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Summary

In order to elucidate the mechanism of the additive increase in
fruit-drop by the mixture of ethephon and ethychlozate and the
alleviation of leaf-drop caused by ethephon, the effects of the
combination of ethephon and auxins were examined. And ethylene
production from leaf and fruit, protein profiles, and peroxidase and
cellulase activities in abscission zone of fruit and leaf were determined.

The results obtained were summarized as follows;

1. The addition of 356-TPA(356-trichloro-2-pindil-oxyalo acetic
acid) to ethephon increased both fruit and leaf drops, while the
addition of 2,4-D(2,4-dichlorophenoxy acetic acid) decreased the
both. The addition of ethychlozate increased fruit-drop, but
decreased leaf-drop.

2. The most ethylene was produced with peak 4 days after treatment
from the fruit treated with the mixture of ethephon and

ethychlozate, which showed the higest fruit-drop.

3. From the leaf, the most ethylene was produced with peak 6 days
after treatment by ethephon alone with the higest leaf-drop.

4. Protein profiles in fruit abscission zone affected by the mixture of
ethephon and ethychlozate showed the sum of those by the single
components, while those by the mixture in leaf abscission zone

showed the middle of the two by the single components.



The peroxidase acitvities in the abscission zone were well correlated
with the drop ratios of fruit and leaf, without any difference in

1sozvme profile.

The activites and isozyvme profiles of cellulase showed the same

trend as those of peroxidase.

Differences in fruit-drop and leaf-drop by the mixture of ethephon
and ethychlozate were suggested to be resulted from the difference
in ethylene production from fruit and leaf, and changes in protein

profiles, and peroxidase and cellulase activities in abscission zone.
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o. A4

BEZHAE o)&stel @ Anbzrglel Aesz olizv|ga Aae
Pomeroy ¢} Aldrich(1943)7} "'} &8 Q@ %9} w4 ago]TizE
ol AAA NAAS] Atg#E MIF o]F @ FAZ(n]Z AR Lo
FHOE sfo] &t zPs|o] sirh AR LFuPo) Hypa e
NAAZE 58 ZHog MuEo)] 1975\7b%] AL& 5] o] Strh 2| }a}ol) A
T a2 (1976)0] o)ste]l H&Ado] YEF wh k. 1oiu} 19764 WA E A
Agel A2 Azx7t F9A HAUch wely g2 HAAe s
7l fsl BAR TL 19703 o) 109)F ) B AL TAste] PESA
3, I ZAF} ethychlozate (ethychlozate:5-chloroindazol-8-acetic  acid
ethylester;}J-45)7F  d2xlo]  1981vdo] ®ofoz S ErQrl o %
ethychlozateE ©] &% °ofAl Azwio] FAaA HE=HAL. St
et M R F 40-509 7 100-200mg/ ¢ o ethychlozate 4¥2 APz
hE de 7 YAckE Bk Urk(E, 1985 sk 21983 7, 1982 7
o of, 1981 o9} #, 1980). Chapman(1984)2 mandarin £Z29) ‘Murcott
ol A 2133} ethephon 150mg/ ¢ ¢ 300mg/ ¢ & 2|3 A3 300mg/ ¢ 3 &)
TAAM #HAe] A7)7t AT o] o FgUdtim BostHet 2 99
= R Fe gA A FolA ethephon®] A X2 HA Anzass Ayt
= H37b dcHGalliani 5, 1975 Smith, 1976; Jahn, 1981).

EF S52A%FS sl 356-TPA(Trichlopyr acid;  3,5,6-trichloro-2-
pyridinyl; 4FB:MaximE HI FURCN e 2718 Z7HA]7) Y
HHE 2sted Al B4av)e) bl 2 aWvt g2oga »wosl
ATHAgusti 5, 1994).  Guardiola 5(1988)& 23T 7te] 24-DP(24-
dichloro phenoxyaectic acid)s oj2] SAIFolA HARa 7}t AA=AT 2
7l sl 9FS olAe HEAHoR H4e] 78 FhAAGL I



th. Ethychiozates} ethephono] #elsl 2H x4 A9o] A ZAE ofEl|
o) AR st= ethephon # 2] 7= ethychlozate *2] FXt} o &all wtagol
Al AFSH 33903, Ado] Ao wel gard= AR ua
ol A= ethychlozate= A2l 4 1apAlof olQal B yS 25w o2
sk} ot go] Fohshi= AHolgtm s ch3H 1985). Salisbury 2} Ross
(192 2< 4 S Adae4 s F7hA0vdn 34900 Sagee
5(1980)= @& 7ol ABA(Abscisic acidZ #elst9 S o o 2a A4 ko]
S7tstel Eels FUAAG D st 29 ojgloe] BeE =3
T Ba7h wel ithEmo 5, 1975; Marynick, 1977; Einset, 1980; Reid,
1985). AR (199002 U wihE 30U ethychlozate 100ppm
ethephon 25~50ppm& A& A Rart= Sgo} dgee 2713
A ¥ %ten ethychlozate 100ppm3# ethephon 5~ 10ppm-<: HEldedw ¥
= ARAA7E ANk drt 222 ethychlozate M2 A] A A o
Rz ojustetae) WAl Frlaten Ay EAHE Egid Yol
Ao oty 2L Zasidn e we dges dA gason
3hTh. 22]3 ethychlozate A&l T4 Uiyl 2Zs= Ae oy
A 23 2Fe Fohel o3 Holat: MwT UrHEEE 1982). EiE
S(1977)2 ethychlozate X2l ¥ 4o vltls YA Hoz gago] o=
4ol FRAn st

