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Effect of Gibberellic acid(GA 3)and Benzyladenine(BA) Treatment
on Storage Quality and Delaying Deterioration of

Iyo(Citrus iyo hort.ex Tanaka)Fruit

Junichiro WATANABE and Hiroaki AKIYOSHI

#

il ]

DrvaviAYiRORMERGSBRHIT 2.0, dipEL L FY . L, 4 TH 2 OBHED
T /&R, REOEERIGAETIIN P> EBR2EE K>, Z2OHTHRMHOEL
o RDRRRADENAITHE, CORKEORKIZHA»SIHETHRET. 4 ALIRICE 3
EBWHSHET 5, BAIE. 1 35 VOFMIELIEE > TnaH, FETBEINL OB T, 41
EEROMMNTIZIL0TFEENS, COLILRAOS LT, RELFHEFET 20 CR. K
FRUEHE2OETLENDD . REEFREFOBINERTH D, . 2V EORIUEEORY
CIGEESEERSIR L 228, FEEGEDCAHELE L, Thbb, REBKOLHENE
BT 260 D — D EIFREORERGCET 2L DOTH 2 EEBEORBERMEIC OV T,
INETHNORIE, BE. FTAZCO20THLOBMESHH5I1L12141510 Lnl REHFO
B LI RO PITEOERIC S 2 REOMBFCRIZTERC DL TORERY LWE61D L
3o THMER. A 24 Y REOEFHIM P ICHMERHTH 2 BA L TREOEFRGFLER, 20
PRSI ORERY IR OREO BB RIZTERCDLTHELL, £, RIHFE:
Tohw. BHOEPLT vy PTRBET->T, TNOBBEOHRCRIZTHECO>LTLRAALLD
TIZEHET 5,

HERU B E

HARRIHMMBSICRES L T35 BERISEXERL LHE0FEOENA IO 51990
FRABHICRRL ., REIINEE, MEBLORVWEZ A2, ERYTHS %P+ 28BE 1
FHEETO2A6BICAZHTAFLHET I L L LICHB K, BICANRTOEERHBL 1, EHF
ME DB IR, WEHTDOI2ZBS By Yy (GA3) 10PPMERYEALTF=r (BA)
100P PM%E AL . 12H 188128 5 H O LA L FRO A T DRI 21T > 72,



MERENT | BRI B oW TI2R 2 L S RE L 72, £, HEOHEKRTIR 4 QE K%
AL, ARFIRIEZY 2,8y 28 (KABOKHEDLRDAAE)  BABKRII0.02mDE S DR YL,

CHME BB TELNO 7 s VATT Yy 7 LT, $%, DABKIESHR L LT, K85(57 v )

REEBIIEOHNTZ AV FAR YA R FL o7 ra—n (OED) DEHREBML 1. RE
OAFIE 4 A24B I T, BHRUREERE L ok, B L T BERETEERT. %
fo. FHBESEIZ. INONa o HTHEL LE 2 7 L VBICBRE L o, AWDOEREREIL 5 & DR
BBHAL. AlBuly, BIEE, C: 2T 3BT TRRLTL,

¥ R

1, Bm. REKIRUER

REDRRIM— 1 1RT EBY THD, HE 30
U7 v 7 %7 kR CRERIEEIIC PR h o 1 bhailat
DR THEROBRTIH2%BES B L, B 20
hosF Lo, £/, REDOERRIEA S
DIEREOAFEREAKL LODE—1TH
3. UURERT A R TSR O B AL % L R sy ;1;,&
ETik. BREHRLFARCHBROKSEREIE . M m O
WHCIEC . 2. BEUMBROMTERYSIE o | pen o pmneee s ni e
ROKRFWBE ol —F. WHERICHEBROR
WS LIREC>LTH, fEXTD #£-1 HERETy YUELBREOKIERICKIZTVE

AREERSELIEL . BRUS v 7RHEK B BEAD (%)
THhot, UL, BETy FUMR (BHME vartysfUl K YRK 74vh7978 3 B X

’ WARE | 8113 8183 81.47  73.99
lic SRS NICHRSEDSRD SN > ggmae | 8148 82,03 82.10  75.17

b
THHARNE S REORBIC RIZTHELZAT.ONBK -2 Th5, GA:.BALR XORBHMNEX
TRMER L D HEHBODL. EK. GAsRBBIEISENE P, £, BRUS v 7

MR

10

o
20 , 0o
SHHE (X S e T
i
20 20 A
B P ’l RYBK
i 1 YERIZA
® GAR = )}C SYFR 5
10 YRR v
KA 10 ) \\\\\ )
O H b \\\\ )
M ) W )
0 Yxilyxyxxxix'l'l' A 0 —— } 4 x? k\\\\ AL 2
H—2 MARLESREDBHICRIZTHE M-3 ®ERU7y 7RE»REOBRC R TEE



