW A, L1EH L 3R (R Tal), HEOEE, Rokiic
I AHBOLEME 2R UICE T A, NIP @, WAKICEZEETL %, KkUKET
WETIERBET S %, MCPCA 1Rk, HRHHORE S PP K%<, DBN, DCBN i
K, TEIC X AZEIAE LITREV, X5 Prometryne X (3% 5 {EE) itk
ZREBARKE V. PCP BEMICLABEHS SO THED - 12(49). T 1i—RITEE T
BOTHREHABROBEOHENIETH 3 (4D, COEITOWTIIEEIC THIN .

1L RMIC L T, 82 5 (NEABRESHRS W IZHA LT S h 505, NIP, Prome-
tryne, DBN ZHETEAREENSHESPBEEINTI. COEHRSBOFEELEZLLN
%.

5. A R~OFEEER

FTIBN T C S BESHERAZG T CHERAI L EA I, HERER OB
TAHEE, NE~OEHIL L0V, BHTHRIV. ULk L, EEOEHE Tk RE—E
1, BFETE, WGBS, BEAFEARR, BE, KESOHEELLGTOER, TARB
AXHEOHERLEICL ST, BEDOEH N, SHEAL IHBEOREFERZ LDTIOTH
%. 1962~67EDRERIT BN THBETEX, HH/SIRERETH - 7z 1962 48 Test 1, 2,
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Table 6. Comparison on yield index expressed as

Formula- Dosage 1962 1963 1964
Herbicide . T1 T2 T1 T2
tion gA' L g/a) Pr Pr Po Pr Pr Po
PCP g 75
100 104 103 112 107
MCPCA g 4 87 95
7.5~8.0 103 88 108 98
NIP e 12.5 112
25.0 111
g %? 117 110 102 96
30 112 103 101 99
CNP g 10 117 115
15 94 33
21 115 121
30 99 97
Prome- w 5 105
tryne 10 105
g 3~4 66 103 95
6~8 31 115 100
DBN w 5 107 84 102
10 99 110 94
20 107
g 5 96 95
10 92 104
DCBN w 5 91 96
10 102 96
g 5 118 84
7.5~10.0 119 88

Note: Whole rice plants were harvested around the later season of growing,
September, followed by weighing. The values of the 1963 Test 2 were
excepted, because those were from an uncommon season test.

FleZ OMORER, FE(49,50) 225 UTEL NI fiEEEAI O LBEICET 5 4 21
ST A IERER 2 DT H 5.

PCP Tixniz by TR, THNEOEM, I #E, FRRIMAELLY, MIET
5. BUWBAIQIEREL, MEESHEET L85, TUHERE UTKERE
HEEROMERItBA LN S, M)y, RETHRT 2HBRWAKOELNEC ST, RENMIC
YRR ¥ 2 B AR EBEICER > TERNIBRZEBC T O LHEEsN 5.

MCPCA TREHIDORIEDH b bhidiliz L, T~10HH ¢35 & H HROBERE,
S oMb, EEMHOERIZIUEDY, FEEMEW S OBFEEL, EOHEILL, A
trUaRERAL, BICBEELLTL 5. BB, BRBRILT 20588 TH 5.
FREomERIZ 30 HEC A 5 BIEIAD > TL 5. HHOEHIHL 10 %L T T, I
BIVZEAEHELZVWIS Th S, A0S 2OENIZ, DRENCH 5 & BTERER
CRET AT >F L8, $RFP/MEUTEY, HBHIQIHT %, BhiE B
Btz THbNA L5 ThH% (50).
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percentage of untreated check by whole rice weight.

1965 1966 1967 Average
A B
Pr Po Pr Po Pr Po Pr Po Pr Po Pr Po
94 98 94 98
104 105 102 97 107 95 105 100
95 87
105 105 94 100 99 103 94
112
111
106 107
104 103 104 94 109 104 103 100 106 100 105 100
102 106
115 117
94 38
104 99 106 102 103 101 100 107 107 105
99 97
105
105
105 108 102 101 101 92
107 31
105 84
97 110
107
95 96
104 92
96 91
96 102
102 92 93 105
8 119

NIP, CNP W ERHEOEHKITH D, HEERSIILALALUTHS. HAKR1I~2H
I UCKESOER, TIRERIUEY, CORAREERKELETERT 5. B
FUWEBESIEE om 1w 5. $1, SHRKESAHLLIFTELTHNIEL LS50
HY, BUOWESIIZESTSERT 5. NIP & CNP & » BEicHi s 5 L BEADOFEE
& NIP OghseeE L.

Prometryne 13 0@ SIICEOMIR 7 v v v R, FIdSuisv URBBE» 5 O
LB, DWTHEFEL T, HWEDETIIHENSL 23%, EIZUVWERICIIHIL
Med FeET %, triazine RIBF(ID typical 7zfiEkik GYSIN(20) d DxTW5s e {, Hill
RIGHEZICBEE S 5 chlorosis TIZ/AWVWhrEBEALNS. CThBRPLOERDATEL,
IR 5 IEAT 580 LEALNS.

DBN Tk 2~3 HUT HEFOREMNIED X S¥EMLEHic, BHEDOHEET, %
T2 S RRAL 5. BICEOBRICEED/NEEIR ALY, BREbs
b 5. ERBELWHAIIZEEN/SESEN, Stunting R, FI0EE(LERS A
b s, 3o icEiliciss s, BREDTODEEE S BT icdic, EREBLULEE
%. DBN Q#EFERICOWTIID 72 ) D2 H H, DAAMS & BURNSLEY (12) 1348,
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EREOREKR, R, BE, FEIUE LS 2, BEREILZDNTVS.

MILBORROW (36) % dark green 2@ s LTO~TW3. KOOPMAN & DAAMS
(32) WRETH L Ihie, EBSAPHBBICKGL, Stunting FERZET5C & 2D~RT
5. DCBN 0 DBN i3 AYEBETHY, A—FBETIirLas DBN 1 3
FOSIEEOCEESA SN 5.

(&M pREA] MCPCA, NIP, Prometryne, DBN 2o\ C o, FMHiEENEDEMIC
DWW, typical LRI DVWTIRER « #HG8) s fith T b, REMICEE S DGR
L DERH L NI,

m# B & N

1. ZZEERM

BREFIOEREZ L B UTCOEROER, B REREOREORE L BHET 2 0ET
dY, E& UTEEMEICION U TEERROKRRS C &%, BEM2HAT 2—HF
L%, UL, 42U TEEERLREST2ERL L 5DTHY, DL
FITIRANCS RS D b5 ERSh 5. PCP, 36 X 00 EE: 6 BlDZEIE/E i %
RDFFEIC & - TH#E U 12,

1) EBRGH. HREROERERE B7ESR) »aXh 8-101 OKICHEMR, %1
SEEERIRRE L U, REEYOARESEEICEE, BRSO LERE 2 Tl - CLE
NDORBRY Y, INEMBELRT overhead iIcEFE U, Z D% OEIEVER ORKIEITIREE %
SEMERICEER LTz, 1963, '64, '65 4 OFEEEZ LT L BTEOT L Th 5. ERE
(Action value) WZZEEEHORBOER, BEEOME»OEHUIETH 5.

2) #R. PCP OXEEMIIEHEXREICXT TGS S b bhiz, ik Baitb L
TWL, S5~THTHERRITEL, HNNIC1 2ABO4 %, exicydd 5 &b & [LEEYIC
BV, EIRTXF, U UAOERIZRERN. BIELTL 2<b o< KR<F 2 2<F* a
v Y <F7 X% DIFI/ERIZDERBA SN 5.

NIP Tl##fit1~2H B &b FEsHbh, PCP XbhEI BT VEESAL N
5. TRXF, FayIAOERABKEL, 4 FNE00EN, ERNEOHKE T 1T
PCP &b ${&w. CNP offAIo/EyEEHORIGE, NIP & RERETH 208, 18
BAETIRET NIP X h{ENES Th 5.

Prometryne O/EFOHBRIZS SWUTHEHCA» 513U 0, HLEBGEMHILOER
REBH, 4AXBLYEFYY, FrricEmRIBEDLN, TICRHEILD b KFIFIDG 00k
V. BRICET AREIE PCP, NIP 722 k) 338, I5SEECATH 5.

MCPCA WREZE(EY~DIEROHBIE, BMEH1I~2HBERIZUED, 7 RS,
AF~DOIERIZ 0 HHCA2RZDALNITBETH Y, 1 2 FH & R E ORINVER M TR
EThseHEsn s, DBN, DCBN TRRWINOBEEDICT LTS, XEEARG
BELALNT, ZELZBUTOERARE RV EHEINS. UL, DBN dk&H
o LIRS ERNIN S (35), TNREOERE»L FWNING (83) b T3S
AEBRTIZZD LS BBREEALNZN. BZ5AKRILUTOERTRZVW»EEZL DD
3.
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Table 7. Action of overhead-applied herbicides on foliage.
(1963)
s A1 Test Number of days after spraying Action
Herbicides 2/a plants 1 5 3 L B . 10 value
Rice + H o~ -H-~H+ H~4 1.8
NIP-e 30 | Cucumber | -H-~-H+_t+H~V v~V 'V ~V Vv 3.9
Rape + H HF HF H#t 'H’r H 2.6
Ri. - — - — — - - 0
DBN-w, g 10 C. - - - - - - - 0
Ra. — — - — - — - 0
Ri. |
DCBN-w, g 10 C. — — — — — — _ 0
Ra. - - - — - - 0
Ri. e S S S| W
Prometryne-g 8 C. - - - + 4+~ H 0.9
Ra. — - - + A+~ A~ H 0.9
Ri. - + + H H 1.6
Prometryne-w| 8 C. - - + + H  H~H e~V 16
Ra. - + + + H 1.4
Ri. — — — - — — - 0
MCPCA-g 8 C. + A~ H +H H et 2.0
Ra. + +~H H + + H A 2.1
- Ri. +~HH it Ht Ht HH H - 2.8
PCP-g 100 C. |+~HtH~# # # N VvV vV 34
g Ri. - = =+ 4~ H 09
CNP-g 20 C. £+ 4~ H H# H# 4 L9
(1964)
- AL Test Number of days after spraying Action
Herbicides 2/a plants 1 9 3 5 7 value
Rice + H + H A~ 1.9
CNP-g 20 | Barnyard. + + H o F~ 2.1
Daikon - -+~ H ~H 2.0
Ri. - + H Ht HE 2.0
NIP-g 20 B. - + + +H - 2.0
D. + 1 H - 2.0
Ri. +~H it - v v 3.1
PCP-g 100 B. +~+ # A~V IV 3.0
D. + # M~V IV v 3.1
(1965)
- A1 Test Number of days after spraying Action
Herbicides g/a plants 1 2 3 5 6 9 15 value
Rice +~tH - H Ht A Ht 2.8
PCP-g 100 | Azuki # m vV OV V. V V46
Ri. - + it it - 1 H 2.4
NIP-g 2 A. + # NV N V vV vV 39
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: Ri. £+ W W 2.4
CNP-g 21 A. + # N N N VvV VvV 37
_ Ri. - - - = = & + 02
MCPCA-g .5 Al £ E~+ + + 4+ + # 10
_ Ri. - — + H 4 H H~ L2
Prometryne-g 4 A. + + + H v i~V V 2.5

Notes: A. I. means active ingredient.
Action value was obtained by fitting 0, 1, 2, 3, 4 and 5 for no, slight,
intermediate, severe, very severe injuries and complete killing of test
plants, respectively.

MCPCA, DBN, DCBN D X 3 ic4 A~DEEEASIZEA LRV DX, 1 5~D
HERZRZ2BUCOERIRLZDN EhREEZLbNS. ThicL PCP, NIP, CNP,
Prometryne 2 CI3iE/KIBOEM» O DIERE  H B DL ELON B,

UL DEBRZHRIE U TEE~NDIERIIDHKRT2EE S % £, PCP>NIP>CNP>Prome-
tryne>MCPCA>DBN=DCBN OJEFIKXKFIsh 5.

2. EFERM

HENOETF I A EAINE, LEBUHEOHEORET], RERIE2ERT21DDH
HHRTH 5. ¢ Tik DBN, DCBN LA D 5 Flic oW TOBFIEA 2RO GET
s L.

