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Katsuhiro TasaTta : Mechanism of the Abnormal Leaf Abscission Phenomenon in
Japanese cypress, Chamaecyparis obtusa Sieb et Zucc,
Caused by fenitrothion (Sumithion®) I
-—Factors concerned with leaf abscission and endogenous

ethylene synthesis, and peroxidase activation—
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Analysis of Amino acid in Hinoki scaleleaf
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Table 1. R 35+ VYR IBZHFERSIVAL=F v &R LBERT L OB
Influence of surrounding factors on the leaf abscission and endogenous ethylene
synthesis in susceptible and non-susceptible Hinoki treated with sumithion.

A I F A v ESAE

5 days after treatment with sumithion

F B2 e s * FEEZH e s x
Surrounding factor Susceptible Hinoki Non-susceptible Hinoki
% ¥ | PN&E=Fvvopm) | % # |PAE=71rv(ppm)
Abscission | Ethylene (ppm) Abscission | Ethylene (ppm)
Br — 0.0 - 0.0
N, — 1.1 - 0.0
K:M,0, - 1.0
CO, — 1.6
O, + 16.6 - 9.4
Soda lime + 13.5
" = - .0
Ze & + 4.4
*0, + 11.3 — 9.1

¥ RIFAVERBELIPokE ) F
* Hinoki treated without sumithion

b/ Tk O FREWTEAEORE=F L vORBAED bl i BT lZ ke ) + LRBTH
ot BEIFREINIED o, BEHe s FOHE, COy LU Ny TTRMNE=F v v ORHITA
HEh Tk, BELED ORI o, ¥, Br S IVEBEFCIRAE=F U v ORI IH
Th, BEOFEILBEEIRhole LENRST RIFFVIRES b 30 BEFEEBRST 0, 0FfF
ETFCRESHh, CO, Br, Ng 3IVCHETCRMHIhLC LML ot, ¥, =5V VR
RF D> KaMnO, FiRELWNE=F L vt KgMnO, 12X o TRIREZ N 210, BEIBE IR,
1 ote, HiIC COy BIRFID Sodalime FCit LROME=F L v ORMARED bh, ELVWEELH
Bahi, Fhfcch ¥R~ BR, AIFA vRIZHEF vy ORE EBEIHED AL v
O—FETCHH=F VVvOEEFERS L Is b0 tBHTIULBRTHY, ARO 2D =X 215
ZERTRLTV S,

2. POFI/AL DB I/OATY I FILKDHEENTR

T2F72AvvDEBIVY 2 n~®y i FOBRENHLZRE Table 2 s LU Table 3 WiRlics
KO Thb, 775/ 4vvDRysu~dv: FiZRNAPBHEOSREERICHY, ThbRk
> TC=F L vARIHEIhS Z LIXT TR IKABRTWBZ 2 ThHBHY, AEBTE=F 1 vO#E
EOLTIREASTW VLY, ZhLOELAHORRK X - CTHEENMHI WD L0 E S hk B L.
ZORER, 775 =4 vDOWARK & 5HENHHRILR 1 54 v 50 ppm AEX T, #BDH bR
ool A 354 ¥ Sppm QEHRCRADbhi. —H, Y2 re~F v FOFHABRTRIRA IF4 v
5ppm % XU 50 ppm MEE OV FENEHRE LB D=8, HloREOHFELROhL, Thb
DRERND, T2+ /240 vDPyreary: FRAIFA VR IBZEEOBTRELIE TS = L2V
L, COZ LixBSRtke s FRBITS RNA REAEARNA I 74 VIR L - THE S h, XY
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Table 2. = 37+ vEABLBEHE IUERSEe ) +0
7 2F w4y v DT X A EENHDR
Effect of actinomycin D on the retardation of leaf abscission in
susceptible and non-susceptible Hinoki treated with sumithion

