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BN REY EMEEES Eold BMSA WEI ulseive] ol hRE
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o] iRty 2Eu] Rt vl oldel Ho] kHS ks EEE WASA Het, o
24 albedo & 523 Mo} Mol 27 s BER HE AoEA olHT BER
Fo Ay WHolely] Bt WEEMQ Aot aud SRREI X %o RE R
b SFe REAAE A9 A7A dhon MR Bkl & kBEL Bk BEE M
#3) b} 12 S

BERS BEEY A% BHoIAL MBIl B gk, FAAAS HAYSH, B
ol vis] EFR/ Fe ALE TE /Mo HEBSRS BEEEo o ®e wal B
ol = Bfoll wheb A iR R Balbdsol EEA glel, MEEM, WEEM, 20
B, WILEN, BB, SRS Bko] Ho

RS BES MWEERGEL WY BHmes o WRESC REST. R
of olahul MM RE GAWS BREHILZA BEER BYHE MBS Yot
2 @), 2EOs GAE albedo o FUBMAMERT(10A Ta)ol MEEEsl™ 1R IMRo} =
Aut, oluwt TolA W MBE AoiAckn ERAT, =T FLFDY FEAE 08 T
Aol GA,E A3l = IR IEMBE IR T HEol RESA Ha o] A7ctn Hik
e}, 19 ' ‘

NAA &= BiNEHS BREME Pgiaenionog o] Rk ot BEE MESE
ol ek | |

Ethychlozate (Ethyl 5-chloro-(IH)indazolylacate, ] 455, Figaron)= @& #te] Hgk A
ZE HRMEZA MR SoE AL ool WEESO) ot HiER vl gLk, wneanasee
A Figee HEGS MMl 9 ethychlozate o MEEREMAC] W P ERILI RE
RHe) v)A e WEE %7 et HifTE ook,

II. #E 8 HE

HRME FRET B 494 070 BEE AAA 1645 BB 1REE) — 1794
(GRBE 2 RERE) S MREINE A, olFol oidt B¥MA, ML, LEEES Hilk
BEE —RIBITER #shgloh ,

FERB WA RIS EBAE RBEOZ ethychlozate 100 ppm < WBE4% 458 (1984, 7.
4)el, 150 ppm 3} 200 ppm & AL 60H (7 A 19H)ol 27 #AAHI, $HREESA
NAA 200 ppm 2 B3tk 308 (6 A 20H)o) #Amdch, EEE MIMAZ 5 KA,

MRKS EEMRE A7l H3le] ethychlozate 150 ppm & HBAHE 60H (1985, 7.21),
708 (7.31), 80H(8,10)c] 1~33]9 EHEE AT TESY BAREES HEstdd B
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W VIR 2 5 s gl

HOE AiE RESE BB ethychlozate 100 ppm & FHRIQ 19854 108 5 B
208, = EeWHel 118 5 B3 30% RES FHagidd 118 2086, 2 1~439 EH
MHeoz #mds, EEE S/ E 4 A '

WekEnie] BIERIE PRIMK 27]9 RE 10R4S KWHEA2A 10H)% ABE, RR
B, Rl RESA, BEE 9 BEEERS @Esdch BEEe 2 BEF o=t
w0, W1, R 2, %302 EANAL, BEES 2~3d RK RES B
BAz o, REY HELS Abbe EEHEZ MHES WESAL, BREES 0.1N NaOH
BWoE HET AL T4 FBOE BHISL

. & B & R

B Aol R EA A= L ethychlozate & 100, 150, 200 ppm ME 2 B 45,
60H ol Mfrshel BERES BET AR (2 1) ethychlozate BREE REHE It
3 gEEEA WAHNT, 150 ppm HATES 200 ppm BUEESH A H—aH BER B
EOR T EPES

AY
Bl ]
« 150 ppm | J
LSD 5%
—
w200 ppm ‘ J o
NAA 200 ppm | ‘ ‘ ‘ J
- Control : , 1
| | i 1 I} l 1‘ _J