1) EBGHE EHEE1%»5 107°% £ TI7, i 8MBEL2HT, REEYL

100
80
.60
407
20¢

100}
80 .A
60
404

Root length (% of check)
o

20 /
‘,/‘/o/
0 0 -1 2 -3 -4 -5 -6 0 -1 -2 -3 -4 -5 -6

Log. of Concentration, %

Fig. 7. Relationship between Log. of concentration and root inhibition
of wheat (black) and rape (empty) (1963, Exp. 1).
(black: wheat, empty: rape)
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100

D B O o
o O o O

S O

DD s Y
o O O

Root length (% of check)

[=)

-1 -2 -3 -4 -5 -6 -7

Log. of Concentration, %

(=23 -}
S O

[N
o O

o

-1 -2 3 <4 5 6 -7

Log. of Concentration, %

Fig. 8. Relationship between Log. of concentration and root inhibition
of rice (black) and daikon (cross) (1924, Exp. 2).

(black: rice, cross: daikon)

UTCA %, RIE, 24%, F23BT2HAY, Vv —tbccEEBR2ANT, REEY
ETF 20K »HEEL, 20°CHEHEBETIC3 ~4 HUBE U ZEZORER2HAELT, SELEX%
EUTRUIZEET, 8, IREBR).

2) R, HHARE (%) OXNBUEICHT 2 BROMNENER -2 o » FUT, Bk
UTRT E, 87,8, IKALN S & 51T SFHRNICZ OEE DR & Hie, HEE
DT B ER%Z LT, 1963 Ficik PCP, NIP, MCPCA, Prometryne o 4 %% {3
UTzds, WENRd 7 2 2AADIEAB I 2 FAL D 3RSV, 50 %HGIEE RL,) TIE/E
A1k PCP>Prometryne>NIP=MCPCA DJIET& 5. 1964 £l PCP>CNP=NIP
Th%. 7z CNP, NIP TRRAFOFSRAILD § DRREV. Fi24 2 &ERBADIE
ApmEIcES > THh, NIP T134 %<k, CNP Tiz4 2 >KETH 5.

1965 4 ¢ 1 PCP>MCPCA>prometryne>CNP DJETH %5, & ¢ ic MCPCA T
BIAFEFZRCL > TEUVWERNESAONS. BFIERAIRES VTS 2 0EXID
chlorophenoxy AR ZBHBRIC L ® LT 5.

S EDEBIERD 5 K& DRFID 80 %35 X U8 50 % DIREMEINERE (Rly, Rly) 2EH
UTRTLEB8RDTELTHA. PCP-g @ Rly, 18X Rl i3 0.1~1.0ppm 1T d
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100 = ===
MCPCA-g ° e
801
601
=
E 40 /
S - /
R
= S
kY Prometryne P
§ 80- _g:/i
- /
{4
S or 7
40+ //.
A
20.//,
4
O /: o d:/
0 -1 -2-3 -4 -5 -6 0 -1 -2 -3 -4 -5 -6

Log. of Concentrition, %

Fig. 9. Relaionship between Log. of concentration and root inhibition
of wheat (black) and rape (empty) (1965, Exp. 3).
(black: wheat, empty: rape)

Table 8. RI,, and RI;, of five herbicides used.

Herbicide Rlg Rlz
(Rice, or wheat) (Rape, or daikon) (Rice, or wheat) (Rape, or daikon)
PCP-g 0.71 0. 40 0. 089 0.10
MCPCA-g 177.8 1.59 7.09 0. 04
Prometryne-g 28.2 15.9 2.82 2.53
NIP-g 89.1 31.6 2.00 7.08
CNP-g 25.1 50. 2 3.16 i 7.94

Notes: Obtained from Figs. 6,7, and 8 data.
RIg and Rl are the concentrations in ppm, required to reduce the length
of roots by 80 and 509, respectively.

b, BTEAIZ b TKRKE . MCPCA-g Tld4 AFE[RELTELWENL LN
3. Ud» L, Prometryne-g Tl )V — FVYE~DVER I sty zE s 75 4 15~30
ppm (Rly), 2~3ppm (Rl;) TdH 5.

F72 NIP & CNP & Tld4 25 & [REEY & CRIBEEMEIRE HS MO AN RICH
5. §lsbb, 4 2FHCHLT CNP OB ERT 5. 7z, B4 U W40k
CNP>NIP off@dison s, EBEEHERETICEWT, RIBEEETORES, 1320
FIEEEN CNP 0555 NIP X h REWT EBBERINT (48) #3, LB & M5
HEIL30DEEIONS. (K, BEFERAIOEBEICOWTIL, EL(G4,55) 13V "%
W PCP /KIAIRIC DWW T 50 %FHEDH 1.8ppm Th b, AEEE KE—HT 225, +
B NIP OFEIEHEZEIC-OW T 50 %FHZE 400~500 ppm & LTE Y, EEZE 5D 7T~20
ppm LV DRV ENMETHS. BXH L CMREBRFEDLBVWILIZDTHS 5.
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EAKRD Ry, fHid, EEREGOHEKTICHIA S NIcERHD, BKREICRIES,

EREBABUTBELRNT U —FLK
V. Zhik, EBREILORENIHETIER
AAD#H Tz, THEEONEHE, 7L,
BE, *xOMOERICL > THRElsh 21K
H»THAH5.

3. M RIEANORTVULEIERME
/KRR T 5 L ENMBERERID 4
FHEANDOIEMAIIR, & U THEDIEHRI,
HAHNIEHEEZBLTEb N 5. Ud
U, EBROIFBIBNTIIEHORE, 1
FHILEIEE, KBEEM, B LKk
TEROEY, BEESEST AEPKRE
V. L TERIPTEEENR LSS
A Z~OVERAME, T2bbiR2LBLTO
VERRRMERZEEL, HESE, HEFRER
VERAB 12 D—HIR L LTz,

1) 1 2 EOEBAOEE
EEB L EER, s RER PCP
B (aEE: 200 ppm, b: 20, c: 2), Pro-
metryne %7 (a: 10 ,b: 1), DBN %i (a:
20, b: 2), NIP i, %X ¢t CNP ¥ (a:
50, b: 5), MCPCA %i (a: 15, b: 1.5)
Thb, =fA75 22T HOAGLAND 7k
WEREHFIK 130 cc 2 Ah, KB, i
MEBIIREEE LT, 3~4L o4 2%
T U TSR~ O ErHE LIz, R
B 5 WENOFHKE 27~34° T T8
hiz. 6 XE, ABIESLOEBEMILO
IR 2 5E£Mk 1.0, EEZLO0EL, &
ILERETRIZ V6 fH & UC mEIC & % fE=R
ZEEMICY LD THEE L. WE 12 H
HOZEMT L OM{LOREEIZ 8 10 Ko T
L THA.

PCP Tixa, b RE CIxZARICEMNIE
ReEZDY, MIET 5. ¢ BE TIREWERMD
b RMERICHLLT® L. Prometryne
TIR7HECA» 5BEMEL, 12 AEIC
BEELIE L 2Bk T %, DBN

Index of dead leaf by leaf area

(=]

0.2

0.47 -

0.6¢

0.8

1.0

Untreat. PCP

(=]

0.2

0.4r

0.6F

0.8}

1.0

0.2

0.4r

0.6f

0.8r1

1.0

0.2

0.4]

0.6

0.8F

1.0

Fig. 10.

Prometryne a

DBN
ab

CNP

1 2 3 4

Leaf order

2 3 4

" Leaf order

Comparison on the dead leaf
of rice seedlings root-applied
with herbicides.

a, b, and c are doses, high,
medium and low, respectively.
Leaf order, 1 to 4, is the young
to the old.
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Index of dead leaf by leaf area

0.2

0.4}
0.6
0.8+
1.0

TUNERABSRE $£15% $15

PCP (20ppm)

0.2r
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0.8}
1.0
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l

MCPCA (1.5ppm )

0.2
0.4¢
0.6
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NIP (5ppm )

1.0

0.2}
0.4+
0.6
0.8}

1.0t

0.2}

0.4}
0.6}
0.8

1.0

= .

e 1. .
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Prometryne (1ppm)

1 2 3 4 5 6 7 8 9 10 11 12
Day S after treotment
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Or o

:\\ék .
3

0.4y DBN (2ppm)
0.6

0.87
1.0

0r
0.2}

0.47
0.6
0.81
1.0

0+
0.2

0.41
0.6} Untreat.

Index of dead leef by leaf area

0.81
1.0

1 2 3 4 5 6 7 8 9 10 11 12
Days of treatment

Fig. 11. Change in dead leaf of rice seedlings root-applied with
herbicide in water culture solution.
Leaf order, 1 to 3, shows the young to the old.

TEHBENERFOEL ML LIZUY, RBIGEREFHRICT T, )h, BROE I
PENTHWED 5BEHME LT, #-TI2HERIZEETOEDRMD b DisH
L DOENIREBTEEL TS, a,b EEDEIZIZEA LR BRI,

NIP, CNP D% B U TOEDHILILES XIZTHEZ LD TH L, EUEH
NTHWEOHEPETEUVWEE TH 5. MCPCA TIXHWEMND 5 #ibiZ 59 1023,
NIP, CNP 2o\ CHESLE O # EEIcE I3 783D,

CEER2, BIERARRSHE RN L2 RICHER UL, 4 23 4.3~4. 7L #i, 28~
32°C T, a4 bhuerickh, BEZIERDODDAICOWTINETFEo. (8
11 KER).

PCP TiZ 1 HED» SH{LLIZL ®, HWEDL LEWVWIEDIEICT T, EROERIZA
HThHY, THHIIHAIEL £ MET 5. MCPCA TRAETEE: ARICEDR
iz, THEHCA D b HVWEDESLMNBAE LN 5.
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NIP, CNP Tix 7 HE» 6 VL b EERMBEDN 325, Z ORI CNP pEFEN
BF»% 50 5. Prometryne Tid 7.0 EHb 5 HWEL b FERDEDN T 325, Z 0
D 2~ 3 HECEMM OB ), — VR, TR ERBICELEY,
BEEl, HRELLTHLLTO (. DBN, DCBN BB TEAohizc s L, &
WHILETHEZEED?S, HBWETRTHECS» b RESELNTL 3. ALEDORER
FEBBEGIRLORIETH 523, M2 TIEE, @R REE/SRBEZYHIL L T W
<. . ,

UEQ2RBITE b, REAE S NI REFIO LSO REA DB — R IE, 25
OFEH, RICL > THLPIRER - TN b, CHIESHIOIERBE WY, EikkiEs
EOEBN, BEENALECE DD LEL NG, UL, EEOIEHICE 5EHA
DEERIGE, T OE—RARIGITINA T, BOWINEE S LIS L “RRGHSTb
NT, LOFIEIDIZERE UDT D EEL N 3.

2) 4 RRAOEREREE

EE 1, &a7ﬁﬂ®4%ﬁ@%ﬁbm5iaﬁ%g%ﬁ%bm IKBHRERNR (B
BB IRSM) <4 24 0L ], [HE2LIN U TEEL, B VSR, FHE5E 27~
3WCTwm%b,7EE®%@%§%&%&%9§@6&<?&5

Table 9. Comparison of rooting activity in rice seedlings immersed in
herbicide solution (Exp. 1).

Number of Length of % of dead leaf

Plot Concent. roots emerged . root emerged - by area
PCP 20 ppm Qi 0** cm 90. 0**a,
MCPCA 1.5 4. 6%* 0. 28** 27. 2%%
Prometryne 1.0 5.6 6. 50 0
NIP 5 i 7.2 0 T T TR 10% T 10.0
CNP 5 5. 4% 7.08 2.6
DBN 2 O (i 41, 6%*
DCBN 2 0. 2k 0. 02%* 43, 4%
Untreat. — 8.2 6. 82 0
LSD 5% 2.3 1.12 13.4

1 3.1 1.51 18.1

Notes: Values are average of 5 replications. Single and double asterisks show
the significance of 5 and 1% levels to untreated check, respectively.

FHEHRE, WREL 8 E L WFIxh 201z DBN, DCBN, PCP T&%. PCP T
REESE/N EPHTUT, #HEH= AV F -3 ERDNTEL RIBREIS 2 85 LHEE
dh’%. DBN, DCBN TRRFEEFRENDOHEEEANAKE VLS TH%. MCPCA Tixk
REE BPRBIETHSZIUD 20, ZOROEENHEESH, BFERNERZEL,
REM X pdHTE,N. NIP, CNP, Prometryne ZEFMENTH 545, ThizEELL
.

EER2. FIRBRICO ¥ OSVWTHEREE 2 2L UT, BEREGE 1. BHaw
=W, VHRE17~21°C, 5 HEORERIZE 0 EDT L TH 5.

