(1)

h e+ RECHHACET W% (28
o CA FHIEICR T 5 55

4R E R - BREE R

Studies on the Methods of Keeping the Quality
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Test of the methods of the controlled atmosphere storage of “Fuyu”

Shingo Fuxkunaca, Michihiro Opa and Yagoro Yoxozawa

#h £

gz CA Iridic L T, Fi, TE,
TH L EOEPRDNTERORENSH S, o £ TIEH
EHFRBY 2 REEN AEMEE LT, W oh O
WA B, CA HHHC TR OMESB AL
NAIITHE, BAE, % OHBRBEOXEAILKY->
T, FERERAEUR % HARIRHCINd 2 8 ) = v o 5E
BRI R R U, ZOFBNIIGHEE 2R L.
Mg 57, KRt O PRI ALRNTHEE S Rl 288k
LTFRBNT CA IFORALERET H7cth, 1966
2 b ORE RN TRERT 20N, HEEOK
MISIRAGIELE & UES ORI iR O BIE 24 UIcd
T, HHICHTREOME, Ki X, HiH R
i E ORERR I OEERIAE & sz, DIz, 1967
ol & QAR DI Y FERMBT O OT, T o OREIRD
RE 2T 5.

Ve,

HEBEUFE
SEE& 1 (19674EFED)
1S BEEERIECKE LD

55 1 s ils 7 2 A
o 1tALEH 11AF1
i % L 50
GO, 5% 10%
©: 2% 5%
AR T HL 50

* BEWLEL s 2 B
FRTIE O TR 3 MH4SE B X ORI SRS (R

THH

A RO (UG OEFHE, 180~2058 DM
HKEFY, BIEROEBR Ky RULI¥OT, %K
30kg DHEHZEAD. lmm OHY T F L L ORNCEEL,
19671 EH 6 IUEI AT I0EM bhiz>T, BE
L2405 CTHILIC, SHOFARERE 18, FrEi
RD I 2 % H R EA LI,

Pl B INA & U ORI O3S, A
DEME, KRGHEEE LT CO; BX¥ O, §4E, FBitR
DAFIRD 5 BHE, 2RI EY, HEREH LY Td
DTHRX 2K L., ChbOWEL S e kHEEK
o h &L

FEE 1, R

AHE L FLE BT LR S Bl fo. (RS
SNSRI, I 13.2%, RERERL2.9kg, 7
2 T AFE REH0.117mg2edR005 b E, Hiks
B, WieeHETaon.

KEES . NHTE  LLHBECE Uiz, IR
FEESATEL, PERE14.5%, WY 2.4kg, FERFAFEFR
0.079mg %O I T H IR, Mk RIFERIECHD
7o, GERSUEE MY TR O DRIEAT

X2, FES

AHE L, BiNEAEL R T AT RS TR
W, RS AL S IR LI L.

AHE2 . FHiA DY L LBOL 3L THR Lo gk
ZBemDIF I o TAF T ET 8T, ROEEER
PO JIC A2 iR 2 5 A T L.

EE3. RETAERE

KEEL, 5% :CO, %
BE AL

AKHE2 . 10% @ EEROEHETI0%IZ L.

Ny FEEETRI UL %ICE



(12)

TR, BREE

AKEEL, 29% :CO, HIERIEDR,
T2%iTh s & 5 iTlic.

KHE2, 59 RIBOHFETH i,

RS, jEMER

AHET . FEYERAERUA.

RHE2 . 4008 OFEERAP N —TEA, KB
ALt W REREEIN S, L ahoi.

MR EH30, 70, 100, I0EH@4FIEL, &
K& b REI0~40f %0l LTk, @R, B, JHA
BERE, REUREL MBHURERR AL BRIV F LY
7Ly =2, RERT s N~ GBI T
SURZ Lz SEPICIEE Smm O EF % BRI 10 mm 11
Iz E ORI (kg) TRU, INHEIE L OWMLET Y
DRV & Lo, fRSSR L o S e o
BHTRY, 12, G0 & O OERIEA ALYy b
FHI.

FEEEN  (19685EE)

BT & FUFEHIBEONE =M, 325w o8
PTig20ke 23, 1968HE1LHD> 5 RUE 3 A % Ti9130
A, TEF0.5%1.0CTHEMHLI. S Rditmat
& LTIRENGIE, s, MR @K s E, CO; [,
HRATe CO. 30 5 PR T, ZEi 2 kit
EUT, EREF| L TEHRZToN. B2XK OKHE
B, KAERDE D & L.

w5 B S

2%k TEEKE(HBRI)

A Wi 2 ke
U (I | 11 H sy 11AF 4
WooW A %L &b
R M LL
CO, 10% 15%
CO, % = L bHb

EE. RS

e 1, LA 1IAI18R IRl LTz, RO SR
SRR CRIE oL e T, R
2.8kg, BEAF13.59% TR P02l

KEE2 . MATH  11E25EIRE U To. (s
W BT o ISR S H i ot FEAIREAR
C, IR, WIr2.4kg, BUE14.59% THITIZS
WISEIEL O b ORHERREE Ui,

$h, #KIERZ9, WHOZHOMGR2ZT THT SR
DS ST, BENCER U BRI SR

FERMERRISTRES T3S (1971)

BNE N DRV

EE2, s

AEEL, BEGRALL DR, b oo ZICEHRLISZ0
Sy, FH O UL IEHE LT

KEE2 . FHEAS D ¢ LIRS A X Sw30n, b3
v 2 BU%O F F ST LN CGTIE LT, Hgieisin
0 &AM 2 5 A TR LT, RSO Mg, S5 &
AR O DL A & Nishois

BE3. BREOKRKES

ARHE L, M - H180~2052 & L,

K2, LL % : 220~240g & L1z,

FE 4., pRERA ABE

KHET . 10% @ HER T LR UG L, AR
O Soitien St

HEE2 . 15% @ LD &R U TEECI L.