HPREORBUCKIZTHEBRIK-3DLEBNTHI,v 2%y 7BRTIIBLBRSE 20T,
RVBXTHo I, BLBROVcr>DiET v 7RBETH D,

2. REOKE

CHEBRINEBE RED 2 fE

KT VANBREOETED O a lOELEE— 4 KRL I, FIAAOBAAEE LICRETE.
—RICBANER O a AR R TE» 5 72, 3 H2TH O B ALH K IIREX & ol i Hi e
KHELRENEDONAL, L, GAJUARIEHER b D EbS ook, &1, IR
BB L 0 RE (M- 5) C2vTh, B LR BALARO a @b {E<. 1 /1291 &Y
BRRAED 4 HUB E T, TR LKHNICHELESED S I,

40 .

]
]
=]

e

PO S

s
T

W 1

1/29 2/27 3/27 4/24

10
-4 SHPFBASRE D a ficBizTicE  B-5  HMRRRQESREO a filic 2T RE

12/18  1/29 2727 1724 12/18

OHBERNRE RENa /bl
HBRORREOEDDa /bliiOELEER— 210RL 12, MERIOBARLAE % U DR R ISILHE
BETIRGASUMRTEL2- LA, I 2 AKO 1 B29N IR L Ebo 2D EHAKED
dAUHE TR ERE LIz ho, Ll BALBEXORED a /bt OMAR DRIt
RUEm ol el HHBCIRW TR O TELERASN Lok, —F. MMHAOBRPAEE L
TeRETR. 1 2HED I 29005 BALAKXORESHEEORKIC I THE D {E L, KiHK
KHLEELENED SN,

K—2 HHERAANRED a /b BuZ TS

- AR TYT 1.,/29 2 /2 3 /27 /2
" GAK 0959 1.163 1.254 1.275 1,380
ZH BAK 0.975 1,072 1. 144 1.174 1,235
] SR 0. 965 1,149 1,297 1.311 1,372
& GAK 0.891 1135 1.246 1,290 1366
i B AKX 0,938 1,030 1. 107 1. 155 1,220
f et X 0,975 1,190 1.319 1,331 1,339




OBBRU S TR RED 2 A

BERVS v 7UHESRED a it RIETEEC O >LTE- 6. K- 7R Lk, HHERO/M LR
RERCINERCHBAICREL LREOHFH L b, a8y 7B LR BONEX THEOES
FHEL . 7 4 VAT y PR & HFR CHESEIFT, & i HBROBESEL < RFCH-
Too ToISSKEHBIZIE, B EBCRRED 4 BURBEMMN VTR OEEZENED S hish o Iz

10

Yi74M05 97K - Y7405y 7K
Z I NER ; Z X w
30! ] § 30 T
a il e e T Y
R W 20\ 5
- e i ™ i
' i / i
avtl v
10 B )L D 4 N 10 q4 RN ¥
1218 _1/29 2/21  3/21 4/n 12/18  1/29  2/27  3/20

H-6 WHHEFEARINTIRBRET4NVATY K-7 BBEASRRECHT IRERUT4VAT Y
TNESREDAEICRIZTRE THRHBRED aflic RIZTHE
QHBERUZv TRBERENDa /bl
BEHERS 7y TUEBRED 2 / bECRIZTHEERCOVTIRR- 3R, HEFOH LKA
EFLIRETR. a@DBARLRABIC. 74 vAa 5y 7ER ENMBRTH . L ICHBREMSE <.
RO L FAELENRD N, —F, HRAARELERETIR, BEFED 4 A4BICHBR
fibd 3 R L OMICHEHCEERESZD S h iz

£-3 HWERU7y 7AHABEED a2 /b RIZTHE

A o

- 12/18 1,29 2,/21 3,/21 4,24
v 2ty 78K 0,947 1. 0382 1,1072 1.1632 1. 256°

3% Ry HK 0.963 1.0752 b 1.1902 b 1.2062 b 1,2732
% TANAT TR 0.966 1.174b¢ 1,296 1,2963 b 1.3152b
o B K 0.989 1.224°¢ 1.334% 1,348 1.471%
vy 7K 0,957 1.047 1.116 1.157° 1.219°