HEIATGNCHERLAETH 2, NIP TS, EEEICE?HEOENELSL
NS NDILFEUT, Prometryne TIREEEICE 2REOIFHEB»EDAHLNB.
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Table 10. Comparison of rooting activity in rice seedlings
immersd in herbicide solution (Exp.2).

Number of Length of root
Plot Concent. roots emerged emerged
PCP 200 ppm 0** 0** cm
MCPCA 15 4, OF* 0. 13**
1.5 8. 0%* 0. 13%*
Prometryne 10 13.3 1. 47%*
) 1 12.0 3. 07
NIP 50 14.0 3. 300k
5 15.3 3. 000k
DBN 20 Otk Ok
Untreat. — 14.0 2.55
LSD 5% 3. 87 0.43
1 5.28 0.58
Notes: Values are average of 3 replications. See Table 9. Parenthesis shows reverse
significance.

EE3. A AH4A~S5L Db DREN, 28~30°C FTO, ERANETICBT % RIER
BB, B UBEE~NOBELHEMRE L. RBRREBICOWTO6 HEORERKEZE1E
DTELTHY, WETTOFE LR 3 HI1E Prometryne, NIP & § BSEE T i133pE
BAHLNBCETHS. MAOVERABHEDEEL TR0 bh T3 Ed b, KERDS
HEB T TN THS S . F17, AEBRTIIAKEOFAIRRE b FIE L1225,
MERE—ZEDOTh LA SEITH - 1.

Table 11. Comparison of rooting activity in rice seedlings
immersed in herbicide solution (Exp. 3).

Number of Length of Percent of root
Plot . Copcent. roots emerged root emerged with lateral roots
PCP 200 ppm O (1 —
MCPCA 15 1. 75%* 0. 10%* 0
1.5 2. 00%* 0. 15%** 0
Prometryne 10 5. 00% 1.23 15.0
~ 1 7.50 3. 18¢kk 13.3
NIP : 50 - 7.00 1.70 3.5
5 7.25 2.30 24.1
DBN 20 0. 25%* 0. 03** 0
Un-treat. — 7.63 2.05 21.8
LSD 5% 1.87 0.77
1 2.54 1.05

Notes: Values are average of 4 replications. See Tables 9 and 10.

O XICEHDRDONHTEREANDHE % 5 5 &, MCPCA TIZHLHBLIEEL, Y%IE
&ibL, BEX 0.3~L0cm DL 3IcZ 53 HE LT, HEDE S 0.5~0.6mm
fiThs. PCP TizeAklicHe, TV ULEEEILL, BBRELALALAKLN. E
EEDOPMWEL, FEERPZTHIRUINEEZET 5.

Prometryne TIZHRESHBMEID50%ICFHEEL TN S, UL, ¥AIHMic MCPCA



8 TNBERREHE £15% B8

DIIRRESh L L2, ERWTHY, ZOEII1ZE . DBN TiddesEt v 0.5

~ L 0cm IPALHS BHEEALL,
EEU, {iROFKLEIZL,
RES 3Lz, NIP Tik
IR & DEMIZE A E T
{, RESERICHEEL TN
%.
EEr4. FEUIHRIC
NI rHBR2ABIZDIC, 4
X 2.0~2.7L O b D%
W, EEERFIRE (b) K BRE
U, % DBRODIRHE, ZOfb
I OWTHE L.

ROMERELRRT 5 &
HLENOTE{THY PCP,
" DBN, MCPCA i
SHEHETIREASHELR
V. Thbix, EFIOBEEN
IERICE 2D EEA BN
%. CNP i 3EMBEX & 13 &
AERUHERETRBLT
W3, Zhitw LT Prome-
tryne 2 3 HECA» 5 ETF
OHEMHBA LN B.

e LEIOBRICBIT BIR
FRBlC s 213 T B3 ARG
ICIZEBR3 LR T %03,
DBN MCPCA TI3HEEIRD
BIRBEEO = V3550 5.
zZD¥uz MCPCA OF»%
W (EEI2RES).

EERS5. 5Tl EBR
Tz 5 12vic, 23°C [HiE,
HEMHT CREOER 21T
-1z,

MCPCA 15 BHLI#, B
ZoBEHPTL x5
&, EEREHESEMHEL,
HEMITIZE L OBRELEHEE

2-0 o CNI)

% ChecK

_x Prometryne

—
(=)

Root Tength
—
[Sa}
\\
x\.
\

MCPCA
2 DBN

Ag——a—=52 PCP

0.5
0
ecm 0 1 2 3 4 5
Days of treatinent
Fig. 12. Root elongation of rice seedlings in
herbicide-containing culture media
(Exp. 1).
5
Prometryne
,sy° Check
4 Va

I

Root length
w

g.--0 MCPCA

" x—x PCP
_§__,,$°r& ——A——A——A DBN

0 . _

e;0 1 2 3 4 5 6 7 8 9 10
Days of treatment

Fig. 13. Root elongation of rice seedlings in

herbicide-containing culture media
(Exp. 2).
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UTK A, HEBEUZARIBHELTL 5. zoC e 5, MCPCA DOROEEE
RiiEgoRBETICRE SN, BERBETELLZNEDDT L TH .

DBN i ZEEFERE S 51T s, HBOWNHBIBTTA, BEL, WELEL R
b. BHBEIZADL AL, AEERTIEZ Prometryne 12k 2 HEHEIZE L ADNITH -
12%5, CNP cidd#iic 4 HE C 5% & MEIEMSEEIC/S - 72 (68 13 X).

DI EOBERZRIEL TERT 5 &, BRI, BERCR E L BT 5 $ 0k PCP,
DBN, DCBN T& Y, % T MCPCA T#& 5. Prometryne, NIP, CNP 35&fic &
> THHINER 2 U T 05, BAOBEENHBEI LMD, 3 5 IKBOBEANDHE
bEFIORMIT L > THLDRENHZLNS.

3) 1 XBANORBINEE (TH)

4 FBIT TN T 3 REHIOMHGIRLINZE 2, 1 2H% PCP (200, 20ppm), MCPCA
(15, 1.5 ppm), NIP (50, 5ppm) DBN (20, 2 ppm), Prometryne (10, 1ppm) Dk
WICERBL, 7HBORER, 3561c—# MCPCA itoWTit 14 A HEDRE#EE, /¢
ST74 v va REEEKE UTERURZ. BEIZHERICOWT, LlEEs L o —5H
BRI DWW T 34772 » 12, REFID typical 7 FIHIC DWW TFRTIT R~ 5.

DBN B\ T3k d HEL RGNS 60, SMENITH b NIRRT O NEHEE T
X, FF, KB, FOREOMIESERICEBRLTEY, MiazBBEINcBLT05s. 8%
BREFMILL TN B 3D EEA L NS, MBORKSEENICAS WS (photol, A,
B, C,). Fhic#tEw o plugging »% 5 niz. RFEETRE, AREEsSEREELR
FECIEFE Y, —H TR OBAE{LHSA SN % (photol, D, E,). FZMEEA LN
7sv~.  DBN f##y4askic o4 Tk MILBORROW (36) 13 4ifaPic Melanin B D £
M, S3OEE, SEEBOETOERZDRTE Y, HK (63) 134 *FHEY~D DBN
DHERBHEL, EYEOEXLIMBOEEFHOMENGICK 5 & U, MEKEDW
§9{t, MEHOWEEBOFEZDNT VS, L UVEBECTRAEESZHEL WV EH
LT3,

MCPCA 1B\ Tix, @ENTHBOERBALNS. ERL VIEBOREBSEA
bh%bs, DBN Ok 5 z#fifBOBMERIZA 5 iz (photo F, H). % —IRDRIC
R BMBOBRAERN/ERSA 5N 5 (photo G). FIFEEE, B OEFICIIZL D
FIRFERE, FIBEN S T3 0883460 %. MCPCA OiEMENIG
COWTOHEIRIZ EA LW, T DIERKIED Ed 5 2 - 4 DEO phenoxy RIEEH| &
OELESEET S D EEALLNS. 2.4 DItV T 8b o TH L ABMIRITIZL Y -
bh, BEBRMICY > TR LTINS, ERE TR RERORE, MlE, REOD
HE, WIS OMEY, proliferation, EEARSE, INERECESHEHERE, £k
SO, BFREBELLNS 10). .

PCP 2B\ TIRERBIER L A bN/nds, WEHMEOZSIE A EL LK.
5% 5 SBIELL T 3D b L. NIP, Prometryne 12354~ CidABE TIXH 5
WIRBERBRIAED LN -T2, UL, atrazine it oW TCId&EERE » Vicia faba
OEFIBIT O VWT|RE SN TE Y (74, iz, atrazine OFPEHNDOER, & 1T chloro-
plast ~DEET OV TiE T TIC BESLNTH DY (3, 21), Prometryne, NIP Lo
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TUNRERBRBHE £15% H15

12K REXOA XEAOHE (BIEX)

mEAE | %R | gRomEn | meoks | AFEOR | peay | oz
PCP W | o # o + -9
MCPCA | 4 30°50%|,y _p #0] B |4 BBCRE] Ko 4 EX
D BHE e guTns| EE RES%
FET XD e
Promet |—~4 —~:l:%§§l‘%‘5z: —-~j:§i'?°}75 L+ BTN -~ - 9
EE%E  EAME
DBN WOME | REETE | W W W EEE W EEAE
ERE|  BEE
NIP . I I ?
—_~ —_~ —(~+ —~ —_~ — 4
CNP e
HE— MEAEE i
+ HEUEHIHEXTEDOHE
+ V/4 9 ”
.H_ 7 FF] 7

” /7

4 A
ERALBECOWTER IR,

FH, M EREOEBICONTIZ S b ICRE T 2 B8 H 5.

UEDA 2 DIRITHT 2B iET 5L, £12KDTEL TH 5.

4. {ERANOBEICKZEEHMY

BRicD~Tz o & {1963 D M ERIC 3 T, Prometryne MUIER I 380 T A7
BROBEVPERLMEINIZLVNEESTEL, s2E0RERIC L 2 ERRAGEE
LU TH % & Prometryne DEEEIIFEREBRHICHEE LT W 5 NTZGD. -
T, BRICE > TIERIMBEAL, BE2HET 3 LB TRERI2ER S
BB —2DKRE B L 25, ¢ CICHEREBERER], X PCP ofEB DR
ik 228 2 EERNICTEREA L UT—EOER 21T - 12.

1) REZEHEOLE

KB, HEREAIZEIBRICULD UILSHE]L HER 2BV EL, BERKEL LT
WI2ERRIEIHE A & L, 25~35°C (H [X), 20~30°C (M [X), 15~25°C (L X) % &
to. BUEERED 4 A DEFIZES 35cm, TL56.0, EH2~3, 2REBEL, 4 A~DE
WRMBEETHECHEE U2, EBRIZ1964FE 10 a4 + ro v TfiFsbhiz.

R, EOFEIZ Prometryne OBERICEWTHICELL, MEK2~3HEX
hiBf, ERNBELLALNS. H, [KEXLEEBEKL 231 ONERIZEL 85T
{%. zhicoT MCPCA OFRKX T, O >, ZEhokh, BIoRE &
Roh, BE L 3Z21% Prometryne it DWW TR EWEHEESI NS, ¢hbd 2HNITHNT

NIP, PCP, DBN oiEEIc & 2313475, &<k DBN TREEXOFE- T
AEAMNAEBNS, Thiic OEFN volatility » 8 { (35), [EEXOFHWELIN /3 H
{, ERBEVBL Ry LHEIN S, HERE, EBOHEDIZDDF — I3/
W(40) TH U285, BEZEME? LT —o0EHE UT, EEXONEMEXE (L)
T 5, REX, BREXONEUEXLE (F4 M, H, L9 %) OBOEE, #, BEX
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Table 13. Index of the variation of rice response to herbicides,
as influenced by temperatures (1964).

- Dosage Visible Plant Number of Total
Herbicide g/a symptom height stems plant Wt.