Ao Faes Bz e} oy Fro YHE ZHAYoZH
HEbd o cl"iiie] Q9 @elE A W), o]ZeE celulasedt T}
AMES Zaarrt detved olHAE oPalo] HATA ojEA)
FU28E st Wl 22 £k AtkSalisburyet Ross, 1992),
Aol G A peroxidasee] FAHL WHAZTE M Qo
o (Ganzalez 5, 1991; Gahagan 5, 1968), Henry $(1974)& chu)oj g
e A2sHe W 3739 o] 2R 9ol 4 peroxidasee] BAo] Z7}at



thir sodc}. 1231 Poovaiah®t Rasmussen(1973)2 373 9] o] Z3-¢]of A)
sHelsl7) w2 dell  peroxidasel  #4de]  &hspalciar shalch
Gahagan 5(1968) I o] ol A+ peroxidase®l 84S o] Zx.9o|
gtxjof vlelub Av|dsS RS 2719 MEE band7b chebwtriar s}
adch Rasmussen(1980)2: o] Z &4 Al oldall &yt 7he-Raiase] &
4 s dabgo] o AuaAlE zhisvha sl

3t ole i} cellulase®] THAG A= B 7hR] A Ee A of"allo] MX
A2 cellulase R4S F7HA71aL 178 #ulE F7HA Rt E w7t
2) o u(Abeles2} Leather, 1971: Abeles &, 1971), @3 %9 43} 749
o] FH-2lol A cellulase®] &4 oldalle] o3 A=xE o)t drh
(Abeles, 19687} 1969). Lima$}t Davies(1984)v= vl alzje] el v}y
710 ol &R oj=al dMaAE cellulasee] #7de] FUskATiR B3
3}l 2, Rasmussen(1973)2 Valencia orange(Citrus sinensis L. Osbeck)el
cycloheximide 20,:g/miE 2| 1YFo olFH e ZFA cellulase?
#Mo] Z7tstdtn 3o Kossuthe}l Biggs(1977)% release (pyrazle)
9} ethephon® 2] & cellulase] &43o] F7tskalrtal ¥ astich

Lewis®} Varner(1970)= 7 (Phaselous vulgaris) el 1A Aol A 717
ol cellulased FE3tAd=dl(7H8 4 - v 7H&A cellulase) Lh5ol °] 5
7bA) cellulase= S AR A7 G FNA 459 9504 vEvtE FHEAA
e olFd Aol doji}7] el HFHE o] FFHelME A cellulase
% pl 45% AEEHAR o] Fo] A FFo AEE AMFAE W= pl
45 cellulase 2ol AHolx 7tz ol4Fe] @74 celulase = pl 95
cellulase7t AE5 Atk st cHiewis 5, 1972). 3 Philip $(1974)
o)t 7o) o]FR YA cellulase( 3-1, 4-glucan- glucanohydrolase
EC 32.14)9 842 Hox F7z9] tp2 B Aol vrepted
pl 4590 AL o]FF9} vlo]F R ZFolA vtElRt® pl 95¢ A&
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Ad 1. SAF9 ethephono) &g A7t $3 o ol vA=
e

1995 Sl Fe A HAAEE I AAEA FREA AR AFRE
2 st REgFdels 4zt X Bel FEI 2004 SV
AR 208 FHEALS TASH APsATh F9% ARE MY
T A 27 A5d o uAYdL 59 2Ye|A=d Wil wep F
STyt g vl sike] #e URE et APTE 2
o} AlgF W= i EF, 3,56-TPA 15mg/ ¢, ethychlozate 67mg/ ¢ 3
2 238 33 ethephon 20mg/¢ HEAFE AF(HAANE & £
7wy sutE oz AFstdrch 69 17Q(TAHF 269)e FAE HE
Qoo UFD 507 #AL 24 yiste] A¥ A Hdav|Z e
o ofAAE A 200~3009°) 8 AN E AR d7 44
42 FAANTAY 79 29U FAbste] & g AdsA
g1 MAL APE APTFE FA7 ok FFRoI e WYL 5
29 20¥0|Uh. Al¥ T wjxlE tHE T, ethychlozate 50mg/ ¢, 3,56-TPA
15mg/ ¢, 24-D 20mg/¢ 5 4XAE FFANITE HFFIFIZER
ethephon AE%E 0, 10, 20, 40, 80mg/¢ & 57 &S HAT=2 & &7
wjx ¥ smEoz Algstgch FAAEE W 53U 7Y 12°IUL
o] zAbbge 9§ B F3ACh



