FHD A TR (Bull. Aomori Apple Exp. Stn.)

NI ENRDEBESBRICET S
FFEMER U ITHE O

BUT R AT U A AR DR S S

(H ALY A TR,

‘Orin’ Apples in Cold Storage and the

Incidence of Scald

Tsuguyoshi Kubo, Nobumi OBAra and Niro Kupo

Aomori Apple Experiment Station
Kuroishi, Aomori, 036-03, Japan

VR 3% 3H 5B ZH



BRE DA THRBSRE #2215 (191)

I % ‘%‘ ................................................................................................... 127

H ﬁgiﬁ%a QCBH 6%&1& ...... Ceeatsamaeeeseaaaatesineiaat s anr e re e es s st at atee et s tatrat it eaasnn 127

I B EBE T UR TG B vveeeereeeeerrs orerne et e s 127

(1) FEHBTZ UMBESREE  -oovrevermeomermm et e et et e e e et e e 127

T RO REELL e P 128

,f MK%H%EHO)%Q ...................................................... B 128

[7 ﬁrﬁ Ei mﬁi(}\’g{\@@%% .............................................................................. 128

Q) BF BE FT IR eeeeeeeeeeeeeeeee N 128

(3) FH  FE JJ IR cereteeeeeeemeeeteeeeeeeeemeeeeseeeii 128

T OO L UE e 128

,f E'J‘: )ééa B—E‘i '%E_’ ......................................................................................... 129

20 B OB EE HL e 129

(1) ERREERORRIERTEAL,  covverr oo s et e e 199

TOEE GE ELUBD e eeeereerreeen e e 129

,f E"j’ i& lﬁi % ................................. et e h o resteieeaesareees sttt aeeten seranretreoenrraras 131

(2) IRFERGHAD S e e e e e e e et e e eaaae 132

ToOBL GE EL T et e e 133

D = -~ =~ S YU 135

(3) FSBHF DEERIEFNOD RS oottt 138

R = 7 R S P P TP S 138

£ BF R OBE CH e s 138

3. % 2 PR IR EPP RIS 138

M EL R — BREAT O AT LA overrere o eor e e e 141

R S RO - e T T L P P PR PP LIPS PP PP TRTTETPRRTPPPPPRLY 141

2 H A fE ER ceeeeeereeee 141

(1) % % E‘;—E] E ............................................................................................. 141

(2) BF FE OBE B e S 142

3. # BL et 143

IV SRR R HT OB I b+ o Y R OTBAIOIIER oo 143

1' M *4, & O\jj /£ ................................................................................................ 143

(1) BT OB E e e 143

(2) I ]\ ;‘; ~/ y&oﬂ(gjﬂfg ................................................................................. 144

2. ;ﬁ‘ﬁﬂ ﬁ %?; % ................................................................................................ 144

(1) 48D T DB B o 144

(2) TP F o VTR OTRESULHE  reereeesnmmen ot e e 144

3. B et e e e e 146

Vo B e e, 146

Vi ‘?7! FH TS0 R s 149
— 126 —



Tk

I #

HFHEBROY v T, =AM v ITOROEWVAT
B A IEE LBGEIR A IR, Hre, RYumisEil
OEFC L BFIEDBRICLDREELTE L, &
IR E S, MARY ORI ET, MBS
HWHRTEETA, Bl Y v T EEOWFEEE
FESHBLMETELDEELLRS, LIt
IhETREREOSVEERRERE L TEL
n, A, BEEOEGREIC SV TIIRERE
Fiflt ORISR I 0D o AR OFEDEEE Y 2D &
K& < MR GE N 5, 2% D81 Wik
Wi SREFAER DK DEO ENT KU L
FOORER, 2 BIBR4IFED EX T ORE
T LA MEERED T vy ARMERD S
U7 oS, % LTHE 3 I BIEEThOMES
BERTH D, OB nFERBOFRHEIC B
mfiﬁ%&tfv5&@®~cﬁ‘zﬁ’fé
Bo BHEOY v ARFICEBWTRED "5’
M ST NED R ENRESL LT E
COFEERVBLY DTS, TR ORE
FHEARC, BT TLAVBAEDTEELH DL
KRB RSV ER DD D, TDTC
BB EOVEIFE DR, FEIMBRICHU T

v d ER OB

)

3o EERICEVWTLEOMEDLD, K
Wb bR ERPBER SN, £ BEE
ThiHIOEENGEICELDDHD,

A FERA N AE VRTIEK Y v T ORRGEIR AR &
nBONFE, RRFORKE, BERKTICLS
BWREF, RO EMED S BALO A

mgE L, LIEUEBGE b s s /o985
ot R pEARMEL L TOMMES

BE LML, RET L DS ARIEC
42 L, SIELITREE TEOWE, @EEORE
BT L T ERBETHDEN, ER T DOITEE
R B LTk R AT o8sE L (9,

F O TEH 21982 70 H1986 AT F T UEK
DIEHE I BT B IR IR O #IfIic
DLTRE LD TLORYIRET 5,

FAIRMOFEDICHIC-T, BREREROVIAD
HEpH—AESE, LEEEKRE, HREEEH
AT R O g/ 12 B B H A REEC DIt ) 2 5
1o 1o, T summary ZCATHY PETERS K
R LTE . ThDBMCH L#EY AT
bo

I ETEASBICHITIHERH

CERKC ORFRRME A EIR T S ENAE S 00,
MO REEAER LT, EBRSESONE, £A
WEEE, RERS, RWROZK ¥R O Rk
MBSO HEE L, E 1o, BEH, DUREREI R OV
BH B >4 S B & B O B 2 LT,

L M RRUHE

(1) PEMR Ottt

AT 3 MRS BE B OO T, BA e LT,
ROMRE T FE L 1o,

PAHTIAA ¢ B0 5 Bl b BIEAST <, K
RS RO BRI TH 5o Bl @AM~

A HA K, dEEs T-AFYF) oy A

D EB T, BENERERBIIERI D FEATH Lo
AT 1B & L,

BLRMHAR SR80 A JHABRBHBC TR
LizBHIER fr AR E D 1 ~2 BEELV) Dl
T, KM TH 5, B AR
< LA A R TR RSRDHIA RO 10F4 T d
Bo BEAUHITMERE Lo Sl & LT,

KESHTERA @ PRTEO fx boBVy UB# L 0 5 ~7
AEV) HT, KL EEOBRERETS 5,
BEABHI AR 2L A N T SR B LG
BRI 10EAETH D, AT E Lol & L
7o

- 127 —



HERE DA CHBBRE

FRBECRTIMEEAE BHE DA ZRBRE

%) KLUUER % Tablel ik L7z,
T EEhO R L

A EER1982, 1983 KON 19854 @ 3 MEFE I
DNT, BIAREEL1982, 1983ED 2 HERDWT
FAEL I,

HRBRIFERC L > TR D N, 1 HERY
Moo A WEZTS~ 109 @8, FARET~ 127
#HTHY, Table 1 R LK BERD R &
b TEHF LI

Table 1. Picking dates of “Orin”

present storage experiments.