§§ Ky B K 0.964 1.113 1,228 1.2512b 1,2512
% 7AW bTy 7K 0,888 1.138 1.245 1,2772 b 1,299+
¥ BOK 0,930 1.174 1,307 1.350P 1. 464

LR YSH DS EMBRE (5%)

3. BRER. BEMSERRUHN%L

WA OB LB RICN T 2B RUT v 7UABEBRH OMER . BESREUHEKLICRIZT
HECOOTURLILODBK -8 THS, /. MHBRRICHT ZLBRUT v 7UHASRH OHE
B, PSR RUBKRICRIZTEEC O LTRE- 9 &RLL, BERIEOVLTIE, HHAKIOHK



W ¥a:man
! b ERES SR
c iRk
) ‘lIQ a‘]'2 e
[ U f
A 3% By s %
0 1 ¥ #
00X H
[
) L3
o o
o
(O
K
[} s l..“l i, RSN S 0 “ i \ il I fl {
Uovany?BE ROBK  7avA7v7R AR ya 9B RUBKE  74nAIvTR SRR
M-8 HAARGRCNTIGBRUI7y7ABSEYOE -9 EIEARRRINTIRERUT v 7TRELRHO
AR FRMSRRUHRHICRIZTES BEE, FRESRRUHRELICRIZTER

LHARUBRLEOES & bHBXCRLE . 0 3 ARK & O EHMIC b AR EHNEE
wont, ERESRICOVTIR, BEBARUBELEOEA L7 4 VAT y TREXSERGE
CHHBNIC O AR ZNTED SN L HRHESROBLE Y > DBy 2 3y 7FLERTH - e,
HoktbicowTid, B EEARURBRLEOWHFORENE DX T4 VLT TRBEXTHROE .
DLTHEHR T, KHOC L ONRK L OIcERERENED ST,

4, KB
HRF QNSRRI RIZTEEERL F— 4  AHE()
TeDBE— 4 THD, HERONB TG BHH| BwLLw ¥ : 3 SR
AMBR CA%SUR G & <. BARmR [LEK (%)
) | GAK 91,67 8,33 —
TRMEROREL D bAKII L HHE B AK 73.91 26. 09 .
hot, i, MINFMMBRREHERY | o B K 83,33 12,50 4,17
Ty B ERER-—5ICEL X,
Y asty 7 HTIEL 7 REIFAE AR E-5 ARMERQ)
REFT. DL TR Y SER T R b B o BH| swlwe  ® @ 2T
_ K (%)
1DR7 4 VA7 y THERXTH T, Y297 8K 100,00 —
KYBK 90. 00 10,00 —_—
74Mh7 97K 70,37 25.93 3.70
o B KX 75.00 25, 00 —

* =

YA L 7= Rk B T 5 RS ORESEETH 5, REORE PR LEBIC L > TE
T¥2, BEOBETCEELRIZTERE LT3, BE. @8, ZBLRR, 8%, =Fv iy
HB2 5 IMILIZIIGG HELHET B RROBEL FLAKEHEETH S, REOHEIC
2BT. RELSDKSOERICLZbDE, BBUC LD bODWABHEL SN D, RFEDKSGF
BRSNS, BEOEVIELS LS, £, N6 kX3, BBIEHEDY OV uwiit
FTTHL 2, BRRU T v ZRBRX BRI LTRSS RE S Vs, #ife 7 v 70AK



DOETIRHEDESRZ L, FOHMAIE. 74 VLAOHBBIC L > TAERDERCHZVDENDHLHD
O. HERHBNSBEGLHIC, MRICEFET I EOHBEEr - bDEHZOND, —F. WA
AR & 3 REBBRAOBE TR, WThOBFAFQET LRSS, <, GAZLEBERT
Bt ote, Zhid, MBI > TREQE{LSIMF & L Loic, EERO—EBIM E Tk
BESREERLTELLL. BUCIXABUB P Eholel ick b, £l HRRU 7 v 70R
RTRY 2y 7RROBUBE L. 7y TABRsB LD LMol Jhid, BELSE TREDH
Bz, HBSPEVSAEL ZIRABUMBP Z KB LH S SEOWETLANSGD D
oI FIb, SPBENE THEOV R OABKIE BRSSO 2 itk B,

REAFECOOTRMBRUABVLITRLAFERLEroT, LrL, ABERMOZEIHE D X
olih, REOBRIEY 23y 7R THERCHLL. 20WTRIBRT, 7y 7RBX TREK
BHER o t, TRIE7 A VADERK L > TAFEBRCH AOBBECELELELER
Sna s, REASE L EROSRE 3D TSRORNSLETH S, |