% 20 0 4 50 6 70
 Puffy fruit(%)

Figure 1. Effect of ethychlozate and NAA spray to fruitlet
on rind puffing.
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a2 HEREEEIQL NAA 200 ppm #ARY EEAELCS SR Bl B
E]o] ethychlozate 2}+ IER %2 #ERE Velulgl o),

ﬂ;ﬁ'&;ﬂ&] m;ﬁiﬁ%% &7] $3ted ethychlozate 150 ppm S J#BE#% 60, 70, 80Ho| 1
~ 3 E #Arste]l BE) HEEE AT AGE1)L 1, 2, 30 HHE L5 EEEE 7.
9ol wlal 9.8~10.0 224 sl W= s, FHHRE(E 1)L ethychlozate o Ay
BECH BoldE oS ®m= ok, ey REEES RESA(RL)E REM A3
BRE »MLM wv}

Table1, Effects of ethychlozate spray to fruitlet on the color index, fruit weight, fruit shape
index and peel thickness.

o . . Fruit Peel
aher fll oo dew (@ e thicknes

60 10.6 111.2 120.6 2.19
70 9.8 108.7 122.0 2.18
80 9.8 106.5 119.8 2.21
60 + 70 10.0 109.3 116.5 2.20
60 + 80 9.9 108.4 1184 2.19
70 + 80 9.9 1079 - 117.9 2.18
60 + 70 + 80 10.0 113.6 1211 2.20
Control 7.9 97.5 119.2 211

LSD 5% 1.9 10.3 N.S N.S

“Fthychlozate spray at 150 ppm.
*Color index of fruit was rated on scale of 1{entirely green) through 10(deep orange)
*Fruit shape index = cross/vertical x 100

REHWHE(£2)2 BEHEE 0.8110] w]slo] BWHEMES 0.838 — 0.849 £ 4] HE A
oA, 3| HMEES A4S BAES 2y

SR WREE RES PEE(R2)E W0 ARE) WEdAE 294 &
BHENC 2E SEEREENA BAHE Ehelded, K3 2, 3H #AE] A4S o
5 WEE BRIt BEREES HLoE o9 vaF HREE B FEE: mEE
o Wl i @WAENI, 2, 3H EHEZ oS BAEE HEeza ethgychlozate 5
E BER BEY MOBEREE Vel Aot
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Table 2, Effects of ethychlozate spray to fruitlet on the spcific gravity and rind puffing.

Spfayedz days Sl;;s/iiiic Deé;free Puffy
after full bloom A puffing’ fruit(%)
60 10.839 . 135 48.2
70 0.843 1.29 50.3
80 0.838 1.30 49.9
60 + 70 0.846 1.03 39.6
60 + 80 0.843 117 40.7
70 + 80 ' 0.843 1.19 478
60 + 70 + 80 0.849 1.00 37.0
Control 0.811 1.83 69.5

LSD 5% 0.032 ' N.S N.S

“See footnote Table 1.
YDegree of puffing was classified into 4; none: 0, mild : 1, intermediate : 2, and severe: 3.

32 LhRMCl WEEET K FEE Vel ez, A EEY MbE 2y
ST 9,801 #[s]A] ethychlozate o] #ifiE: 1, 2, 3[E EEER =5 #n=ed,
2, 3@ EHEel 7% 10,3~10,52A4 vi% #EEIA Ein=lds, =3 HiRl A E HE
o #bel rlaldtel 2, 3 EEEAAM BWMESKE 2ok, 2 BEEA dodMe
EEME T 2RI gt

Table 3. Effect of ethychlozate spray to fruitlet on the fruit quality.