A ¥2. Ethychlozate®t ethephon®] E&xgA] A3} Qe o] o
gy g W)

19961 Tol) Al Fietn Fuldl v AN 5 FEUAM 2HEAY
1543 S A5l 79 159 ethychlozate Omg/ ¢ ¢ 50mg/ ¢ X2l & F
T8 33 ethephon Omg/ ¢ ¢ 50mg/ v & Al72% B8 sy 3E
o2 Agstach

eal =42 918 AEE 1,2 3, 4, 6 99K #7R FHF9), ¥
oA vhegd) 20viet A S5 S 7
1 248 £(1995)9 W& wygste drlstd=d
1¢ £7](Nalge Co)oll AlEE Yol $¥4& 23 paafime= HAA A
aelx, 30Ce 27 AM 3417 F¢ 2323 thF head spaceel ]

B
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Im¢ FAF7)12 gasE 3 381A gas chromatograph (PYE UNICAM series 304
Chromatograph FID, 2m alumina column, 130C oven temp., 120T inj.
temp., 180°C det. temp., 30m¢/min. flow rate, N, carrier gas)Z EA&FS
zRsqgct. vt A2vtEafy FHo] Y Fol ZAFE ZASACh

N & 3. Ethychlozate®} ethephone] E& A2 A] #H43 o ojFHF
Sl 9Nd 2 A8 B

auAde] 32 2 AVGF AP 29 HFlA MHF 347 69H
of BT Y] o2 RA(FAZ o]FFIt FAE o|FFME I
wtdo] o]F0j)7] Aol Z+ HEz zHAolF 30719 deolF S0/MH A
&g, wwAe 3% Yamauchi®t Takao(1986)9 ¥ 2 @xt=H|
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Ri W

HA Qo] o]2HE 77 AmmA T ol A FEol(of 1gHE 5
Al) whapapto] W3 AHALE 7pste] vhydt F 02g 8 F3he] 2me o
0.IM borate buffer(pH 8.0)2F <FzFe] PVP (Polyvinil-polypyvrr- olidone)

g o] & £33 3 15000xg(v] AFHF), Vs-15CF) 2 4087+ 914
elste] AAAS ARZ AT

H7]9 % & Phastsystem(Pharmacia, Sweden)& ©]83t9] SDS-PAGE
(Sodium dodecyl sulfate-polyacrylamide gel electrophoresis)& A A
(200V, 1.0mA, 35W, 4T, 300Vh)atdch ¥ A8 filter paper(4 X
4mm) 3%& HAMAM F#HA7Z F  gel(PhastGeligradient 10-15) ol
loading A7) % buffer strip holderdl buffer stripg @3 &2 FUdct A
719 %Eo] Byt ¥ geld ‘Phastsystem Owner’s Manual(1994)'9 o}z2}
Silver staining A THAE 1).

Peroxidase #A &4 : a9 Ao FZ 2 4745 S A AEFT9] o
B Z peroxidase B4 EFH ANEZ AR AAALE 7heto] nhAE
0.2g% 3 3te] 4ml 0.01M phosphate buffer(p
4TAA 10,000 < g A #H3H(F), Vs-15CF)2 5083 A #elste] 4
Adg Al Spectrophotometerd o] &3 422 37 460nmol A
=0 0.8meel TAFZEAYN (0.5% guaiacol, 1.3m¢, 5mM H.O., 1.3m¢ &

Yo HAFREEH 460nmolAle) ¥ = B3E ZAGAUCTH &Y 14

]

Z 755 9¥AHpoovaiah, 1973). A71F

I
op
<
e
ol
2
w
(ol
i
&

o

S o|&3l9 [EF(soelctri focusing)E A A0V,
5mA, 3.5W, 4T, 500Vh)at et RA A AE 7hste] vt gk Al5 o) 0.8%
aCl, 1.0mee} 0.1% NaNOs(pH 5.9), 1.0meE ¥ 2 E3Hste] 4TM 1

AZE 10000xg2 A Reste] AL Fstel ALgsiT AMEE

filter paper(4X4mm) 3%8& AMA F&HA|7] & gel(PhastGel; IEF 5-8)

o loading Al %t}
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Table 1. Silver staining method optimized for SDS-PAGE  with
Phast(zel gradient media to be programmed into the
development method file.