52755 (1991)

A IR R O PEsh D B

IHERE I Je O EERR % HeB 3 A oD R E WA
DFREE, BHERIHAO3E L1985 2 UN1986 4R
REEDVTERE Lo, WEH &R E LER
THiZ, 5 HEMRT3ESTTT-
IFREEREDTEREY L DD, FAETFH
RO, JAMIT1984 ~19864F, HAMH1982 ~
1986 €5, BAAR L1982 ~ 1986 4F (fo 72 L 1984 4F (3B
) BROVTHRF LI, EFEOBNERD
Table 1 L1,

apples from three orchards used for the

Full bloom Location of orchardsY
Year date? Izushita Komagi Hirofune
1982 May 10 Oct.21, 28, Nov. 4 Oct.21, 28. Nov.4d coremvrermmmmercercennn
1983 May 3 Oct.18, 25, Nov. 1, 8 Oct.18, 25. Nov.l, 8  corrererermmereriniereenicnens
1984 May 24 0ct.26, 31, NOV. 5 crvvemerersers seeeneicienenns Oct.26, 31, Nov.5
1985 May 11 Oct.26, 31, Nov. 5 Oct.26, 31. Nov.b Oct.26, 31, Nov.5
1986  May 13 Oct.27, Nov.1, 6 Oct.27, Nov.l, 6 Oct.27, Nov.1, 6

Z ; Date when 70 ~80 % of the apical buds came into bloom at Aomori Apple Experiment

Station.

Y ; Compared to Aomori Apple Experiment Station, the dates of full bloom were almost

the same day at Izushita, 5—6 days later at Komagi, 1-2 days earlier at Hirofune.

v B OFERER D PR

MBH DERLLHHE, BMARECELIIEFT
BELYML o), 1982 ~ 1986 F o 40 B E
BECOVTHEAN LI, HBHAHBIFERREOAZ
ABBESIC B 2 HESR TRM L, mEHB
(T19834E(E 5 A 3 H & BN <, F1984 5
5 A24H &— L TSN EDL > 12,

2y B¢ & B

FrEE 0 A CRBRS BB TV, RPN
REO0C, BEN~%% & L, KBk aEK
W EDRRDD, KIFEIIRERSAD 4 ~5 B
A#ET@iE 1 h A4, BHERRR UBHTE D F K
TEHOREREIL 4 ~5 h ARFERIAT- o, f7
RO BLE O FA I HUE M & il B TORESR

A HET L o E#KI3~0CHEERMETT
HEIREHITT - oo
3 # H H &

7T OB £ m K
M TV BIOBEESLER L LI, 1
G, 2 &6, 3 EEE, 40 B%6, 5

DM, 6 S EEAE L,

A B (A EI O 32 oA & < R
LT, "7 32747 RgE (7161 v
FTIVTr =) KWEOBIE LT, B A VN
(Ibs) TR L1

BB SERO) v IHEBEONED,
#AREOMK T 2 2 M LYEMBCRAYIF %
L, HEBFREHY . —% —THRIT LEELXR
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Core browning & U7z,

DRI RAER S WEREAHIERAELL. &
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2 B AR R

(1) B RERR L
TR £ M H

A R E ] OSBR BE O B h O BRI L % &

nFnTable3 xR UTabled ik L,

Senescent

Storage

Table 2. Scales for rating sensory characteristics of fruits in the present study.

Characteristic

Rating scale

Groud color
Starch

1 to6: 1 as deep green and 6 as yellow—orange.

1to6; 1 as the lowest and 6 as the highest

iodine starch reactions.

Flavour

Greasiness of skin

1to5:1 as poor and 5 as excellent taste.

1tod4;: 1 as absent and 4 as storong.

i o ZE L
TR B O AEN A LG EA D)
T2, Hif HERE TR RGO & O
1 BRBHE A TR & 7 A RS, 1983 £ 1985 4F
FEDRTE BAtA R 100 B2 A, 1982 4R F
PRMOABZIAL, FRLAHAE, BED -
too Fho, Hhta 25 ALIIUEREO s O RAE I
J o TR, BEADLOIBEOZHUH L
A te b hh K, BEAFIEREOE L
BUPNEL, 100 B ZANDREOEEMBBILO L
BT T - oo BIAROD 19824, HTRE 130 BES
BEAEED, HMEOLEAVITBEALRDAN

T o foo HA FEPER TR 2E (2 IBHERS D &
B - DI AROBE L SN E D - 1o
i o E

RAREGITREO ARORALE &b, 21T
FARCAR T U oo B A HBE O I FE Ry O B R (2
14.3~155 4V 1, FHUIXY FTHH, WK
>t B2t ) DEALREZ0.010 ~0.014 K v F,
Y19 0.013 Ry K TH oo, FIC L - TRERED
HWED SN D - o h, WERFOEE DK LFT
HALEE LR E L L0 2 Ltk - T,

B EE(LIVFERF13.8 ~15.3 K v K, FH14.6 K
Y RTH oo, BRHECENCRFERAENK
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Table 3. Condition of ‘Orin’ apples from lzushita at harvest and subsequent changes
in various aspects of fruit quality during storage at 0 °C.

Crop Examination Days Apple Ground Firmness. Soluble AcidityU Starch Flavor Water

Year date in  weight color (lbs) solids core
store  (g) %) (%)

1982 Oct.21-Nov.4 X 4- 8 310 2.9 14.3 13.5 300 2.8 3.6 26.0
Dec. 6 33— 46 311 2.9 13.6 13.9 265 1.6 - 20.4
Jan,24 82—~ 9% 307 3.2 13.1 14.1 233 1.7 3.7 4.6
Feb 16 105—118 307 3.1 12.9 14.0 197 1.0 3.2 0
Mar. 17 133—147 307 4.0 12.3 13.9 167 1.0 - 0

aV 0.014 0.965
1983 Oct.18-Nov.1 0— 4 300 2.8(0.178)Y 14.8 13.6 313 3.4 3.1 46.7
Feb.24 115-129 296 3.7 13.7 13.8 212 1.0 3.5 4.0
Mar.23 143—157 302 4.7(0.111) 13.2 14.2 187 1.0 3.7 1.3

a 0.010 0.848
1985 Oct.26Nov.5 0 257 2.4 15.5 13.8 342 3.4 3.0 18.3
Feb.25 112—121 253 4.3 14.1 14.3 227 1.0 - 0
Mar.26 141—151 252 4.6 13.4 14.3 183 1.0 3.2 0
Apr.22 168178 247 4.5 13.0 14.4 176 1.0 2.4 0

a 0.014 1.002

X ; at harvest.

W, regression coefficients against time in days.

v ; peel chlorophyli(relative absorbant value measuered with a spectorometer).
U; acidity in mg malate per 100ml juice.

Table 4. Condition of ‘Orin’ apples from Komagi at harvest and subsequent changes in
various aspects of fruit quality during storage at 0 C,

Crop Examination Days Apple Ground Firmness Soluble AcidityU Starch Flavor Water

Year date in weight color (1bs) Solids core
store  (g) (%) (%)
1982 Oct.21-Nov.d X4— 8 286 2.2 13.8 12.8 334 2.8 3.0 12.6
Dec. 6 33— 46 286 2.3 13.6 13.4 299 1.7 - 5.7
Jan.24 82— 9% 285 2.4 13.3 13.4 269 1.5 3.5 0.8
Feb.16 106118 284 2.6 13.1 13.2 230 1.0 3.1 0
Mar.17 133—147 280 2.1 12.4 13.4 189 1.0 3.0 0
aW 0.009 1.030
1983 Oct.18Nov.l 0— 4 242  2.2(0.18)V 15.3 13.3 347 3.3 2.7
Feb.24 115-129 237 3.2 15.0 14.0 233 - 3.5
Mar.23 143—157 236  3.5(0.155) 14.5 14.0 213 - 4.1 0
a 0.005 0.919

X ,w,Vv and U ; see Table 3.
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Table 5. Mean incidence of storage disorders in ‘Orin’ apples from Izushita
during storage at 0 °C in five seasons.