FEE S, mEHAHE (CO, short term treatm-

ent)

ARAE T . Wil Lo IR BT D E BT L
1.

ARHEZ . THRES b 1 CO. 30%, Op 10-15% DUEAHL
BT THIR T2 T O BRI L.

P55 AF 2 NELUIEHE 1 BFTEIRORBE S
AL, MINEI12H25H, 1 H25E, 2 A27
H, 3H3IH®4H 730, WRHN 22 HhEhso,
60, 90, I30E & Uio. FW#5Eied, SEET & @ U B
TIF21hs, REOMIGETL D TR L, WL
1230, FTTET 5 OO LIHRBEOESLT
b & Uiz,

£ OB om R

=T

BRI & OV T TR O, R X
Utz fEnE R b Tdhof:.

1. BER&ELUAR

ARIEN-INOX D REHIR PR L, 7 4 O
Zdebishots, FAROWLSHLIE CO, BT TX
EZWHb, CO 5% IXTEEEL, &<k, WEOltA
T HRTEH LD, chREl, CO. 10% X Tik
AR, THRE b ITRERARTPRHH L L 200,

PENEIET L DM D C, B, REBI, BRUICH,
IFTE130H 4T 3 SERBIMAIR: X K38 dnoi.

kX FHOBRIRES OB DY, THHROLLY
B, & Th C0: 5% RTHROZIENNE LS
U4, 100E 8 TIREETIGEE ) RBGA G THON.
zhueHl, LpRELShe CO. BT



REES M b+ PRoFRECHET 205805 230 (13)
Bk REME XCH A MBO ML & B o B 4R o 254k (1967—68)
H AR 12 iR
CO, 0O, 308 70H 100 130R
J 5% 2% B ) i) !
LA L 5 5 J) 5] =1 [
1 10 2 B B Iy JE
10 5 B B = B
/ 5 2 B SRMB W 8, B
1B T4 J 5 5 B P P P
10 2 B 2 B 8k
10 2 B I B &

o p— LOEA—D L 0L EbNAHS, IR, P
iy o — TR, HURRARIETF RS 5 B &
A B e w o DHDEHRBNBZDT, CREGYRE LT, Hi 5
& 1LH 1A O CRIBRERIIHD & 7 2 STICHIETEIN LI

10 WD hd Y, TOETOREMASRET SO

z BHEDTND, BREZIONBIE—NOXCRED
A . ! y DRACIH, COMATIX 355 Lish-oiz. 100874

* w?ﬁliﬁm 10H REO>THERRICIE 22241, 100, 130H #ics

U AHEEEDA SN HNERE 4R &, TOKE

F1E friEhoiEgEd (1967—68)

fedsdis {, 1S0BEC  INRENG & K38 biigdoiz, T
O R OPH L RHRR AP phT & 3 B30
&b

2. ER

R, REICHMR AV LNBERTIR O B L,
HISIESEC E EE b, WRVSRERE UTEST

RHSTEOFRET B LT S VB 5™ L LTRU
12, LUP, RUROBEBESHE5RE UTRRT 5.
WAFOEBY, FHYE O RE X CO. N, iEH
B, EEGY), REEAOVW-ShIT LSRR, O, I
EIRIEAOEEE BiE Lz, Zhb0ER @S B,
CO; EDEMB KR, HE5HRIZI0AE T
56.4%, 130H# T 74.5% L&HORYE S5, DT

Wadk FHRBOBHRFBEEICHIELAEEEHE5(1967—68)
JFi100 8 IEE 1308

F i Hid C Rl PO Bk dE
CcO, 251.6 e 56.4% 324 .9 dk 74.5%
i 56.6 okt 12.5 49.9 £k 11.8
QO kL 56.6 sk 12.5 20.7 ® 4.5
L I 16.0 ek 3.4 — — —
IR % GO,y 8.4 * 1.7 — —_ —
UTE I = B R b £7.7 sl 3.8 14.2 * 3.0
Tl T & 6.9 s 1.3 — - —
i & x GO, 6.9 it 1.3 —_ —_ —_
T i & % O, 17.7 ke 3.8 11.9 * 2.5
T Dl a - 3.3 — 3.7

i | GKMTHERELEDD

* SR THREETRD S



( 14) FERRLRRBLFERE B35 (197D

B, tive A TAL &L 2T 38 2P Ui
B, CO, 10% RTIERROYEULA STz h-0T.

IR, WA, O BIEDZNRENOEETIE,
B DHEAT TRMED AL D, FRGAEZUICEO
Wl DL D, Oy 5%R2% XL D, I
N3 IFRERORO P A 5N, FA2I U0
i Oy WIS THERINELI

HHROI12.5%Th2ic. iz, d CO, BN & EH:
PEGMEEEN RS LB, o b i g,
RGN K 2 DIz OHEEB L OF, TOZTEERAOR
HEEES, EERNCMRTE3BEOE D THoI.
CIH OEMRIC & 3 EHSEER RIS 2 B RT &
Bhe, CO; 5% XIWHRICIELNBLESLLEL,
CO: 10% ISR 2 WS 2 (EM Do to, il

