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Degreening of Meiwa Kumquat, Fortunella crassifolia Swingle, Fruit by
2-Chloroethylphosphonic Acid
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Fig. 1. Effect of Ethephon on coloration of kumquat
fruit expressed as coloration index (Exp.l).
The points with different alphabet on the
same date are significantly different at 5%
level by Dunkan’s multiple range test.
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Fig. 2. The effect of Ethephon on coloration of kum-
quat fruit at stem-end measured by a color and
color difference-meter (Exp. 1). The points with
different alphabet on the same date are signi-
ficantly different at 59, level by Dunkan’s
multiple range test.
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Fig. 3. The effect of Ethephon on coloration of kum-
quat fruit at blossom-end, measured by a color
and color difference meter (Exp.1). The points
with different alphabet on the same date are
significantly different at 59 level by Dunkan’s
multiple range test.
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Fig. 4. Effects of concentration and application-time
of Ethephon on coloration of kumquat fruit ex-
pressed as coloration index (Exp.2).
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Fig. 5. Effects of Ethephon on cumulative yield of
kumquat fruit (Exp. 3, first year). Points with
different alphabet on the same date are signi-
ficantly different at 59 level by t-test.
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Fig. 6. Effect of Ethephon on cumulative yield of
kumgquat fruit (Exp. 3, second year). Points
with different alphabet on the same date are
significantly different at 594 level by t-test.
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Fig. 7. Effect of Ethephon on cumulative yield of
kumquat fruit (Exp.4). Points with different
alphabet on the same date are significantly
different at 5% level by Dunkan’s multiple
range test.

300ppm EARX D 1 DR THL0%DEIEL ERD
BEHOLRIA, Mo 48, B X OO LEXTIRE
- BRIBDOLIILH - e
z ®
FEBRIC IV T=RAVARF Y v REOEE LR

EL, WELRETSZ ENBEDLIIC. ERAYILA
HEHAT10A Ta~118 LT, BE13300~400ppm
NEBETHDHEEL DN ZORGIOEE - BR
IFEALEORTH L, Y 2 BMERRED
B ENTEYS. 10AhHOEEE (400ppm) D
TR - ROBBRENE L, EBE (200ppm) T
BEGREOHEIEDHLNT, ERED 2 @A D
RS RN Teds 5t F 111 A b HEOBA TS
B (400ppm) T EFEIRHEHRITI DS 5.

B A VREWTLAELY RETLRE XA
VD EERC L b BEOBCILREINSL, £
BRAETHI L, BIOBE BEIMITLLT &D
5, ERIE#THLEHRLI. 7R AR ENT
3 Young HW X AVARA VY UREVEY Vg
EOBEERECHE D THDEHU 2. Lol Stewart®
= AV AT A REOCCEH»KRE N &,
FIOBCEECHEDLRE L BEYOE LI TRE
PR Db, =ALVADERITRETSHS
LWL T\ 5.

Lz LRSS 1Y 7 ViIRB\WT108 Ta~11A
L4 200ppm = AV ABAT, HE - BREHEBEA
EORT A LI HORRETHZ LOTE, o
TIRELI~2BE R Ieh o LRl ¥KAD
L) JBEREBCRBNTCHEY AV, ZVIVADIOR
@ 100ppm = A L A HiAid B ERECERBETH S
EHUTA.

TDX O T=AVAMBEORKOMIBIEE - R
THDHHY ZOHECONTORENRILHZ LDREE
ELTid, AEHOKBOBAN S HIcHiOEE
DBy, BARBREOB, LENELLND.