: T —
Step . ) Time | Temp
Sol In Out A arks
Number olution n QOu (min) | () Remarks
% eths I, 5% i ! ! .
1 10 Ltl']an()' ° 3100 2 50 Wash solution
Acetic acid j !
0, . 0, \
2 10% et}.mnolz 00 300 4 %0 Wash solution
Acetic acid ‘ ‘
3 0% 4:0 6 ‘ 50 | Protein sensitizati
K w sensitization
glutaraldehyde : :
% ¢ 5%
4 10% ethanol, 5% 10 |5 1 50 | Wash solution
Acetic acid
O/) Fg/
5 10% ethanol, 5% | 1 5 5 1 50 | Wash solution
Acetic acid
6 Reagent grade 50| 2 | 50 | Wash solution
water(D.W.)
Reagent grade c ) | .
Z ! / § S
7 water(D.W) 510 ¢ 50 Wash solution
8 0.4% silver nitrate 610 65 40 Staining solution
9 RziiﬁtD?\;j‘;e B ERG DY oY Wash solution
Reagent grade .
10 water(D.W ) 5i 0 0.5 30 Wash solution
25% Sodium carbonate
. : lopi luti
11 2.0% Formaldehyde 71 0 0.5 30 | Developing solution
2.5% Sodium carbonate
12 ' 710 4. 30 | Developing soluti
2.0% Formaldehyde 0 veloping sotution
13 | 1.6.% Sodium 8l o 20 30 Baf‘kground.
thiosulphate reducing solution
14 10% glycerol 910 5 30 Stop solution

_12_




H719 5ol #upl Al 9R(0.7% Benzidine in ethanol, Hm¢, 100mM
Potassium acetate(pH 4.76), 2om¢, 30% H.O-, 0.15m0)E& Y3 30Ce <
Aol A 1587 AT AL & 50% Glyeerine] 20~30%3F &
7} Mol ol A& uf thA] 50% trichloro aceticacid(TCA)H ol 5~10%7F
I 5 10% Glveering ol B cHEsen and Soost 1976),

offl
o
Iy

AT ANEF YNE
Cellulase®] A& A=z AFgs9ch AlE 0.1gg 0.1M phosphate
buffer(pH 7.0) 1ml, 1M NaCl 1ml®} °F7te] PVPE Yo # &3t3t3% 4
T, 10000xgoll A 1A A Eelstel HAAE A E49542
126 CMC(carboxymethyl cellulose) 100mlol £ 2F %9 Imlg o] 40T
of A 25A17F vF-g-A)1Z]l 3 Viscometer(Tokimec BM-7586, Japan)Z o] &
gtol =& F A8t tHRasmussen, 1973).
A719 &L Bonghi 5(1992)¢) & wgich AHALE o whd
AlE 02g3 Loading buffer(4% LiDS, 30% sucrose, 120mM DTT,
mM Na.COs, 0.05 BPB) 1m¢E 93 FZ3F 4TA 15000xg= 1
AlZbEr Rl FARE F sl A5 =2 d9cl Phastsysytem
S ol&3te] IEFE AASA =120V, 1.2mA, 35W, 4T, 900Vh) A&
£ filter paper(4x4mm) 5%& HHA FFZAZ F  gel(PhastGel;IEF
3-9ell loadingAl At Gel¥ running+l7]71 del vlg 0.1%, CMC 10%
glycerol &8 4TeoA 15A7 BE @2 & A& A7) F0]
E1vt3 20mM phosphate buffer(ph 5.5), 10mM DTTE = AIdo] 5314
T F 3087 gel¥ washingdd=tl HFHo=Z= 20mM phosphate
buffer(ph 5.5)2 % 3ttt o] bufferet 37 & 7)o o} 37T A 104
 Eek AHAIZ ¥ congo red £4(0.1g/100m) 2 2087 A ME 2
IM NaCl2 243 § 10% acetic acid, 40% methanol2 3 Al At}

Cellulase : w2 Aol ZZ 9 H7|d

mlm

rlo
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V., 43 4 u%F

Ag 1. A5 ethephond E8A4E7F 43 2 dde nH+=
i

o2

356-TPA 15mg/ ¢

L —
T

= ethychlozate 65mg/ ¢ ° ethephon 20mg/ ¢ 9

hgoffol mhE dahgs dge ® 200 UEhd v 2ok unge

356-TPALY} ethychlozate X2 ZF7}E9132 ethephon 7I8 22 B £
356-TPAMY T+ Y3t &1

7HE e )

g

[
ze

o{N

Arolgl et

-

ethychlozate & X 5% ethephon 7}8& o9} #Aglo] =79 2Urt

wmA (1990

exuy

HAE 309

ethephon 25~50mg/ ¢ & AL o H3ax
7hebA] Fstrial Hudtded BAEAME A AE GeR Ao

Table

ethychlozate

100mg/ ¢ ¢+
%

t oxgou Hgee

2. Effect of 356-TPA and ethychlozate with and without

ethephon on fruit-drop and leaf-drop ratio in 'Okitsu Early’
Satsuma mandarin (1995, Namwon)

Treatment” éFmit—drop ratio(%6) | Leaf-drop ratio(%)
Auxin Ethephon | June 17-July 29 June 17-July 29
0 Omg/1 68.1¢”" 11.5b
20 79.2bc 13.8ab
3.5,6-TPA 15mg/ ¢ 0 86.1ab 14.3ab
| 20 94.0a 21.6a
Ethychlozate , 0 72.0¢ 9.3b
65mg/ ¢ .20 78.0bc 10.7b
1 .

