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Role of endogenous auxin and ethylene on the excessive flower
and berry abscission (coulure) in ‘Kyoho’ grape

Nobumasa NITO
(Laboratory of Fruit Science)
Received August 11, 1984

Summary

‘Kyoho’, the most promising tetraploid grape, has been extensively grown for a table use in
Japan because of its large and tasty berries. The cultivar, however, has a tendency to abscise
excessively flowers and berries shortly before and after anthesis. The poor berry setting by the
excessive abscission of flowers and berries is called the coulure.

The prevention of the coulure is an important prerequisite to the production of ‘Kyoho’ grape,
since the coulure results in the decrease of the yield and in the reduction of marketing quality. In
practice, growers carry out the cluster trimming to decrease the number of flowers by removing
shoulder and apical portions of the cluster about one week before bloom. This treatment succeeds
virtually to prevent the excessive flower and berry abscission.

The mechanism for the cluster trimming to decrease the coulure is not well understood so far,
since the procedure has been practically developed through growers’ experiences. The present
study was performed to clarify the role of endogenous auxin and ethylene on the abscission of
flowers and berries in a cluster, in relation to the cluster trimming.

A constant low auxin level, ranging 14—33ng IAA (Indoleacetic acid) equivalent per gramme
fresh weight, was observed in the trimmed cluster with normal berry setting continuously during
the period from the begining of anthesis to 10 days after full bloom. Nearly 100 times more auxin
content was found in the pruned portion of the non-trimmed cluster with a tendency towards the
coulure than in a trimmed cluster one week before and 5 days after full bloom; the content was
2,060ng and 1,125ng IAA equivalent per gramme fresh weight, respectively. The auxin contents,
however, in other days during the flowering period were almost the same level as in the trimmed
cluster, ranging 21—48ng IAA equivalent per gramme fresh weight. In the other portions of the
non-trimmed cluster the auxin content remained as low as in the trimmed cluster throughout the
flowering period.

The polarity of auxin transport was measured in a main axis of a cluster using indoleacetic
acid-"C. In the trimmed cluster the basipetal auxin transport was higher than the acropetal auxin
transport from full bloom to 14 days after full bloom, the ratio of the former to the latter being
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approximately 2—3. In the non-trimmed cluster, on the other hand, the ratio of the basipetal to
acropetal auxin transport was unity or less than unity at full bloom and 5 days after full bloom.
The dominant acropetal auxin transport over basipetal tranport in the non-trimmed cluster was
observed only at the flowering period.

Both the rapid fluctuation of auxin content and the inverse auxin transport observed during
the flowering period in the non-trimmed cluster are recognized to promote the formation of
abscission zone which causes the excessive abscission of flowers and berries from the cluster.
These results support the hypothesis of apical dominance and auxin gradient in the formation of
an abscission zone.

Large quantity of ethylene was evoled both in the trimmed and the non-trimmed cluster from
5 days before full bloom, with the maximum evolution at 3 days before full bloom and at full bloom.
The maximam ethylene evolution in the trimmed and the non-trimmed cluster was 2.97nl/g/h and
2.71nl/g/h, respectively. Clusters produced only little ethylene before anthesis and after cap fall.
In the non-trimmed-: cluster, however, the ethylene production of 0.28nl/g/h was detected 10 days
after full bloom when the flowers and berries were heavily abscising. This suggests that the
endogenous ethylene production in the cluster is involved in the abscission of flowers and berries
after full bloom.

To spray clusters of ‘Kyoho’ during the flowering period with the solution of rhizobitoxine
analogue, AVG (L-a~(2-aminoethoxyvinyl) glycine), inhibited the excessive abscission of flowers
and berries even in the non-trimmed clusters. When non-trimmed, the number of berries was 61 and
40 on the AVG applied and the non-applied cluster at 16 days after full bloom, respectively. Also
AVG supressed the ethylene evolution at the level lower than 0.15nl/g/h during the flowering
period.

Exogenously induced ethylene production accelerated the abscission of flowers and berries of
‘Kyoho’ grape. The exogenous application of ACC (1-aminocyclopropane-1-carboxylic acid) and
ethephon (2-chroloethylphosphonic acid) to the cluster during the flowering period stimulated
excessively the flower and berry abscission both in the trimmed and non-trimmed cluster.
Ethephon treatment was more effective than ACC treatment on the acceleration of the flower and
berry abscission. Only less than 9 berris remained on the cluster applied with ethephon. It is
evident that the production of ethylene by a cluster is one of the most important causes of the
coulure of ‘Kyoho’ grape.

The increase of auxin content in the pruned portion after full bloom is assumed to induce the
ethylene production, which might accelerate the abscission of flowers and berries, rsulting in the
coulure. The removal of shoulder and apical portions of the cluster maintains both the normal
auxin distribution and transport at the central part of the cluster. The normal auxin distribution
and transport in the cluster might inhibit the ethylene production to reduce the coulure.

The' above results indicate that endogenous auxin and ethylene play an important role in
controlling the abscission of flowers and berries of ‘Kyoho’ grape. The behaviour of endogenous
auxin and ethylene in the clusters with and without trimming could theorize the effects of cluster
trimming which is practically used for reducing the coulure.
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B 88 1 ABA, abscisic acid; ACC, 1~aminocyclopropane-1-carboxylic acid; AOA, a-aminoxyacetic acid;
AVG, L-a-(aminoethoxyvinyl) glycine; BITC, benzyl isocyanate; CCC, (2-chloroethyl) trimethy-
lammonium chloride; 2,4-D, 2,4-dichlorophenoxyacetic acid; DIHB, 3,5-diiodo-4-hydroxy
benzoic acid; IAA, indoleacetic acid; NAA, naphthaleneacetic acid; SAM, S-adenosylmethionine;
SADH, succinic acid-2,2-dimethylhydrazine; STS, silver thiosulfate complex; TIBA, 2,3,5,~triio-
dobenzoic acid; UDP, uridine 5~diphosphate.
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KPFFIC L D MEELFE T, 4 —F Y U SHOFRIEPEEOA —+ ¥ BITORARE
L, BEEZ IS A TERE & EIEIOA —F ¥ v LW EBESE L7200, BHEVWEELC
EDRB AN, RS BEAHEA —F YV URREECBEVLESRERETAIEICLY, TE
WA —F > FAOREEEIEL, & —% ¥ Y OEELREMBITEEE, RV ERHILE
LTwa eIz ENT, HEREBBRINITON T & RBEFEOTER O IEOBEN A
WL DBBES T SN0 TH 5,

BAE TEELLORETFL0RE

B1E #

TEDEE DB OBIE IO RV & VIS > THEAT 2 2 L AR CTH D, A —
FYVETOFE, BLUBMICLZRECL > THBRRELBES 2D, BEIY2FE
ZYETHY, =75V 3HBRAE S 5B L CHREREE S 5EM S ¥ 3 72 0 0B
HThs, 7794 Y B(ABA) b BEOBBE 2 (BT 2 WETH 555, 7 OVEFEEEL A —

Tif




CBE D 7 F U OTERVIC BT 2 BT RV E L ORI AR5 19

FOURIFVUBEENTIREV®, ZORODABA IV b ZF L UNL—Fy bbbl
HEORHEAHIEH T 2EELYE CH B Z E0% L OWEIT L - THD ST a5 56 77 18 148

AVFVRA, YR IIBIUVT AV IODEROL I A TSV R, T Y5 DhL
FTEOIEED T AT 5 2 NOTRBEBERS 2 &L 7 AT oD v o FiE
BEYRE L, F VU OREBBEIBKER D S BERAOSETL T A RIEMmL, SBEkEs
THICEECEL:,