1. YR o B Ah A
%
100
YL FlEHH A co, 0. iFiki
i
‘E;‘i
% 5%
# gl
i sp— . . . a1l
H”/M]j? Hne § %" /
_—"‘ .."‘ "~ ’a"‘ i -
1k sl /%/ _f"‘
ILHLIA) 09 .. -
(| 1 1 T g | 1 1 { ]
160 [0 100 130 100 13 160 130 100 13071
2. W HOE LA
X 3z W CO, R X 0; 0L b fil 5 X CO,
o —LHXEL  —— X 5% ——LWx 2% —lxZL ——ELX5%
100 =+ KB emem o XU meew £ X5 e 4 KB mmme # XD
— P Bl - FiXE —Flyx2 — Flpx &L — BB X5
- v K BY meew v W) == x MS —m v W BY -mm- 2 X0
J
i
n
w0 -
e e e
. 1 ! -_-_—__.;;a"' ! 1 | P"' i ;,.:.'a:-’-:ﬂ-“'-T
TN A K3 CO: X 0, CO. X i 0, X3
—l K 2% B UL w59 X 2% 5% X EL ——EUXEL
o e * XE e r X HY e v X5 sene # K BD eem o KED
loop TEY X 2 —H9xal —10%x2 0% X %L 5% X AL
———7 X5 - 2 X BY ee- v XD e XEBED e X 5D
% s
2 <
e SoF ”
s '}J, / . ’*.r /
/ e e P ed
e o seitide oy
L j L ; c;?”'l(‘—/: ,—4‘“’/'7 1 '
100 136 100 130 100 130 100 130 180 1301
o0 K
B2E BFEPOBERRERELRESREEREOBE (1967—68),



?Iu{:‘;iu T2 “ﬁ # #gigc@ﬁ?'ﬂjﬁ%it fﬂj ‘5 EI‘JI:(:? 2 \'ﬁ) ( 15 )
HoHR IFHEoMERECMFEULAEREEH S E(1967—-68)
FEREI00H riE1308
F iy Zapei 5 F it ZERS TR ¥4

CO. 42.7 ok 38.29% 250.9 ik 79.0%
Q, 8.0 * 6.4 4.0 — 1.0
5k R 12.8 * 10.8 37.4 ok 11.3
TR ) 6.3 * 4.9 — —_ e
UNCRE I = i b 10,3 * 8.6 —_ — —
Faf 3 10.4 * 8.7 14,4 g 4.2
CO; x Oy — — - 5.9 # 1.5
£ ol —_ — 22.4 — — 3.0

w1 SRIETH DL ERD S

¥ SUKITHBLEEDS

3. MER LAV5 DRIAOHEHEE 6 MR Ui, $bb, I

RIS IAE O B 1B HE L Cicd 53 D
T, RPN OKRIRE Pentcillium sp. Botrylis sp. Als-
ernaria sp, T8 Pusarium sp. ZiiH U7z,

WP OISEEEREDZE N E & Sz RL
TI00HE Bl Fgz e A &0,  HEREIN 1 R K%$
Ulo. ZRBELFTRLICY, 100HETE, CO%
Bucie |t fo9 T OBAED, F12 1308 # Tid [N
& O, B 2RO ORI, HAnEadH
fEfA & Ui BRI, s i i
FMLIZ D CO; KT, ZOHFSBRBIS0ERETE
79.0%iC b LIz, D TEIERBHESEILI%TH
o ehhiiE~chie, @hOBERDFESH I -ThE
o7z,

55 3 ENC R RSP & P s & DBYE RR LTS,
CO: 10% KI5 %IX& b 3N S po7.. Lisl,
10%Kic3su~T $ 1008 B, REERMEHILI. @i
BRBAC L b FEERIMF LIS, RS SNk
57z CO; HEE & OZ AR EHNL»2:.

TiRI A, Oz WA SWIRH & ORERE, i

Imhob, Fi CO; 5% X o HEEOHOE
DA b, 20k, WIEA 2RISR L

g0t REHENBCE, 100HEE TR TSR
R L D REI S 01z, 2 O, EHRORE
HBEML T, 1B0HEBIE TR &OZEMNA NELT
2.

4, REOHRL

SEROWE BRI T, TTRAMMRET
MIETREZLZEMNSHoTH, W OB{EE (RAME
OIET) HERMCETR L2 2 E Ul O70H LT,

AGEEC BSER L BRI GG 4 & oF GO, B4 Wi
OFEEAT, @55 IWERHH S L,
1mammﬁwaﬁﬁﬁmws%mmot WifEA, O,
B, TR RO, MO X o TERIL: DA

Bnéc&éﬁonm,%ﬁ$uMOﬂ%£®ot

iR 4 BRI B & SRANERE  DRMRER LIz, T
DR E0E 2@/ETTARTOBLALL, &L
CO, 5% XTIvHLA L2, Tihbh, 70RA#%K
TRl 2ke &7 b, 95 & UTOBBHHETIY 1.6ke 1
FICE T LI DR E50~60H L Bhbh . T
T L10% X 1000 8 T 1.7kg, 130H#T1.4
kgICET L2, 5 %RKTi~ THREET 24858 & b3
Urz, Lipl, O8RS RBEHEEIRE L, ORRIH
Tofc 2 Bbiha, —FF, MO EEFEOTWEHE

T TIS0R ST § 2.0kg BLE%EL, CO
BRI BB II L AE A6 DT,

FiRGA, O BAN, FHikROME, #Hioash
AT ERETNORERZEL HBoHD &350 0.2kg
LTFT, WEIOBIhLAT, A HERPFALE
Abhs, LithioT, choOEROEiTRITTE
HXIEETS 5 THBH.