z) Treated 26 days after full bloom(June 17), at fruit diameter of 11.2mm
y) Mean separation by Duncans multiple range test, 5% level

_14_



# 394 Wiz nke} o] ethephon THE A ¥A]9} ethvchlozate HS0mg/ ¢
of EFHEA = ethephon 7t F7Hgel wel vapgo] 7o}
356-TPA 15mg/ ¢ ¢ EFAFE A= ethephon FEF 7l W& g
Z 77 dEbG R ekt 24-D 20mg/ ¢ 9F EFFAE A= ethephon T
7t we} tabgo] F7hekd AW ethephon THEHE T HUbE G
sroh B AdATE Otto(1981)¢F Chapman(1984)e]  2+Z} 'Dancy’
tangerin® ‘Murcott” mandarin®l ethephon®] %% z|A F271 £&
FE i go] T ¥ 135 31 ethvchlozate®t ethephon® & 83

Eol w7t F7 el upet rltago] Fvbstchn mag AHAx

221993 #iA 5.1990)9 - AEsEl o)

Table 3. Effect of of auxins with ethephon on fruit-drop ratio (July 12
~ July 30) in 'Miyagawa Early’ Satsuma mandarin (1995,

Sogwipo) (unit : %)
|
Eth ¢ !
, hephog(mg 'k b 51 10 20 40 80
Auxin e
Control 12.5 149 19.5 354 876
Ethvchlozate 50mg/ ¢ 89 28.5 275 49.7 62.6
3.5,6-TPA 15mg/ ¢ 13.0 155 12.8 19.3 134
2.4-D 20mg/ ¢ 89 12.6 179 204 4.7

# Treated 53 davs after full bloom{July 12), at fruit diameter of 23.6mm

3

2% # 3% vusds b ¥ 39 g dHor P2 AL ¢



of thx-ob vl Sl g woll® vl 23 %29 ethychlozate $H& 2] 2]
79 356-TPA & Al fola] F 39 $ag F7h7h Aded) o=
Heldol zhzt vl 262 (A, L2mm) ¥ 539 (37, 23.6mm)E ¢k
witolgtn AzhHch MelA] RAHo] F4E F HYA} & 54E o

HE 7 AHE S 19930 8 1983 A %, 1981; dl9F & 1980).

=3
e
2
X
had
.
o
=
cl
n,qo
flo
~
—t
0
e
-
g
&
3
o
4
.
[
>

| F=7F Z7hstel wep v}
d&ol F7hsittE BIGE 5, 19930 #A %, 1990 3, 1985 Chapman
1984)¢} 22 A7 E el Qo). Ethychlozate 50mg/ ¢ ol ethephong &
gt AEXPEWE ethephon 40mg/ ¢ M GFE F717 48 99
3 RS E 2ol E QIS §lo] ethychlozate 50mg/ ¢ +ethephon 0
~40mg/ ¢ = HFE&el FFE F3 URA AW ethephon 80mg/ ¢ o A
S &o] F7Het e} ethephon 80mg/ ¢ SEAE T W= wUgky o
Z7o wiste]= 268 F7HskAcl o] A= ethychlozate®t ethephon )
£8& AM2A ethephon®] F=ZF 7t wa W&o 77 Azdcs
HI(E 5, 1993 #AK T, 1990)¢h L&k

356-TPA 15mg/ ¢l ethephons E%39 & W= ethephon 20mg/ ¢
7hA = R e H)ste] g8 77§91t ethephon 40mg/ ¢ ©] A
o] & ethephon ©EAXFo |3 JH9&2 ¥k 24-D 20mg/ ¢
HE= 4 Y2 ethephon 40mg/ ¢ 74A19) EJATE= 27T} GgH8 o]
wekes 53 24-D 20mg/¢ @RAMFAME HGAEol 0%2 3
& WA &7t ¢ %L} ethephon 80mg/ ¢ 7} Al = ethephon
80mg/ ¢ GEHEFo v Yg &S vebdlc mely G o) 93
& FA %L ethephon® FEE 10~40 mg/¢ Y3 80mg/¢ ¥E9 4
EE fE7e vste] 27~358 & Y4d&S JERRATE  E 2604

2 22)Q]l ethephon @& 2|79 uwEd IPLge HoARL

| =4

flo
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ethephon® ¥ A7)l w3 s #ole] fFojide] Atk HMiue}

2 A3%E BATHG T, 1993).

Table 4. Effect of auxins with ehephon on leaf-drop ratio(July 12 -
July 30) in 'Miyvagawa Early’ Satsuma mandarin(1995,

Sogwipo) (unit : %)
Etheph /¢
, ephon{mg/ ¢ )|, 10 20 40 80
Auxin

Control 104 11.8 199 14.1 36.5
Ethychlozate Xmg/ ¢ 7.0 11.0 11.0 7.0 28.0
3,5.6-TPA 1omg/ ¢ 10.1 10.4 99 14.6 33.2
2,4-D 20mg/ ¢ 0.0 7.8 6.4 84 359