T &SNy kg SN BRI EROEIICE WL NADIF LV ERELT, AT b
TDYa—-rFay LB ER, VT AN —OEREOBEREOBCLLF L DOF
RN (W Ak

HERCZF Vv VREPEOLBET CTIHBEORENMEESNE, YIDZ I AT}
EIFUVUHAREBL EBEEBEESH, BRLTZF VU T ARKRET 2 L REOBREY
BERan2?® Heilman 537 5 OIE L HRBFEET 2 7L U HE CHEIEDTERHED
=R T2 2 RH L, g, B TEETOY Y OWEMGEE 77 AF v 7 DETE
B, TOFRANLFLVUENZS EHROBERVBEESNSE Z L 2R LT

IFVUREEFITHB 2k ((2-chloroethyl) phosphonic acid) O4LEIC X > THHE
OB EE T2 I EBTEDT®IN T R L 2 BRERBOEAREZ R HAE
DILF L AEkoTwBEDOTIEFEL, TeRYICIo TEREHBEsNREFL L
TOAAREH L RB SN TR, 5L v BBEORBELHIHL CH2WED—2TH S
ZEREDLDIZR,

Cooper &*NIfEXZ OEYIOER L BEAEE S I IHEYE» SO F v o FERRE
T H5EMEDERBLETHE L LT,

IF LA X B EEREEOBEREEERSOMOFEEY» S V7 — D00 2 BN
®BIETHY, THICEVHRBEORERRBET LI ECHBST0 Loz, vy
Ah=F 4 ALY IDEETRIFLIYREALT—FERIFT I 7Var—¥DOMEFHFEL,
ZOFEBMESERL TEET 2 L0 RENRENTHE®, 20Xz F L 3EE
R 28| S BERMCEELFHEE LTI e LASHEEIN TS,

—%, AVG (L-a-(2-aminoethoxyvinyl) glycine) (3 HIKAIERE T F L > OFEEH]
LS, A—F 2 r0Y A AV E S THREIND TF L OFEDIMNEIT 517,
AVG DIER#IEXS-T 7/ ¥V AFA = (SAM) #xF L v ORIEEME TH 5 ACC (1
~aminocyclopropane-l-caboxylic acid) ~Z#ad 2 &E2MEH T2 L vbh TWL 2%,
AVG 20D —F—y a viclET 3 .z F L OFERINHIL, EoFGERULE
BT EMTEIE NSO INEE] 5 BRIV > AVG 2T 2 2 L2 X Y READBIE, I
MR OBEEROME B L VRE L BRE L OBSHOBMBA 6N T 1S,

Inaba 5™FrF Ly EEIEV EDOBFRIIBEL T v, 7Fy ‘77717 ZBW»
TEREQATBROFTHEHCELSLIF VUV RERRD TS, AERICBVTR ‘B
B ORI D SRV OBHIC» T TIRE»S DI F LV v OFRELREL, LRV & OH
Erst Uz, 72, TF VY OFKEHREWETH S AVG OIMEN L F v FEECRITTRE
r, RO T 2B OLTLHFEL .

F2E MBRUAE

ABFEOME EE R EYBHERSD Bk BTHERLL. Auve "B sHalE
£T, 4ATHATITT, FHTHES SN TOIRBPIOBMTH oz, BRERGEERA
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DIETHRFERIC L > 7.

BT 2 AVGOBERHRET 200
FHERT, 1I0PMOBETIEELEbh LR
BEHAEDoh, BBHTASNS L IC107°M
@ AVG 2B L IEBE TRIER B IEE W KRt
TRFBELREOIZEMEL, ZOFERERE
e ( BEUEEETLE, 10°MOBETEAERE

fal 10" BB o s hsEpshabo,
BI5E AVG B OWRE BT L 1EE WHFZEAD7HAK IXIWOMOEED
DEEEEIC I & IX TR, RO AVG (L-a-(2-aminoethoxyvinyl) glycine,
B B 5 2o e’
10°M DI D AVG TLE L Fluka AG, Chem.) WEEXI & L T Tween20%
TEAES T W BHIE (e OTEE Dbt 0.05% 127 % & 5 WA 72 KEW & /N EINEFERR T
BMRTRTH oIz (KEN). TEREICFSEAE L. AVG OBfIZ S 5 I 6
FEHAAHBLIUMHEEO S HEOSE 3EIT- /2. WHETEH 4 HET MR O 5 BRI
Bz AVG B OBE ZBPIONEORO1/3010*MOBE L L,

BEIIBCBIEEE, TabBWHAD 3~ 4 HATWITo 72, 1B BT /NMEH O BIEIX140
L7,

MEOFEHEEFEROI0OAET (5 H19H), 5 HET (5 B248), 3 HE (5 A26H), ¥
BE (5 H297), MBI A% (6H1H), 5H% (6 H3H), 108% (6 H8H) BLUIL5
Hie (6 B13H) 7o/, HWIEORBICIEEZ L ICELOLNDH - DT, H—IKED
TERHWT 2 L5 ERL.

FRHREBCBOLWTIEEG SO F v RBETHE LT ML, MRENEOREDE
Er2UsEEARHE N, 1HD D b ORKMIC»2L 53, ERFFCHERL 2EED
IFVUFRERBIIE L, KEBRICERLEEIXE, o7, Lipe & Morgan®™ic k5740
REPSDZF VU HECEEELDHY, WO F L U EERIFZEALED NG T2
L, Lo TR EBEOBERZHI L1012, KEBRIZBL TRMROER 457
B o 7305 £ TOREIZIRE - TITo 7o, 2 OMEERIHIR OSBRI 7~22°COFEETH -
A

PR LR 2 B R RFRELCRELIRY, TEroRET I F L EEHELS.
25g A EO#E£1,400mlD 4 5 AL 75 TN 7 5 A ANTES U, HEHZERE 25g 12
BBELDICHEBLIS, BEREPHEETLLOREED—HE2YON-> CHEET 2L 0211
Lol TRRBUMCED ZF v o BHETIZIEMoNTED', 20OBEEBIT
ROTHD, MEHEIEOE TS TV 75Xz AN, 3 FEORE T 7.

MEZANI 75 7V 7 5 A3 %25°C, BBOZETIC 2BMEVE, ~v FA<—2
DHAFDLFVAHEETo 7. BB TOMEHRRD > ERE~OMA, BRAE, ©75
TNT T AANDEEE TE50~603 2B LD T, =5V HIERIIHEHEEULH 3 BT
Hoiz,

TFVYREEDHER LTI TNV T FRAADANY FAR—ZADHT A > 7 2ml %
Yanaco GI8BIAAZ 0=}/ 7 4 —ZEALTfFole, #RAZUS M5 7 4 —3kDE
HFTERL7. MME FID, #54: Smxlm, X7V VRAHT A, FoHEH  EHT LS
7y 60804y 2 (A7 0 TERREHE, %+ ) T7H R Ny 40ml/5y, HEAZRERE :
100°C, 4 7 AfEIRFE © 80°C, Range: X 1, Attenuator : 1/16,
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HUMSBO D F vy QR
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VIHAF I VEA
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Y= 0.7X107%%X+0.0512
r=0.9984
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BITE #WMEoxFLv o BELFIDR
HERIZ &L 2 EREOHEMNE L D
Pl D E R AR,

4 T
3 BITETERS
=4
N
bo
N
E
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E;‘fa
#
®
N
A 1r
\v‘\
H . .
KBRTETERS
0 n N N
0 1 2 3 4 5 6

ZRC R ]

FIBK BATEAER 6 & USKRBATETER < B
JAMEHEREO T F L Rk
BB,

IF Vv CHIERT R, TEOESE, BB
EHEL T2/ e, BEANEES L U
B®c iR T L 2.