PCP-g 150 0 —-2.3 1.5 4.8

75 0 -2.0 —4.0 10.0

MCPCA-g 8 25 —7.8 23.6 —1.9

4 25 —2.1 2.9 26.6

NIP-g 30 0 —0.9 1.6 1.4

. 15 0 —2.6 -3.8 9.8

Prometryne-g 8 60 16. 2 47.1 43.9

4 45 22.8 42.6 58.0

DBN-g 10 —40 —16.5 —2.5 —40.6

5 0 —4.9 —25.8 —24.3

Notes: Index was obtained from follows:
(L-M/2)+(L—H) 1

Index = T X -5 X 100

L: 9 of untreated check at a low temp., 15~25°C
M: ” moderate., 20~30
H: ” high., 25~35

Negatives indicate superiority at higher temperatures.
Codes for visible symptom;

6: killed 2: slight

" 5: very severe 1: very slight
4: severe 0: harmless
3: moderate

TEADUT, RTERDTELTH 5.
wRRs =W 2+ LoD

XTXH)O(%)
BHEREZEI13EDCELTHY, WTFhOEEICL - T8 S5 »ic Prometryne OfE
BEL, BESHESALACERZULD LTS, 2T MCPCA Tdh 5. L, EH
ZEOIKEMCTEHRERICI 2EIR I BHUICEEREEL2 LD LT3 X5 iIc@bh
5.

EBH2, RICREEZEObezKHTIRENOEREICK 2E2BE UL, BEREH
XE 14, 15U LT 6K, EEIZ2BTOEL, RESREL UTIE 12 s YD 25
~32°C (H K), 20~26°C (M [X), 15~18°C (L X) %I 7z, RGO b = i38
2.17 cm, 3E$0.68 OFKEBEHROKITHY, 2REELL, NEZIBBHICELEEZEDZ
W DERRE LicE, BI0EE, EBEELEDOIDIEADEFEL TV I TRTDED
PG E LUILBEOERELE 14, I5RicLy LT

R, &fRics T, DBN OEEXZ2RWT, BRI EBRELRIZOWV. TOEDRE
1% Prometryne &b A5 <, 2T MCPCA Tab, PCP A Tidd 72 b DI
Bic X AEEhs 6N 5. chb 3EHFITH AT NIP, CNP 0EEZ#133 ¢ 2. DBN
TRBEBEXROIERSEAROEASA >N %. DBN BEX TRESTIR X HBEHBEL
STz, FREBEX T 20°CUTRTH Y, ERINE - 2izy, RERRBSEAOME
HeULHLizbDeELbh%. NIP ¢ CNP CREEFES CRAENEZRALN
s, Aoz hTid CNP OB ETREZBSRKEVEEBA LN 5.
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Fig. 14. Weeding activity of herbicides on barnyardgrass at three
different temperatures, indicated by remaining weight (1964)
Solid and broken lines indicate low and high doses, respectively.
Black and empty marks are the data evaluated for no-injurious grass
alone, triangular and cross marks are for all remaining grass.

% of untreat.

H M L H M L H M LHMULHMTLUHML
PCP NIP CNP Prometryne  MCPCA DBN

Fig. 15. Weeding activity of herbicides on banyardgrass at three different
temperatures, indicated by remaining number (1964). See Fig. 14.

UEor e LB USEOREAOIERINIERE, ¢KHERICL, THKRT
5. TOBREIREROEEICL > TR -TEY, 1 x~OEEIERICLY Prome-
tryne>MCPCA>PCP=NIP=DBN OJ[E, t =~DE )it Prometryne>MCPCA>
PCP>CNP>NIP>DBN OJEIZBIE s h 5. KEBEKATRBREFOBEZLEIC W\WT
1% Prometryne »SKEWC & (2), BREFRICOVWTIE 18.5~28°C O Cl3iRE=E
PN Z £ (38), NIP, CNP REEIC X 2EEHB T 20T & I7) EOME D 5 25,
Z DABZETEIRR], T IOEVESRBIC W TORERIDEREIC X 3 ERNOEEH I oW Tk
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Dish OMESH LN S (9, 13,23,25,31,33,40,64). b DBREFIOIERNOEE
2 & 5258, CURRIER and DYBING (II) 23DRTWNB T &L, WL Sh0ER, B
HABEZEZ LN, ThHGBREHOBEICL > TEL-TVE DEELLNS.

2) 1 2OEFLHER, HTHMORE

BERGOEE), &1 2BEEZROKED 30°C L LoBEIcEs itk -T, B
B, & iz Prometyrne OERIZEAL, 4 3 ~OEEZERHPET AT b 12, K
BEOKENIBRENCHTREE OKR) 32HTAC L THY, ¢ TRIBERKEE#
TERE L 200 TEL, HEDI BWITNDOBELHDBENK SV 2ER L.

KB 1, #EEMSRIE20~26° ORET T, HMTHPEEL £y b CLic—EROEEK
i AN iRk - THELUTERUL. BER T 35~39°C (H), 29~31°C
M), 20~25°C (L) &L, % &8y MT 3.8~4 6L 1 7% HHE UiE S5 » Bis
UT, SERDBEEIC/S 7210 BEIREE L. 2 NE, RN, HEIB 6L
viz.

R EHOEKETA

&, BERTOICHBERIC o DCI;.I\; e CN; NH;I
Prometryne, MCPCA, DBN, 6 .
DCBN CiZAEEMEIS A5 1 5i5 \/ \ o N\
%05, IR X A58, BiE ala
KBWTEIRIC X 3 3E KR _
X\WE 3Nniz Prometryne, 33
MCPCA ¢ iz &< &bh 22@
0. B USEERICE D ER g 1f .
BRES S EE S AL @ L2
5. UL, RAEITENT :6: 7 :Z MCPCA  Prometryne PCP Check
bXOBEANBLLNZOTHE £ | F e 15 5 100
BR/LEDTRIS VT H 5 z 6] = ‘\/ \
5. 5 CN\

EHicH T, MCPCA N /
TIZWS DDA 2 U als
LTW3h, ZOMOX T ol
QLT & RREICEIRIC X b 3
OB E L LTV 5. fE m ’W H—H
- T, BHARBEHHICET 5 0 »

HML HML HML HML

Temperature condition

HTFEHERIC L 5 4 20
HNRISOBEIX & 5 h s

A Fig. 16. Influence of underground temperatures
’ ' on rice with herbicide application by
KBRZ, sHIKHEH L roots.

WTHOEE & OaEieE H: 35-39°C, M: 29-31°C, L: 20-25°C, Air

B BiiiE 0T, 2 hEs MT temperature: 20-26°C
2 L. AR
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2~3L, 29~32cm 4 X EBHEL, KR4 b oo T3IETY, HTFHEREIXZOD
FEOXLKEKCIBBHXE 2R T, Tbb, RBREEITRICULD LIz 6 KT
b3 2RE.

R, BEMRICE ST, b, HTNOREOHRELRELTAL L, BRI SHIE
it D IMNE Prometiryne 35 3 Z L <, -\ <¢PCP, MCPCA <& b, CNP Tlz4<
HHNIZV. I LICHTHOADREDOHER, B EHERICO>ONWTAS L, BERKOD
THERX & b $ ERAERIZOPRE V. o THTIPEE b 4 2+ ~OREFIOVER D
RICBEHET A &b b, ULh UBIELTASE, Thi) b LESEOZED G
hksneEZEiohs.

100

PCP 100g /a Prometryne 5 Check

/
N

S —0»n o—° .
0 e ———a \ 4’/. o——0 — © ©

CNP 21 MCPCA 7.5 HH MM L L
HW aw LW

Dead leaf %

50 :
Shoot Root
\ H-H 35 35°C
H-W 35 24
o2 oo Ll > e M-M 30 30
Shoot temp. H H M M LL HH MM L L M-W 30 22
Root temp. H W MW L W H W AW LW L-L 20 20
Temperature condition L-w 20 21

Fig. 17. Influence of shoot and root temperatures on rice seedlings
root-applied with herbicides.

Black and empty are the data measured on the 5th and 7th day
after the beginning of application, respectively.

ULbd 2 %Eib 5, Prometryne OIREZEBIEIZHTHOBEDOEICE S Xb §, H
EHOKEDEICE S $ DI HREVEHEESINS.

3) Prometryne MR & ZEE{ER

HEEFREAIDH Tk Prometryne OEEEEMELST RSV &b T, K,
s-triazine REREIFIHSFEVERICE S ¢ mass flow 12 k - THEMENIIBNIh S &
(20, 59) I3 ¥ TSN TE Y, Prometryne OEEKIGHH LEOBERMEICELSS
N5EOBPRENEHEIND LS, TOEESERBEERELEL, BHERHEEL, O
WTIRERIOWIUCEERT 2 L EL LN S, - T, Prometryne i & % 3% & i
VEF & DBRICOWTD 2, 3 DEER (TS - 17,

EE1, =fA75=xaic 1ppm Prometryne I % 120cc Ah, &EiE 33~35°C, H
7 23~29°C, (KR 15~24°C, FxffMEEX &FEAICE - T EREE 2K UK
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A+0.5B
AFBrC W0
A: Complete dead
B: Pubscence
C: Non-injury
- 1-5: Leaf order

RDL=

Fig. 18. A method for quantitative estimation of
the rate of dead leaf (RDL) in rice
seedlings.

ERHIARBICE - THEIT, L7522 2L PO 4 2 RFELT, WEELDK
B, BIOLBDEMNE EI8RicUD LRItk 3) »HELIL.

IR 2 HE OEHEREEXOGHEEX X b $ 5 »icdizwn. 1z, Prometryne
MK ENEX & ) BEFDR T 5. %4, 8,14 HHOEMK  KER DT
DAL PICEL, ZTOEORBRBREROTHEN. UL, SLICEE»EBTSEX
DERFWPELTLES. Tabb, EREEDEIC L Y EEIERABRELZY, 25 L EN
~OD Prometryne QRN EE S, HEEBBELBEDON S D EEZ LN % (19 KSR).

EE 2, Hill RGHEZEMICE triazine R, RERDOREFNIIEYADIEEER 240
#H3 % (65,66,78), iz 1% SMITH and BUSHHOLTZ i atrazine icD\WCkE, &5 %
2 UOEEIERBSNEHZ L h TEULETTAC L 20RTWVWA. #5T, BREFHT
WEREBFREIERIEES D, EFORIUIEL, $L25d5, TDT LB - THIT
HHPIEIT A THA O CEDPHESIND. T OEPERINCHEDLD % 12DICEER 1T
VAR o

EE 1 LR HET 31°C, 23°C, 14°C FTD4 A HOEMEDOE LA % L5520 K
DTELTHAH. £E 1g Yh 0EHETEE, H, EKEX L 3 2HEHE TCOETH X
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Dead leaf
100
14th day
50
0
8 th day
50
I3
]
2
T 0
a
o[ ] No-treat
.H Treate 4 th day
50
w 0__:l_.=- r—-.
3 3 ; Transpiration
N
~
82
[=3
=
| '
S i
) P e 29

Mois:turg' Low  High Low;r' High Low High

Temperature  Hjgh 4 Medium Low

Fig. 19. Influence of atmospheric moistures and
temperatures on leaf death and transpi-
ratian of rice seedlings.

Dates are from the starting of prometryne
treatment.

bW TEUL, MERTOME 2 TEX D o HET 5 & &, BREXKIZEZDETEIXE L.
UTeds o0, SHBEXEETA T 8 AR 2Ems A o0 5. COT &b b BEX TR
e &) B OEXIRRINT 505, &5 HRERICIIIER-N O 12 DIGE - TEHH I s h,
BB FRR &N 3. ZhicH U TERBRR TRELS BN UDDT 3, UTths - THRERRINE
T, triazine REFIOWIUIBETKRE N (69) tns#@EddrIne s, BTULS
BERXBZVWERELLONLV. HiIF, WHEELER and HAMILTON (77) »3 atrazine
OEEDT LN 3 L TORNBIREROTPEREIN IZVENIHEREZHLUTED, L
LOERPENIZE5DTH 5.

By 2R & BN s S TN & OB RIE, B EENECIRORIN % -2 0
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61

54-to ® High temp., 31°C
- *.“ O Medium , 23
o \ *x Low , 14
Bl
-~
0
&
w31 .
N i
&0

21 3/——-_;\

100 T t 7 . T -
x H

—> Rate of dead leaf, 50%

. = 4 > 80%

\\/\,
‘\/\,

1 2 3 4 5 6 71 3

Days of Prometryne treatment

% of untreat
(61}
O

Fig. 20. Changes in transpiration of rice seedlings
root-applied in prometryne solution medi-
um.

EEHEUTEINE DEEZELLNS.