Storage scald(%e) Senescent breakdownd Core browning (%)

Crop Examination Days Bitter 0

Year date pitl) After On After On After

store removal warmed removal wammed removal warmed
from0°C for7days’ from0°C for7days from0°C for7days

1982 Dec. 6 33~ 46 0 0 - 0 - 0 -
Jan.24 82~ 95 12 0 - 0 - 0 -
Feb.16 105~118 8 0 - 0 - 0 -
Mar.17 133~147 5 0 76 0 0 2

1983 Feb.24 115~129 1 0 84 4 1 11
Mar.23 143~157 4 0 95 0 18 0 0

1984 Dec.10 35~ 45 0 0 - 0 - 0 -
Feb.25 112~122 2 0 89 1 15 1 26
Mar.25 140~150 0 0 96 0 33 16 23

1985 Feb.25 112~121 0 0 93 0 0 0 0
Mar.26 141~151 0 14 98 0 0 2 9
Apr.22 168~178 0 49 100 0 3 3 18

1986 Dec.12 36~ 46 0 0 - 0 - 0 -
Feb.20 106~116 0 55 0 7 0 1
Mar.25 139~149 0 7 0 1 0 2
Apr.28 173~183 0 74 96 19 9 1 9

T : Fruits were warmed to 18°C in 1982, 20°C in 1983 and 1984, 17°C in 1985 and 14°C in 1986.

Table 6. Mean incidence of storage disorders in ‘Orin’ apples from Komagi during
storage at 0°C in four seasons,

b Storage scald(%) Senescent breakdown @@ Core browning (%)
S Examination i on After  On After On After

store  removal warmed removal warmed removal warmed

fromn 0°C  for7days® from0°C for7days fram0°C for7days

1982 Dec. 6 33~ 46 0 - 0 - 0 -
Jan.24 82~ 95 0 - 0 - 0 _
Feb. 16 105~118 0 - 0 - 0 -
Mar. 17 133~147 1 80 0 7 0 0
1983 beb. 4 115~129 0 85 1 17 0 0
Mar. 23 143~157 5 81 0 41 2 3
1985 Feb.25 112~121 0 78 0 0 0 0
Mar. 26 141~151 6 97 0 0 1
Apr.22 168~178 59 98 0 2 1
1986 Dec. 12 36~ 46 0 - 0 - 0 -
Feb. 20 106~116 0 69 0 0 1
Mar. 25 139~149 44 65 0 0 8
Apr. 28 173~183 63 99 0 14 7 13

T ; See Table 5.

- 132 —



(2) IHERF IR O I O %

7TOR O£ & H

[ S 3
IMHERFI & SR A B BE I (A B e fiBI A 5 0,
IHERS IO U F AV & O L OB E <, )T
BHOE T il AR Uiz, FHMER &
I RE SR 2 DR O 2 HE N S o fo B
MR S DK E L, IR L hADE
HEUBI LSBT, T, WEERFERKDE
HIUZ L NEN D - oo MO R AE D k(K
FREEEAY B L F13.0 8 Y KB < &, 198640
JARA M OV A HIPE W 11 5 10 7 26 H )L OW31 HIBUE
B4 AK, 1175 HIEERIE 3 AR, WARPED
10426 BIKERT 4 AAR, 10HOHKRCIIH 1 H
DIER T2 HR § T 0 DREREF L, 1986
WRED UV TR VK <, TR0 45 IHERE I

CEEIA ) v T "TEN OB

EL3AKR, HMAMENIOA0HXUIIA T HIL
HERT 4 HAR, 1186 HUUERE 3 AA, A
TIOA26H KR UL A I BIER(E 3 AR, 11H 6
HIMEH L 2 HRDAE TH - fo(Table 7) o
i VvaImaeE
Hri o U v TEEE B, BAMRUSRER
ol Clp USRS RS TR & /5 L fc b oo,
LRI I A THERF IR L 22D T - fe,
% fo, PEHIRZE TR 1985 AR T E A e o o,
186 EETIHARAPRO LN, [KWRENE b0
Py foo B HEERIHER D KD » 1053, P
D1 HBLOOMPHREIL S » &b DS
H ATl o SR IR HERE BRI & 180 ~ 200 mg / 100m1
Fhidct b, BEMESLIHAKETTIDOKELE
T x4 (Table 8) ,

Table 7. Firmness(lbs.pressure) of ‘Orin’ apples from three orchards picked on

various dates and stored at 0°C.

1985 1986
Orchard Picking Apple Exammation date Picking Apple Examination date
date  weight date weight
(g) Feb.2b Mar.26 Apr.22 (g) Dec.12 Feb.25 Mar.25 Apr.22
Hirofune Oct.26 264 14.6a° 13.8a 13.2a Oct.27 292 15.1 13.72 13.0a 11.8a
Oct.31 271 14.5a 13.5b 12.9b Nov. 1 283 15.1 13.7a  13.0a 11.6a
Nov. 5 284 13.5b 13.2c 12.6b Nov. 6 284 14.8 13.3b  12.8b  10.8b
Tzushita Oct.26 239 14.6a 13.9a 13.6a Oct.27 254 15.4 14.3a  13.6a 13.0a
Oct.31 258 13.9b 13.2b 12.8b Nov. 1 250 15.2 14.1a 13.4a 12.7a
Nov. 5 261 13.7b 13.0b 12.6c Nov. 6 252 15.4 13.9a 13.1b 12.0b
Komagi Oct.26 264 13.8a 13.3a 12.6a Oct.27 281 14.6 13.5a 13.3a 12.2a
Oct.31 262 13.2b 12.6b 12.1b Nov. 1 286 149 13.6a 13.2a 12.2a
Nov. b 266 12.8c 12.7b 12.1b Nov. 6 280 15.0 13.0b  12.5b 11.3b
Difference betweer®:
Orchards n.s *x ok *x o n.s o * **
Picking dates * ** ** - s .S ** * *

5 ; Means followed by the same lettr do not differ significantly at a 5% level.

R ; Significance according to the F-test ;

significant at 5 and 1 % levels, respectively.

ns = not stnificant at a 5% level, while * and **
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Table 8. Acidity (mg malate per 100ml juice) of ‘Orin’ apples from three orchards
picked on various dates and stored at 0 °C.

1985 1986
Orchard Picking Examination date picking Examination date
date Feb.25 Mar.26 Apr.22 date Dec.12 Feb.25 Mar.25 Apr.28 aV
Hirofune Oct.26 232 189 154  QOct.27 303 238 193 148 1.123
Oct.31 222 204 160 Nov. 1 305 229 211 1561 1.075
Nov. b 243 1A 151 Nov. 6 311 222 200 145 1.180
Izushita Oct.26 234 187 185 Oct.27 263 203 172 126 0.977
Oct.31 223 180 173 Nov. 1 263 204 170 125 0.988
Nov. 5 223 181 169 Nov. 6 259 186 159 124 0.982
Komagi Oct.26 212 196 172 Oct.27 302 220 180 129 1.248
Oct.31 199 176 151 Nov. 1 289 214 190 130 1.116
Nov. 5 206 165 143 Nov. 6 291 206 172 119 1.234
Difference between®:
Orchards n.s n.s n.s ** % % *x *x
Picking dates n.s n.s n.s n.s n.s n.s n.s n.s

R and W, See Table 3 and 7, respectively.

T able 9. Soluble solids(%) of ‘Orin’ apples from three orchards picked on

various dates and stored at 0 °C.