FEI3E K R

COEBTHOEFAZOR 57 4 —
DEMETRMBED = F v > OIRREIFREIZ0%
THo 1z (BI6E). EEH~y FA~A K
B U A Ay PR s o+ vy
DEFEFETH 290 2 —KTE2E—~7
BESNZ, FR7u~ 77 70HFBEKR
Buio®, FEREEMIOBOIOE - 2T
VLB LD EHEML TERETo R, M
BDLFVE, MRS DH A>T
DIF vy ORFRFEOBERIZEEDOEHE
Folz, MGEOTF Ly OWEE LEHRED
v — 7 BOFXHE £ &b TEEET OHE L D
FIBZE <, r=0.998TH D, T DfEIZEEY
ERTIIFVCOERRITIAREROEN
DD FEFTIERBEERTHDTHo2
(#17R).

PR R EESEE DI 7S A2 EHL, =
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FUrHEORRNELEAEL TE
8RR HER %1572, TEEFO/NE
DT0%HSBRE L 7o T bR R
s SEERIE E THIBIFER I F L

300F

E)

2 2 AvGhE DFEBIHML Tz, JHRIZBET

e 4RI T F L Y OFER RS

< 27D, FO%5 R, 6 RREGIcE
100

IF Vv UEERIREBCES L, —
7, £ BIEL Twinngs, BETE
. . ‘ . . BERIOEE TR F v > OFREIHE
- 10 —5 . ;;gofg@ ] ;g 10 15 ﬁéﬁ?ﬁZﬁ#F&iﬂ%%ﬂ@’(?ﬁﬂﬁé%t@
1o L AVG OEHHEEIO M 5 D, SHERI%E CRBITELIIEE LD
BlSHMmE CoEREEE L LAEE  DRIEO S LaTERAICEML . B
BoOZERIZT B FO XS T HAEBROER»S,
BRI 3 BEREILI I = F L v O RIE
T2, EENRERVTZISI L
Bhhol, FITEAERTCRESET
MREERIRL, £91 MRt 7
FAIRREERL, &5 CREED
ST 2 EFERE L, ZOMICHEE
Licd vy (MR 3 B5RE) %
HzE Lz,
TCBICAVG 2T 22 012X D
TERWIEOERRH S e (819
). REERTHWZ ‘BEIE OFEREY
FIRBER D SMRE D, MBII0E%E
TOERLBEL L, EBEED AVG LH
TEETIREEERIC270H - fz /NE DS

HAON J|EEREWBI5 AVGOAEOME,

HHA0H % BII0HZBICIZ96IC A Lz, ERED
I IR ﬁ }L}E—H-—,@ 2650 /NTE 3 -
# 1 AVG MIETEFE T b 2650 /NTEHS6412 Ji

L7z, —7, BERToIiEBIBL
Tb AVG DML, A b S THT0DNEL60~T0 A LK I 75 - 72, 15EI15
HEMBICBER G R o e,

AVG B X LRV SR I ERED AN BEELBC L VEZETH- 7 (B20X).
TabbEE LB M B%ICE-> 7 1 BY ) OFENHII AVG B ET45.1,
BB TL0. 4 TH oz, ZHIIK L, EEELE Tk AVG BB T53.2, MAEEET
26.8THD, AVG ALK 2 FOTEIRGIIFIZIR 27 Uz, SRS CEEELREIC BV T
BA5 HATE 3 BATC/MEBHHEIML T3S, ZARRECHEAL-TEROSEETHS,

fem D AVG MMBEHTEHR O R IIH L 72720, TEEOE S OREEIC b B8E 5 2 1- (5
21R). AVG ILEOHR IR B OGS & A EEERRE I L CEETH -7, B3 H
%meﬁ%%mﬂwfﬁﬁéwmwﬁﬁEnéﬁznu%ﬁwﬁﬁkE<%%Ltmﬁmﬁﬁ
WL BbDTH L, AVG I %1T - LIEE T3 % OH P OB EORA 34 - 7=, 156




CHE 7K ORI B 2 WERBY &L > OBEIC T 5 5%

23

SHE STEREIEM LRS-, BEE
DHEEAIRIEE FTER AL < W10 H %
i 568 ThoToh, BEMUBILE X
107g 20, WEEICRE»> - BETE
BOANEL Zotz, HHILH®K I
AVG O, EAE I h0b & TEET
Br#HEEE L DEL g 22, &
BED AVG EBIEE LRV lF s
THOTRRBL53H D, 20 &ES X
12.6g 278 - 7=,

EEAD AVG BB 2080 2
BEEbid -7z (F22M), BEL1T-10E
T ERO IR & 58 O RFATCERS 24
L7 T, #%6 3 HElOBIEE Aty
EEDB 2% TH-T. TOEHEEE
BEORIEEII25.5% TH o7z, AVG L
EPLETNBREELEEBESZINLTN
52.5% £52. 7% DEATEERTEN R > > 12,
TEE R D/INED80% L L WBRTE U 7 W% i
BIE & Uizads, BTERIRE > ThoeTo

IEDBIET 2 ETICII6~8HEEL T,

BREOEEE 3 L EOTEE b BRI £ T
HEATE,

WRL0HBTTT T O/NEHMBITEL T
BZWEBTHEIF LV ORETE 2<%k
Moz h, S HEl» s o5 v ORE
D sl (823K, B S HETwix
AVGILEDEE b, EAEOTLE b it
RIF1%CHEL T o720, EREE
FEOEOBEEMNY 5 { % 5EH» 6 Ak
IF Vv DFENED ST,

BED A % L ABIC L F vV DHERE
BEF LR, BEEOEME = F v 3%
48 - OMCIAEREBERE R L, F4TY
BITED G E D S 2 THITARZF L VDR
EREE o, TFUVUREDS— 7 3NE
M3 HE» AR TED SN,
B3A#»s AR R 0~0.1Inl/
g/h Q&I o 7z,

HE3HIC R T L DWCAVG R UE L &
o IBE IR, 63 BRT» Sk H I
DI TOILF VY DORETIERO OREN
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Hok WEBOTEEIC BT AN L WBERBEOABTERCOBMLU WEEERRE &
IV RER Dotz L LBELRELERERXE LT
B B Ot £ zFrvIR4ER VUREDORIMBELR > T, T 2bbEBE{LET

(%) (nl/g/h) 36 3 BT &k E £ T 2.96~2.97nl/g/h O =
+ X
ziji 2;2 ;gjig FULBRE U e, 7 LTHEIS Bk L 108
®__» 96:40. R AREBR D S THE LS B RAERE
XS AR