4) Prometryne D{ERBEL EE

Prometryne |2 & 2 #EE3EEIC X - TOMBEEOEHAR OIS % — v OEMBEEZRT
BEELONIZY, TORMEZS LICHEICT 3 T2DICRD 2, 3 DEFERTIZ - 1.
EER1, AL Hlo4 3fe s a8y MCBERL, BB 25~35°C, {KiR 15~25°C Fic
2 AR U TER2REREL, B84 2%d THUE, ERCBENWTEEDORE2E
BUTz. BEEBE 0.65ppm iToNTh B e, EAR DT ELTHY, EROHLER.
BT 11 BHOABFTEOWVWTNILHBWT 3 % 2 AN ORE, EREXHEOZEDHS,
ZOBOBEEICL A L0 RV, CHINHEERDOEERET X ATINBDED, HE
OFEBICASLEALZEZD EEZALbN S, UL, EFBRERDREICLAEIALLN
22 e06, MNSHEEENFARUTE, ZOHROEELMCE - TEEDHKRNE
RHTEREBEALLNG.
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6 Dead leaf
w .| & ___—H-h
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Temperature- condition

Fig. 21. Influence of temperatures during and
after prometryne treatment on rice
seedlings.

"(H, h: 35-25°C, L, 1:25-15°C. Capital and
small letters are “During”-and “After”-
treatment, respectively)

F value for Rice Growing

shoot p. Root p.
H-L 34. 66%* 5.36
h-1 3.28 3.84

%Ek2, Prometryne iC & 3 FEIMBEBIABIE OSEMSE LR T 2 ¢ & »
5, MEAFICOWTO»L5HETO6R2HIT T, EESKEEICZABRAFLBICON
TOEERTR 7z, EEBZAHE, 1752a%i20 0.12mg, LBEH, 15 74720
0.30 mg 1T DNTIT/8W, 4 38 3~5L Mo 3 02 MHH L, BEKX & (EREX OERNEK
OEAb R Uz, SRE, FREIE2RICUD UIzT e Th s, KIHHEDIEH T
HERX T2 H, KEX T3 AROME TREOREEICZ > T 5, BilkE iz
OHBEIZ S HIEL, 1~2HTH%. %56 { WHEEZORINEDEICINAT, BEIC
L 23EHNZ D s ODIEAT, 41 *HEHROEBRREDEL EITL - T, EERBEDIZHD
BEIC K 2 NHERAABOESECIZ D EEZ LN S.



BPH 130> 1 KRR E R RS A o7

100] WATER CULTURE 9th day
0/0
significant - o \\02
123 - / —8——
. N /‘/ 7 th day
50 » \/:’ ' L Xemmmms Xem e x 3
/ ;('//' 14 th day
S \//,
P
.
/X
® g
. S 0 - N
3
<1901 SAND CULTURE 8th day
7
(=)

significant 0\\\0 2
1293 /\
6 th day
—

1
50 {

X
15th day

% 0 1 2 3 4 5
Days  of treatment

Fig. 22. Relationship between treatment days and
dead leaf in rice seedlings root-applied in
prometryne solution medium, as associated
with temperatures.

Solid and broken are at high and low tem-
peratures, respectively. Dates are from starting
of treatment.

EES, OXICMEROGFHEZRAULL, EHAREZOBEGEZEDORBCLED LD
BB B 2B L., T/2bb, Prometryne 1ppm ¥ic 4 2% 25°C FT 24
hrs WE L, EEROIERZ2TEICHRELTKSE U, 31°C, 25°C, 18°C DEESLHTIC
BOTERNROBNZER U SRE, BRIBWBROC L TH 5. ENHEROLE
N OHETIZ, ETFBERBEND, BEICL 3 Z20EB /D TH0. Chitxy LT,
Prometryne JUE®DIE HWVICIKIBESRHIC L > TEMNOETIZEL bIKEZ - TH Y,
seefiibiz TR 5 HE, 25°C TIR8~9HE, 1I8°CTI2HEBEUBTH-12. TDC
&h 5, Prometryne OEIEMIGHIZMEEEORIN 2 — D=L, TR S h iz
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Fig. 23. Variation in the occurence of dead leaf
of rice seedlings root-applied in prome-
tryne solution medium, as in fluenced by
temperatures.

Prometryne OYEMY), F1RIEHI NS A4 FROEERIREOERE 3BT TH S
5T ENBEUIERINS.

5) Prometryne OERRISEDHEIE

Prometryne @4 #ic33 5 3E s, HiRick - TREES W3 EEIconT, lEo~
NREERZPERE UV TEBRTZLE2URDCELL Th . T5bb, TTBEKMEIZA
O EI LTI E OBRICAT b 3. EEOHEBICIZWL TIZ#H EHOERS L b
RV, §2bb, ThXERICE )V ERBESETL, REIEAOERLTh &L
bhb. COBE, ZEHEKDRINE X DD THEN T 325, HEIRICH L Tk
FTUBELETHNTH 2 LIEBALNI (89,68) &5 RIRS H2H, T LD
s-triazine REFNTONWTIE, Z DRLINHTEEIRICE - T EEKMITT bR s 10) T &
BHENTEY, ZEEIEAOHEARL Prometryne ORI Z{EHEL, HEDOHKERPET

ZEIBEOET
HEBUER D RN -
THERILO R , fempmonk
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%. U»U, Prometryne 34 X {kich 2BE L h 2 gh s &, BCHEHIEHOREZM
Hrswse b, BNETT 5. BT 3ic# EFOZFRIC L b Prometryoe ORI & — >
DEEOFAEUZNVRE, Tabb, MEERICAHIC A FAICH LT toxic K@ & 5
WRIRS N3 EBALBN S, § 615, HTHOER b BB U TRER @
QT EWBIOHE (27), 56 PIKAEED»L bHEEIN 3.

IR & N 2 EEHI DRI B 1 5 BEIEEFRIC DWW T, Prometryne 12 oW T D EBNE
ERT — 2137208, X7 32 = (33), 24D L ¢ Benzoic acid (56) TiiEE
I X D ERRASHEINT 5 LM U6 T, h, Prometryne OENBENC OWT § BiRSEHE
THEEBLTINAS.

X blc, BESZESTINS Tz Prometryne OENCOER O KICESET 3 &,
FRERTIE A A ORBEE NEHALEE S & LU (40,77), 4 2 DEFID BRI D& »
51 BVIREBIC /S 3 ¢ ED3HESE X 5. CURRIER and DYBING (11) % folier penetration
TS BE DB OWTHEAEI D physicochemical process, fE#{kd physiological
factors, 12537 Tl H LA DN 3.

5, LHBERCOWTIETR (46) 756 NCREET 5 T & L BIRIC & » TREIEAR
T3C L1dEZ b0z, UBCHURCH (70) $ Manuron 0 -7 T O F 5B ENIBICIE
BTOHBRENERZERNICLD LT 3.

LLED & 5 iz Prometryne OFEIRIC L 2 EAIDERIZ &b THETH Y, TEE
D T2DIIERINE DB, 4 *EDOEE, AENEILOBHZ2RE - THRT 530
TdsH5. %1z, Prometryne DN HEMBEEEHOK I WBIREOEHA], MCPCA,
PCP 72 Zie DWW T FIOFAEH 5 BE LU TO»RIEE 5 2.

IV £ & 4 0175

1. THBEIM

REAIDTERIC KT 52 THREME, REAIOEREN, &QKtBREDEHNIC
Z DFEAE 2T A o OEELEEE 5 5 T B (31,43). IR MAE T OBEMIC>
WTIRBROEE2FIAT 5515 (42), Fiz BBREN /SR X - T $ B Z DR
s EOLEIIARZ TH 5, U UKETOEAREEICE T 32 TEBROBEIMDEERII,
KEBNET 3 12DICBINC BEROIEA 2 AT 5 C LIZETHREEZ & b2, F®
MThHs. TTIFESES () BHESHE2 T 2T X b (EEEBRER], 7550 PCP o
BB 2 U zhs, EE S REEN TR 505, IVEFELEE L T—ELBlck s
HENOLERBEEZMY, REAIOLERICKT 2 BETEE O HE % 1962 5> 5 1966 i
P T - 12, ¥ 12— Prometryne OIEEESMICEEE U 1B 8tk D Holt 2 fithi = 5
LRI X - TS » 12HEER (45) 3 hbEHET 3.

EEGE BHRCUD U3 BH IRV Y v —EEBR2FAL, LEO—FE (A
WE25g 2L 30g BERTIIE—8B) 2FEL, —EREK (Bioassay Itkid 5
FREIMEIRK 80 %) % 20cc, L 30¢cc AL, WERZLITT S0 12 hrs P
FHBB CUFay0RMHCLVBECRACETIN . BRI B2
KRFs Nz s O, LEBCYENCRBINIZ S OLNOERESE TN TN D EEL
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Table 14. Index for downward movement of
1962 1863
Herbicides L A\ T1. L |T2. L| T3. L \'

W R W R W D w w R w R
PCP 0.84 0.98| 0> 0.04 | 0.59 — * * * 0.10 0.08
MCPCA 0.95 0.96|0.25 0> [0.93 0.97| 0.71 | 0.75. 0.93 | 0.80 1.00

NIP 0.68 0.38 | — — 1 0.16 0> 0.38 * * * *

CNP — — — — [0.18 0.39| 0.34 * * * *

Prometryne 0.68 0.7110.05 0.23|0.21 0.31| 0> 0.74 0.47 { 0> 0>
DBN 0.98 0.9410.33 0.310.92 0.16 | 0> 0> 0.11 0> 0.03
DCBN 1.00 0.91]0.97 0.89 * 0.91 | 1.00 | 1.00 0.96|1.00 0.96
ten bha. FIK, BTHROERIESR > # %,

Fig, 25.

B RIE T OHDBR S VEABA LS.
A& 3 BEREOHHEIC 8T #5NM5LT5THY (46) (B2 KB,

Percolate

M
|

--- Soil used

----------- Rubber tube

.- --------- Stopper

- Chemical in water

A glass cylinder equigment for
determining the ads orptive-
retention activity of herbicide
in the soil.

IAFEFRANTEYREL, 2OR
BiiflE2 A,B £ U, 58 B/A E»#%
BfEEE Uiz, COBEOHFIX0, /i
UlTab, 00BEREBENSDDT
Disnc B UnT. BEIEH B/A E%
—FELTULDTLEUEDTLLTH 5.

fEoR. 1962, 63 i I3 EIEE L, B
BEAUKELZ BV, 6FIEOLE
137 - Tz, —RICBREFI OB E), FEhs 158
ERUESEBICEMINB T PRIV L
BAIBDNTHY (35,43,61,71,72,), &K=
RTLERMEZ L EARERALKE X
h SIEBET TOBEFESIRE . &I
HFEHIo 5 b Tk, DBN, MCPCA, PCP,
Prometryne 123517 3 HHEEOEMEZ T
H5b.

1965 Fi kRS A 35°C, 25°C 0 2 [
TOE UTER U, REFIOB SR
BT & O IBIRE (43), LEIE 62) xE
DBELLT, SRICIIBELLT /2
TEBERINTNED, KEBR T3,
trU5% PCP, NIP, Prometryne ODFE)

T DT &k Prometryne i 2WTOHET 5 A

7z

UPCHURCH (70) i¥Monuron 0+ TOTHBE b IERTOHBKSVEREL LD L
T3, BZ b A REFIOBEMEIIERZINME & 8 MEBENICERT 3, $/4bbHEROES
PRIBICE VR B 127c), BEEIZS B 12bDEEALN .
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herbicide by means of “Percolation Method”.
1965 1966
T4. L v T1. L T2. L L
w H w R

W R|W R 1 n 1 n 1 h 1 h W R
0.20 0.63 | 0.01 0> 0.27 — 0.83 0.40 1.00 0.86 0.45 0.14 0.33 0.42
0.52 0.96 | — — — — — — — — — — 0.92 1.00
0.66 0> | 0> 0> 0.43 0.29 0.57 0.19 0.13 0.26 0.29 0.21 0.36 0.30

* * * * — — — — — — — — 0.39 0.35
0> 0> |0.23 0.18 — — — — — — — — — —
0> 0> — — 0.99 0.97 0.99 0.98 0.20 0.14 0.16 0.19 — —
0.9 093] — — — —- = = - - - = - -

Notes: # impossible to measure, —no test. “L” and “V” are clay loam and volcanic

ash soils, respectively. “W”“R”and “D” are test plants, wheat, rape, and
daikon respectively. “1” and “h” are low and high temperatures, respectively.
All experiments were conducted during summer seasons.