AREOFV AV, HEWGITERLY ORVAVIT
BT, =AVABMIIOA FA~11A Eacindh,
FOREOKIRIT 20°C WA TH o1 HE - BROE
Bt AL A B OBROKESE G EFE L
2% APFRTOER 21K\ B (10A18H) D
400ppm BACIELE - BRSSO, FELT
COEAHOZROEBENCE B0 LEBIbRE. 2D
IO BEERERAYERTNET Kvhvd
BT HEESY OEREHOHIE T TORERTIX
200ppm THIE - BRERIZEALEURWTEEADR
EIRTWAY, AL OBEKETORBRTIL,
200ppm B CHEEED 0B % T 2/ h E LD HSTeD
XL, 100ppm B TIIHELYZEL L BRL TEE
2RHEL T D

= AV A L AERELRLTIOBREIMEOME



ZAVAR LDV AVBEOEGIRE 47

B X THREL BB HDLERbIS. BEAY
B U IR O R RO R T, v » v Tii400ppm
AR X 5 %REOREBREIZ T AIVOiKL, RV
# "Gk 200ppm HBE T, 300ppm 785 & HYD
BELETHY. Lo TRMN I 2 viZd s 0=
AVART LRI B LD EE L LS.
BARBREDORENDEE - BRCKE BT RIT
3. EB2 ot (10A30H) Tt 400ppm EAfi
T20%0 L DREDERL720% KR 3IORUKHT
DEUCEBEOBAMIL 2 FHE DITEALEE - BRY
UM ot BRI W TIRKIIEPREND
T ULtte b BHLABBEEMA LI, EFR 3K\
TITEMEREIV e, ERPRENLLERI LI
LisWRBEBARTIL ot FAROBRIEV AV
CERWTLEDLR TS (A - K, KFER).
HETECHB, REROFEE, FOMOFERCX
S THELLHEYZT, —AVAIFhEBETS
THERENDHDT, —AVABMCEL T H5ER
LicHhuEie b
FUAVIIERINDBZIEIGEALE RS ek
ARLLTEEIR T RETHERTIC IR 5D
T, RENOECBOBIIZEA LM IR,
fDOREBREEEYD, v 7 VILBWT d = A LB
BENDORECLBOEBICIIHEY RITXh ot ¥
TeF v A VIIBRRICEYERT 55T oMEE
RicHDEBRICHBTH D2, = AV AERHIZERLDOR
TR LBEOERC L TH A LEEY RIF X eh
51D ZOIIRFVIVEEBNTHZALATE
BEOBEBDHRLRAEL 2.

= #

=VR—-F AV OEEYREL, RPREA M
X BieHD= AL )L (2-chloroethylphosphonic acid)
DREHAF I & BE Y 2D 57D, tETHOR
B EDOET 3 FREREZTe -1

1 EBRTiX=A1 /L Oppm, 200ppm, 400ppm %
NA4BEEMAL. = AL AIERRREL, 0
BHRITBEOENHINEL L, BCREDORILFEE
THre.

& 2 HEATIT= AL A Oppm, 200ppm, 400ppm %
B0 (10818H), i (10H28H), i 118 9 H)
CHAL . = ALV ALDOERRESRT, BEZES-
F5h% BRI EE L ok LAl 400ppm D
BRSO TII50% D% R, FHIAMATIX20% D% R
ot

#3IERTIT 2 F£Ichic b = A L v 400ppm #AR
X & AR X 0 BRI A f3~ . B EEIX10A
30H, 2FEBIIA 2 HILfThot 2FEME b=
AV AR Y > TRFNEITEL <L, 1A%
TERLORFNIEAE I o1 KE - BR, HHW
BEHEAOBEREIRDOLNIL 5 .

HA4ERTIT, 1. &L, 2. 10H18H 200ppm #
fi, 3. 10A18H L1118 2 Ho 2 [E] 200ppm #1fH, 4.
114 2 H 300ppm # 7D 4 AEDOINEH HLE L 7=. 300
ppm M CREHNEITEL < #hnL 7o. Lol 200
ppm 1 [E ¢ 2 EEAORICITZI RS, & HIHRBX
X0 BRI BIIEVERCD o b DD, HEXEIER
Dbhiieh ot

LA ED#ER»H10H FTa~11 8 _EHD 300~400ppm
DAV ABIHNEE - BREIBEA LRI T ER
s FvhvoFaesE FHPNEMCEYDTHDE
Bbhi.

L] &

BEEEERO VG ERER, ERCBHLTTS
STSRTEEN K, BXEFRCEROELRT 2.