0.10nl/g/h & 0.05nl/g/h L WS EwI F v v H4E
BED SN T THoTz, —F, BEERREICE W TIIME 3 HETo 2.36nl/g/h 5> & I H
D 2.7Inl/g/h iz @A H -7z, HHES HRCEHEX b F v OREZTE R
Moz, L IAMHMEIABRIBUZFVYORENDD, BELE T 0.05nl/g/h, EEELE
T028nl/g/h L VEEBEILELSDOIF VvV U HFEBNBEECE» - /2, mHEIOHZIZTERY
BELBMLOETH- ., BRSO BHAREDZF LV OFREEIZO LT,
ERELE BT 23 HaTr o MEE A F v v REDHINIBTEED25.5% 0 5
82 1%~NRIW ST EICE B B3 (B2, ZhicL, BELE CRIEEDHRLE
DETEDRZ B 5> THBES T Tz, w3 HAToBTE=RIZ45.2% I EL, %
BIHICI382.8%Ic k> Twwiz, ZOBIEEDEVHIF VU REBCEE LIS TH B,
AVG BTEE» 5D F v o RERZFEL CHFIL: (B23K). B, BREECHI DS TH
5 Heli» oMU TozF v o EEEIZ 0.20nl/g/h PIFIGEE S, MOz F1 >
FeA BB EONL/30TH > 7. ZORBOMNEEE L MUEEE L O F LV v RER
DEFTAVG > THHIZ N bDTHY, BELLEECLEED I FV UNEELRET
EPSEZDE, WMHAKOZF VUV RER T Y YOEEREBERO—>THL =2 &
J.
EEELBICEVTREA—TEEANT, YR EERETRE L CoF Vv U REEBNER - (B
23R). 99.5% D/INEDSETE LI TEB O RE DO = F L > 564813 0.96nl/g/h TH D, KETED
INER—EE B, BITERMNIL.3BDOUTIRLDO L F L v FAEBITH 2 %\ 1.73nl/g/h TH -
7z,

FaEn & =

IFVUOREHERE L TRVSOR TS AVG DMEBEIEBRRB L UMEIC LT
EOESH5 2 ENMRESATWS, Thbb, YLFLADEE™, ) o aOREEHET ),
M2 NDRAYIFT, 7YX A ORRED, BL U in vitro TEHEBO Petunia OIEOT310°°
~10*MOHHDOBEE CHHL SN T W3,

S5 2 D Poinsettia DIED HRERZHHT 3 72011310 MO EEED AVG 252 2 W
EDBDH B, I —F—v a O L 2R E 579 12136.8 X 10 MOIEIE EE D7k IET % 4]
VODSRIREL D LRRWTHo7e LI, BBEGTTo7 ) YT OEERTIHINEL »
AR5 X107°M®D AVG 28#5§ 5 Z Lo & D, REORROEIE, IVEEH OBIIERE DR
P, BLURE L EREOMORI OEIMORENA SN T 129,

AVG ORIR ORI HIRIR <, in vitro DEETIZ 2~ 35BS = & BEeEXN T
5”.Uyﬁ@@%%#?@%ﬁf@AVGm&m&@@ﬁﬁ%Tﬁl%vy@%éumﬂé
Nz kwny
7P7%HﬂaLtAVGm;él%v7%&%%@%%Wﬁ&wokt@mmiﬁﬁm@
DY THSNIERESEIC L T HBNERE OB T, SUNOREMEEFS 2 1z L
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Jo. BT AMENECEBTH S Z L, EBFHET TUET 2 2 &, 10°MOBEE TIREEED
BHONI IR EERFERLT, 3 X100 MOEE T 1:BMATO% 1 BE O 2TV, 5
B 3 HAT & W5 5 B0 MOBE TAE TS L & Uiz, ZOEBEOME I X b BT
mO» SR £ TOMMF = F v U REOHIIEIZIRS - E VD ST (5523K).

AVG ZALEE U 7768 TR ICTEE O KR, BRES P LB EANH - 7z, AVG 5
DOHBEEZINEI T2 2 EBWDSNTWLEHS, OB ORENERESEENEIC L2 b
DWE S PIFBHS TRV, AVG RAE L BB RFRESIP LB L 3 HEAD A S s, £
DERASTIHTH 5,

BE, BEE, 703 AVG LB EGRR L, fEEL SO 71 4 IBTE 5 HRiOBTEE
1 RLUT O S E D, 3 Ai» o mARE» I (RS ->7:, ZLUCHBESH
BLEBI L F Vo RERTL DR RDD, ol kllkol, " FIvL7 KBV THH
ol E COETHMSE, MEHO L F v U RERNRLE L, TOMEE 300n/EB/KFTH
ZZEPREINTHE™, ZOBERRERTESAT: BB OBFRVOLF LV U HEED
H3ETHE, FIorT RHOWEERTEIALCOBERBICOVWIEEDEEELRY
IFVETEBOEOROY A% 0 COBEAL/KEEICE O T2U4RMEE ¥ TTY», 20%
BBKBELSRESELIFLVERHELTVS, AEROBHIIB»SUIDEEL 2TEE
DORETLIFLYBERELR, FIv7’ O1EESD O/NEEIZH240TH D 2,
CER ORI60E HANTHRiERy, Fovoy ' ¥ ‘HIg LOxFv I HEREOEIZH
EHEEREOEICLZDDERDNS,

R F vy 2 ERTABREO—D2THS, {EroDxF vy HEOERCIZELDOHE
T?ll‘ 39, 81, 82, 107, 108, 124, 125, 126, 127)’ ?ﬂ@.é@:ﬁ%{%i 7‘: Li%ﬂio)@% 0: J: 5{%{%158), ,:Xg,%zs. 39, 67, 127)’ ﬁ J:
UHAE™ 10 e Bisio N Tnw 5, TAA RGBT 2 L 2 F L o ORENEES NS 2 &
Do, T EBREL —F Y OEMMN I F VY REDRERRE B> TR EFEZONT BT,
LA DBERMEBTONEA—F VB LUHENICE L oA —F v 32 F vV DERE
fﬂiﬁ.?—é :: }: f)§% < @$E% b: J: - /CE@&) 6 n—( [ %) 1, 4, 24, 35, 38, 59, 72, 76, 79, 85, 89, 90, 99, 111, 113, 114, 152, 175, 176).
NAA 17 L 2 EEBEROEEE NAA k- THRah Lz Frvitds 2 Z DN T
29 HEF L LTO NAA L L2 RAROERBHEER I F LV EROEIMI L 5 Z 0R
WAV AEFIRETRINTVWS, 7 TRIFLVCORERWEBCEED, TD2
~ 3 HBIYRDERNSE I 2 I L ASHED SN ) v T TEREH THELLTERER L
TEECLLIELIDSELDIF VY ERETSHEVLID,

FEBTEEISN: B O CHBROLEE, T b btk I35 & RRICIA D 6
0HZZ THRLEL -7 (BION). EEVICET> T2 F vy ORENLONTZZ LR
FoBWTHZF L rBHECES L Tws I L2 TR 5,

IHF L VR YBEDORE A EET 2MEO—DTH DI, HHMORBICETL> TE
BECRIE R RIZTCEATORENERENL I EDLBETH S, KERTHEON LTV
CHAEBORESMEE 3Inl/g/hTHY, 7FTREN 4~36nl/g/hP L D DR E VLS, EHEY
WA ERLELRTHL EEZ OGNS, SHRIFVYOREVTERGICKRIL> THL
NIzl EdsTF VY DRESTEHREVEREITERO—2THELEZONS.