R OBA R UBEPREOROICRIZTRE T, BARUFBEOBA L b G A KERIFT,
BARRTRRTH- I, BALBOBE. CARRINEBIATCHAYLPTRTH 8. FCont
BREZEDLORL{ RS, Ll BREARTREL TRHIBRLZH> TV, Zhit. 1350
BE, RNEFATSVEQSECTHL, RABAL 707 4 AEROSLREDHH. RAORK
D OIERDOBOOERSS I VI L L S HRELCBI2PORKHEOBEELD L,
GALAKRIIGA & > TELSBALER, BALENLLOLFION, TR ODNED S
HEEPRP- L LD LERENS, —F., BEAHETEIREOFEESH EL ML, HOREDRD
3 M R IT PP A

BN REFOONERETR T v 7REX THENRIFTH 1o BEHTIXF v 77404
TRELLRETRBERCELSRL, HFRIKOVLTHLEATVLS, #hit. BHSELICCALK
B LioT, MRIEABMMZASNTEELENLZ LI LB, S, BEMTIRAFv 2740
Ak 2xF vy OBRRERFRSNTHE, LhrL, COBET 4 LADTF v RIIEIR X
SHTELLY (UL, Ty ZRUARC BLTHEHEA L DR, R RITHATH X OEBMDS
BhHICEL, KRN —EORENBRRETECL{BEL. WOALHMLLDOEHFA SN, Jhb
HBROAKRICHEE L 5T B, 861, BESREERLEEIMET. BROMLLREDOER
DI,

a/bificBiTEEC VTR a iRk, HRREHBUARCRENRD SN, 2. &
AHETIR 7 v MUBXOEFECHERPPRIFCH -1,

FEHEAMARICN T 2HBEB RV T v 7L, RHOME. BERUHKECRIZTREICDOWT
. ERNKHETEL, 20T, Yaty JRRTHEH, THIIHBRTHRIC L 2 REHRH
BHBhLBREFLIOND, HBUBITIEY 2%y 7BXTHL, 7y PNBRXT—HEV, kbl
SR, Fy 774 NLARHADOBEBELHELS . FERIEM M Sh T, Wil & OVEREE OBY
BYepo kbbb o FENSOBEOBETHREL, ESXHLD LBOBIBKENL IR



I, HREA BN K E S e o oo THICIML TRSBRE SKPHEE T THILERH S, —T5,
BEREZ 2O THRROHR A Sz,

BRI DOOL TR BALBRTHEESE <. CGALBERSRIFTCHo 7, Thid, GAAIXT
REDERSMFS NI LK ELFNEFEZ SN D, T, BBUHRX TR 2%y 7BR TH
DERD LG RTRFTH 1205, 7 v 7UBRRUMBR TIRPPHHIER L T2, Ben 54)
DEECED L, MEERCO 22+ VLV VORERBI SV IH, RENTOBENCO2L0: 08
BioldbhEVEEehlA ), i, BENSD 2, CO 288 & HokORR L ORY{F I
SHTHVER>TWASY, LHL, Eliahou 5W ik 3 L RENBOLROELSREDO 7L —
N—EBRLICERELTED, Lo T. SEIO[BETT v 7RBRK BB b AROED - 1 IHH
ELT., YADBEABFTRTCO : ZICLVAKLEEL-bDEEZSNS,

DEOER S &, HTAR OB LB PINEROBRRICL > T 34 Y REORFRE M2 55,
INEHOBRE D O EBADOHSMRYE . 7. BRICOLTHHFRAOBAC L >THLL
Tvd, BRICOVLTI, BARBELHGAZRRFT. AR HEDELS L VEETHY, B
KRIZDWLWTHRIFTH D, LIcdioT. GA: OB EMAHIC & 5 HFRIHBERORAL 5 6ESE
DBHB, I 10P PMOBBEDGCAHBAIT, RIFCI > TREHEEET I LMHIOT. 5,
LA EC oW TRE T2 2 NN ETH B,

)] ®

4 3% 2 RN 5 o, HEHF OB B R IER OBRBAF 21TV, [KHC SR OpE

H7 4 VAR THUA THERREIT> 12,

1. BRISHEIK TR E S, o, HRALAE L SOBMETIES Koo T, BBENH izRMmR
HAORMALF, BN TR T 4 VAT y PRTEESD 5L, 2%y 7BRTEI 1,

2. HEOKOVLTR., GAZBRHBEIFT, BABREITHTH» . BBARTR74VLTy
ZROBRFT, varty 7HBRERYVBRTIENTL,

3. WSk, #REESRE L HRILI DL TIEFNBAOREIASh b T, £, #EnET
B74N0MA7y 7R THER L BEESEOMES . HIRL @ L o 7. LU, AKIZBOEL .
GAHAR BRI TH - 12,