1985 1986
Orchard Picking Examination date Picking Examination date
date Feb.25 Mar.26 Apr.22 date 12 Feb.2s Mar.2s Apr.28
Hirofune Oct.26 14.3 14.2 14.3 Oct.27 13.7 13.8 13.9  14.1
Oct.31 14.2 14.3 14.4 Nov. 1 13.6 13.7 13.5 14.1
Nov. 5 14.5 14.4 14.6 Nov. 6 13.7 13.9 13.8  14.0
Izushita Oct.26 14.3 14.1 14.2 Oct.27 13.4 13.7 13.8  13.7
Oct.31 14.2 14.2 14.3 Nov. 1 13.7 14.1 14.0 14.0
Nov. b 14.3 14.4 14.6 Nov. 6 14.0 14.0 4.0 13.7
Komagi Oct.26 13.4 13.2 13.1 Oct.27 13.2 13.5 13.4  13.9
Oct.31 13.7 13.9 13.3 Nov. 1 13.4 13.5 13.6 138
Nov. 5 13.8 13.9 13.8 Nov, 6 13.4 13.7 13.6  13.9
Difference betweer! :
Orchards ** - *x n.s n.s n.s n.s
Picking dates n.s n.s n.s n.s s n.s n.s
R ; See Table 7.
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il ATEEHRE R AR
s BT &R OB INERAORE & & IR
ROBEAGITBRD TNE D - 1o IR L 5%
WhAD L, 19865 DEARE & UNRBEE DA H
KRV R HINERAPRELS ot £,
PERRS I B BE A BE L D) K 5 o
(Table 90,

iv. & IS
INHERFHAODR, MR L A2 HE & LB B

Tl -1z, o, EHEITIE, 1988 R E
DEFRETHELRRL - b DD, KEMED,
SAKETHIEATSH -/ (Table 10),
1. I F
j. EZ2—Ey

HEHDI982~1984E ER ETFREDLA LR,
WER OBV RETE) - 12 (Table 8) , fil
ERTRHEINALRT, 2RCHEREDOLS —
Yy MOFEAZEANCIIMEIC L Dk 5 T,

Table 10. Flavour of ‘ Orin’ apples from three orchards picked on various dates and stored

at 0 °C.
1985 1986
Orchard Picking Examination date  Picking Examination date
date Mar. 26 Apr. 26 date Dec. 12 Feb.20 Mar.25 Apr.28
Oct. 26 2.7 2.5 .27 3.7 3.7 3.3 2.6
Hirofune Oct. 31 2.8 2.5 Nov. 1 3.7 3.7 3.3 2.5
Nov. 5 2.4 2.3 Nov. 6 3.8 3.8 3.4 2.3
Oct. 26 3.3 2.4 .27 3.8 3.8 3.5 2.6
Izuishita Oct. 31 3.2 2.4 Nov. 1 3.9 3.9 3.4 2.5
Nov. 5 3.0 2.3 Nov. 6 3.9 3.9 3.3 2.3
Oct. 26 3.1 2.5 .27 3.7 3.7 3.4 2.9
Komagi Oct. 31 3.1 2.6 Nov. 1 3.7 3.8 3.4 2.8
Nov, 5 3.1 2.3 Nov. 6 3.8 3.9 3.5 2.9
Difference betweenR :
Orchards *x * % ns ns ns ns
Picking dates ns ns ns ns ns ns

R ; See Table 7.

i. = F &

RUHR R INER T S B B R S S 1,
A B 0 R DU TR 5 A R0 Rk
D&, BRHCREEN R BRI D 198F K
D986%D 2 BMER T TH o712, Lol HBE
BEDWRE TRE 5 & 5 ME LS LHBREL

leotce BRINERIORE L S RENL D - 1203,

NRERF DN F RN S W R LA
(Table 11D o BIRETIY, &4 & SErEP IR
ER BRI, 19869F B R E R AERIT M T
Pishotlc, UL, WAMELFALC, HEE

BOAWRE TERES S ERENE D,
BFORVCRERGELERE L1 (Table
12, FMRETL, 3EIaR DR AY /L, I
B\ & DIz ERED LD - 12 (Table 13),
19854F PE 15 & UN19864F FE I DT, KAEHODINFE
FH A A CHBE LTy, KL S &, IERTIDE
WRETHEEERN G, REFROBML1 -1, 11
35 BIERTHIERIG) - oh, PR
fEd L OB LVIERD S DI eh -1,
PERORIC X A FE AT fah - /o (Table 14 ),
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Table 11. Effects of time of picking on the development of storage disorders in ‘Orin’
apples from Izuishita. The fruits were stored at 0°C.

Storage scald %) brigﬁfg: @) Core browning (%)
Crop Picking Days Bitter
in On After On After On After
year date store pitf  removal warmed removal warmed removal warmed
from for7 from for 7 from for 7
0°C daysT 0C days 0°C days
1982 Oct. 21 118—147 20 0 BaS 0 0 0 0
Oct. 28 111 —140 0 0 8b 0 3 0 1
Nov. 5 105 — 133 0 0 40c 0 0 0 1
1983  Oct. 18 129 —157 6 0 100a 0 2a 0 Oa
Oct. 25 122 —150 2 0 100 a 0 2a 2 10ab
Nov. 1 115 — 143 0 0 % a 0 6a 1 167b
Nov. 8 108 — 136 0 0 61b 0 28b 3 30b
1984 Oct. 26 122 — 150 11 0 100a 0 6a 9 19a
Oct. 31 117 —145 0 0 Hb 0 23b 10 34b
_ Nov. 5 112 — 140 0 0 80c 0 b2c 5 23ab
1985 Oct. 26 121 — 151 0 18a 100 0 0 0 2
Oct. 31 116 —146 0 2b 93 0 0 0 10
Nov. 5 111 — 141 0 2b 93 0 0 4 2
1986 Oct. 27 116 — 149 0 6ab 88a 0 0 6 0
Nov. 1 111 — 144 0 9a % a 0 0 0 1
Nov. 6 106 — 139 0 0b 33b 0 10 2 1

Sand T ; See Table 5 and 7, respectively.

Table 12. Effects of the time of picking on the development of storage disorders in ‘Orin’
apples from Komagi. The fruits were stored at 0 C.

Storage scald %) bf’efgkleggsvnrf @) Core browning (%)
Crop  Picking  Davs o After 5 After 5 After
ear ate In store n | warmed n 1 warmed n 1 warmed
fremogaoc for 7 fremo‘(’)%c for 7 1I[emovoacc for 7
rom daysT rom days rom days
1982 Oct, 21 118 — 147 1 100a8 0 0 0 0
Oct. 28 117 —140 0 9 a 0 0 0 0
Nov. 4  105-133 0 28b 0 0 0 0
1983 Oct. 18 129 — 157 3 93a 0 Oa 0 2
Oct. 25 122 — 150 7 92 ab 0 20b 2 0
Nov. 1 115 — 143 0 88b 0 43¢ 1 0
Nov. 8 108 — 136 1 60c 3 45¢ 3 8
1985 Oct. 26 121 — 151 9 100a 0 0 0 0
Oct. 31 116146 0 98a 0 0 0 2
Nov. 5 111 — 141 0 62b 0 0 0 0
1986 Oct. 27 116 — 149 22a 68 a 0 0 0 3
Nov. 1 111 — 144 17a T4a 0 0 0 1
Nov. 6 106 — 139 13a 29b 0 10 2 7

S and T ; See Table 5 and 7, respectively.
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Table 13. Effects of the time of picking on the development of storage disorders in * Orin’
apples from Hirofune. The fruits were stored at 0 °C,

Senescent

breakdawn (%) Core brownig (%)

Storage scald %)

Crop Picking Days

. After After After
Year date in store On warmed On warmed On warmed
removal P removal removal
° or 7 IS for 7 o for 7
from 0 °C daysT from 0 °C days from 0°C days
1984  Oct. 26 122—150 0 57a8 1 ba 6 16
Oct. 31 117 — 145 0 44a 3 17b 8 8
Nov. 5 112 — 140 0 23b 0 53¢ 7
1985  Oct. 26 121 — 151 21 9RBa 0 0 3 14
Oct. 31 116 — 146 0 85a 0 0 1 11
Nov. 5 111 — 141 0 49b 0 0 3
1986 Oct. 27 116 — 149 3 RBa 0 0 0
Nov. 1 111 — 14 0 85b 0 0 0
Nov. 6 106 — 139 0 49¢ 0 0 0 16

S and T ; See Table 5 and 7, respectively.