# Treated 53 davs after full bloom(July 12), at fruit diameter of 23.6mm
A2 o2 ethephondl 356-TPA EFA= Hae} dgo] BF F7}5

Row, 24-D EFAIE G Udgde] BF T4 WA ethychlozate &
A = e Z715E QA 9 ethephonoll 93 21 Z71E o A 5 A
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Al &2. Ethychlozate®} ethephon?) & eA] A YQor e o
g3 wA W}

#F 5% ethyvchlozate 50mg/ ¢ 9} ethephon 50mg/ ¢ 9] @& T+ £8£3%
2] 7b wtab 9 vkdel Wl A vhEb Aeojth

v1h& 2 ethephon X oA Z 715 2.8 ethychlozate 78S 2
0% 75 Ak 28 8-S ethephon 2 Eol] o &) A] thxte] of
362 F7t¥ whd ethychlozate 7F& 2] Y49 &S ethephon TH& 79
53% HE2 A=l Agle] Ay, aga 7|E9 Bi(E T, 1993 #

A T 199009t 22 ot

Table 5. Effect of ethychlozate with and without ethephon on
fruit-drop and leaf-drop ratio in 'Miyagawa Early’ Satsuma
mandarin (Cheju,1996)

Fruit-drop ratio(%) leaf-drop ratio(%)
Treatment”
July 15-Aug. 12 July 15-Aug. 12
Control 5.8 6.8
Ethephon 50mg/ £ 819 24.4
E+FY 85.9 129
Ethychlozate 50mg/ ¢ 50.5 95

z)Treated 44 davs after full bloom, at fruit diameter of 20.7mm (July 13)
v)Ethephon 50mg’/¢ + ethychlozate 50mg/ ¢

_18_



iE 62 ethyvchlozate 50mg/ ¢ ¢k ethephon H0mg/ v & THE 9 Z &3¢
ghol wpAlof o] of"al WA FS Held AP TANG Aoz ot

of whAlars 10022 3 ddiFaz vpehidch Ml $ 1A A=

g3 P R4 22 Fao AR ethychlozate 2 21$}F ethephon
el e izl Blgte] 40~67% FEo2 238 o'l HAS A4

AlA 29”712 21 & E ek He]lF 3 Aol &7l 43 oA
ub A ako] F71ste] 4G Ao AMjE thE2Fol wlske] oF 14369 oy W
Aekg ebiczh H b 7 astd o™ ethephon W&ol A e 3Y A F-EH
Z7tste} 44 Ha e o223 9dAE H AT Fadurh ol2E 3
& ethychlozatedl M= 22 2SS Lieldo] 4XF 344 7= 2
wEol gitkrt 4d A= 2E MM HuAE e 69 A 5
A} ZAadte] 9dAd e thx Tl vstel 2 Aol7h AArh

o

Table 6. Changes in ethylene evolution by ‘Miyagawa’ Satsuma
mandarin fruits as affected hy the fohar application of
ethychlozate and ethephon (1996, Cheju)

Days after application
Treatment T ; i
1 2 3 4 6 9
Control 100 ¥ 100 100 100 100 100
Ethephon 50mg/ ¢ 67 65 | 143 1,356 | 1,152 130
E + F 108 69 | 23 | 148 | 706 | 153
Ethychlozate 50mg/ ¢ 40 B 98 264 135 120

2) Ehephon S50mg/¢ + Ethvlchlozate S0mg/ ¢

v) Relative numerical value of the amount of ethylene production to that control
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2o S8 AGe A8 HA SUN0Y ATeldE el E L,
35,79 F wAel e AelF 5UM AnAF GehRATn »asa

ol 2 Al Axtel e 49A HuAE veblio] B =E FEF}AE B

rir

2

o} =3 3U R 49 A ethephond} ethychlozate &8 79 A7} ethephon

tHE ol A Hrh of'lal rAigko]l frop whabg el Fvhek YA

Table 7. Changes in ethvlene evolution of 'Miyagawa Wase’ Satsuma
mandarin leaves as affected by the foliar application of
ethvchlozate and ethephon (1996, Cheju)

Days after application
Treatment
1 2 3 4 6 9
Control 100 ¥ 100 100 100 100 100
Ethephon 50mg/ ¢ 289 36 1,027 918 1,639 689
E + F? 247 9 492 875 1,199 99
Ethychlozate 50mg/ ¢ 920 51 160 114 326 61

z) Ehephon mg/{¢ + Ethvichlozate 50mg/ ¢

v) Relative numerical value of the amount of ethylene production to that control

# 7€ ethychlozate 50mg/ ¢ ¢ ethephon 50mg/¢ 2] 948 9L E&£Xd
Al Qo] ol wrAiske] wislg T WAFE 10022 FA=
Ueld Ad 2 el¥ 194 ethychlozate®} ethephon®] &8 7, ethephon
Gg TN ERFHED 25~298 HE go] TP oL 2dAE 23]
Z2A%s vebdoh 213 3Y9AFE ethephon @& TolA H733] F



ot TP A4 Be FAE GERACh 6Am 2L 9U R
AME ethephon 2] 79 ol Dal waare] b Heliuch wekoo
A A 7ol A 20 M E A B 90 hETE D B He Fauc