5, R

BIRROEEE CO; BEISN D, H30E, O
BUEH IER I et Lo TR T AL 5 ChH h I
AR ONRENREEEE Uz, EBRETERIED
H R B OEHS 5N AR & X ST 23
Rl AP AN

AR, MR, DO hOBERIK b AERE
DI A N0, Lo, BB riuie




{16) MAMm RIS W3 E (1971)
1. EEO RN Gh 5L
%
100
WHLFELR fa iz 2 co, 0O Pl B3
w3 5%
Hh
4 5g i .,
11)i kA 10% .«
L ) 11 L ] 3 J [ J
160 100 130 100 130 100 136 100 1306
2 B I
1B o iy e WX CO; s O, W =i A X CO,
— L u L — AR 5% — WX 2% e WXL — B L X 5%
— e 7 XTI e 2 X5 D & %) ISt 11
% — WX EL —— FiX 5 —TFiIx 2 e BB LL hOX 5
00r b x50 eeee # K10 oo 2 X5 mmem XD —mem 4 X0
i
i
3t 50b
¢¢
”:
/,."”
;f
Lt 1 1 L ] 3 ] 3 ]
i X 0, i X Bt CO, X 0, CO, X Jit g X i
—HLX2% —Hlx4L ——5%X2% —53%XEL —2u%XIL
—— meen o W R ——— o X memm # KB e v K HY
o — HY X2 e B R HL X2 1W0% Xl —3%XiL
00 ~== ¢ KB s XD =ms s XS e XhY e v X B
b
0
# s0F

L 1
100 130

100 130

BroEOH &

! ]
109 130

L I
100 1301

TWIW WHEPoMWRTRARARLIER WA (1967—68)

FEZBEET A &idiohoi.

£

B2

I

FERL 6 O HER CRACROAE, BERCRIIU

TEERE DL b Gt

1. BENEIUER
FHIZE0H#EE TEEDIA LI hoiohs, 908 LI
TR RS GO, 159 XT3 2 EhD1h,

REORERET 2RI ECapot, B 6 Blics
Utods, 28T &EEE, MRl

Lirl, 130B#T



WEEE - b o+ HROWHMRICHT BT 250

(17)

ok RO PALIC B L 2 BE & % 5.5 (1967—68)

sgriital Ii3 i 1000 WEE130H

Fao  fraf $hsx Flg fHEf  $y5®R SO TRRNENE (¢ i S ¥
R 3 47.2 Heks 29.7% I74.6 o 50.3% 57.0 e 49.6%
CG, 11,3 el 6.6 56.4 s 16.2 5.8 — 3.0
HEHE I8 < CO, 12,1 e 7.1 64.5 *k 18.3 23.1 ok 19.8
kP x Oy 3.5 — 1.6 - - — - —
TPk B x 45 2 —_ -— — 15.1 ok 4.0 e —— —
T & x GOy 5.7 % 2.9 — — — — —
Qy — — — 19.4 shak 5.3 — e —
E k(i — -— 53.1 — 3.9 —— e 25.6

#k | Gk M TSR RY S
% BUAKMITHREEEDS

30 70 160 13011
B 0 K

BRI oM LW M, BERY AE
Lo B{E (1967—68)

——L R - BE# AR 5%

e & 10%

—TFaRk- s 5%

P 7 109%

H4m

b LRI & R FE L hote,

EIGIREE, e SRR TIEE CHYDRB 2R
1.

2, REOBRz

SOH BAER, SRENCHI DTS —EODBc A Ui, 8
T I0HZOHA O BE 2RUIZ O TH B,
ORI B EO T~ THLRNE L. ©
D35, b Y U b Ok IR T, HEK
23.0% %R, DT GOy BIRED18.2% T, O
ROZEFEA PR {HMV. $Iky s, B
o CO; BN HMMEm & U TR IMBNCTE L inpoi

B, WETNC B RS A 5 i, Mifea 3 B d A
I s i GO, B & ORI T A ENERN DA b1
7o, RWrEREG-I S B,

TR & 1BZURE & DB ES 7 BN L, (0BG
TREARAROIEHEDS 4% TTHREL b5, THmHas
TSR BT 00, $12, CO. SUERITRe
THEDIS%EDB NI S MMROFE FHiniz. chb
ORAMTE, CO: 15% K THfiAL T2 L O
WHIEHE D 0, T ERBAFEGERGHE LA Lot
CO; WUEDF I & OF TILA & 3 D Fp & OKHER I
BRZEDS L FEED b ol 58, THERMNOREIEA
EEIATR & 4, M LOMELE & #if4d b o LL &
RICFEEEOFNMAR 2 & & s,

3. IRER

WHREOHERC T ERA £, DBSH LT, BiE
BT LR THD, FERHES L 052 OBOUR
BEET LRUE 3 LS 6N, BRI
B, SRHEOASE, BILOTEOREER AR
bY, IHOHER L ZOXEFRIEEHSA bR
T BWORITRY &), WERDINEINRIKS
<, IB0B#T53.0% 2Rz, chuc b, FHRD
KEF, BIOKRY I ENBHIOZEFAORSHE T
0% AT Tl otz COEBTRHB I ZALNILL
575 COy WU & ORI A DRSS R DT, T
Ux CO: 10% 2L OTIRNE & 85 Licio @b
3.

PR LIRS OPIE %68 8 IR L1, IR
R L b LTSS {, i, Jekoy 3
Btz PEOKXETCER LL O b MBI
L, T EiT, MEORMEETIZ0H#£7.7%, 1308



(18)

ZRRRERBRETERE B35 (1971)