Table 14. Effects of time of picking and those of fruits sources on the development of storage
scald in ‘ Orin’ apples. Percentages of the scald development on the fruits which were
warmed at 18°C for 7 days after removing from 0°C were presented.

Picking 1985 1986
O rchard Feb, 259 Mar. 26 Feb. 25 Mar. 26
date AllFP Severe All Severe  All Severe All Severe
Hirofure Oct.2  100a°  78a %a 79a %a 0 100 9a
Oct. 31 T7b 18b 9la 50b 69b 0 100a 59b
Nov. 5 6lc 6¢c 55b Oc 26¢ 0 72b Oc
[zushita Oct. 26 100a 93a 100a 9a 82a 4 a 26a
Oct. 31 97a 20b 100a 70b 82a 0 100a 15b
Nov. 5 92a 16b 9Ba 52¢c 9b 0 53b 5b
Komagi Oct. 26 100a 76a 100a 83a 88a 23a 100a 50a
Oct. 31 97a 27b Ya 47b 79a 7b 100a 38b
Nov. 5 41b 9c 93a 33b 43b Oc 13b 8¢
Difference betweenR:
Orchards n.s n.s n.s n.s n.s n.s n.s n.s
Picking dates n.s o n.s ** *k ** ** *%

Q ; Date of observation. Date removing fruits from the storage at 0°C,
P; Inclusive of slight to severe scalds.

S and Rr: See Table 5 and 7, respectively.
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. RA®HE
ABRFEBET RSB LT AME T
L RBELET, BARULREDS BH Thr
Mot, EMVREETCHRELALSBAE, HEA
H BT 1983E R UM 19844F (Table 1), BaARzEL
1983 (Table 12) , JAMRFEIT1984F (Table
1D HENE DR, RO RFECHE
TAHERMD - T2,
v. BOLNBE
FONBERLED &SRB CETRAE,
MEEIARET A LD -To, RABER
B, HMEBEHELVRE THRE TRAEEL
BH DB -foht, IR & OB R W
Thh -7 (Table 11~13),
(3) HBHH OFEREEOEE
T.RERHE
IREE B % AR OE T A I 165 ~ 168 H
Rl 1B G, BIEORVWEIIRANE &<,
FPRR R OBALEE B -7, Fio, AIEER
PERIIELS, HERYY v IBGERZII—ED
HEMA R bR Teh -1,
—F, INERXER A RIC10A25~2H, 10A
3AI~11A | BRAI 2 15a, BEDEBVWTFLY v

Table 15.

Influence of bloom date on weight,

215 (1991

IBEREPEH S BYEE SED » 7, RABE K
ORI EIS & BCIX 2 e b - 1o,

BATE DR WR Y, WEXYEFHAREROER O
WTFRIE SV TIRE LT RENK EVWEHAK
H -1 (Table 15),

1. Wik & &

RTRITHHEOAEBTHER LR NEST S L,
BIEDRBOZEIA L TRV, BR R HII
35 LBIEDE W TRAENS < e DA AR
Lic, &2, WTHOE S INEREOR TR
g h -7 (Table 16),

3 = =

CEMC DR oM Aa0 XD ITREOTER
EOWDRILTHI LR L T, BardnEeal
THIELRL S, MBOELOEAITINER O
et Shic, B, IHERCEROORET
2, FREOBTESTHE L, 100 H i,
LREOCEFMNEIIDL DIl -1, NERICHE
RO OB AOMVERIT 100~ 1408 Z AR
BT IRBEERAAISEAL, ZDZ L bINER
OEOIE L LT, #ERO~FHONEYT
HhHEEZLNS,

BEEEIEMB L OERCLDDDLNN S

ground color, firmness, soluble solid and

acidity in ‘ Orin’apples from [zushita after storage at 0C,

Apole Firmness Soluble Acidity
Full bloom Picking Days after Days in PPI® G round .
Year weight solids
date date full bloom store color w mg./
(g lbs a %) 10ml @
1983 May 3 Oct. 18 168 157 289 4.1 14.3 0.012 13.7 206 0.954
1985 May 11 Oct.26 168 161 245 4.5 13.9 0.018 14.1 187 1.031
1984 May 24 Nov.b 165 140 245 4.2 12.6 0.024 14.5 203 0.853
1983 May 3 Oct. 25 175 150 294 5.2 13.6 0.014 14.1 176 0.888
Nov. 1 182 143 315 4.9 13.1  0.009 14.7 180 0.844
1985 May 11  Oct.26 168 151 245 4.5 13.9 0.018 14.1 187 1.031
Oct. 31 173 146 260 4.6 13.2 0.014 4.2 180 0.991
1984 May 24 Oct.26 155 150 252 4.2 13.5 0.013 14.3 231 0.747
Oct. 31 160 145 267 4.2 13.3 0.009 14.5 223 0.713

W See Table 3.
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Table 16.

Influences of the full bloom date and those of pikcing dates on the development of

storage scald in ‘ Orin’ apples from Izuishita after storage at 0 C,

On removal After warmed
Crop Full bloom Picking Days after  Days in from 0°C for 7 daysT
Year date date full bloom  store
AllP  Severe All Severe
1983 May 3 Oct. 25 175 150 0 0 100 40
Nov, 1 182 143 0 0 92
Nov. 7 188 137 0 0 84
1982 May 10 Oct. 21 164 147 0 0 95 10
Oct. 28 171 140 0 0 85 10
Nov. 4 178 133 0 0 40 0
1986 May 13 Oct. 27 167 149 11 0 93 26
Nov. 1 172 144 18 0 100 15
Nov. 6 177 139 0 0 49 5
1984 May 24 Oct. 26 155 150 0 0 100 62
Oct. 31 160 145 0 0 97 23
Nov. 5 165 140 0 0 86 18
Difference between® :
Full bloom dates ns *
Picking dates * *
P, R and T; See Tables 5, 14 and 7, respectively.
D, NERFTIIIA~IBR Y R TH -7, BYNOH IW3FEE © Y=—0.0103 X+ 14.82
Ih O HFETH ETORNEE O TIRMWET12 (r=—10.%1)
FYNFitgLE2Z LR, HRYMLEESTS L, 1984 ¢ Y=—0.0140 X + 15.53
HEERFD WA (2D 70 < & 4138 v FLLEp (r=—0.94)
BThrLEELONS, LIT, HBHOREHE Th-1,

FrABEA 188 v F La&kE L CHEF IR 4 5 &,

— AN 107 & T A~ 111 & BRI T 150
~ 180 H &AM ENDB, LaL, EHIE > T
COWERFITIIA 120 8 LOMETEVITS
HHL LB TLLENS D,

KA SRR OB OB & & I TR
R TARLL, HAEBECOWTRHIIEA
B (X)) LRAEE (Y) OXEFEOEBY#FR S
BB (r) i

19824 PE ¢ Y=—0.0137 X+ 14.22

(r=—10.98)

IWEBED “FHK' o1 B8 YHOEBLEREIT 3
DR T0.012T 48 v F LHERE, RPEEOEE O
TleHLRETUNT L TS, LnL,
ERIEIZECR LSBT Ch,  PHERT IR O (R 2
NHDLOTHEERED L DI TFOHRER DT
— B OEBEPLETH D, 1986FHED 3 O
FERFINAI OB EE O Hele Tk, B, e 3
RNCIIE & A LD - 1oy, BRI & Dk H
TR o T, IWERC B TR B O MFE T3
B8 L, Morris(7)iY v I°
T, 0CRUDCRBI S8 LEEAREL, I