Leaf abscission
7sF7 =4 (ppm)
A3 FA VBE Actinomycin D
(ppm) : 5
;Fé Sumitl'(xion )conc.
train ppm
nE %R nEHE A K
Day after treatment Day after treatment
0 ’ 2 { 5 6] ‘ 2 | 5
@'&ﬁt VES 50 - - -+ =+ =+ =+
Susceptible 5 — - + 4+ — —
Hinoki _ _ _ - — -
el 54 50 - - - _ _ _
Non-susceptible
Hinoki 0 - —_ - - — -
Table 3. A IF# v AR LLBEMHE JOERZMEe ) 20
VI maF i VX HHENHSR
Leaf abscission retardant effect of cyclohexymide in susceptible
and non-susceptible Hinoki treated with sumithion
% FFVBRE Leaf abscission
*  #& (ppm) . e
i ithi v7u~Fv i ¥ (ppm)
Strain Sumlt(g;mn) conc. Cycloheximide (ppm)
1000 100 10 1 0
*_ *_ *_ *
BZbEe 50 £ +
Susceptible 5 L. *_ *_ * +
Hinoki 0 *_ *__ *_ *_ _
JEREe & 50 *_ *_ *_ *_ _
Non-susceptible
Hinoki 0 *_ *_ *_ *_ _
« ¥ F

* chemical injury

REhich, MHIhAD T2 2R BTS00 THY, Aseres(l1968)ViC X 5= L v D RNA, &
BEARFAYBAT S 0EELBhB,
3. EEBICALETFL VERICHTS ACC BLUTFL > ERBERROHR
Apams and Yanc(1977)% 1= v vAESHRIETS 2 F4 = YRBBRE RO X SICHE L,
Methionine — S-Adenosylmethionine (SAM) — ACC —— Ethylene
BT 0=5 vy ARBBRARLIEFENTH 54, OHEEKT
acid)® STS (Silverthiosulfate complex) it S-adenosylmethionine »:% ACC ~oDf#, T7ch

AOA (a-aminoxyacetic
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Table 4. RZiEFx IUIERZM e, FOBELAL =5 v v 5
ACC Hi0== v vERHEEH OBHR

Effects of ACC and ethylene synthesis inhibitors to leaf abscission

and endogenous ethylene evolution in susceptible and non-susceptible

Hinoki treated vs untreated with sumithion

BEfHe ¥ FREZEH e, Fx
Susceptible Hinoki Non-susceptible Hinoki
% I HEzFvvepm) | B E | WE=zs v (ppm)
n ® Abscission | Ethylene (ppm) | Abscission | Ethylene (ppm)
Treatment AWEEK | A B % B K | ABEAK | A B & A X
days after days after days after days after
treatment treatment treatment treatment
3 5 3 5 3 5 3 5
ACA+RA I3+ v + -+ 1.01 4.42 - — 0.04 0.10
AOA — - 0.08 0.34 - - 0.07 0.23
STS+A:+4 v — - 2.27 7.83 - - 1.05 0.93
STS - - 3.95 6.15 —_ - 0.89 1.40
PG+AIsFv + + 1.15 4,36 — - 0.02 0.14
PG — - 0.07 0.96 - — 0.04 0.02
ACCH+ A 4 v + + 0.92 3.85 — — 0.07 0.13
ACC - — 0.42 0.53 - — 0.08 0.15
RAIFAV -+ + 2.40 4.72 — — 0.91 1.21
LR — — 0.21 0.63 - - 0.34 0.93

% ACC AEERYIHET A LAWTHY, PG (Propyl gallate) ¥ COCl;, KCN /¢t ACC 2>
bD=F L VERPHRETHLEN THD, A IFFVIRIBRE=F L VOERS ICEE L, chb
DHERC L o TE Vo B BERTHLDTHA Sb. TORKREYL Table 4 k7T, ¥, AOA
% PG ¥ BT D AT H L BRHS JUERE e ) FRBTHAE=F L VEHERX S {KETH-
fot, THhOOAEFYRY AT, A IF+ v 2ABRLCBARRVTR, BEte , ¥ CiXAE
ORI FHF VY OBMNIE L ZIFAERD NE=F v v 0 KHA BDDh, BENFEIh, —7,