Sprayed? days Ss()(jﬁgie “Citric Soluble
after full bloom (BX) acid(%) solids/acid
60 ' 10.3 1.230 8.38
70 ' 10.2 1.228 831
80 . 10.1 1.223 8.26
60 + 70 10.4 1.237 8.41
60 + 80 ' . 104 1.240 8.39
70 + 80 ‘ 10.3 _ 1.229 8.38
60 -+ 70 -+ 80 105 1.251 8.39
Control 9.8 1.223 7.96

LSD 5% 0.5 N.S 0.42

#See footnote Table 1.
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F4E 10~1179 HEHE Mgl BREED kol HEE, THREE, Bl o
RESAS AEY KR, HEE 49 HHHY ARG dgoy 3E Y 4 &
BEAA L oha WM, 2o FHEE, RREK Y RESAE EEM BES
VEiA ke,

Table 4. Effects of ethychlozate spray at beginning of coloration on the color index, fruit weight,
fruit shape index and peel thickness.

: Color ~ Fruit  Pruit - Peel

Date sprayed® index? wt. §hape thickness
: (=) index* (mm)

Oct. 5 : 84 ‘ 103.9 . 1201 2.13
Oct. 20 ' ' 8.2 1051 . 1213 ' 2.15
Nov. 5 . 83 110.2 121.2 220
Nov. 20 . . - 83 1074 119.8 211
Oct. 5 + Oct. 20 8.0 101.9 118.9 2.14
Oct. 5 + Nov. 5 8.2 104.3 120.7 2.19
Oct. 20 + Nov. 20 8.0 105.0 120.1 2.20
Oct. 20 + Nov. 5 8.0 104.9 119.9 2.20
Nov. 5 + Nov. 20 8.0 106.6 120.3 2.18
Oct. 5 + Oct. 20 + Nov. 5 8.5 105.7 : 1215 " 216
Oct. 20 + Nov. 5 + Nov. 20 8.4 104.9 ¢ 1214 2.10
Oct. 5 +Oct. 20 + Nov. 5 + 8.4 104.9 1214 : 2.10
Nov. 20 ‘ )
Control - 8.1 105.3 . 121.0 2.20
LSD 5% N.S N.S N.S NS

“Ethychlozate spray at 150 ppm.
»*See Table 1.

BEH % EERY RRHED BEEY BB (R5)E 2y, HES EEFEEO
0.813c] |8} BEEIPEIES] 7% 0.835~0,846024 Bl HBE ZEES vy, i
o BN E4% 20D BEEYOL BT W] 4 H EREAAL 08462
2 b Esheh REES b WEEEE Fele BoEdn, 1EXEDE 2E KB
BelA H& Ws e, 22y 3E E#Es 28 By o BoEAE 9o =
BER&ES Ztol= 10/ 200 BEERS By @R R vad BoERS U
ehljo] RELELIE 65.5%0] ¥l WMEIMENAE 18,3~50% 24 REEEAA AR
2 BAE AT, B X2 R 118 2089 g3 kibebd 2H, 3E BEEA o
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S WAEHAT, & KHEY Ntk ethychlozate &) 2 ~ 3| EEE BRRBHRY WREHR
£ HERA ST ‘

Table 5. Effects of 'ethychlozate spray at beginning of coloration on the specific gravity and rind

puffing.

Specific =~ . Degree Puffy
Date sprayed? : gravity of fruit

“of fruit - puffing” (%)
Oct. 5 | 0,842 138 444
Oct. 20 0.840 150 50.0
Nov.5 0839 1.46 493
Nov. 20 0.838 1.61 432
Oct. 5 + Oct. 20 ' 0844 112 34.9
Oct. 5+ Nov. 5 0.843 0.93 32.6
Oct. 20 + Nov. 20 0.845 0.93 201
Oct. 20 + Nov. 5 0.845 0.94 18.3
Nov. 5 + Nov. 20 0.835 135 33.3
Oct. 5 + Oct. 20 + Nov. 5 0.843 129 21.2
Oct. 20 + Nov. 5 4+ Nov. 20 " 0.841 1.40 39.7
Oct. 5 + Oct. 20 + Nov. 5 + Nov. 20 0.846 113 25.8
Control ‘ 0.813 119 © 655

LSD 5% . 0.029 0.53 178

#’See corresponding footnote Tabel 4 and Table 2.