.o

kg
2.0r- )
YLHEN A CO, 0, PRTER
7y
1t 1:}1?’@’ -
_’7;‘/;{ },,‘ /J{TJ— ///})‘\:]
1:H .k o e Y
e =77 0%
1 | ] L ! ! L 1 i L 1 1 1 L 1
70 100130 70100 130 70 100 130 70 100 130 70 100 130Hd
2. MR HIER
L S A2 YL % CO. 10, Bt 5 3 % €0,
— i xEL —i 5y bR 2y ——lLixElL —AZLX5%
“!50 im 4 X EY mmem s XA meewop KB mmes w X BT mees v X0
&.or —TFHIx &L — T 5 — X 2 —FhHI¥ AL —5HUXS5
T Y —ee 5 X1 - % X5 S L RS )
5
{t J}' /
LI:E /""’ ;" - e
1.0 .o . /,- /,.' /
g e - . E P
T - s .
'—" P ';" . P S i
’ = / wiatl o
L1 E I3 L 1 ] L | ] i H —_— E 1 ]
kg i X Oy Hid K i CO.X 0y CO. X it QOn 3 i
BOr _pixay ——HLXEL —5%X2%  ——3%XEL —I%XEL
——— X5 meem 4 X B eme 2 X B cemm v XK BHY weem o KB
85 — HI K2 — sy xEL X2 —108 % B L —3%XEL
« e R -3 R ] e R HE e 2 X B
%10k
g -
ﬁ..:/_,g-’
.t I ] L 1 4 1 1 ] L ! I L ! —_
70100 130 70 100 130 70 100 130 70 100 130 70 100 1304
oW o i
W™ i obbksERE0WE (1967—68)
% W F #33.0% & 2L ORI L, LL OTFAERTI90F#
15 e .
s . . T 4, 130RBTH6.3%IC & E 00,
o o e 4, REOER(
B 1L iy . — o
10l MARTEEOIE TR I & IFETERRR LT,
| A I E T AT, BRI SRR L.
T whb, FTHFUZ30HEE T T, PRI 560F
1 1 ] n . r te .
30 60 130H HOMHECAFSETHAHLN, BRILD ET

w6

o o8 o

it
b4

it odlipr gk (1968—69)

O Rz, UL, TOROETEERILD
72, 130AETCIRERT2.0kg DL, FTHET



MEEE - fb: 2V RROHFRECHTAWEE 2

WTH FHEROMBARECNALLEEELRE
#{1968—68)

[IEAEIL

Ff AR H55
WE #E 10 49.3 dok 23.0%
CO, 39.2 *¥ £8.2
URHE ) = GO, 30.2 E 13,9
PFHG o 24.2 dp 11.1
AL T > i & 14.8 stk 6.3
T & x GO, 19,6 e 8.9
A& & xCOMm 96.1 Hk 11.7
2 @il — —— 6.9

# % THREEALEDB

# SO THMEEAIDES

3 1.8%g LI EOWIE 2 -
M RZE IR 2 & Tsh-otz.
i,

F- DRI L 2 FROFERRIIFREE R U L
QORI DT, MR LT BE 00 & 13088 &
THE-OM, CHV2E 9 RICRLID, IR

CODRETIE GOy 7
TS DEMRIEEE 9 BIiTR

1. SR o it gl

(19)

DTPLICHR L BELI A OREHRATHIC. b
5, OHZBTRFESIE.2% THIEL, 10BE TR
19,49 & 72 O RHEIFNADS4. 2910 DTl D, L0
& D ST A DM BB [ TIEA s hismol

IREENE OB 0E % TRIZEA YA BN, 130H
Bl Blhic, CO; iy, CO, fiie, [Mzdky
oWnTH, B b 2308 hgsiia s iy, %
HEIN-Sho Bl

EI0BIICIER & A 2 0 IR 2R LI, 90H#,

130E1 8 & DITmiiia RS d OB 5, ®
R BTN Yic k 5 IR0 AL R {21
Uiz, INEEREI G130 B B TR aRd 7. 6% L,

THEREL6.3% & 5D, BT SER, TR T
U, SOELIBOHALFELETHA L b, 2o
R, FOMET X A LIS HT L A D E
LB X I THoe. CO PEMTRNBLE 2 LI
ENBNILHoTIY, TR 2 0088 TL0%IKHS
3.3%, 15%[X»35.8%, IS0E# T10%KA310.4%, 15
%IXH313.5% & fifihp 733 & 15%0T 1 B Kk 4k 41 1
MEHLNT. FEOK X I DT 130B# R
VHHNILHDTHS, O B & UT LL Tk

as
10 IR T 2 BROKS & o, CO, %
2
i
2 i / —_— / I
i_. 1 _ | L ) 1 1 — ] L
i Fho&L H M LL  10% 5% & B
2. BE[H 22 T f2]
%
80r  gxsga UK ko 2 7 Co, X 7 Fiaox Jos =
r'}- -~ '.\
kA ~
i A0r NN 15 N
B \\[ ) M \\ \'\\f) ) M .
a0 A r“' . ‘[~ '-f‘
2 ~ LL S, . LN - LL
%L > NIRRT %
10% <
L — L 1! L o] L -
HEN] T H] 4} P R 'Iljtl_j 4 FL FAD)
A HEN PR e JHEM P
(74
o
i CO, A > R KEEXCO, KEE R CO, X i
1 P
o | .
g sy e 15% -
#H et T & - -
’;' __:}' F U-:.va‘
B o 10% :}&3m, N
L L J 1 } L T ] ¢ t
L & i) M L M LL 109 15%
e & fifa s i E FE o co,
FIE HFHI0AkoRAFHRERLTEREONEFE (1968—69)



(20) ISR BRI s W3S (1971
WaH IrERORERAEICHERLATRE 5 E(1968—69)
&0 R FER130H
I i 7 E 4k NP F i [k it
I 3 105 19.7 ik 24 .99 38.5 Foil 53.0%
KEX 6.9 * 11.2 7.2 * 8.7
Wi ke 3 6.9 11.2 8.1 10.0
Zd ik — o 53.4 —_ —_ 28.3
¥ 1 THEREARALDD
* 5% THREESEDHD
1.5 o B RhE
% HLRESH Hf & Aes €O, CO, %
fiti
13
W g 11AHE . ; .
] - { ot & B -
WAFw 2o Mt 15% =
e L--—-‘ s AL, ey f_---l 10% | G
90 130 90 B0 90 130 90 130 90 130 [
2. ER Oz BER
B ¢ #ias W XKRES X CO, IR R i sk E E
—ifx a L —ifig XM —ti )1y —fdm XL il XM
v X HD === 7 XLL ===+ XI5 wmem 2 X B e XL
' e T X & L e P XM e FREX1D —TFHX L —ABU XM
f.
. ’3 e X B weem . XLL = # X15 weem 4 X HY - 4 XLL
i
e - -
5‘!: "' "f
T a9 - / -
15 % CO, qa o Y kEE XCO, KlE X HNE CO, x s
—_—LXing  — HL XL —=M X10% e MOX AL e 109X L
o T 7 XI5 ammm 4 X H eeaw s X5 cemm # X BT weee 2 X AD
. —30XI &0 XZL —LLXI0 —LLX %L —I15%X %L
E15 —ew X115 wamm 2 X BY e v K15 e 2 XBY - X B
JiL
b 20 LeriE
el ; : ' L il 1
g0 130 9 130 90 130H