Table 15. Summarized comparison on the downwards movement
of herbicides in the clay loam soil.
Herbicide Mean, B/A value Degree of movement

PCP 0.58 Med. ~Small
MCPCAP 0. 86 Large~Med.
rometryne 0.35 Small

NIP 0.33 Small

CNP 0.33 Small

DBN 0. 46 Large, or Small
DCBN 0.94 Large

Notes: This result was obtained from 1962~'66 experiments.

4 »EOEBR% -5 UT, HAIMOHENNLBEED K 2EELICOWTA S L5515
HDOrE{Ths. PCP OBEMIE [H~/] Ths. PCP ir-BcWEINEL, B
BcES CEERD N E STV 593, ERENICHIE S h 2 BEEIST LN
. EEOBIODISNT i, BHMEL, HESBENEWS T E ABERLTWAS.
MCPCA 0#FMIHLENAS L, ChsEREREOHIBER - T 5. NIP,
CNP 213 & A EZ S BB [/ 2HMfsh 5. NIP 3HBRESKT, BEHD
TN ERFEHWD, BFEE3), HHE)ILE T D51 T 5. Prometryne 0%
B [/M] ThHrTLidiHA D) zoMS2) oHic s Ao b EThHY, TEREI
flid s-triazine RICHRTHEIREVEIA TN S,

DBN i oW TREEHOZ N HETOBEB DN L1, Th~DEE » K & »
(35,37) C LD LR IND DS, HHEBLDAHDEBICONTAT $ BEREMIC X 258
REWV. BZ 5L COEHD volatility E VT &b 5, BAHE, BHEE, 2503
THBRDOEMIC & > TEAIDTEHEIUE L, - TBEEIZFH LIV DO TSN D &
Eribihs. DCBN OBEMIIMEERIF S - & E K5V, U EONTRERE 2N
— 2 & UREAIOBE OB RIKIE(L Y = - v a 5 A ETITR - 1254 () 5 Ok
REABMTE SO TLTH 3.
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Fig. 26. Downwards movement of Prometryne
as related with temperatures and land
conditions.

Wheat seeds were used as a test plant of
bioassay.

2. R

REFRIOLERICE T 2B NENHOBEE, EU~OHEOEEICERL, i
Mg LR OBE & § BEET A REHORE L UTEES—HETH 5. OB
iz UL, BEE L ERICE S OBEZRBBERL D), FHCL->TEEHTHEDT
b HH, T CTREE 7 EFOMBEEE T IcE T 2B OHENNBEREALA E LT2,
3DEERRITIE 1z,
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EE 1, 19634, 10ecmZEvvL—%»
DBN-10 84 R, BREREHKEEE LT, THe &
ey » L—-HNOERERZ, WEEYE LT
1%, £4 aVETF2RAV, BRES BE®
BEHEIC L - THE L. PCP, DBN,
DCBN 22\ TOREBIRE2TKD T &
TdH 5. PCP izt~ TDBN, DCBN ¢ 3
BRI 2 hs <, 25HAR PCP < 25
100 182~ o DCBN-10 % H&3 % &, DBN, DCBN ©ixl.4, 7Zsi»
N ULSfETH%. UL, FEXTHBLE,
DCBN »EFEWEASA 51 %. DBN
& LR BEEO BE L Ak, +Bick
5 RE, NEHRILOEES AKEL, i
volatility 23E T &1x RSN &L
G EDBHEI NS,

EE; 2, Prometryne, NIP, CNP i
T TIRODNTZL S ITREA~DIERMSE L,
BEF2 5 DREWHIFRIC X - TEHAB 2%
HTsc e 3RETHY, Tz 8 KRE
V. 1966 FEicid 4 2REEBE L, 20
EEIMEERC L > TES2HE L. T/
bbb, 0em FEx o€y MHEEEL %

: FHEUTHIKL, FEHHHARETENCE

10 20 30 40 50 60 70 W, BT L e A 2 2 HBE LT, 151

Days after application BOEERZHELT, SINEXHR

Fig. 27. Residual activity of three BHU. HREIEBHOCEL THAS.
herbicides, measured by the B4 FID 5 5 Tiz PCP 35 b 4G,

E‘;?ﬁoielﬁggg)_(’f rice and ki x5 SAIDERE I PCP 1k

~ T Prometryne 258 % 72254, M2
T&ds. NIP, CNP iz L.3fEThbh, ¢

1004

50 1

%

50

Residue

100

50 1

Black: rice, empty: daikon

OMER DT EA L AL N,

Prometryne OEHBENC 13T TIRHE LN TV A (D). Bz 8RS, Mk
YIDIEPSEERT 5, UL, X9 E vapor itk 2MEDEHRIMSLHTRVESAH,
s-triazine Fa® methoxy, ClRICHA~N% LBIIE N E 3N T3 (82). NIP It onT
1355 513 Prometryne &3 E AR UESZ LD LTEY, ARBREREE Bz Twn
%%, ZDREREICOWTIZB 5H T/, %1z, NIP & CNP o Hific onWTix, 650
f#1x CNP>NIP, /KripisH#E X NIP>CNP, Th 5 &0 3 &N H 5 (73) %8, TED
B BIZ SR OMETH 5 5.
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Fig. 28. Residual activity of several herbicides in the soil, measured
by the weight of rice seedlings as a test plant (1966).

KER3, BREAOEDECERT IREERE UTRITEESD T o5, BER
TEBBOEADOWEYDE, (LHOSE, TEE, ofzXRL, LEhOEDMcl
BrBIIZTHIDTHH. Tk PCP, Prometryne, MCPCA ic2o\T 20°C, 35°
C T rBMELZ LY, F74%, F2v ) 2REEHELT, BREUHEDE
HEIC I IHIELHEUT, ¥ CHET 3 LEI6ERDTLL TH 5.

WThOERITEEE 35°C Foa»s, 20°C kb 3R EERSEAS LTS, 3KIM
DH#EE T PCP 53 10~20 H TH: &<, W T MCPCA, Prometryne ®IETH b,
#%x 18 L5fETHA. 7Hs (1) /K TFDO MCPCA 0%s#id PCP t KELNWEL
T3, AEETIE PCP L §dzh B,

Table 16. Number of days required to 50% reduction of rice
seedling weight (1967). '

o Dosage Temp., 20°C Temp., 35°C
Herbicide /
g/a Wheat Rape Cucumber Wheat Rape Cucumber
PCP-g 75 — 17 13 — 10 13
225 22 22 23 20 16 21
Prometryne-g 4.5 34 29 26 21 19 20
13.5 40< 40< 40< 38 27 30
MCPCA-g 7.5 25 27 16 19 17 17
22.5 35 40< 40< 27 35 30

Notes: Test plant weights were measured the 14th day after seeding.
Values indicate the relative persistence of herbicides in the soil.
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UbD3ERick by, PCPitHd 5 KEAOENEORED 5, HEAMHER © Higk
%%% % &, Prometryne>MCPCA>DCBN=DBN>CNP=NIP>PCP DIETH 5.
PCP % 20 HEMOBES &£ 2 % &, Prometryne 40 H, LIF35H, 30 H, 25 B & Z4
TE»55. PLiZERESERER, & X 8 PCP OB VW TO—EEBHITH
h, BHHEIZVEVEORMICL s TEEH T30 ThH Y, BEH2E A 2 ZIEAOES
PEIC DWW T OHMIZ, S5 OERZPERRITNIELS B,

vV B & % =B

YULBE D KHEATEIEICBS N TRBESME L /2 - 72 PCP 1cE 5~ X [KFEMERERID
HEERER, 55 iCEREOEBNERE 25 2. 3 OIEARKME, ZDMORBER2D
NT&z. Thb ORMBIESHWTRERE UTORE2Z—ELTRT L B 1TE0T L
{Th 5. PCP RWAIL B U /shs b ZEFOERY, SBOMES, ZhbOEENH
REUTOER, REBIFICOWTRIENCEELTAL ).

FFHERIE UTO PCP TH A3, TTRELHLNTNA T EL, BORETFH,
RFEB T~ OEME, FRRNOEREIC X > TBEERO BN E UTOE
BEbDTEL, BN EIRICRET L 8D 50, FE»LORENEL, &
BRCERTH S VWS & dinb-> TERVEA#EZ L - T3, UL, BnfadEt
DIAMTIRERIE UL TDWL DDDKRES & - TV, $abb, BEMNENC &I
HBBTUIEBI LV EE2RLTED, MATEBEIINDIW DI BE~DOEIHN
BAMZEL, EEOTTARKEE, L4 CnIQEEIRENLS. T, FRE
SEEMRECI BUIEERALLVRY, SRsSEEsh 3. PCP OME, Fitid
A4 2T AEREMY, O BRI EARI D ¢ EnTEHIC toxic 1T <

BITR REALUICOFEBER

wmamn £ ¥[E F|oamansrc s TP | gy
BREH | E e DYER P DILREM| B EFI DEWR bt
feRD | 1R (GERD|BE | 0ZH g | (i)
T
PCP %E%%:m%>7VN4 x * K ohEzE| s | N owm | @ 208
B F & . . HEX
McpcA| - | | B Fsex [TEBD o | m xBE O m |k kx| B 3
s Y70 R BE
FFET <IN
NIP | [REE>a % X N AN A~ | NN E~H25
FLER ez
FEET <IN 4
CNP i [RE>aFF N N L~ | A~ N N N E~H25
AR Lz
B F “ N
P t- s P
r;g;ﬂe %EEI‘E% [REE>E I->: j 28] =] A~IN | A~ j("f{c\% N q{l B 40
= I A .
DBN | NI oEES e h~n | ki |k kBB A~a | b K | 30
FrE TG
DCBN El? RISEES x| ha | K~ | k| R |4 x K | & 30
. I | Ih~ ~ I~ A
wms 1

E: LHREMOBRE CEBED dhBo—pF, () ke
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EEZEAoN BN, TOIEMAMIZ DNP, £ Offio substituted phenol iz X - T Bf5Es /3
IhTeh (8,10,34), HENTORERIC X > TOZ 3 V¥ —OREEE, §/45b b8k
Y EE{LEH=EA], uncoupler & UTYEHT %. C OYEMEIE phenol ZEHKID b CBHAL
B T di>para>meta>>ortho DIETH % (19). F 1z, SIMON (67) ix 2, 4-dinitro>mo-
nonitro>2, 4, 6-trinitro OIEIC/EATHET AT L2 DORTHH, WHED BRI Y »
#BiL»sBH % 54, ADP, Pi SN THEMML, WEROBEMNDH 5 L5, PCP ¢ DNP
DOERADEEL L5~ PCP OfEfE s DNP kh kS L %2DXTikh, uncoupler
EUTo PCP OfEAIZARE L, BAKTOKHRBRERE UTOE—FOERAIZC CIiTtd
5LEALLNS. UL, BREICS? CREHEZELACOEERIEE, -SH HER & L
T VI3 EBZ A HIh TV 5.

MCPCA RAlBEFEEL L, BMOERRKIZ LA LRVDOTHE, SO UHEEL
TN DIEFIZE UL K. Uichi- THER T — DT A MAMIZE U B,
UL, PCP D v N4 ~ADRERF-THYH, HEERORPHACOMEAEE D
HTEWV. ZOMOBES S LTI, A% phenoxy RiCiAi T Amide f9E 3 b
BT W5 EHEIN B, phenoxy BB D IzHice ziexd LTIk PCP kb 34
> TW5a. iz, 20°C LIFDERE, 30°C DIEOBRICBOTIZA 2D 2 3FE L
24, BEFHFCIZNT 2EARE NSV, TBEROBEHSLRPRENT 25, FAKD
ERXRBWVHIE TOHERIZCRHIR SN 5. BE, EEEZHLE UizdbM DRk
O FHEMKEIC BV TEE S hTn 5. RE~DIERLIX MCPCA & LTOWRIZIE
EALETRNDTARIETH %43, phenoxy EES 6 - Tk b, [REE &4 xF L OFEER
Rk, EO~OFER, o prolifelation WEFL Eh 5 HEFET 5 & &, phenoxy
REFOVERSGEESRE 2T 5 C LIXBE LA, phenoxy RO RIRHZEHIT
H%24D KDONVTREL OHEH D 5. BERIVSVERICERT 5 &5 & (10, 15),
U LZHRRDWTREBENSHE H 5 (80, 81, 41). FIRIER, O, WG T %
(26,41). BMEARBIER(30,58,76), T iz uncoupler HEENCONTOHES H b (16,
75), % 5< 2+4D OEKNTOEIENIEARZEMHTHY, W.S.A (82) ick3
[2 - ADIHEMHEOER, EARBEE, WREIEEEZ 72530, —RO/ERAIX
RITHESLLU TN LW _ETHSB5. Ud L, CRAFTS (10) i1 2 - 4D OEY~DIE
Ao HHLTWA., WL Dh D enzymatic system, I & 0 HIEEREHES
EUhss, Tryphtophan %>5 Protein, F1721& Indolepyruvic acid—IAA ~DZ(L
&, & %Wi& Nicotinic acid ~DOZE{LAICHWTIEAT %] &. phenoxy ARODIEZE & 4
8L TROLWTFELBTEEY L OBMORREICOWTIE, FEHORIN, B0z
(79), WIXDIEH(I8), BITDE (3,24) T X5 LWELN TV S5, MHBIICIZHER
BEOEUDBEROEEKEEZLLNS.