JERZH e 7 FCI BAUERR s 7 VEBAEO BECHBE LT RE=F v vo KEERES TR
{, BEIFRINIh o, TOLSEAIFAVELBERE=F v vRrhictt s B, BReike
7 FRFVTIE AOA © PG X BMBERADLRT, LitloTAIFAVEIBAE=F L D&
RS Y OHED FEREBIED TRV SO EELbhD, Ll b, FEEte 7 £ TI2AOA
2 PG RIoTHE=F 1 vERSELHCAFSh, BEOFBRIEDbNIeh -z LILFEMEET
BAIFAVYRIBNE=F LV OARRER JOCBEOFEOVTHhOERLIF - LEB SRS, R
STS MBr T 2 BTHS LOIEERSH e/ FORE=F v v ORB EEEDL, BEMe 7 Tk STS
OBMMBE X > TLEBORE=F v vOlALbh, ToRHERIHOACRBRCETZA IS
F VORBABOBEI YR EhEEN oT, T, FFEEH e FOHFTL STS BENREEEN» D
RETHHE=F v VELRBEREDO A { F4 vORBAE L 2iERSBETH o1, —T, STS #EbHd




— 108 — HERRBP ARG H3325

FRBICA I F A VERB LI EE e/ TIX, WExF v vokHER, A5 HECEL {HK
Lice chicRL, EEHe ) $TIlRA I F4 vOAERDOWHARI L O THE=F LV VORI
K#ELL, DLAAES AR T STS Ol AREO R { F4 vABONE=F v VRIIBRIBHI LT
Who COXSK STS OBM, Bk STS Y RHRBD A ¢+ VIR, HXABONE=F v
VHAERSRD, Lal, Table 4 7B bBbhik 5 ERLE > BRSLTHLY, cool
MHEDL S RERICIB L OnRARENEZATHS,

=7 L YORBHED ACC K X 5PE=7 v VORI R, REES IUERSIHe , FOWTho
BELXED ACA £ PG oBMAUBLR UL Aleh -1, ACC Oy ALBIC A $ 54 v NE
LBt e 7 # CRHE=7 v vIRHBRABGBO R { 74 vEBUBOPE LR L1 Eith, BEE
HEENMEREhT, SOZ &L, A IFFVRIYPE=T L v AR B Sh i+t ACC
DERAREEIh, ACCEREI MM - 2mBT 5D Th DA, ik Lic ACC ARHER D AOA
P PG #MORAFRLBCA I+ vEALABLIBE TS BEH e, FRFVTIRELED W= 1 v
OB R S BENBD LR TH Y, FOFENED L 5 LI LB HD0L 2% h Ligs, L, 4
R EDRDOE Y HFEAREL bR, 27, WoidEei AOA = PG i+t ACC HEIHEF
HAPRZ VB2 OEABCIHEL Ttk ofedy, HHVWIETHREARTH-TH, chbofks
Wic X5 ACC BRRIEEEML A : F4 v B DL L OZ BB X - THMM I hichTH D, KRITik
SAM 2 b4ER Lk ACC 3179 —oBioflic 73 7B ~e vBAESE L N-=we=,1 ACC
(MACC)® 2 LTHET5DT, ZOEEHO MACC IR I +4 vt OHBREME X - T, D2
FRIERIESh, 7Y -0 ACC Einfahid, FlukA 54 VL2 W=7 v VERRERIL
ACC Zafifh & Lis W HIORE e » FFETHITH S, ThicLThe s FickiT s STS off
i, DR~ RE S e oBE DL ot itk RETREID L Bbhs, WThel T
ZhLORBERSE TR L hde bty