[=IEV AR ' TAN

— 139 -



HEHRE DA ARG R

FERF D RREEE 7 DRTR B OIS % T4 5 1%
BHRELTWA, W 0 — 47 TIREICERIT
AR TIIERICEE I, “THh o0
T BRERHC B 5 Ini A R DBRAERE - 4
HOBALEE & OBGREYB O T HLENHD,
Y v IR OIERFS B 300 ~ 350 mg,/ 100 m1 T
Hy, HEPBEFOVIVAEEEZLS, 2O
foth, Mgt Of G| OB D RWRICRIT TR
DK EL, ANREHFT L L TOGRKIZIRE 180
mg,/ 100mif kB2 bhb, £ 2T, HMEKORK
TEREA 180 ~ 200 mg,/ 100mlL Afed &, Ll
BT ORI 150 H TH - 72,

Uy IBEE LR MR CHEARORE L L
HITITFBERITET L, IrAHK (XD &
vafgaE (Y) OENRE MBS (r) i,
HA B E W

19824EE ¢ Y=—10.965 X+ 301.2
(r=—20.91)
19834 pE @ Y=—0.848 X+ 313.1
(r=—1.000)

IMBAEPE © Y=—1.000 X+341.1
(r=—0.994)

EARPEIC DT
19824E @ Y=—1.030 X+ 337.7
(r=—0.983)
19834FFE © Y=—10.919 X+ 346.8
(r=—1.000)

THot, HAMAED 1 HYL HORBEITEY
0.938 mg,/ 100m1, $AARZEL 0.975 mg,” 100m1 T
H o1

W PE EIEY) G BT #913.0 ~ 14.0% %t B
HO, WERROEZ W TETSVERAA LR
1o’ WHERHHOR, BoBizBELELeh -
foo i, FFEHPRETLEA LA, FUYr A
FREET T, 507 L@IEFRRET
H-1(1)o BFB O E Y& & ORI b
FUYy ARMELDL T EKRT LU TH
Kool REROT v 7 VEENT Y ve A%

Hos (191

pfE L D DicnZ En D, BRI TASA DK
b Lo mE b icnieb EEL R,
BANL, FRL->TE% DRERS KT
EL BT, HE e 5t IRBERFIARIC
FERDOEII o1y BEIENET U 2 v A%
ik, S U LR NVBLITCRE LT
L, £, FETOMEIFL, REDOSH
BHETLHR I0BEIAETIRIBLAEHMEL
7o
FBEERTIE, B, RORORENSEH -1,
RIRE, BRLELOHELRNRTHOTH AL
Erb@ENH IR T B, FEERNMWNME, #H
BRI, MPRAH L TR, EROZED
REAHLZ 0L ORI GEI T
72(3) UL, Smali TIRBA L& R o
L, #FIGAANIE STV 513), TpE
T &L, e ok XEicREST S
B, T—nF v ) vy A OBBRCIHEETD
MPRDLNR TS, FHK ORFHRIL Fidler
H(3) KU PORRITT (13) DFREBBE TS &,
KR D Strage scald (Commnon scald F 7
¥ Superficial scald & .5 Mig44 54D -
2z bhb, Storage scaldit a-farnesen HJE

EHE L E2ZLNRTLE8, T ORI
LIEA—EPBEEL TV ALl ER
TuTel,

CE DRI, EEFEREY M08 A
B ichkEmEN R 200, 1108 Z AR5 HAER
bt L, BERIIEFCGRD, HIThrEH
BORGHAT A LIEREBL AW L, BERII
{Tebhe FIE - CUTPWERFHIN R L & O Tldfy
WMIMOHZATHLERTHL Lhbb, —HIC
R S, B CRE T O RES D S md
5, CTENR TRERECRETH, BRI E
SRIEDHELRNIVWEETE, 15~20CO%MHTF
KECE, 2~3HHBCIRETEI LD,
IR Gt T BV 725G 100 H LARTO R o #5234
DA TH 5D TRIBHREFT B %8 h b RE
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PR A RAE IR LD L LD, BRPREE FHO
WTREME AR S A MR B D, F, RURREL
CREEME ISR B B Ao LAY, IR I & e Ve
AN 0, KPEHL & b IR IR TR D

%<, ERABULS Aatfn s b, LIoh-T,

113 b4 TIHER R a5 2 & Thie h RE %
Wil 5L EWTE B,

BHIE DEE, MR oOEANE) 7%, 2R R RIE ¥
BT, WSO B Y RCINEST S LBATE
DR WE, B RCIET S L ETHRBD
FHVEXXEDHTARRE L L BERLH -1,
Lal, BEORYE L 0 & IERFERAE C B L
Tute, HA—IEICEGABEH O, # &0
FN- DB A At, OLSEN H (8)D#ETIEL,
TEA DK TREN S -1, L L, EFH
MO & L0, AT OR R OBED Sial

CBEELTWD ELTWA, AREMH B LT,

IHE G 6 BRI AR < R LR EHOFE TS
WERE(3) 4 H 0, IR ORFIROREILE
oI, Moo L0, BERHRHR ORR &N
KEFHE LT LLEELLNRT,
IRFEREIR D H5E i, Braneiep (2) 0%, <

)T ERT O

DD HED IEDIEEITE A A b EETH D
2 LT3, Luton (1D X,
oW, EHOR, M OFERAE H33H
B oo, 2% OF T IERFEAOIEIE 7 B LI
E - Tz, BEBIA OFRWEIAEFTHM IR <
A ERRNEEL, TRMHANA4ARENRD &
IR AN 1 BHE N, U 5 AL
FEOREOEENH, —KRCE,CARDS
WH AR ERITELT £ 5 o, TR
O IEERHE & HTE DR, Bk - Th, BHICK
DU R, BE A THIIET S O
WY LEZ BRI,

EA—Ey bORED, ERRCIEER YD
B EpEr oW e <, fe, Bl
WA LT LA ERIBC DI 1,

W B IIE BT LA ERE Ll - 10hy,
FrRk 100 HE8 2 A 5 15~20C Ol BE &t TICE
PNAERETLI LN -1, FEREL T
oDy, L - T O L RFICFHEE S
RELID I ED Do, THIRELOEET,

Senescent breakdown (i3 5 LD EFEZ H R

fay JAF LV

2B,

b

M. RILK—FHEOEELFEY

ek, Vv TOREMERICE VT, AL F
ST R R AT R B B A R T, RS
7B ssl) RUOIEE v EEhAMR S
nTxt, LAaL, AR —&EfmEolREyE
BREICBA O D i L 7o AR (XD T IR &
I, AAN —WEAMOEE & TR OREE
o TER L,

. MERUEHE
19845 . ONI986E I BT, 6 A T4, 7R
HEROTA T, 4—128F0 K -3 3 [

K (LUK BMK SBE3) + 47 EERBEHIsmx (B
FOFIK £Md) 8 Hofichia L1z, OFBCiX
6 F b A I3AT BEIIC SRR 7 7 o LA 100 £ 0

B, TREREYIL«F7 75RO THFEH
2o = TR U, B UH AR 2 =
WA U 0 & L.