Y W Fol W5 wh

e Aol g B
S R NGET

o] FAMAE Zr=tly ¥ 3 Rasmussen(1980)¢] A xpe} it ube}

F 63 7°] AdeA Fibg 3yt b gol
E

~N
R
N

i

ggol HxE vepWll=d o= dEa v
A1 ethephon® ethvchlozate EAEA] ol ge A7H oz Z713Fx) o

ethephonell 1§ o] FPA a4 A7 Qdore] o Raysks
A AT de A= A7AH A
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A& 3. Ethychlozat®} ethephon®) T8AEA HHG Qo] o)z

oA Bwld 2 grgo g

e 12 A S 3UA wbde) o]z e g 2 chel A o) hand

pattern©. & A 2] = th R o) u)s] Wof & =3l gl o =

3l ethychlozate ™ 9% Wi &)} ol iAo,

Fig.

FC FE CE CcC
FC FE CE cc
' ' ' ' THITF

1. SDS-PAGE patterns of  total soluble proteins in the fruit

abscission zone 3 davs after treatment of ethychlozate and
ethephon i "Mivagawa’ satsuma mandarin  (CC, control, CE,
ethephon 50mg/ ¢, FE, ethychlozate 50mg/ ¢ +ethephon 50mg/ ¢ ,
FC. ethychlozate S0mg/ ¢ ),



el ¥ 6 Ao o]2R9o) = & wul Aol hand pattern< 2 2)
¥ 39Ae] Wsokgn ta iz UEFE T2 ¥ 2).  Ethychlozate
S0mg/ ¢ F&70) W 9% WEIL 9117} vnjo) hebibsr of g e )
7F ¥ AT 283 ethephon S0mg/ ¢ ot ethychlozate 50mg/ ¢ ©] b
& R EETY A% Wev) glojgc} 58 sgon ethychlozate &
ol A 3 band®t ethephon TH&FolA] 471 band®] o = vLlE}L}
Ak,

W1

4%

ol B0 FbEE Agat peio] U= qoz 47

FC Fe CE CcC

_'C C'E CC f[{
4 I H E
HA AR

Fig. 2. SDS-PAGE patterns of total soluble proteins in the fruit
abscission zone 6 days after treatment of ethyvchlozate  and
ethephon in 'Miyagawa’ satsuma mandarin  (CC, control, CE,
ethephon 50mg/ ¢, FE, ethychlozate 20mg/ ¢ +ethephon 50mg/ ¢
FC, ethychlozate 50mg/ ¢ ),
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el 395 9o o] 259 9= v Aol hand pattern?!
dl dh el vlal el o] W= svp A Lpepy o Vp Aol o) akAku}
ok

T

ChE Al vhepsbeh ethyehlozate 50mg/ ¢ #F ethephon S0mg - ¢ 9]

R R e B B I e B e e e R Ra

FC FE CE CC

Fc FE CE cc L S
e u -

L

- w A A

—

il
L

T

|

Fig. 3. SDS-PAGE patterns of total soluble proteins in the leaf

ahscission  zone 3 davs after treatment of ethychlozate and
ethephon in "Mivagawa’ satsuma mandarin  (CC. control, CE,
ethephon 50mg/ ¢ . FE, ethvchlozate 50mg/ ¢ +ethephon 50mg/ ¢ ,
FC, ethychlozate 50mg- ¢ ),
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Fig. 4. SDS-PAGE patterns of total soluble proteins in the leaf
abhscission zone 6 davs after treatment of ethvchlozate and
ethephon in "Mivagawa’' satsuma mandarin (CC, control, CE,
ethephon 50mg/ ¢, FE, ethyvchlozate 50mg/ ¢ +ethephon 50mg/ ¢ |
FC, ethvchlozate 50mg/ ¢ ).



2ol o] 2591 peroxidase®] 9 &EAE [EFd7) 4

Fol o3 £ A3E hebd A H2zk dolE FeishAl stol @

'
[
o
(R}
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“lo
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k)
13
-
o

7 gdrh ethephon S0mg/ ¢ @£ 2] 72 band?t 2 A el o}

A7k wole FelshA B 7 gt FAH Yo o] 2R
dol Y oY i gon qelF 5o AoldE FRINE @
greh.