4, PLEOBRLSGCAOMEBMICLE/ 38V ORBERITETH 205, XELLOALD
0. SEHBARNEUCEECOLWTRNT 3 LEND S,

51 B X &

1) FHE0k, REOILE., WAaBIE. 1991,
2) fREBIE. #iMMe, SNk, FTAREHE, BEORB LK. BEA, 1985,
3) ERSEET, HHRE, o F v UBRERICBEYT 205, EERE. 60k, M2 : 620-621,

4) Eliahou Cohen,Yavin Shalom and lda Rosenberger Postharvest Ethanol Buildup and off-



5)

6)

7)

flavor in”Murcott” Tangerine Fruits.J.Amer.Soc. Hort.Sci.115(5) : 775-778.1990.

ANEEHISE, IRMUNSS, WEIERIME, PRy > &Y OIFEGC BT AR5, B | BUGRRIE Oy i
& PR RUE ORI, REFSBAIERKIEASWRRERES. 412—413,

NEFES. ME B & K METE— SRNETFHOMER LT 2HR (8 4 8) Bl
DREL X UK EDEG, HMEFSEAOFEENMNIHRARES, 15,

eI, RirE=. make, SV SAM 54 OEE - SERUVAEUSICINT IR EAR)
TV OFRIC B 2 EROHR. REFRBASFERMASHRRRES, 276277,

8) S.Ben-Yehoshua,llana Kobiler,and B.Shapiro Some Physiological Effects of Delaying Deterio-

9)

10)

11)

12)

13)

14)

15)

16)

17)

ration of Citrus by Individual Seal Packaging in High Density Polyethylene Film.J.Amer.Soc.
Hort.Sci.104(6) : 868-872.1979.
RO THTREREBRLE, HEREYOSERST. BHKHES. 1991,
8 F REoLE, W 1970,
AILEA, BERE. AEE—. HEHOFHCHT AMR B2#) KEREsirte kg
TR, HE¥LRNSEEFUIASMARZRES. 412413,
RENEN, FEEHE, »3VAONRCRERTREOKE (B4R Yovavisy v
Y, HEOMOZELL /N7 Y ¥, WEFSRASSEFKHARMARRREE, 404405,

. . BT 4 v AEES S F VRBICRIT TS, W RRIRS6EEES
REWMRFERER, 446 — 447,
Ef g, 2 =X X, MB—HH, ®KYVxFr o, vy 2 RLBRUEELA 3 H
YIKOICKIZT R, BEA¥RETCE,
34(2) : 327—336.
WIREFRE, R, Yoy a2 i OTFHBERE EIFEROME, WP SEAI6ERK
SREMERREE, 198499,
MmO, REKK, HAAKX, HFEFOD 3+ Y REOEHLENTCRIZTREOLE,
HEFERHASSEEPIHRSMARKEE. 198—1499,
thmdzet, BEHEE. MR 8. KEHOEX L SRFTFHORELE L OF.
P2 PRICEEAMNTRRERES. 16,




Summary

Two kinds of growth regulators GA 3and BA were tested in order to extend storage life of Iyo
fruit. The growth regulators were sprayed on the tree before harvest or harvested fruit were
soaked in their solutions. Thereafter the fruit were sealed in films or packaged in a film bag and
stored.

Weight loss of the control fruit was the most conspicuous while in the plot of GA 3 or BA
treatment,almost no difference in weight loss was observed. Fruit decaying was also slight in
those plots.

Those fruit wrapped by polyethylene film decayed only a little.The fruit packaged in a bag
whose inner surface was painted with a kind of zeolite from the Ohtani stone severely decayed.

Coloring was enhanced by GA 3 treatment but BA depressed fruit coloring. The fruit sealed in
film promoted coloring. However,coloring was poor when the fruit was packaged in a film bag.

Sugar content of the juice as well as the acidity showed almost no difference among the plots of
GA 3 and BA application. Sealing of the fruit resulted in low suger and acid content. Sugar to acid
ratio became high. Taste of the fruit which were sealed by the film was inferior. That of GA 3
treated fruit was excellent.

From the results it was concluded that GA 3 spraying on the tree before harvesting was effective
to extend storage life of lyo fruit. Ilowever chemical injury was often observed on the rind surface
after spraying. Thus the concentration of GA 3 as well as the time of spraying should be further

examined.