BB OH R
WO HHhoPHEERARETEEONFR  (1969).
WEBDNS, Uk U EIHRFSIS i CO, 15% KTy
ST 7 A 7 e BB LETOAOT, SHITENIN
O & 725 A & 15%XTHEd AT 5.

FEEHSFoz. GO RO EER & 130A %I
ARENHY, BREPER5 L L2 TIHAEDE <
2 AR A b,

5. BB SUICEIRREER

HUAE b TR N, PO SRR
W, BEUghorn, HRI OE CRaLT, CO:
10~ 152 DHEHT O: 3% ThiuL, HUFRIELL

% 23

PR REE O LT 351 B IR (2R
0°C, EEI00%fHE & U, REHEHAGT EIAOEAGERIC



BT+l H+ RR ORI I 5 BHE (3 2 40)

(21

WOHR IEROWLIC R L2 BEME & 2745 5 (1968—69)
FrEE90R FiEi130m

B it 1Tk bt R F i TRAHE R
LhELR 4.0 e 3.6% 29.0 ke 34.29%
T 2 25.0 Hik 28.2 17.2 shob 19.4
CO, 11.1 * 11.6 3.8 — 3.4
KEE 9.0 % 9.3 — — e
CO. %3 e e — 6.6 * 6.9
I3 < CO, 11.1 * 11.6 —_ — —
T A x QO . e — 8.3 B 9.0
F & & xCO,HE 13.4 ok 14.7 5.9 * 5.9
Z ol — - 21.0 - —_ 21.2

% [T UELEALEDE
* DOGTHWmEZALDE

1.04-
1 ! L ’
30 60 a0 1301
Ll N 54
mo Rt o QL PRI e & NG IR. BRE = e
& B (1968—69) .
e TR« BERR 7 A 10%
....... b e ¥ 15%
el AT A o 10%
....... & . b 15%

WL, B, kAL R O SR R RRL, —5,
CO, WRE 2T 5 & HEHORE 35 LHAECET O
R, Op 5%, CO; 5~10%0HHcH5 & 3,
RV BN, iz, AR IR R
DENC EDSBIT, ORI LA R
BUNE b, HUDHEATSHNGENEE THOTS,
DI IV HNRIEIC Rt T & BRI LI, e
5PIL19664F, EIHO CA MBI >10, K@
WU & 2ot B R LT, Op 5%, GO, 59,
&I 2°C, WS %IER DM THBEMEDIZ & T 5,
FHUOLEHSEITL, DYD S0HNE CUME,

B, BREDVL DA LTS AT, RO BN
PRTCEMN TGO, CORRELT, RO
BEBHEA TN IZ T &, BEHL & RTHSEFR & DFEHEDS 50km
BEbb, b3 @RERROMEADDL DK EDD
LR ENG L &, WRERIESROCE DI &, B
KREHRDBTH TR 2 L E R ENELLR, 50

CA i3 % { OFRIBHOMIESANEET A L 5l
bz,

19674 ETAT DI 928 (B I) 13, FROMY, 7
Fid, REMMREPEEOHMEEREA RS Y, BEbD
RE IS % HiZ i T O RIATE U T OB pIT
AEIRL e THH L. 2085, BEoMNME, &
VB LA LNEEDH o § O, CO, FYyEEH
DML EFMRCH oI

IOGBEERN AT SR (HERTD) 43, IESHIANE & Wi
HOERR S LT 5 & &g, KERhD CO; #4
FE% & DEROAMEICISIVT, HbuT, BHOAL S,
IO TFRDRCONTIME LI, TORE, S
SRR E R AR E BT 3L EWR LD B
nie.

WEECD s, ChoDREFRPHEKFTCE &
HERDE DB,

1, IHEER (REEOBAE)

IREDYAE & rilrt OURALEIULE &3 5 7o IR D3 b
b, MDA BE I R A TS, KRTT
GEMEDHEAI T HIED MRHET b s UL, 130
A ORI PR & L TR B2 R RINE % i A
igtE otz chTE LT, RSk LA T
AEHIFES RO CO2 5% XTd, 130R#THNTE



(22)

1. Wi Y F

FRMBCRERETERS W3S (197D

al

20 URFER g Kx& CO, CO, %
iR -~ -

T " L .- L L
Fr - ;LY e
! - -l -~ ; T
HEn] L M A%/ - L
1 g L ] | I3 i i ] }
50 136 90 130 90 130 96 130 90 1304
2. EHEOEEER .
HE X o L hkeE 4% CO, HEL > T AR s X R E
— AL ——— Pl XM — i x10e — X AL — &L XM
wemm a X BN mrenr XL esem 2 X3S e v XBD e X1L
— TR X AL —— FlIXM e FlIX1G —TRxXEL b XM

g === & XHYH === ¢ XKLL - ¢ XIS wmme . XBD e+ WLL

0 ) ; p
$k ’/l’ - ’/’/

{!: ’/” - f/
- “j,_»_::..:.:——-—
s
1 ¥ 1 ] L ] L ]
i % CO, difi #a 2 HERY KEE XCO, KEE ik CO, X %
— L X10% — LML — M X10% M oxXalL — 105X 4L
weme 2 X115 wees 5 X HYD  meem o X1 - X B eeem e M BT

, — 1) X110 e H 0 &L —— LLX10 — LLX %L — 1% X L

.