F 6> BB Rtk ethychlozate RERES HHES AEY AL 2R, gEEY 4% ¥
& Rl 11 583 2089 BREES BRitsbd 3@ REEES 10.5~10, 602 EEE
0.9 wste ABIA MES BMANE, =R 1@ Y 20 BEEINE EERH)
wle42 e EEe Jeb o, | '

olofwhel Hik ol A= HEEel ML Ml MRS Bol RSl W ESE, EEE
Bl Be4E EMEE @RS JehiYa, ¥e 3@ REEAL 5% kM HEMW
d EMBREE 2T eV BERel Mt HRE EES AN EEM of%
2 @R g, - o |
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Table 6. Effect of ethychlozate spray at beginning of coloration on the fyuiﬁ quality.

Date sprayed” S%%lse C{g‘;ic so?féls“/'féd
(4]
Oct. 5 ' 10.3 1.260 8.19
Oct. 20 104 1.273 8.16
Nov. 5 10.2 1,247 8.18
Nov. 20 10.0 1.225 8.15
Oct. 5 + Oct. 20 ' 10.3 1.251 8.24
Oct. 5 + Nov. 20 10.4 1.268 8.20
Oct. 20 + Nov. 20 10.3 1.249 8.21
Oct. 20 + Nov. 5 10.2 1.240 8.22
Nov. 5 + Nov. 20 10.0 11.209 8.27
Oct. 5 + Oct. 20 + Nov. 5 _ 105 1.242 ' 8.45
Oct. 20 + Nov.5 + Nov.20 10.3 1.237 8.33
Oct. 5 + Oct. 20 + Nov. 5 + Nov. 20 10.6 1.245 8.52
Control 9.9 1.228 8.06
LSD 5% ' 0.6 NS 0.45
*See footnote Table 4.
Iv. % %

BN Esstel lolA WBE 45~60%%0°] ethychlozate ¢ NAA & E#3)-Sw ethychlozate
150 ppm 3} 200 ppm JEFLE PRRS] Fdo] BES BA I KE NAA = 233 ®Bins
€ #HRE Lo (@® 1) ofv #HARTY, FESY] J455 fmol <3 BEBERY #
ot A s HRE L9 =T & Rl NAA EHo o3 BERY BNHK
2 PEY7E NAA O 93 BEY PR &) A9 —BE HRE 240

NAA = BINEHS HREZ EALEY $tedl, BRdMe o7k od dg Bu®Es
o RBEel HoIx ¢ski, 1980w Lizk Bk AMEARRCl By ol ks o 4%
NAA 2 ﬁegﬁ—% #5238 ethychlozate 7} B33 A =9},

4 REgHER ethychlozate JEH7L B RS 23 MHse EHE Jelixs
WskA T ALl HRE Ae 4 Ye I FHY ERHHREE e (&2, %
5), ol+= ethychlozate 7t TAA oF HE%7) 2EE indole Mol 2.2 quxin & EHS 2
z Y& A BEHEY WA e Aoz Bed, '
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a2, Kamliro 57, &M% ethychlozate o] @E¥E RELK7 Wik = Mol
o o] REIQTT RE, ot MR RS BMOD T BRI, & R
BolAE 2~ 3EAA it ENE Bmstee REEAS Haol tlg FesAl Rk
fek(E1)n #gAch e AEM Mg EEEA AL ALEEHREI A 9,
gat 3E W 4 E EEEAAT kb EEE Gt (E ), BEEE o8 R
ot RIEOlE o} FY BES BAX GpEU (1, %), HAWE J455 EEE
RS B —d RS Yehda egtcha @t