ITFUUNBEORE L (EET 2B L S — DD F LKL B A —F OB
O TH BRI T F L BB R SESAIPS DA —F v OBTEHEE L THRE
MEEAITEL, TF LY ZOLODERIC L VEEL(EET 2™, A —% v OBTHEY
HrEbhsd TIBAZETT S DEEOA —F v U BT2MGIT2 e F v ey 22
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MREED, BEEOIFL Y TLHEEMEBEENZ LW, ZF VLV V34 —F ¥V OBAT
EHETZILEDBEED T F L ENTIRBEEED, —ATRIFLZDD
DNZF LV OFELEEL TBEORMEEET 2 LEZSNT M S %N,

BIZE TR~ & 5 IWEEEDOIEREIC B W TIIHHFO 4 — F ¥ > OREMNBIT L RKIBHIRAT
DHOBA BB SOERDO—> L E 2 s i, LRV OD L WEELE TR T
BBEROA —F ¥ U BITRRENBTIES THo . AVGLE T L EBEDOERE
TERBEP - TDIF AVG R F L v OFERIE T LD, EEFOA—-F¥ B
FRERENBITHEBTH 2 LI CHERLrO R EEZOND,

BSOSV v RERZH - ZRB > (HE> A —F Yy VL DFEHINZ T, Ly
L7 Ry OBRTIIZR/ICL 54 —F ¥ OEINIHE 6 BUR 220 T, £EBRTHES
NI BEREOE VI F VU REFZRIC L > TEE > RNES —F vy itk > THHESI S
DTV, 7Y TRBHEBICT TCEROBRICA> TwEPZ L5, fMEERT? S W
WO LF v o BEINEEMROBBECEL TEL D EBbN S,

WEIOHBCEEEDIERE T 0.28nl/g/h DL F v v RENHZ SNz, TOXTF v o FEHNE
BETRBCBITLREREHTE /. B1EOERTHHESL HECURBIEWTA —F ¥
YOS A SN, I TRELIFLVIIRES —-F L OBIMC L > TEHERaLD
DTHBEHLENE V., HEVEFEREEBEOLRT CENCHIEL - RROBER LKL T
WABAREE D EZ 5ND, QXIS LTHRELLZF LB ESEEREREL THIEV%
ELLLTWwBbDEEZOND,

B58 RETFLUREBHYE L 7L o REFDPTERGCRIE T

F1E #&

IF VY OBRE OB FIET 2 BEELWEO—DTH B, NAEREZ T
FLYRBTVIGROERZREL T, FIEOERIIBWT "Bl OMBECIEE, L X
FUVYDRERDD, ZOZFVIBERVICERL TR EEZON, FLTZF LU
EHEH D AVG (L-a- (2-aminoethoxyvinyl) glycine) 2B TEE 1 & D x5 v o Ft: %
MHEIL, BROEPEFES L 2 EBPESLITR T,

WELF VU ORENMROEREL TV L ThE, TFVVDORERETIECEST
RGBS S RESNLAREELD S, KEISDLF VO RERTH T LICLD, =
FUYDBTRWGICRIETHELRET ILENH S, AERTEALNLBILIVZF LD
FAEZEET 27205V OFIBWETH 5 ACC (1-aminocyclopropane-1-carboxylic
acid) &, TF VU REHITHZ kx> ((2-chloroethyl) phosphonic acid) % Fiv7z,

Adams & Yang”i3 ) » TORBYIF 2HWTZF LV v OESROMEET v, AF4=y
ﬁ&V?/VWX?ﬁLVﬁMM)M@(MEK&D,é%m;%vyu%ﬁj%tmﬁﬁ
BIRERS 24208 U 72. ACC 1387 th o perry pear » cider apple D85 H & fhHEE & 7> Tk
D7 /BTHYY, BEYHBN TBREOFEECLI VBRI F L TG 27 %17,

ACC DARERHFTIR, &, I, 6, FERCOBERRRTZ L IBBICESEHwIFL Y
DREDVHONTVED, ZOZ L BNERNIZE 272 ACCHIF LY DFEREET 2 2 L &
RTLDTH 5,

TERYE pH H4. 10 B 2 LAAHRICHBL T F Vo 2 R4 4 2 0T, B0 R

il




D 7 F 7 OTERCICB T 2 AT RV E > OREIC T 255 27

BIEBOTESHAZIN TS, 7R850 T SRR, SRR o 7 15 156 165,179
BLUPNEROEREER™ P L THL ST VLS,

FEBRICBOTIE, MEOL > uEE2 b DACC LR Y 2T 22 LI L W EED
IFVYREERED, TFLVYPTERVICRIETEECOWTHEL .

28 MERUFE

M BEE R REIMB RS THRE SN T 2 BRI O1FEDRA 1 &% B0,
fo. MEBREBHEREMCREL, BETIUEIMEOTEEICEELRITEZVL S CEEL
7z, WHFPERBOIHBIKEES DWW TWT, EIERUEO/NESEEL T AEEREAT,
INTEBUR 2 TERER L 7.

WHTERD 1 BRI ACC, 22 R8BI U AVG OXBIRICESHI L LT0.05%i1c7% 5
&5 Tween 20 /02 72 & O % /NEUEFERR TIEBE I+ CBUE L 7z, SO R F—TEE it
L, 364 HEI MBS HBRCHITHEH 3ERVEL TiTo/, ACC Lotk
DABIWOBEZIEOMIEE L ZAFN I X10™M, BLU20mE L7, AVG i3 1 HE DML
HTE3X10™M, 2EHESEEOUETEIOM DEEE L, ACC, 22k rBL U
AVG OB BARERN BB TE® L TRV,

FHIEHOBTIETEEO KR, HELRHEL (BHERRELITILEONTVE, ZOHEK
EEETIRRUBEOBEBMBZDLDIZ X B00, KEEEWNE LI LI L 2002 HEET
5 1:9120.05% Tween 20 D/KBEROBAAR &2 INZ THEE L7z,

BEZHETEED 3~ 4 HElZ, BEN—IBE > ThrofTofk, 1IEBICERT/MERIE
1402 BE & L,

BE SEELr ACC, Tv iy, AVG, Tween 20 35 &k OEMIE 2 A SHE 5 £ 10LE KX
LB, BMBRIE1EERE EOBTEESEATHR L, SHENERSIZIERT LR
FITHRIC TR TOEE R FIL, BROKEBERHEL 2,

BIE & R

HE U7 150DTEE W ETEL0HBTIC B £ U Tl /NEBOFINI3243.9T, FHEREEE3M.1T
Hote. WMIEETONER IR OBRE T L ICHHEREZ 3L, EROLOE—ETEE
BERLIZEWVWZ B,

#33RIRT & 51 Tween 20 2877 U - EEETLE OFBELIL39.6T, EETLE Ti339.2
ThHY, BUHEOBELE - EEELE TCIIFNEN4 .2, BLIU4H.0THD, Z0O40HK
RlcEEEIRTED bne oz, £z, Tween 20 A TREELE b, EBRELE b HNHE X

#3% Tween 20, ACC, T >BLUWAVGH 'BHlE OFNBUCKIZ T

e % B % B
T 12?‘ ACC zohy AVG fEns Tgf“ ACC zthy AVG

BT 238.0 2327 246.7 2407 2413 2422 2333 2887 213 2540
Eeg 4.2 39.6° 241" 8.9%  60.9° 4.0 39.2® 155 6.8° 46.9*
R 186 17.0 9.8 3.7 25.2 16.5 16.8 6.0 2.7 18.5

(o5
ERVBORNEOERDa, b, ¢, dBLUFeDNFDIL, BR-LNFRY v AVDOEEREILLD 1%V~
TEBEEBHDLZLETRT,

Bt o
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24

F26K

ACC B pTEiR VI B X134,

HaBA16 H 1%
LA AL, EEE.
B g, BB,

TE:
T

AVG BB TER G B L IZ T8
HEI6 R

LE:
b SN
TE:
T

ACC Lz, MERE,
ACC jis, %5,

SEALEE, EFS,
AVG L, R8RS,
AVG s, #E

BBE TRk MESTERVIC S LIETRE,
W6 E %
LE N, EmEE,
b RN, EBE.
TE D RN, EEE,
T D R, BE

Db TLCENEIEAY VD, WTFRDBE
bEEEIIC, Tween 20 10 & D ERHNET
LicaEan, LB TERERTESN
T BRI DZE LR HAT < Wb BE ~ KA 2 8
FHLI OB TIERL, ACC, kB
JUAVGIIZMBR AR TIEMTE B,
ACCHBWiF xR VAEIC X ) FER LA
ELLAREZN, ZOERRBEELE T EE
BETOELTHD, BEDOIHFEVEHILEZE
BRO o7 (B3 %K, H2X, 525
B). ACCHLEE% U/-fEBIcER L7 BRE0E
MEELET24.1, BEILETI5.5TH- 7.
TR NEE L fEBEOTEIR Y 12 ACC AL
FDHELL, BERNL-BRBREEELET
8.9, BELET6.8TH Y BEHD/NEHD D
To3. 7% 2. T%HHEE LI BE e d o 7z,
TR AEE U TEE TRIEE O SEEEE o/N
T8 L SHRDHIE U, 7 OBBEED R ILAA T (%
25, FRED Z L EBERRPHLLOOD
ACCHEDIEE T LD bz,