% ——-- # X15 —eem e MAD ---- s X5 e # X B eeem v X B
5 - o el -
it ,":—‘ 'r” ’/’/ ‘/' Lt
44 10 L ,,4"" P —'," J__a/ o - ’:-

/ / ,o" i
] 1 r L E L \ [ i
9 130 90 130 9 130 90 130 90 1307

s

MO it OWILTFSIER S ER E0ME  (1968—69)

TS RHEOTE D, WY ER L L
WhpThh, Ok 5 EIEDHT L B b ORb
OIEMEHBETTENT ARV ERYS b, FOME
Wk AR TR S I T M HHRR iR
DEoTs. Lo BRI ORI IRENT
B, LU TWRAREHHINRCE CECHIBT S
Bindikx MEARCEATHS D, #ilbT s CO. I
JE, TG4 O SIS 2 MBS RIS
DRSS bR 23 HE Y AR & e R B IF T
ZrBbhiva, bbb, BTSRRI TR
LA nniE RD dhote CO, 109 XT, 130H DR
BELEERI ETTCOLBEA LWHAMNLLENS, TH
IERE D AGB T QM EAMNE, AT TG DE
TR A IMBTEL, TEOREcE o THEHRI X
h, IeUBRETHDI. 115 Tk O R
BERI & DB THoI, TR TIELZC, HEAT

TE0.5CThh, vwIhdy £0.5~1.0C T, #HED
FHREVERCE L PrN it 330THHD.
BRI ORI E 0C ELTVALEDBE, M
I 20T, OCIKIENEN S OTRIEL, 0CTT 3
CEMIALIIENT 2 ) TRERFMYO I EDEHAD
s,

ICRES] & Feb i DRl & OBRIE, SR I TR L
L Y TR ShEHIPE B A LS.
UL, 130B$NTIE T Oliea{Zind, i
b TR IR D60% 2 H A IR 8wl LTz, SRER
T, COMXEE{ELD, fRL YTHRTVD
U5 U LFRREOREDEN, L OFEX T ROIRETT
TR HIBOEICH > T Y, B THERO
WD 01, TOMRF ERERORTE
O, @AbPrOENS 5L 5 clbhva, 1t A
ek b ¥ & o OFHEIRMC LI RE ORI EHR



WEEE - 5+ NLoFRBeATaTRGE2R)

BT, WPAHEL RSO REANE (7 72 3 O0E)
OPLE, &% WIAEERIMEHONRZ Sl sd 5
QTINS5 ML 2 RRIWEDE & W
DOt & ik, I biciE 2EY A,

GRS & PRt & OPMRIS, SELI TRTAEIEM
F I b RPHBAOHEEYA SN, BRI,
B OBERL b eSS shg £, 13088 s
FHOT L EEEREN TSN, Linddo T, HiuEss
WMEOHEAT IR ENPT O L RIS TR, Lk
U, I HEEci@dh s EUTH, HRI TR
OB TH oIz &S EL L S K, Bl
JEOIZF s FEA RS L T e T B .

2. B

EEh T CRE-o A, BRI AF LRETS
TN AT e AAINICE AU O O TH 5.
COEEEORA T, BRI EN L DI 58
DA SN, HHHSR IR AL UK RN
o7z, Ui L, ST CL ripiR, THRIEBE LHi A
X AN B L B Lot LOEE, MR,
PO 7 LTHMEINATED RS A, HERILD E, 0l
hRESE, ASERRINCE AR OTH S, SERHYE
PHRERT L U &S, ZICGEWESRRNL. £
ORI & AR EE G, M ST FRabih L
HBEEOTIOEE A SIS, O b, A
OREEDLTRL , BROMEDEATENL, Ol
{CRBIEIND EHZLONE. LichioT, BWEETTH
DHOEN RO THOTH, WHEL REOROITE
T RSB TH B D,

T DTG & O BRI E DI, EER I T
AMBEMBPRBITT AE@ABA LN, UL, TOH
ik CO, pysEfloETi~iulha i OThHs. H
L CIRNA ORI 5T, MARLKED
iR e e L Bl Tha, cdct
i, W OERI T AR K& © CO, BHETH
EOhFHTcEa L ERRTIOTHY, REMTE,
A & TEFLTE DS & BRI AR E Tl ESE
AbNA.

fas LR E OIS, REEOINE L2 M
CEATHD, Lo THEHNS, TREHMROC &
WAEATHHD.

3. REBH R

CO; o FIHICH LT YO THEE L B 232
CEMBEET, O oAb, Tibh, oy
4, BHUERORA, BHEHFEOERTRE, JROME,
P 3 2 A5 b TRy 2N

(23)

TG & PR OYRN E OBURIS, FU5R 1 TR IR
BRLIL THDLE, 5 %REERROFEINALLS
LipoioMic{ 6, 10%KizIE2HMICA, »o
Wi Aot BRI TR RE210%0 EE U
o, WREOIEMEEETHI o WERORF
HENHEAHD EMT RS, 20572 F0E
Blih GRALTY L OPHEEINA. B5 5™ Ak
D ERFEL TR D, IHE, MEEOTH, HAOHE
W DENTEROREF BT 2 THA DI T i
TS IEv, WL, CO; IRBIE OIS, £
PUL, CAHBEEFTTR—REEcENA
LI LHSGNTVBELATHEY, »EDBA, TO
WRIZNEDS 5 % THR-HY T, ZREL OB,
TIRFRETE 2EEPMGETCE B IDEELNE. #
W5 & 5T, CO. 5% TEHLE, EEOIFEIRH LT
LMEIREATH D, Fin, BN HERYOT CO,
8% TRIFIFHRGIREIC & LIEELT, s
B GOy IR 5 ~10%Iic LIz &IL2vT, AR
SRR T, METRS 7 %R s kT s
~NEPTEEALNG, LOLBIT, BEREDTE, B
BT, WhS5WLRLIIK, I00H »EX THERE
OWRT AEAR ST SN, LicdoT CO, &3
WO R ROREVAETH S,