HEBHIF R DA THBRBESE OM. 670
BT, %X SR LA, BT 19849F 12 10)] 31
H, 1986EX 118 4 BT T -1,

FyRk iy, 19844F pE(IE4E 4 A 10R T 161 H
i, 19865F X BE6 N 6 FTO23AM & LT,

B E R O E OB F LT U D) I
#eU12,

2. PERKR

1 REGRHE

FAELEIL Table 171050 1,
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Table 17. Comparison of fruit qualities of ‘Orin’ apples between foliar applications of
Bordeaux mixture (BM) and organic fungicides (OF). The fruits were stored at 0°C,

Crop Weirelks Examination Foliar vég?let Ground Firmness Ssg}li%ls Acidity? Flavor Vziigr Greas-
year ... date spray (g%h color (lbs) @) {y 1ness
1984 6 Dec. 12 BM 2%a® 35a 152a 1452 30a 50a 324a 1.0
OF 248b 3.ba 14.8b 14.6a 310a 5.0a 31.72 1.0
19 Mar. 13 BM 226a 3.6a 14.0a 14.3a 210a 3.3a 0 1.4a
(On removal) OF  246b  3.5a 13.4b 14.5b 210a 2.9b 0 2.2b
Mar. 20 BM 229a 5.0a 10.9a 14.5a 190a — 0 —
(After warmed OF 231b  5.5a 10.6b  14.3b 180a — 0 —
for 7 days at 20°C)
22 Apr, 10 BM 234a 4.0a 13.7a 14.2a 170a 3.3a 0 1.4a
OF 240b 3.7a 13.4b 14.4b 170a 3.2a 0 2.7b
1986 8 Dec. 23 BM 2%a 3.6a 14.7a 14.7a 264a 4.3a — —
OF 303a 3.8a 14.4b 14.7a 249a 4.4a — —
32 Jun. 15 BM 285a 4.4a 11.0a 14.3a 134a - - —
OF 286a 4.8b 10.92 14.4a 114b - — -

S and U ; See Table 3 and 7.

MO EH DI 1984 BE TIX MR i 3 h e
STeh, IVFEETEBMXAOFR L OB FA
h ot

REDOHSLENDIZBMRAOFIX L 0O
o,

FEREEITIBEETIIBMEAOFK L 03
<, IVFETHEESET e -tdbon, BO
KOBDET SRS - 1,

M ET Y G B m K IS EAT T st

Uy IiRE BT, 19844 E TR I E
Mish -1ch, 198FETIIBMXAOFKX LD
S0 - o,

RWIL, WF & SBEXECETIRD DR h -
120

FEORED, IR R OB AR bR
B, MIXBOEE eh - 1o,
2) fr g &
TS ET Table 1813 L 1o
RFTRICDONT A D &, 19845 FE 114 8 HH I
TREX e REPRON D o2 h, 20T T
T HRMKESCHRE L, AR BMKCH~NOF
KTrab ot 1BFEIHRART23HDE
HARARPER L 7oAy, WK & & IR i R A3 5
. FEEER BMKEHI0%RE N L, OFK
370% & HRA T,
BABREE, 1984 5 BT R IRRAR IS B
BERFIZ AR & S R DA LRI -2 LA L,
0CK 7TRMBERICHEL, FERIBMRIC

Table 18. Mean incidence of storage disorders in “Orin’ apples treated with Bordeaux
mixture (BM) or organic fungicides (OF) as foliar sprays and stored at 0 °C.

Exami- Strage scald%)

Serescent breakdown (%) Core browning(%)

Crop . Foliar
year gatlon spray On removal Warmed for 7 On removal Warmed for7 On removal Vgaérgeg £<t)r
ate from 0°C  days at 20°C from0°C  days at 20°C  from 0°C 2070

1984 Mar. BM 0 6as 0 9a 6a 3a
13—20 OF 0 29b 0 24b 10a 8b
Apr. BM 0 6a 0 0 0 0
4 —8 OF 0 22b 0 0 0 0

1986 June BM 11a — 23a - 23a —
14—18 OF 70b — 19a — 9b —

S ; See Table 7.
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BEWNCEB LT, S EAT KBULTEAL N
—WG A AT U 1o BRI A & e LR
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Tabla19. Paper bags used for wrapping apple fruits on the tree and their shading effects.

ode Referenc . Shadin
iumber namee Kind of paper used effect(‘7go)
1 Control No bagging 0
2 One fold A Paraffin translucent 28
3 One fold B Orange yellow 62
4 One fold C  Outer surface light brown with inner surface black 9
5 Two fold Outer bag ; outer surface blue with inner surface black 99
Inner bag ; red paraffin
6 Three fold Outer bag ; outer surface blue with inner surface black 100

Intermediate bag ; both surfaces black

Inner bag: red paraffin
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H2TBBRE Lo, HEILI0A 2TH 177 - 1o,

RPRUTIREE 0°C, BEW~%B% TH S 1AL
W, AEIHERKRU I5CK, CEHXKTEs5H,
“BER (7 BREBESICHEE L,

PR BOREGFEOBEIARI., H U/,
ek, /a7 A Bl R D an s E— T
THINE > - B2 R % 4 £ / — A 10m1r T
LT, HHER 630nm OBCE TR T,

2) = bFvyvRURE LT

IR EHERE VA CRBEES O ‘TH &

FEi DESEAERA L, BT KT
10A 308, ‘BB’ (2117 5 HIKfTL, INBERE
HLIEBBERELTI2A 2HERDUE A FT - 1o,

B 11X ¢ 55°C DIRS I 0RS IR 1,

B2 bRy RSB ANy TAT—LR)
2,700 ppmIZ KI30F R o

5 3K 1 IKE AR FI R HIR &,

Frif 3 EAEETRE 0°C, BEIN~%% &
L, E# 1237 140, BB’ (241128 £ TiF
B L, A (XHEE#207CIC 8 B MBS, ‘BER’
W EERE R ON15°C I 6 A RE S A L 7o,

2 AEHR

) {hdogsE

CENRT DORPRIAK &b HERT 4 < A

BROLNH - 120, ISCHEBH TIEER L1,

WA EELY T O REEORERYH L &
ERBOENRD IR — BRX THL - 12
B OENEROE N, BT, ZESKTREMN
Dich -1 (Table 0), —F, ‘BER’ DES
K ER D HFEEDL <, I5CHE THEIHEM
L7k, BRXIGHERF T RERT, 15T
HWEHLIEROBEH L OHNETFRE LB E
sirofc (Table 21), £k g LT84
DL BPIRBEERDETHEETH 10

Table 20. Effects of various kinds of paper
bags on subsequent storage scald development
in “Orin’apples. The fruits were bagged
during growing season and the scald
recoded at the 5th day to 15°C after
5 months storage at 0 °C.

Code no. Strorage scald%)

of bag® Slight Medium Severe Total

! 36.8 39.5 2.6 78.9a
2 28.2 51.2 10.3 89.7a
3 21.0 45.9 13.5 86.4a
4 47.4 5.3 0.0 52.7b
5 27.0 2.7 2.7 32.4¢
6 33.3 7.7 0.0 41.0c

0 ; See Table 19,

Table 21. Effects of various kinds of paper bags on subsequent storage scald development in
‘Mutsu " apples. The fruits were bagged during growing season and the scald recoded
at the 5th day to 15 °C after 5 months storage at 0 C.

Time of Codsfno. Storage scald &)
exmination bag® Slight Medium Severe Total
On remval 1 28.9 5.3 0.0 34.2
from 0 C 2 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0
Warmed 1 20.9 23.3 16.3 60.4
at 15 °C 2 2.5 0.0 0.0 2.5
7 days 3 0.0 0.0 0.0 0.0

0 ; See Table 19.
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“ER ORERER, REOI/B0T 4 NG
BENBEAREOBRTL L, BRIRULEH—
BREKCHENEGLUTThH 1o WE, Vv I8
RUavFET v 7RG, EBRCENBRE,
BBEAROGWKTHE L, THtERDEE
URRIOmEEm sy R LA ( Table22) , Z ki,
BER ORRGHETOABOEANA LR, &
WICHARFHERTY v TBRERHE < IBEER

Vv d TR DR

MEERURKRDIES -1,

2 = bFrvRURBOE

CER T, RFROBENT FF Y VON
B TR, BEERIBHRTH- . &
BALERK & o RIK D5 LUT O AR THHI SR
nFEH BRI ( Table23 ), ¥4, ‘BEEHR'
WTh T by VONEZRIFEETH D, BE
DBOHELED LI ( Table24) .