Kawase®: @M BEE BERE HED BT At AL @Eded, &
Bl 4% ethychiozate €] LHRNT EE o AN M4 EEES Ee AESA &M
Solx, $3 RN 3E EEES 4%l BEMY MK REBHSL WE5S mL B
obA4E BT REWES HIE 2ol el HEel WM we PEAE WHHE
Rlchlel BEe & noFch(®e, %£5), | |
vl SEw B BEOl SlolA maES) AT tEol REe Byl RES
= grhn Y, BEe BES WHT BHo® GA calcum {LAWS MRt B
EHIEE HEE M Bohosse 2o oldld RABREL GAS e LERBME
albedo ¢ MBIEIENIO] BASIEEA BEMESRE 48 & YA, HE) Ta
Qi ohe, ma Wggol AllE %ol REES WEol WAfLlE ¥IAA ek

Ethychlozate ¢ %R = HEGM Mk iol ols) REel fEEsh Hokloh Bm=
ol (%3, %6), BRMS Aol 2~ 3H EEEA U5 WL, HEM Mk 1
H 9 20 REAE MARE WSS, frER BesS MRS ks B
Holck, o]¥A BESEC BIFY #RE Hirose®, Tominaga 5, Kamuro 57, #7K
a0, G, S o] ethychlozate o] o3 B ERAES R} Ao —Hs|9
o, |

A BBeIA auxin FOMES ethychlozate & A 2717 RES & o2 HEMA R
MEDE 2 Ripel AEol) REY MES WEAAUA BERAT BAND £ AE
o &7 Qe

V. % =
iﬁ%dil\lg‘ﬁgl DR B ﬁ’lﬁ&?ﬂ] ethychlozate & BRE 224 BEEHHA £ER
Fol vt BEE U] At & RBE BATHAT vh 2 #RE 83} 2ok

1, WBA#& 45, 60H éthychlozate 150, 200 ppm H#HAFE PER ol BEI WL
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H K@ NAA 200 ppm #if5 e £33 #im= 9l -

2. SFHel ethychlozate 150 ppme 2 ~ 3E7A o #ES Fimel we RES H
et s geh, e HAM AR = E ARt gl

3. REUES HAM 0 AGES HEH Wik LRNGZ HE 2~ 3 HAE
oAl g3 EmEel RS MO RIHI BRE 2o

4. SERM 2~ 3 BOE U EAM Mk EEMEVL e 2, 3E BHEEAA ¥
Besh Hukbooh s 9, : »

5. REFA U BBAEEE BRI FEM Mg o= frEol A% BMLEA sk

6. LIES] ## ethychlozate #ifiv RE WwEo] Eim=l4A BEREBH BEs W
LR RE 29w, #eS REGEE R
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Summary

Effects of Ethychlozate on Reduction of the
Rind Puffing in Satsuma Madarin

Kim, Young Yong

Effects of ethychozate application at 45-80 days after full bloom and beginning of
coloration on the rind puffing incidence were investigated in satsuma mandarin (Citrus
unshiv MARC)). _

The development of rind puffing was significantly reduced with spray of ethychlozate
150 and 200 ppm at 45 and 60 days after full bollm, but its incidence was increased with
spray of NAA 200 ppm. _ o

Degreening development and fruit weight were increased with more' application time of
ethychlozate 150 ppm. Neverthleés, there was no effect of degreening with application at
thé beginning of coloration. Significant increase was recognized in specific gravity of fruit
sprayed 3 times for fruitlet stage and 2-3 times early at the beginnihg of coloration.

Soluble solids content and soluble solids/acid ratio of fruit were increased with 2-3
times spray of ethychlozate for fruitlet, and early spray with 2-3 times at the beginning of
coloration. However, there were no differences in acid content, fruit thickness and fruit
shape index.

These results provided evidence of fruit puffing reduction in relation to higher specific

gravity and ‘higher fruit quality with application of ethychlozate.
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