CBE D 78y QTR IZ B 2 AEAEY AL E > OREN T 2 Hi% 29

BT RANPOETESRFCBLIZTE
EHe0 H %
HEFMEEL THRFBRIED SRV,

BIZEDEBRTHRLIL EAL L 51 AVG B RTER OB RS H - 72, EBEETLE
WBWTIRAVGILIEIEE OB $IZ60.9T, EABRE CIR4M4.2TH-7z (B3&K, 526
). &/, BE{LETH AVGLBEEEOFNERABIE LV ZuiER»AAa sz, &<
WEEEDILE TCORMRREETHY, HE 220 TIEBEEICER L1005 2 8 3 SR hs 5k
LI-BELH-o7 (BK, 2272°—¥)

MEEDETAHLONT AVG OEELFKEREDVMESZHEROBM LD TH 2 »
EREET DR P OBFRERE L. FTOBRRE4RITRT LI, WHEI0E®ZD
S16RBIPITTHERLULER TIE AVG O, SILBIZ»2b &1, PR OEZHEOR
BH3/4~4/5% HH Tz, BIEVWEERN L TO RN TRARED 1 23 2HE0ET:2E
DERNSEDRKBW%ITEL, AVG DUEBET R RITTHIREL N LhroTz, L
BoTAVG I L 2 EEREOTRIBHEEROBEINC L DTRBVENVZ S,

BRI ROBETREENOER L ORI BB R, BF2 1EULESATEREZHRUILR
FIZIZIERICAS S ThHo e, BRPOBTHE, BFOMER LY RMRLINCERT 5
ZrLIHeNR,o Tl (H2TH). TERWEE TERL TOEETORMITV»H Y 5 shot
berry L D BRI DHSDITINE Lo T,

Eagk AVG 2B L LEEERE,» SHHIOE»S16H £ TOM
WHR LB UEREZIE £ THERL CoRRho
HrPHoHEEsE (%)

& F ]

s i1}
0 1 2 3 4
£ 4 813 15.6 3.1 0 0

B B B

AVG 76.3 18.4 2.9 1.9 0
® oM 3.8 65.7 8.6 1.0 1.0
B N B AVG 0.9 70.9 23.6 4.5 0
I L 0 55.0 45.0 5.0 0

(BEFETCHE)
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EaE E =

TRYADI R ABIELTRE L OWENDHEH, 0% FRBEOERBHDEA
(BT 3 R SRR IIET T L SREORPEER NV E Y & L TE S PEEER
EFIALIDELIbDTHS, RARZEMINET 2 7.0 NEERC TR 0EE2 LT
EELP(EESVIMELTORTWET, LeLInsDWETHy oz Tk DRE
FuTR b 100ml EOBETHY, KRR THVZ2mE D E2 P EECRETDH S,

Weaver & Pool'™ 3 BEF L LTD TRy DMBLBET 270 “TADy heF T -
FULEHYRY T 3@y VO 2 B, WEH, WEI2A%B L U9BBOTE
Ex0.12051,000pnE TOWMEETHUEL 7>, #OBER, EEIEDK ONERFIZFD L7,
EH QM T 2 M OTLE L EEE 2155 CE100mOBENLETH o7, LIehi>T
KEBRTHOW IR OBEEDO20mIZ ‘Bl OB UET2OCERERE S i3k
WEEbNE, T RVUETEBICBO THRIFTPHNAALZDEEECL S OTIERL,
ANTE SR D BB X D BRSO E TRAT L 2 kol bEZ 61D,

TR VIFIFUUERETE LR, BELLZF LV E o TAREZF LV Y OERE
BT 2, TRy ONBEBEBLFLYBNHEELLBCRIEELIIESREDLF LV U N ALK
BBONAEEESH S, Lo TR VI L 2B L WIERWIIEEEORELF L
vESEIFLV Lo TR ERR SN DEEZONS, FLTIETo RIEMLETE
SIEDHMBEEDIEEZ NS,

LIATT Y N ERWRERTH L, S OB OWTHENCE 27 ACC LD
BETCIHEBERIFLVVOREEZEETLIILHNEDONTVED, KERTALNT
ACC It L 2TEIRVDEEIINEZF L v OBIC L 2D EEZ 6 d, NEZF Vv 2 ER
WIS L TWwW3B Z LI AVG Ik 5 27 v ERDEENTERO G L2 2 Lo bR
T&3%, AVG ik F v v ERORBEEEDOH T SAM » s ACC ANDHETEHE S 5% 17,
ACC IR F v » OEERICB W TIE ratelimiting DRETH Y, BEOGEEFTCESICTF
VYANEERT BT, Licilo TREERTIT>72 ACC L AVG OB IZTEEMIZ 81T 2 ACC
DEEZBHEIEILODNBTHL LAREN, RELF LV Y DEREEGLIUEBTH- 2
EWVNZD, TOUNERTIBECWCKESEE LI S, RENTF L o BERG OEEICES
E52WBETHLEEZLIENTES, AVGIZE2EBROEENSHERLED L Z L2k
SbDThbo7l8d, REZFVYMBEIROIREELTWE I 225 0HBT2H0T
HBHENWZ B,

AN ﬁ@ﬁ%b)@gﬁ]@_o ELUTARZEEMNHIT S N Ty 580 122 123 136 170)' K%Eﬁ@%ﬁf
AV MBI BB I3 ZREEEFD DI TR, BHRBOKB%IE 1~ 2 HD
Brzes, BIABRCEINIETREEZRRL, HOMCZIF L URTEREL LEFELTL
Tobh¥n, ki HE ORHKZ4EDD, BRI ANEREh L3 TTHLA, SEO
BEORERICLY 1 BRI I HUEOBFBER S NWERLEEL R EEICEAT 2 2 &
VS PICE 0T, Lizhio CRZESTURVOFERER L @A DBV EEL 55,

HBoE B & % =

FETEHEMEN T T FYORFECOREE LT, 1) T 210070 o) sy
BOBKROBEZIGEREI 0, 3) HFHOBHEDIRES DR R 125179 4) 8




CHE D 7 N Y OTERCIC BT 5 NERY RV E > OREI T 25 31

*_(LL t%}*@ t @FE%@%%@%%“' 80, 136, 138, 170), 5 ) pic ,5 ikzso. 136), 6 ) ﬁﬁ/&kzwe. 170), 7 ) i
YHYRZTOZRENRBTOENTVE, ZhoDRFECOERIEMCERE %2213 Tidh
<, HECERLD > THRBER2E#HICL TS,