31 B X &

1. HKAEE:  S08S: sv v oFBRRRET=ALVA
gmoEE BIFEEEFSAMIBREREER, p.2l
(1976)

2. HAERE - - BYVES - KW 2y » v REOEGR
Rt =2vrBmo¥E BSOEBEFSAMTTRAS
REEE, p.20 (1975)

3. Fishler, M. and Monselise, S. P.: The use of Ethephon
(2-chloroethylphosphonic acid) to promote color development
of Shamouti orange fruits. Israel J. Agric. Res., 21, 67~
77 (1971)

4. JKER¥E - IWARERE - KEE : » v+ OFARECH
THHE. Bl =Ava (=7vVREH) QBT X
LM v OBECRREDH R DT BRHE, B, No.
10, 17-34 (1970)

5. Iwahori, S.: Use of growth regulators in the control of
cropping of mandarin varieties. 1978 Proc. Int. Soc.
Citriculture (in press)

6. HEBE— - BXRA KA : =2 v gzt
vREOFERE. BAEFENESE, No.27, 7-13(1977)

7. HEFIERE - KIEFE: BN 2 v OoRGARECET5R
B =Rva (=5 v RER) OBHRLIEMMER O
Mz )(|[EFA |, No.19, 13-20 (1971)

8. Stewart, I.: Citrus color -~ A review. 1977 Proc. Int.
Soc. Citriculture, 1, 308-311 (1977)

9. Young, R. and Jahn, O.: Degreening and abscission of
citrus fruit with preharvest application of (2-chloroethyl.
phosphonic acid) (Ethephon). J. Amer. Soc. Hort. Sci.,
97, 237-241 (1972)

10. Young, R. H., Jahn, O. L. and Smoot, J. J.: Coloring



48 BEB— - KU=k - KHnsE

and loosening of citrus fruits with ethephon. Proc. Fla. Preharvest sprays with 2-chloroethylphosphonic acid to
St. Hort. Soc., 87, 24-28 (1974) degreen ‘Robinson’ and ‘Lee’ tangerine fruits. HortScience,
11. Young, R., Jahn, O., Cooper, W. C. and Smoot, J. J.: 5, 268-269 (1970)
Summary

Meiwa kumquat, Fortunella crassifolia Swingle, is a minor specialty citrus, locally important at Kaseda district
in Kagoshima prefecture. Some fruits are harvested during December, while because of poor coloration, substantial
amounts are left over on trees until January, and often suffered from frost injury. The experiments were conducted
for three years, to evaluate the effects of Ethephon on accerelating coloration of kumquat fruit and on the result-
ant increase in early crop.

In experiment 1, Ethephon at 0, 200 or 400ppm was sprayed respectively on November 4th, and in experiment
2, Ethephon at 0, 200 or 400ppm was sprayed respectively either on October 18th, October 28th or November
9th. The sprayed Ethephon markedly enhanced coloration of kumquat fruits, especially the expression of deep
orange red. The higher the concentration, and the earlier the time of application, the more effective were the
treatment-results. However, 400ppm spray carried out on October 18th and 28th resulted in 509 and 209 fruit-
drop, respectively, though all the other treatments caused essentially no leaf- or fruit-drops.

In experiment 3, Ethephon at 0 or 400ppm was sprayed, respectively, for two consecutive years, on October
30th in the first year and on November 2nd in the second year. Early crops remarkably increased for both
years owing to the early coloration, only few fruits being left over on the trees until January. There were essen-
tially no leaf- or fruit-drops nor any damages to the trees.

In the experiment 4, four treatments were compared for the purpose of getting the early cropping : (1) control ;
(2) Ethephon at 200ppm sprayed on October 18th; (3) Ethephon at 200ppm twice sprayed on October 18th and
November 2nd; (4) Ethephon at 300ppm sprayed on November 2nd. Ethephon at 300ppm again accelerated the
early cropping of kumquat fruit remarkably, while Ethephon at 200ppm sprayed either once or twice, showed no
significant increase in early cropping over control.

From these results it was concluded that the spraying of 300 to 400ppm Ethephon at the period between late
October and early November is very effective in increasing the early cropping, without causing appreciable leaf-
or fruit-drops, and with a proper commercial feasibility.