4. 73I/BREERLOME

in vivo WRWT, DL-sFd=viRoAieBEe ) + CRSRONE=F v v OKRMARD
Hh, EEABEELREREINTLAD, 2F4=vi=sL vORIBHESD THL I Ltk ) FiTkt
THRRTHD, A F+=vEHEL Lic=5 L vESHBRIELET S Z LAPLHE I i, Thik
I, A= VvoRZES JOFERSEh e ) FEPC ST 5B ENNE=F L v ERBOSL L LT
BbhbhsborErbhs, LiL, Table 5 KRLARESHS YO ERSe ) 2 BFD 7 1 VB
RENCIEMCLERBD AT, {42 viREs{BREShi b THEBEE TS
ot ¥l AIFAVEMABLILBECH TS 254 = Vi Sk ot LL, £7 VB
FEIA {1 F A4 VORBAINC AR TUEER CI RS, JFRSENmEG L DML TRD, & REZHE
b FTIREDEANEL B bbhic, A F4=voRBitaF+=vhbas v vDERBERIZ BT
SAM RBELT ACC RERZIN L WL, MTAG-2FAF47 5/ v ) BEEEL, Zhaink
SBENTT7F =L, MTRG-2F1F+ Y K—2) EL, MTR BN A5+ = vicRE?2 £
FA= VEROKREEBIZ L5 L Ih T3, Lad->T, LTFLIEFREFEhS AFF=2vDE
P> THE=F VY OEROHMEBAEE IR LD TRAEVOTHSL S,
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Table 5. A {534 v OMEAR L UCABEKRCET ARIHES IV
FERZHe DT I VBEER
Amino acid contents in susceptible and non-susceptible
Hinoki before and after treatment with sumithion

B re 2 x ' EREH e +
Susceptible Hinoki Non-susceptible Hinoki
O, mE %A K mE %R K
Amino acid be%grég Al days after treatment b e%)rém Hif days after treatment
treatment 2 *g, treatment; 6
T ARG HEVER 20.8 20.4 27.4 20.4 22,2
AVi =V 15.6 11.7 17.6 12.8 17.2
Y v 4.4 6.9 6.3 6.4 5.6
Iz I vEg 38.8 36.9 77.7 41.1 38.4
Va4 2.3 2.4 3.6 1.2 4.3
TI5=v 3.9 6.3 10.1 3.7 10.5
S v 1.7 2.1 3.1 2.0 4.5
AFFA = 0.0 0.0 0.0 0.0 0.0
1AVveAfvv 0.9 1.6 2.1 0.8 2.2
I 0.8 1.5 1.7 2.1 2.8
Farvv 1.5 1.2 1.4 0.9 1.9
T =T F= 5.3 6.2 9.9 4.9 4.8
LAF DV 9.3 16.2 16.9 9.8 12.2
FYFET »V 5.9 9.1 8.4 8.2 6.3
& & 111.2 122.5 186.2 114.3 132.9
* RBHE