a8 72 A F 394 R o] FF 9l A peroxidased] #4& FH
3 ZA#elr}, Ethychlozate 50mg/ ¢ ¢ ethephon 50mg/ ¢ E& e} T-9)
aagde] FuHo R 7 A del=d ol d"Ea Ak {A}
g Aol = gl 7MEES e FelA poeroxdases] Ao
b E=A vERE oY AeElE YAl o9 w3t S ehdch
of A= o] FTHAA B AN R ie Y an di
A go] Fo] ABTUAE Zt=vhE ¥ 2 (Rasmussen, 1980)8F ¥ 2] 8},
2o o] FF A ¥ 3YA peroxidase?) 84E& FHI A 3
Ao] o]FF o Met= el etychlozate 50mg/ ¢, ethephon 50mg/ ¢ ¢}
E& A2 7Hr} ethephon 50mg/ ¢ o] &2 7ol A A 4o S4X7 =
RATHZYE 8). F G o] 718 Uy =3 ojgdall Baizto] 713 ¥
2 2] 7oA peroxidase®] #43e] 7HF A JeElkEd o] F RSl o
dol =71 Aol peroxidase® &4do] F7Hstti B33t Povaiah %
(1973)¢] A4S wrd3tx UAokm B}

I~



Fig.

5. Isozymes of peroxidase by IEF in the fruit abscission zone 3
days after treatment of ethychlozate and ethephon in
'Miyagawa’' satsuma mandarin (CC, control; CE, ethephon
S0mg/ ¢, FE, ethychlozate 50mg/ ¢ +ethephon 50mg/¢; FC,
ethychlozate 50mg/ ¢ ),



Fig. 6. Isozymes of peroxidase by IEF in the leaf abscission zone 3
days after treatment of ethychlozate and ethephon in
"Miyagawa’' satsuma mandarin (CC, control; CE, ethephon
S0mg/¢. FE, ethychlozate 50mg/ ¢ +ethephon 50mg/¢; FC,
ethychlozate 50mg/ ¢ ),
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Fig. 7. Peroxidase activity in fruit abscission zone 3 days after
treatment of ethychlozate and ethephon

3 min

(CC, control; CE, ethephon 50mg/!: FE.ethychlozate 50mg/l+ethephon

50mg/l: FC, ethychiozate 50mg/!).
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Fig. 8. Peroxidase activity in leaf abscission zone 3 days after
treatment of ethychlozate and ethephon
(CC, control: CE, ethephon 50mg/|; FE,ethychlozate 50mg/I+ethephon
50mg/l; FC, ethychlozate 50mg/i).
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datolty. wE Azl Polal pH 99k 4% o)A

b2t he) BelEagh wEsde ol Fel WAHI delr el

cellulase®r AF5aL o] Fo] A o= 4714 celluluse?t F A}
At A e tiLewis 5, 1972) o] A &o Al A8 a3 7)70e 9 ¥}
A4 Avlelns dxzreldn 2ol §9E 47

WO by Qo Avbgich

pH 9.5

3.5

Fig. 9. Isozvmes of cellulase by IEF in the fruit abscission zone 3

days after treatment  of  ethychlozate and  ethephon  in

control; CE, ethephon
S0mg/ ¢, FE, ethychlozate 50mg/ ¢ +ethephon 50mg/¢; FC,
ethychlozate S0mg/ ¢ ).

"Mivagawa’ satsuma mandarin (CC,
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CC CE FE FC

Fig. 10. Isozvimes of cellulase by IEF in the leaf abscission zone 3
davs after treatment of ethyvchlozate and  ethephon  In
‘Mivagawa’ satsuma mandann (CC, c¢rotrol; CE. ethephon
H0mg/ ¢, FE. ethvchlozate 50mg/ ¢ +ethephon  50mg/ ¢ FC,
ethychlozate S0mg/ ¢ )



£ 82 35 9le) o) F Rl el E 305 6ol cellulased] &
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A& TAEE Aafelrh Hel¥z viws) BW UGygo] sy %o

How 394 woh 6drlol &40 1 A vbebutth QA Yoo &
o WMot dpadelAel 2 RS by ZF g go] A =
< ethephon S0mg/ ¢ o tH5 A2l Foll 4] g a8 4o] 714 A Lhelt

qe|$ elgo] g SyME 6Amol sol o) EA Lhebybe),
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Table 8 Effect of ethvchlozate and ethephon on cellulase activity of 7'
fruit and leaf abscission zone in "Mivagawa Early’ Satsuma
mandarin unit in CPS™

] . .. ..
i fruit abscission zone | leaf abscission zone

3 6 3 6

Control 0013986 0014493 0014363 0014519

Ethephon 50mg/ ¢ [0.015444 = 0015414 0016129  0.016842
J

E + F 0015748 0015748 0015873  0.015905

Ethychlozate 50mg/ ¢ :0.014898 0015123 0.015296 0.015656

z)Cellulase activity was represented in terms of the reciprocal number of
viscosity (CPS) of 1% CMC after incubation for 2.5hr with homogenate
including cellulase.

x)Ethephon 50mg/ ¢ +Ethychlozate 50mg/ ¢

y)Days after treatment

o] A olFHAA FRAMEL] 4 a3 RN go] o
FRAE  ZeEvhe B (Rasmussen,  1980)9F U xdjch

Rasmussen(1973)&  Valencia orange(Citrus  sinensis L. Osbeck)®ll
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