HZLOBBEORB THEERROFEES LIELEFR+0%228, 73RS clsbor s
NTws, 7Y TEELEONIBERIILE, SBEBEICL->TELLY, brEOHKEE
FHETTE RAAY P F T« 7vEHLRNT OLI%HS ‘FIILT7 ' D49.7% D%
BHTH2'™, Coombe™ 34—+ ) 7OHERUET TCOZHEERIE <AAv 4771
FYFUT " D5%»5 ‘Shiraz’ D3BROEHENICH D, KEEHEEOE D 513 2 DZFERT
+oTHBEL, BEFRROFERA2L L A2ESODEOE» SHE LTz, ThbbEERNIE
HIEDNFEL2SDT, 6 AEOT Ry 2BHOTHEEC 1TEELS DS0EB L TEREL, /Mt
BT 2 1 ELYOEHEEPEL §52 &, VHRBERIELERED18%» 5 NEIEE D60%
WETHEMLLZ, BECLIVEOEERPEL T2 LZE L EHBOBEDERE L £ EIEE
SN, ZREOCHEVEETBROHIBERICZ- T I L ERLE,

ERVOERZTTOREH, FLERSBICI->TwEDETEDOTIREL, HOERE
BIRBERICE 2 2 L2 BBICRIFILIME SN TS, Thbb/Akk- AR, Mi-SHO
B CRAAY N AT TUEFYRYT OEROOFER IR O, BHRLELOFEE
B O ORFEER I ATEETIIRL, BROLOOBECHE 2 ZHBROEERDE
k2bDEE2). ¥ Bl TRIEHBIUVBRROEERITZREBERERCORR LS
BELARBVWEVDRTWRPI LRl Ths, AERTHESWIER,LS b ‘BElE™ OFtiRv
DERANBTERE L2 L3 ELONZ L, THhbLEEEDILEOREERIZIB.6%TH, —
FEELE CREEROS/NEBICH T 2 HEEIZL6.5% Th o 205, BERO/NMEBICHT
LEERIHNU TH -7, DENVHEEEDOIE CHNIETERL THEL Lo lx D/MAE
DIBWLOME, BECL-THEELLIEKRS, LEB>TIRsD/NRIIIZRE LS
ETHEEN DM, MOFMS»rOEBETHEELEEZSND,

ESERZHEFEOOERO—D EE L 5N T\ 55 30 1170 g 5 FOKIEIR O EER
Aes 137198 1L 14D SpEREAReS) g3 1 ONE S BROD AR MO K & D, TEROFEFER LEEE
KRG VLIRVHILCERH Y, NEEBLZEDEL I LErOONTWS, L LAY
SIESENT R OTEOFEFR L EEROBINCRIZ THEOBRIFCBE L TRFIcRET
Rz L w220, BA - AME30E S BBOERICEEY RIEL, EroTEENDERZ
RBEL, TECBOLTEREORS, Ltz FATNVI—NVTBEEOYMEOEREIEET S &
LTWwa, ZOWENMITHEPIEBELPIIL TR,

EEMEYIC BT AWBEZRL LTOEIROLBEEIE »SEH AT b22bS
¥, EERREIREESIC DL TIRAEL ESE , EIRVRBRICEE T 5 & D EERRPD
FORBICDWTH LB TRRVOMBIIRTH B, 135 RO EILFEFIRIEOVIHAOH
7o TIHEMAN T OBEOBRT LBIGSH D, B> RS F v — MoLicmE M EYET
ERITLR TV EELON T, LrLIDEZREESH, BIRBT V7 ERelEE
LTEEPRBITLY T VAR L, SOCBTLRTULBEOGHRERET 2L v»IFZL
Fholr, LiffeoBo R 3 HoR#RCBVTIIEI I UDP-7va—-AEw Y
CBOEREED, UDP-7 10— 208 5T 5, L s HoOBRIE UDP-7 v a— X LR HE
PESL, NIUAILAYI—VORIGICE > THRRT 5., Lyl IORB#RICBITZIED
FEOERL—BEELBIANSNS EFTRIEE> TRV,

B« %% ‘v RAv b AT - TFUFHFURVT FHOTES ROEEEM L, #
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WOBELETEOBESHASHOERUENTEEVIC DL S CHELSE 2 20D THE
2ol FOHEE, EHEOREA~ORERZIFE NI - 120, BERIFHL - BEK
PIESROEBERAR LD Eoo/. 56 HEDOBREMEEER L LI VFHL - BEXDOAMIE
FSEHARIDELoT, S5 2HORKMBELIEFEZELEX TIRIZEASERLEL
2, HL - BER TROEBEBEELL, BRI OBE»STHL - BELEIZ LD NXE
RREY, ¥, TS B, DA, IIBREPEEPTFEABITLYLT LD, BENMEESH
Zrimlie, TOZERIEIEXRSRETIERWT R yBOTHROH LAY ZIESIED
HBEALVEL BELIZFEECELOERDAFOFVNENTHL I LEEKRT S, M
BEERLLTOESBFOEMENB L UVEBEEPNBECLVIERCOER.2#ET 5 2 138
DTHFHLLLEEZ NS,

EFEPEEBE ZHY, MREIEL HBBLIEY, BIUREEACEE LLEIRRY
B8N TEEROBELVE AN TWS, BRALEREDERINTE, BEATIKED
BB NHEIE LB TIIZEEINET U TEERMMEL 25, BERRBE ST
FAE, RFHHORAE, ZHIEZIASAEBETE 2 X5 BERELZ EBENTH L, £LD7
FoORBETIIREHEO ZAFHBOMENILE Y, RIESEED &5 ICEREEELITS LILR
WAL RE, Bl 3 ABERETERERSERTHY, BB FEBEHEEL
BB EWIHENTEROESSECTERTHZ L3N THWS, KEOEFEE LTHLLHE
Hah/: ‘Bl BTEMTRINEL, 2EFORES >REVNLSVOTHBOMENSEL
(B Vb®S “HIENE &0, IOFHMEBEELLIEBERERVSELLI RS, 20
LRI EDOBBALHELRTAFHELELOBOEEDEEBIERCOERO—> L £ 2
S5NTWV3,

REORFOL S - BEEZTOARBARZ2AD L, TERATETCRIEHIHEIE - HET
BLENCHIERCBTEL, BETS., 7Ny F CREFELLFBRBSHE L 2HS, T 73
ROMBIL L BICHEL TREET 5. ) > IR F Y TRET L RFORBIZIZRBETH 2,
TE, AXE, Vrd, 7VOLIKEEBCHBOBERHEDEMN E - udh, b
2VRRICOTDLDHL LI RBETRBEE L EEOTHEEIBENOEEESBIIE LY
BENbBITTH2, —H, 7FURHIFOL S BRI T CICHBIHEL, »kh oK
DFEMBEFL T 2 FEIFEORLERDEER, RILEYOER & AT EEE L BED
ERICEEZHEERIEY., BLUERORKE, RERAD I OERICHEOMEENSE LT 1D
FOBREBTRRELFBEOMICESDABEDOBEENEL 3,