Table 22. Effects of various kinds of bags on fruit parameters of ‘Orin’ apples.
The parameters were measured before and after storage at 0 °C.

Examination Code Apple Firmness Soluble A(:idityu Flavor

no, of weight (1bs) solids

bag® (% (%)
Nov. 30 1 300a% 14.3¢ 14.0a 322¢ 3.6a
1987 2 276b 14.8ab 14.0a 34ba 3.4a
(before 3 31la 14.3¢ 13.8a 324 bc 3.3a
storage) 4 273b 15.1a 13.6 be 335 abc 2.9b
5 2% ab 16.0a 13.4cd 334 abc 2.7b
6 2%0ab 14.7b 13.2d 343 ab 2.2¢
Mar. 14 1 305 11.8b 14.1a 186 b 3.6a
1987 2 299 11.6b 13.8ab 186 b 3.4a
(after 3 305 11.7b 13.5bc 185 be 3.3a
storage) 4 2% 12.4a 13.9b 208 ab 2.9b
5 302 12.5a 13.2¢ 2% a 2.7b
6 306 12.6a 13.24d 227a 2.2¢

0,58 and U : See Tables 3,7 and 20, respectively.

Table 23. Effect of pre-storage dip treatment with a chemical or hot water on
subsequent development of storage scald in ‘Orin’ apples. The scald was

recorded at the 5th day to 15 C after 5 months storage at 0 C.

Strorage scald (%)

Dip treatment™

Slight Med ium Sever Total
Hot water (55%C) 2.5 5.1 0.0 25.6bS
2700 e ethoxyquin 0.0 2.6 0.0 2.6¢
Control 61.5 28.2 2.6 92.3a

N ;. Fruits were dipped for 30 sec.
S 5 See Table 7.
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Table 24. Effect of pre-storage dip treatment with a chemical or hot water on

subsequent development of storage scald in ‘Mutsu’ apples,

Time Storage scald (%)

of Treatment™

exmination Slight Medium Severe Total

On remval  Hot water (85°C) 18.8 0.0 0.0 18.8b5

from 0°C 2700 pm ethoxyquin 6.3 0.0 0.0 6.3c¢
Control 4.1 17.6 2.9 64.7a

After 6 Hot water (55°C) 20.0 23.3 5.0 32.4b

days at 2700 pm ethoxyquin 10.0 5.0 0.0 15.0¢c

15C Control 57.1 5.0 0.0 61.9a

N ; Fruits were dipped for 30 sec.

S ; See Table 7.
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‘Orin’ Apples in Cold Storage and the

Incidence of Scald

Tsuguyoshi Kupo, Nobumi Opara and Niro Kupo
Aomori Apple Experiment Station
Kuroishi, Aomori, 036 — 03, Japan

Summa ry

This paper described quality changes in ‘Orin’ apples during and after storage
at 0°C. Same countermeasures for arising problems was also discussed. Tests were
conducted between 1982 and 1986 under regular cold storage condition unless other -
wise noted. The fruit was obtaind from the Aomori Apple Experiment Station and
Izushita, Hirofune and Komagi areas. The average bloom date was the same at the
Experiment Station and Izushita. It was 2—3 days earlier at Hirofune and 5—6 days
later at Komagi.

Initially the fruit tested for various paramenters of quality. It was the stored

for periods of 140 to 180 days. Later changes in fruit quality were measured at one

month intervals.
1. Storage ability
(1) Changes in fruit quality

Of the factors measured during storage, those which followed a basic pattern of
change were firmness and acidity.The firmness decreased linearly. The average rate
was 0.013 per day with frutis from Izushita and Komagi at a rate of 0.008. Although
other factors must also considered in determining storage ability, firmness should
be higher than 13 pounds to ensure the essential nature of ‘Orin’ apples. When only
this factor is taken into account, fruit can be stored as long as five months.

The acidity also decreased linearly. The rates were 0.914 mg ./ 100 ml for fruits
fr-om Izusita and 0.976 mg.”100ml for those from Komagi. With acidity levels in a
range from 180 to 200 mg 100 ml, apples were safely stored for 150 days storage.

Changes in ground color differed according to the color when picked at harvest.

No changes were found in the fruit that was picked with deep green color. Those
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picked at green-yellow changed into yellow by the 140th day of storage. While those
picked at yellow-green turned into yellow-orange.

Since transformation from starch to sugar had almost complete at the time of
harvest, an iodine -starch reaction that measures the starch level did not change
significantly. It was almost constant after day 100 of storage. Accordingly, soluble
solids increased only slightly during the storage period.

Water core occurred only in the core part of the fruit but it usually vanished by
the second month of storage. Even in cases of severe water coring, it rarely developed
into core browning.

(2) Storage disorders

Physiological disorders recorded during the storage period were bitter pit, scald,
senescent breakdown and core browning. Of these the storage scald was particularly
important. The symptom of diffused browning on the fruit skin first appeared on
day 140 of storage. The intensity as well as the proportion of fruit effected be-
came severe by day 170. The development of this disorder was accelrated by expos—
ing the fruit to high temperature condition for a few days. Scald was induced by
this procedure after day 110. Bitter pit, senescent breakdown and core browning
rarely occurred during storage. Senescent breakdown being a phisiological phenome -
non that is associated with aging, increased with fruit exposure tolonger periods
of high temperature became longer.

2. Effects of picking date and orchard location

(1) Quality in storage

Firmness and acidity levels decreased as fruit picking was delayed. Rates of
decrease became larger per with delay in harvest. Neither soluble solids or flavor
was affected by picking date. Firmness differed due to orchrds. Acidity, soluble
solids and flavor also differed between orchards depending on the year, but their
differences were insignificant.

(2) Storage disorders

Incidence of bitter pit and storage scald decreased as fruit picking was delayed.
The reverse trend was found in the incidence of core browning. Senescent break-
down was not affected by picking date.

Incidence of bitter pit differed due to orchrds. No differences were found in the
others between orchards.

(3) Picking date and storage ability

The appropriate picking time for ‘Orin’ apples was determined to be October 31
to November 6, regardless of the orchard location. Although the storage ability
changed according to orchards and the year, the fruit was safely stored through

January and March.
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3. Influence of bloom date
Apples harvested at 170 days after full bloom each year were compared with other
time frames. Fruit size, firmness and soluble solids decreased as the bloom time

was delayed. Acdity and storage scald were not influenced by this factor.

Next, a comparison of fruit that was harvested on the same calendar date was

made. Fruit size, acidity and storage scald decreased as the bloom date was delayed.

Firmness and soluble solids were not influenced by date of bloom.

4. Effects of Bordeaux mixture and organic fungicides

Fruit harvested from trees which had been treated either with a Bordeaux mix -
ture or organic fungicides as a foliar spray were placed in cold storage. When all
parameters were taken into account, the bordeaux mixture had no advantage over the
use of organic fungicides. There was only a small difference appearing after unu -
sually long storage periods.

5. Effect of paper bagging

Paper bag were put on ‘Orin” fruit during the growing season. With this practice
intensity and proportion of fruits affected by storage scald was reduced.(The effect
was even more remarkable with “Mutsu’ fruit. No fruits suffered during storage
and then only slightly after exposure to warmer conditions. The reduction was
proportional to the shading effect of the paper bag).

The bagging of fruit, however, exerted other bad influences on aspects of fruit
quality. With the increase of shading, quality decreased.

6. Effects of ethoxquin and hot water on storage scald

Dipping fruit into 2700 e ethxyquin for 30 seconds gave a notable control of stor-
age scald in both “Orin’ and ‘Mutsu’ apples. A hot water treatment of dipping
for 30 seconds at 55 °C inhibited scald without causing any side effects. The result

were not as satisfactory as with the ethoxquin treatment, however.
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