*  Just before abscission

5. in vive [ZBIIBNR—FFLHA—EBDAIFFICHT IS

=F VVYORBBETHE AFFF—A9L a-7 b1 2 FAFAHEBREMB)YN, £/ 7 27 —1%
Mn+2 QLTI A =% ¥ & — i K OREBERT X - TRMEMNBZEY 53 T=F Vv EREh 5,
EDAFF= VD in vikro TEITADBEREIL, AFA4=v0H KMB kb Thenit=5 1 VITH
DRAERBZLENLDY, IFL LRI S5EEETIE ACC ZifiMb: Lic=s v v ERBEBIARDH
F1ebs, Lal, EEZXZD ACC 51 U=5 v vERERN D AOA, PG ¥ L8 STS ofEEMN
b, L ¥elflo=s v v EARERIEET S EEL, bRl —Fd v - ¥rPEET 2TV
vESRBEROFRN YR, Fig. 3 A IFA VOB L BEER IO RS / 208 —F
FUH—EFM 27T ok, BEWHNE CEBNCRLLLOTH S, SEABRREEC X - TRHE
IS ) 20— F V¥ —~EOBEAV FiL 19 20, EEZEe /7 F0FHE 17 FTho
fo CHEDERAY VDS bHESMCEETS Y FIX Ei &£ E's, Er L E's, Ejy & E'y, Ep &
E'ymy Eg & E'a KLU En & E'a D 6FTHY, ThZh Ry ik 0.15 0.24, 0.49, 0.71, 0.76
BIV0.81 Choteo AIFAVEMAELLEREL ) 3D A-FFVF €DV A 27T A%, AR
SERE TR E > BLRBD O ofohl, BEEMNOS ABRCIER Y FD 5, By Eu B
XU By RELVESEOBMNHR bR, ILRER-SY FERFLLBE IR, —F, EESke
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FOA—FFVE—EDFA XS5 2T, MBS AEC E'y 3LV E'yy OEER- v FREENRD 5
e Tibb, MR/ O —FF v F - HRA I FF ViIC L » THEHEMCEREL SR, S5k
FiicEA v VOFEPETL0ERKL, EREHRe ) $O—d v F—BI2A I F4 VL - THE
ENB, LEkdoT, AF4A=vEERALLT=F Vv vREREh A ESHEERK A —F+ v ¥ —EHH
LT eThid, BEe ) FEBVLTULA—FF v F—€RA I 574 VR L - TEHRLEh, 20
BR, SEORE=7 v vOREARCZ Y, REABENFE IS, FEZHe / FER Tk -
ARV -ERAIFF VI STHEIR, =5 VVEARAD LA Sh TEECR VR bd o
bos#RIhs,

& b b [

CRETHRRTEL—BEDO BELRELTARDLE AIFFVRIB e, FOBEL NE=F 1 v ER
i, BRLL TR Wb BEEMCET 3 BELNE=F Vv VER LoBRCED TEE L DL
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Mechanism of the abnormal leaf abscission phenomenon in Japanese
cypress caused by fenitrothion (Sumithion®) (III) Factors
concerned with leaf abscission and endogenous ethylene

synthesis, and peroxidase activation

Katsuhiro TaBaTa(®

Summary

In 1975 the abnormal leaf abscission phenomenon in Japanese cypress, Chamaecyparis
obtusa Sieb et Zucc, was discovered in sumithion aerial spraying areas and their surround-
ings in Osak and Kochi prefectures.

It was concluded that this serious damage was caused by sumithion and its related com-
pounds, that is dimethylthioposphate and dimethlphosphate type organophosphorus compounds.
The abnormal leaf abscission was accompanied with remarkable endogenous ethylene evo-
lution and accelerated by O, and CO, absorbant and blocked with CQO,, Br, N, ethylene
absorbant and the vacuo. Also the abnormal leaf abscission was retarded by actinomycin
D and cycloheximide, inhibitors of RNA and protein synthesis. AOA and PG, inhibitors
of ACC, ethylene intermediate metabolite, did not observe leaf abscission and endogenous
ethylene evolution when sumithion was treated after these inhibitors were combined into
susceptible Hinoki. Sumithion activated peroxidase and induced a new enzyme band on
it in susceptible Hinoki. On the other hand, peroxidase in non-susceptible Hinoki was not
activated and few enzyme bands on it were preferably inhibited by sumithion.

Base on the above findings, it was proposed that the mechanism of the abnormal leaf
abscission and following endogenous ethylene evolution in Japanese cypress caused by
sumithion was as follows: The peroxidase, which is concerened with ethylene synthesis,
in susceptible Hinoki treated with sumithion is activated and then rapid increase of endo-
genous ethylene evolution is induced. As a result, the abnormal leaf abscission is acce-
lerated however, the leaf abscission and endogenous ethylene evolution in non-susceptible
one does not occur since the peroxidase is not activated and/or inhibited by sumithion.
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