NIP ki, CNPRIZE URHEOERITH b, REE~DOIEH, BFZ D b ONOIERIREN
b, FEEED O FEBEBROMECK U THEA, —ETORIT I HES © HREMETIER
U, BHEAERIC L AREHE XD TEY. Lk L, EBRPOT§ARKE~DORES
BEBICETT %, T/8b5, Bilicdd 288Nz PCP &b v, F7, By
BYEREUTIZ 3+ FIKE b, v NI UTRRFEEDOHHID & Dicidd> /s h DEIR
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WBdHHH, FEEUIZEDICHU TIREIRLSS. 4 2NOEFELHBEB DY T

, BELCIZZEHIDENDTEHLDTEETH 505, BKOEEICIIZERLE S5 U
TORE, HHMNEENALNE. MEL S HEERO BRI UTo@EAk»S &b
»TEV
'NIP & CNP L DERICOWVWTIE, ZBhBh20HHO, 1 2 FHE [REANDERE
BEsETREs S &, BFH~OERIE CNP>NIP O TH 558, ZEADE/ME
VERE NIP OABKREWEASA O NS, Uitk > T HERIA~O®EHA T NIP>
CNP, & R iziERHEITH W T OEAIE LW (46).

NIP, CNP OERIEIC 2Tk, T OHIRIZ E b T L2 (82), NIP&JEA
{EEMCEELS N T, BEWEIC3 (73). HA(67)1ix NIP ORicxdd 5 iEos
EEIZED LNV, LDONTWEY, RECIEASOBRHIZSEBROMETDH 5.

Prometryne 13BRIND AT/, —HEEZBL T HAERNICE h T FhT, toxic iT
B CHE R FESEIC A 5 O X 45, R Z D b O~ ORI B S . —BRETHE (%
5 BREER) 5505, £ OXFEEUTHILMIET 5, Ulzdi- TEADORBTII R
EHHTH . REOHIAIX PCP X &icady, #HAMEILPREVWEEZLLNS.
ISR OFRERTR X OFREZO L BMERI  UTEASI NS, UL, COEADOREE
UVCRBEIC I AERNOEEH N EHLH TRENVT L THS. Litdh->T, BHAMND X
5 HABEBOKENEL LY BN ECATREASHIBINS. EREICHT 53 UDER
MDZEIZ NS, <Y NA T RO RERSHZ U T2, Prometryne 2 D DD
e, VEFKSIEIC OV T OE&IZ /DS, s-triazine RO—> DK & U T DRk
BNCIZBRIL 2 Tdh 5 5. s-triazine & L TCix Simazine, Atrazine £ oW T DR,
HEHEHNL L QWL 2 s T3 (10, 20,22,82).

EXTER (14) 1& s-triazine RIEEHID O, FAEMHIE»#5E L, Simazine LITD $ D5 9
EOMEIEID® 5 D% T, FEHlic Xk » TR - Twwb. MORELAND(39) 513 Simazine
@ Hill reaction OFH=, ASHTON % (5) % Simazine i& CO, EEMIMEIS AT L %
WLTwh, s-triazine ROVEBOEKIZFELIER, % @@ Hill reaction D#Hic &
BLEZLNS. COVERICSITULT, chloroplast O, WiEss Atrazine JiEics
WTHE SN TV 5 (2D).

U#> U, EXTER i Hill reaction O 1k & BB & 35T U 5 &ic—B LS00 &0,
Crafts(10) 3R Ty REMIMERAD A2 C &1k, MMOBREEALHZLDONTED,
¥ 7z citric acid, serine, aspirazine, sucrose /g &AL MORBEEDOIER b
HAT EMBRINTINAS(6,85). X 5ic Prometryne @iFH i icid Simazine & &g
T, ZEERALHY, CPEARIENCRBNO D ELLAUTHH0»E S LERED
HRTEAHETH 5.

DBN & <, I REYNCRIRRINAICE & UTERRMICETT LT toxic
VER% U . - CHENMEDEBTRBEOLIZAWVICIWTRERE 2 Uy U, HIiEE
OFETHD b AR T TOLBUER : UTOERESE . ULd L, TEOERIL
TRBEEPKEL, CRRBETRIATIRENZUDT VI NE, 1 F~DOEE
BOENSRERRYT. F1, HARALUEOME I L TIE, ZEERSITEA LN
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DI, BEBIBENBSETT2HA 4T 5. £, & volatility IRRESEDORE
EBEUDT IO THA. BEEICHULTIRY Y N1 ICH U TR R s B e i - T
(A

DBN DB EIc W TIE, BRI NIz b DIXETO 300 EHBITL, EEA
KEIEBUT, EEREZMEIL, HBOBRE, BEZHEILIATNS. HFELE
{EVER~O—RINFBIZ 72 & (35,82), FEVERICH U T § s L3R LA R WER D, 1
#ilL7zw. KOOPMAN (32) i3 anti-auxin (/%> TV 3 LU TV S, Fi2 5
PENNER and ASHTON(57) i3 FZED proteolytic activity OFE 2 H ik 2 EHH 5
TERDRTNA.

DCBN iz DBN [ U nitril REHITH h, BERHHBIEALELTH 5. BEk
» DBN DLl R&WEmDB S b, 18, FKEOFIESL B LW eHESh 3. FH—
ETOEAIIZLUS DBN X h R WEA S A6 h, FIFNICEBEGEREOHEG N ¢
EWEZLNBY, KAEMIE DBN c# U CTHBI NS,

VI ¥ =

DY T % KEBEKREEICK T 2 PCP OERL, %kid 1959 F 25 5 2538
T9H, Ozl PCP OFfikic & 2 HEANOWEPHBE L 5512, Ulthi-> T, K&
FEHEICUT, PCP &2 RN/ REF OIS RAICER s h, 25513 1962 ELE
[EHEREA OERE, BERR21T5 - TS, Thd DR P BIENICRET 5.

B = Al GR M@ S R

L av2zy— kM3 By, B & b gERl PCP, MCPCA, NIP, Pro-
metryne, CNP, DBN, DCBN DOFEM, 4 3 ~DHEIC O\ TDOE—RERE 21T
PAENS f

2. WRMEIKEFEEEME, x4z, —FEEIYVY (ZHFPYY, b
FYVA), FAVIY, TR, aFF, F¥F, 2OM, SEEODIYNL, BT H
-7z,

3. MR T HI &y WIEEARIC X ABREREIEE V. PCP, MCPCA, NIP, CNP 3
DOFEERT, D BVIREERD b D~DEERDT2h>{, Prometryne 13008 D MEREHAD
8O3 FRH D, & 51 DBN, DCBN I3 FERD 6 FERD § ONOIRHBR LN 5.

4. BEERIRNEIEOOROCEIBIEFEINS. PCPla =, = v 1t h, MCPCA
lFexizklied 5. NIP, CNP 3= v 4t h, shEHOTTAI I F XIS
%. Prometryne ik = /,N4ic4%. ULdL DBN, DCBN (it =icficE 558, <N
AT FIRBE .

5, 4 2~NOEEDE T LW olx, NIP, CNP, 2w\t PCP ©t&%bH, MCPCA
WEAERICET I, EESA >N 5. Prometryne RETHEBOSEBENZE L
{, DBN, DCBN & +#&Hic & h BEOEHSLOREWV. EHI i, ABLFEHD
BRI BI 54 A~DEER, EAlic > TR - ERE UTEDbR 3.
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1. BT EHIOEEERERZ, MEEHELTA X, x, a4F, $29Y, 72X
¥, Fa2ERHAY, (EAORHE, ERAOKR/N MUz, MCPCA 131 2Fte z D
L TREERIEROEBALNS. EROEBD T/H3 D1k DBN, DCBN Th 5. #
U CEEERANOZERZIENT 3 LIROWL TH 5.

PCP>NIP=CNP>Prometryne>>MCPCA>DBN =DCBN

2. REETNTZWUSK, WMEEYILE, 1%, F4%, KREAY, Yrr—
FAMCEOVET~OERAN%2, BEMEICL - THE L. Tabb, BEE—EEMEH
Hh#R & b Rlg, R (80 %, 50 %#MIHIEE) 2H U THEET % &, 41 *FETOHA,
PCP>CNP>Prom. >NIP>MCPCA, [LIEET D04, PCP>MCPCA>Prometryne
>NIP>CNP o & 5 icETEAIEBA LR 5.

3. IKHHEICHRESI 2 EE, TRAMRSE, BEL ) RN S h e EEb 4 2 EHOLE
MOBEMILICED LS 1CHEBT 3o 2BR L. RS hizEHIOREE, PCP vk
tE <, HoZE LW, Prometryne ZMIES i U7 HE A X b iEER I 0%/ ¢
BEMELTL 5. DBN, DCBN T 3 BVENSLTHILL, B THEPH
B L TL 5. MCPCA, NIP, CNP i X AEDQEILIZFAA £ A b s, PRI
e & 2 FHOE—~RORIGEEL BN 5.

4 4 AYEOFKIRT, BEEICEIEL CIFINICEET 2013 PCP, DBN <&
h, 2T MCPCA TH%. ULd»UMCPCA, 38%5  EBENS T /5% LHEEES
578U, EREANSBEOLHK2E L. Prometryne, NIP, CNP 3 &EEE I/ 5 &
LRWEIT 53, HENREAOZEIID .

5 A4 AR~DIEZRRH, BHHELEE Uz, DBN TREMRBORE, SliREE
DORBACEREE, WEDOFHEE, HEBANOHBEORBNEE (3% 5 {HIE) »adh
5. MCPCA TRIMBOME, SEREEDODTFE, —EMEOIELR, *RBEHDZEM
s Enabhns. PCP Ti3MBORBEIEIALNT, HEBMOBEIEL 20T LHEESH
%. Prometryne, NIP, CNP TIZiRERHESMIAA DREE I HBHI$ L 7.

6. THEMEUIZGEORBERID A Z~DHEEDEBEIC L AEE), T 2bbERICE
AIEDBE, 13 Prometryne>MCPCA>PCP>NIP=CNP>DBN OJETd» 3. R
JIDZEENT DNV T § RIKABESBEMS S pdsbhn 3.

7. Prometryne DOIEEMRE R LT B I2DIC—BEDRE%1T/5 - 72. 1) Prometryne
VERIIOEENIH TR L Y B BB ELESNECENKRTHS. 2) A—KBETTIX
ERBEDENE DN PEEOFRKEIIBE SN S, 3) Prometryne OIEZMIBEED
FEORIC X 2 BESERORINC X 3 LHEESH, TOBRENBETICBVWTHITE L
. 4) Prometryne ic X 3 BETOHEEOHEIZE 24 KICR U & 5 L ERsh
5.

tHE B 0T B

L ZEhick ) 2 EAEAIOBEE 2, WERSENIORNC X - THEE U, —fkic
BRKILKE L ) $HEBLTOBBSA SV, B E 35°C, 25°C fm3%£% PCP, NIP,
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Prometryne T#% % &, e UBRE T OHBASWEADGA SN B, %17, HHIFE O
BBEWEDOI/ N2 HELIC D TA % &, DCBN=DBN>MCPCA>PCP>Prometryne
>NIP=CNP T& 5.

2. TEBPOEHEREY v L—, FIEFZ LKy MTIBRKDENEETIROWTH
BT EBEREMRIET 5 L%, Prometryne>MCPCA>DCBN=DBN>CNP =NIP
>PCP DIETdH Y, PCP % il C0RNOENEZA % & &, Prometryne 40H,
LT 35H, 30H, 25HB W EEZ L BN 5.