TR THBOMRMEELERLTVE I EREL»S5ED SN T2, Coombe™ix
188347> Miiller-Thurgau DFFE %5 L, &l - EHB T COSBEREOEEIIED LA
DETE, KEREVOTHDLBTIILS 2 L, ERICHEL TV 2 50T I3 7EE &
@@Kﬁﬁ@ﬁé%ﬁgﬂibf%¥$§%%5?6lb,%éﬁ%ﬁﬁﬁ%ﬁ%%ﬁ?a&
WEBED L, FHEROD, BENBEL TORVEORE, BLUBEREOBERE
FOBEMNEMNT S8, nEBEDOLNTWEE LTS, Oinoue ™3 BA7E 1 ~10 B FTIC %7
m%%%w%b%ﬁﬁ&,%%@%%%tﬁ&%%ﬁ%i%:a%ﬁb,%@mibiﬁm%
%awgﬁ%mwﬁﬁmﬁﬁénfmﬁiwtwﬂ%éna&ﬁ%bfwé.:@iﬁm%%
&%gb§ﬁf‘%‘?b<é)ﬁéﬁfz%@@®ﬁl, TT@Z{ZtW@ZE?ﬁéhTM?:%)0)720)7,%, F 7213
Ch%ﬁﬁ%%@%@?%57b>6l‘9blfci%57§w:b-(bljgm. DB L TIENOREETE -
ERICEHECAR S N FEDS BRI IR T 5 2 £ 2R L, T 720b b iR I B
REMT & B 2 o0, LD DRBHR MR DREBRE D] 2~1 305 12 48

s
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mu, EREOBERTCRERBENRE REC00boTEESRENEL Lotz b,
oW INS DRI 1 ADOFEREOFTOREDER EFBOBEDOEOBSHES LS
EHEOFTESONRBICHEN D2 I ERBERTILDOTHE L LT,

Coombe* V37 F v DEMBBOFEEDER B L THEEIT L, KO LS niER 5B,
1) WEHIC 1 RN ORREREE ACREL CITEEY D OfOBAHEE T2 &,
TEDOBHB DI B 5 BEKRENEML ., 2) W CEREOELLTHET 2L E o2
CHFEEL by 7228, ERBREMS Y2 I oNERELIBEINL 7. 3) FROHBENBED
58, FHERT L APEOEREIEERZETIES. 4) BEBOLsRELBTEEOL o3¢
BREREZBRY S8, UEOBRELS 7 Ry ORBEZEHL CH2ERISH ESHE LD, B
fLIER D critical week ORI RA & HEREY 2 & DEBRMEBTEE LN TS S
NEDPCHDEFRLUT. 86 BEENEYE O CCC ((2-chloroethyl) trimethylam-
monium chloride) & Phosfon D (tributyl-2, 4-dichlorobenzylphosphonium chloride) # ff
TEATOTEB BT 2 L EERNEE L 2 L 2 BH L2,

Coombe®™ 3 & &1z CCC % #ERAICBAME L T b EEMEE S NS 2 L #R LTz, CCC
WMEE T 7 CRERMOBENMIFI SN 2 Eh s, FIROMELIEEDEE L OMDE
SFOBEPLRRY, IDHELDONEREYGREFTORRERICERL EEMEEENS L
L7z, Skene®™ 37" F 7 #okaskss U, A CCC 27 2 L BEESEIML, /05
WBhmEOkE L CCCORMEHASLE THRENREESNL I LE2RLEL. Z05E
FROMEESIHE SN Tw 20T, CCCIEHE L Mk & OO KB REY DGR & SEOHE
BRAEEIEEZSNT NS,

LTI B~ CCC £ 7713 SADH (succinic acid-2, 2-dimethylhydrazine) 7z ¥ 0 4 £
Bl BRI T 2 B0 LRI N, BEENEE S I NS ORI L > THE»D
6 nf: 19, 46, 52, 110, 117, 118, 123, 157, 161, 165, 166). E%ﬂﬂ%uﬁub§7“ \~ ‘,7 0)#% 3 %—%&) % }EEE b:,) l/l'C i%
BOMEIHKE L 2HBLEE (B LOMOBSOBREDOBAICIZLDEEINTET
546 53, 110, 128, 157, 161, 165) L/z)){/tfiﬂg NaitO 6“7 118) iﬁﬁ:{gﬁ-ﬁ@ Eﬂ& 0)4[:}%% CCC if’ ((j:
SADH B CIRIENET 5 &, FrifOME2INHE FICERROBRESEINT 5 2 & 2 HER
L, £EMHIFIC X 2TEIRGIFIEZIRZHE ERE L OBOESOFEEDEY L LI BEANS
DHTRHPTERLI ERERH UL, 2 L TARNEYE RSOOSR ER v ERREEL T
l/) % t %Eﬁ [/ 71: 119, 120, 121).

BATEERTE CREE £ BFRC X - THEBFO/NMEBE4IRT 2 L EER2EY, LR
BRHIET 2 2 EAST & H5% 10120155070 smidh v SEEE ORI TR L, TEEREBT A/NED
B b BSOBWEHNH 5 AN TE SN T w55 " Sharples & XL IR & 2 HATIC
TEEDERE 1enz VIR T 5 L ERREOBERENEE 2 I LT, LELRMIZZY & ZHE
BHFS LS BMEOEEYEEL, KERKBI AL —F ¥ v RERTEWMEOWED
VB EFEL .

bAE B2 EHIE BETEHEREOVIED O OFIEERE & U CHTE20~30HBTO#HHE
~D SADH ##5 &, BftthD 1 ~5 HEIOBENEME LA I TTTORL TS, B
B, ##oms, tEOAE S, SADH oME R RO 2 E REEORE 2 LB
T3 ODOLBEOIELETH S, BEILBERECHEOBECEL T, Ekrs, BOOK
EREVOER L SROBESOREY, 1TEBCHT 2EOERENOBI R ENFETHL LS
NTW3H, BENZMEORITESBRIC OV TOMERIIEEA LR,

—F, WERFEOELORE» SAEREE~OEHREEZ N, Bt 25 2E HR
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DEE « REOBRICIINESREYPEAS LRAL L CERATMENIECEHE L TWwE Z
ENTRTES,

TRV ISEER R I 2/ E L ROBRBRR TH 205, HBERIIZRIC X 5RO
FELDLUFICEI > T3 EEbNE, IO ZRMBRD O DNEHENDE
RiFFNEBER BV EEZ OGNS, EROFFEICL 5 ETRVOFER & U THR LEFE &£ O
DONEREGOFEEVEHMTHS EINTWHLEY, HEVLBEHRHEO—DORRTH 25,
5, BiEES T2 EERALVELELTA—F YV EIF VY EERLETAE RSBV,

AFEORKEIE B OTEHECEEBERSNET 2BERELEZ, A—Fvrexs
VY OABEREREUOI R EIAICHS, FOBRELTA—FyrenFron ‘BE’
DOTEFDICELEE L TwBE I L 2HLNIKTE I EBTE T,

BER{T-> RIEE CREAD 1 SRV T £ TOMRMTA —F ¥ v ER BV ENE
{bdshie { —ETh -1, EHEROA —F ¥ > OBITIIZ 0T, #HIOKRENBITHE
BThHol, IHeDI E3/NMEETEEOMOBMBRRNETLIIS VWL I BA —F N
WEF—F U OBITHHERF SR THIZ D EEZSNS,

EE»S DX F v F4 3BT ED ORI S » T TEHMC L b SEICREL,
BATCRT & BRI I IRE D v, Fo BT E Rdo, TRV EH SO ICEE%
Fo BBV T HWMHAERI/NE L SROBEE, TobbitiRVueDHD, FREBIERER
DINEBOFI% TH -T2, BEAELSDLF VU FERVERENLE»S DTSV FE
BEIVEL, BB OBERBICBOLTHHR) OMO/NEEYBESRHET LI 067 RY
BT BT FLVOFEER, B, 28, BIUEOBLL EOBEORBTREIS IS
DERRTHZ EBbNhD, 5V UREBERO AVG 2ILEICAE L /254 TH HEER »
SEHBRPTTILAVRTRSINIFVUBRELLZ LS bEBHEOI TV Y OF4
BIEESRBERTHSE0IEZIHIFENSE, 7 L THIEOBBRICR/INE LHROESH D,
WM REL o F vy ohitE, JOMEREWICERLTRELZZFL Y BEINT
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