D EOKRZHEC U 6 (REHRESIOIEAY, ek, @Akke PCP & HBLsiah
bREMICEBE L.
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Summary

Chemical weed control with herbicide application, introduced to Japan im-
mediately after World War II, has been a very strong weapon to made rice
growers free from hard- and mechanical weeding operation in summer and to
save the labor costs for weeding. By 1966, the number of persons required for
weeding rice fields was reduced by 70 percent as compared with before the intro-
duction of herbicides. In addition, the replacement of hand and mechanical weed-
ing by chemical weeding stimulated the improvement of existing cultural methods
and the development of new ones.

The 1958 marks the discovery of the effectiveness of PCP as a soil treat-
ment herbicide that is applied just after transplanting of rice seedlings. Greatly
aided by its make-up into a granular formulation, PCP’s practical use expanded
rapidly in the transplanted rice fields throughout Japan since around 1959, as
seen in Fig. 1. However, a wide use of PCP posed a very serious problem, when
heavy rains occured right after PCP application, great quantities of it were washed
into rivers and seas. This pollution, probably caused by PCP’s essential high
toxicity against animals, resulted in the death of fish and shellfish, as found
in Kyushu District in 1962 and 1963. Therefore, urgently required was the syn-
thesis and development of a new herbicide having the herbicidal effectiveness of
PCP but without its toxic effect on fish and shellfish.  Along such a line of
social situation, we have performed experiments for evaluating herbicides and
investigatons of their herbicidal characteristics since 1962 in order to find and
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practise new herbicides for a substitute of PCP. In this paper, the results of ex-
periments on principal lesser toxic herbicides, which have been initially de-
‘veloped, have been generally reported and discussed.

EVALUATION TESTS

In order to assess the initial activity of lesser toxic herbicides under a
paddy condition, the herbicides were evaluated per-emergence and post-emergence
with small field plots enclosed with concrete frames. Chemicals used were PCP,
NIP (Nitrofen), CNP, MCPCA, Prometryne, DBN and DCBN, as shown in Table.
1.  Principal weed species employed for evaluating herbicides were barnyardgrass,
several annual aquatic broadleaved weeds and perennial slender spikerush, as
shown in Table 3.

Weeding activity. All herbicides used, when properly applied, gave a
excellent weeding activity, less than 10 percent of untreated check by the amount
of remaining weeds. That is, the pre-emergence of PCP, MCPCA, NIP, CNP Pro-
metryne, DBN and DCBN were effective at the dosages of 100, 7-8, 20-30, 5-10,
7-10, and 7-10 g per are(1/100, ha), respectively. Out of them, the most strong and
stable weeding was found in NIP and CNP pre-emergence. Estimating from the
ratio of pre-emergence activity to post-emergence one, their weeding activity on
advanced weed stages was decreasingly found in order of DCBN=DBN, Prometryne,
MCPCA, PCP, and NIP=CNP, as seen in Table 5.

Selective activity on weed species was differently found according to the
kinds of herbicides. PCP gave very poor activity on barnyardgrass and slender
spikerush, MCPCA provided selective action on spikerush. NIP and CNP gave
weak activity to monochoria and spikerush at their advanced stages. Prometryne
was also weak in spikerush weeding. Although DCBN and DBN gave the least
activity in baryardgrass weeding, they provided high selectivity on slender
spikerush.

Influence on rice. Some of herbicides used gave somewhat specific inju-
rious symptom in rice after treatment even at a proper rate and procedure.
MCPCA gave growth suppression and inhibition of tillering for a while after
application. NIP and CNP gave brown and/or white spots at the base of stem in
rice seedlings near water surface, particulaly in the case of deep watering. The
injurious symptoms mentioned above, however, disappeared soon and gave no
reduction of rice yield at the harvest time. Prometryne gave a severe damage
in rice seedlings when an air temperature was unexpectly high just after herbicide
applcation and resulted in the reduction of rice yield, as seen in the 1963’s tests.
The mechanism on the effect of a high temperature to rice damage with pro-
metryne application was discussed by means of several supplementary experi-
ments. DBN and DCBN gave growth suppresion and stunting of rice plants
when uneven application was made or the leakage of irrigation water in fields
was large.

On the other hand, it was interestingly found that NIP, CNP, and Pro-
metryne gave slight growth enhancement of rice when a certain condition was
maintained.
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HERBICIDAL PROPERTIES

Several basic herbicidal properties necessary to practise new herbicides were
studied as follows:

Action on foliage. In order to learn the aspect and degree of action of
herbicides on foliage in the case of overhead application, repeated experiments
were conducted in the geen house, using the established plants of rice, wheat,
rape, cucumber, azuki bean, and barnyardgrass as testing materials. The
strongest and fastest action was found in PCP. Next was in NIP and CNP.
When compared between NIP and CNP for the kinds of crops, CNP seemed to
be stronger against gramineous crops than NIP. Although MCPCA acted very
strongly on broadleaved crops, it was very weak against rice and barnyardgrass.
Prometryne had somewhat slow action, its initial sign was found around 5 to
7 days after application. DBN and DCBN hardly gave appreciable action in all
crops used. Generarally speaking, it is considered to classify in order of decreas-
ing action on foliage as follows:

PCP>NIP=CNP>Prometryne>MCPCA>DBN=DCBN

Seed killing activity. Seed Kkilling activity of herbicides was observed at
several concentrates. The seeds of rice, wheat, rape and daikon were used as
testing materials. The graphs plotting the regression of the logarithm for root
length of seedlings as percentage of the untreated plot against the logarithm of
cocentrates could be expressed by a hyperbolic formula. From this regression
curve, the concentrate which prevent 80 or 50 percent of untreated check in root
length, RI,, or RI;, was obtained as indicated in Table 8. In general, the seed
killing activity was decreasing in order of PCP, CNP, Prometryne, NIP, and
MCPCA for grass crops, and in order of PCP, MCPCA, Prometryne, NIP and
CNP for broadleaved crops.

Response of rice leaves to herbicide by roots. Influence of herbicides ab-
sorbed by roots on rice shoot grown in water culture media containing herbi-
cides was observed. The response of rice leaves was different according to the
kinds of herbicides. PCP gave rapid dehydration and death within a few days
after application. Prometryne gave an initial sign of response of leaves charac-
terized by decoloration around one week after application. All leaves of a hill
were died completely in relatively short days. In DBN, the first symptom of
injury was found in the youngest leaf inside, and afterthat the older leavess out-
side make decoloration one by one. NIP, CNP, and MCPCA hardly gave any
influence in rice leaves. They have only very less activity on leaves by roots.

Action of herbicides on roots of rice. Effect of hebicides on rooting acti-
vity and root elongation of rice was observed in rice seedlings grown in water
culture media containing herbicides. PCP and DBN gave the severest injury,
prevented completely rooting and root elongation. MCPCA also prevented root
elongation, but the formation of root primordia was not injured, but rather pro-
moted in diluted media. NIP, CNP, and Prometryne was in less or no in-
fluence on rooting and root elongation.

Some anatomical response of root tissues to herbicides was observed in rice
seedlings mentioned above. DBN gave serious histological and cytological changes
of root tissues of rice such as enlargement of cells, death of cortex cells which
were estimated by deep staining, disappearance of root hairs, and prevention of
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A summarized table of

Suitable . Acti
Herbicide time for  Selectivity A}:ti?n on Seed I?iclg nbs? B
killing oliage killing roots
PCP S-E Br>»B,S Great Great Great
MCPCA GS-E Br,S>B Small-Medium Great Great-Medium
NIP GS-E Br>S, B, Mo Great Small No-Small
CNP GS-E Br>S, B, Mo Great Small No-Small
Prometryne S-AE Br>B, S Medium Medium No-Small
DBN S-AE S>Br, B No-Small Great-Medium Great
DCBN S-AE S>Br,B No-Small Great-Medium Great
Notes: S-Seed stage; Br-Broadleaved weeds;
GS-Germinated seed; B-Barnyardgrass;
E-Before or after emergence; S-Slender spikerush;
AE-After emergence; Mo-Monochoria;

*Number of days for half activity. VAS: Volcanic ash soil, CL:Clayl oam.

lateral root emergence. MCPCA gave the enlargement of root cells and the par-
tial vacuolation of cells in cortex. PCP seemed to give the cessation of cell di-
vision in root tissues. No appreciable response of root tissues was induced by the
application of NIP, CNP, and Prometryne in this experiments.

Temperature and phytotoxicity. The variation of weeding activity and
phytotoxicity on rice seedlings as infuenced by air temperatures was different
very much according to the kinds of herbicides. The largest was found in Pro-
metryne, and next in MCPCA and PCP. The smallest was in DBN and DCBN.
The mechanism of variation in rice phytotoxicity with Prometryne was taken into
consideration from the result of several experiments. The phytotoxic action of
Prometryne was influenced more at an air temperature than at a soil temperature.
The downwards movement of prometryne into the soil was not increased by ris-
ing the temperature. Thus, the relation of a high temperature to the phytotoxi-
city of prometryne on rice seedlings should be considered in complicated relation
of the following three factors: 1) change in the pattern of prometryne uptake,
which is mainly depending on transpiring stream, probably characterized by rapid
absorption of the chemical soon after treatment, 2) increase in the physico-che-
mical reaction of Prometryne in plant cells at a high temperature, and 3) change
in the physiological and biochemical states of rice seedlings.

SOIL BEHAVIOR

The degree of downwards movement of herbicides used into soils was com-
pared by means of measuring adosoptive-retention capacity, using the glass tube
shown in Fig. 25. Generally speaking, their downwards movement was found
less in alluvial volcanic soil than in a clay soil, and those of NIP, PCP, and Pro-
metryne seemed to be more at a low temperature than at a high temperature.
Considering the comparative relationship of the mobility of herbicides used in the
case of clay soil, the following was estimated:

' DCBN=DBN>MCPCA>PCP>Prometryne>CNP=NIP
Persistance in soils under a flooding condition without water leakage was in-
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herbicidal properties

Influence Increase of Movement in soils Residue in soils
on rice action by
roots high temp. VAS CL CL
Small Medium Small Medium Short 20%
Great Medium Medium Great Long 35
No-Small Small Small Small Short-Medium 25
No-Small Small (Small) Small Short-Medium 25
No-Small Great Small Small-Medium Long 40
Great No-Small Small Great Medium 30
Great No-Small Small Great Medium 30

vestigated by means of bioassay used rice, rape, wheat as test plants. Sum-
marizing several repeated experiments, the longest was prometryne, followed by
other herbicides in order of MCPCA, DCBN=>DBN>CNP=NIP>PCP. An ex-
ample of the number of days arrived at a time of half activity was as indicated in
the summarized Table.

The foregoing is generally shown in the summarized Table. Furthermore,
the practical adaptability of each herbicide was discussed based on herbicidal
characteristics above stated.
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Photo. 1. An example of the evaluation tests (1962).

1: General view of testing fields, 2: Untreated plot,
3: PCP, 100 g per a, 4: NIP, 25 g per g,
5: DBN, 10 g per g, 6: Prometryne, 5g per a.
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Photo. 2. Effect of herbicides on root elongation of rice seedlings.

A: Check B: PCP C: MCPCA
D: DBN E: Prometryne F: NIP
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Photo. 3. Effect of herbicides on rooting activity of rice seedlings.

A: Check, B:*PCP; C: MCPCA,
D: DBN, E: Prometryne, F: NIP
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A: Transverse section of the terminal portion of a root applied with DBN

Photo. 4.
(x50). B: Longitudinal section of the above (x50) C: Transverse section of a part of the

terminal portion of a root (x100). Deep staining shows invading with DBN chemical. D:
Longitudinal section of the intermiddle portion of a root applied with DBN (x100). E:

Primordia of a lateral root in the above (x200)
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Photo. 5. F: Transverse section of the terminal portion of a root applied with
MCPCA (x50). G: Enlargement of transverse section with MCPCA application. See
vacuolation of cells (x100). H: Intermiddle portion of a root. No injurious cells with
MCPCA invading (x50). I: Proliferation of lateral roots at base (x20). J: A part of a
newly activated root at base. Cell divisions are found(x200).
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Photo. 6. K: Transverse section of the terminal portion of a root applied with NIP
(x100). L: The same with PCP (x100). M: Enlargement of cortical cells. No cell
division is found (x500). N: Transverse section of an untreated root(x100). O: Enlarge-
ment of the above. Some cell divisions are found in cortex (x500).
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