U EDF: & ORI S, SO EBEILIE
MERL, 10%RE5 %X HFEERZOL DD L
Uiz, Udnd, ZOIMEEGFS 1008 285 THEHET
ot HEERINTBNTCE, 3 AEFERALMDI
i CO: ZRERE LRI THA D, THUAER
S 7o SOMME D PERATEDTHH™,
AR OBRESRIC Y AR IR REN D
BOELEALNTAY, LicdoT, [FBy AWt
FESEEHC MR o b A, TOHESS
Yl FRA- - Th D,

Al & OPHGTIE, B A SN L 5 IEDE
ATETATIRCE VT, 10%K945 %I E D gL 24
LUAULLEHILE, L L, ZORRIHTHLE
P D EH L TERE % 45 LA MR X0 BT X
ootz ORI S %R0 2 faciadg s, Lhid
S L edivs BRI 5 % THaTH 2T 15%IRKIS
FRRIMICALND LS, 109Kl 5L AIREL
LFNERDISH D, T AAN, BRoniliEre
FOHRD S A, Lichi->T o Ol Iz, it
DIEEIBRC A SENR 2T 508, & FEOIBE
CO, LU 210% 2 TRETHS .

@R, AMORHE &I & OMRTE, TR



(24)

DpL, WELD 5 BRTEPIB D, —RL T
DRER R LI, COB#Edl L BATEOET 213, &
CHALI. R U TR, 5 %K E10%K 4 A7
WRTBCHRE S s (B T) . AR [30A4 inn
T 5 %R 0% XS FERBE BT EiishoicHs,
15%IXTIE, BEEGMCESTENSH DR LR P
Uz (BEERN) . 15%Kid O 3%zt Liz e 2icd
PRI S 503, T OWME TR TR 2L, S
ORAFZILEREPTVEBDNA. 2k, LSOOk
JER BT S, PRI RREE & iR U:
Y, IR &R Aoz,

4, ERRIRRE

O 5%KiE 2 %RiIT B, HEH0 %9, BE5
Bdv-siuTd, IR IET AHMIA SN, 5
FHVCH R ERTSERICE EAE 20D, HoT I
ot LiedioT, HE1 HE U COMmE T
i, 2%L5 BOREEEELTHETABERZZNE S
EDILA, UL, FIR'OHH & IEH IR ORI
BEIRILAY (critical O, level) % 2. 54 & LCL A L,
=, WAEBHRT % =7 L o OERD 20T 2
M 6, O BERHENAEHB LD, UichsoT, #
FTHD O; BRSSO 5% X b $4EL, 3 %0l
BICTAHVINTHAD. £, HBEOEAER
ISR EI R oNETH A 5.

5, B

TR HAT A C L1 b BEEB O, REiE
DOREEFNLU AL, 75, BRILOW
FRREREEN S o1, MO, BEERL %
T THEURTV. TR T ORI k> TRg%
ERRB SO 0 Ebha . MY, FBHERPAA
UTSR Y = 5 U Rk O A ERAR L b A S
A ghots, G BREEBR TR b 2@ CA iy
HCHEREPERT 20 %2R0, MHRETHY * 200
R 514, B, FHRESR )5 REORE k80~
S0P E LN & AT A, IHEROINAI L bR
IR I & 22dp DI OIF LT, CTNHITEET A,
ITElyy, CO: 10% RCiw, #AZIROS5HHL B
HNHOT, FEHEROFEMEISNTHS 5. L5,
=7 L In EORIZEHAY T O & Al LA R
LN, Fidler® 51y o o TR0k 5 AR
ML TN &b 2T, REEN I,
6, REOKEZ

RO TR S SMl& LL DM % Ml Lizhs,
LL BLifi{bOlidss o, 10 LL Slpsmyimy
DESER S 2 5N, WHCKRROBE S &

RIS WRERY w3 B

(1971)

FNTNEY, TORBTRIIL S BUEBOYH L 13h
ORRDHLGHD b AR A S IO FEE IS
< FEEAITIZA S 3 2EIMHET 28GRIV EED
na,

7. REHRAWRAE Fi)

CO, Mt BTN X 2 IAbins % 206 Lo ds,
HEIZALNAEBY, 130RECIRM 2208 5 auEp
& DIAEASHERAASEIN, $5, EEONE Y S
L, SRECIHHEEED B L 53T Xishoiz, CO. 0
Bng (GO, short term treatment) VAR D,
WA R M 2 & ah, ¥R, IR, LR
FEREOIE, FEIISTRIZZ™, & 20EaC
O, WIEE, WH, BRI E MRS EICMEIE S B 5 N,
CIUCE 2T, H oMM T LMD 2 2 3E
AV, LIz, LOX3uFHS o sty
BEWANIILEBALN A,

ELE, #EBCHE TR B & 7 ORI o0 TR
HRMALY, BRNTE, 130N T, M
POWIE, TERR, b LT, PROMEE, B
Z, GO BUEMIRELITE L2 EDMASE M TH S,
FEilrp OFERURIEEITOL TR, 131F CO, I Ttk
ENLTHAI. fEMT LTI, GO, 10~15% T
PIEh W A LT END, Tpds JIRE DM H
D, TN LORRECIIEHBENT M k5T
H 5. WEEOIREE LT COy OIREDHS 2R
BT AMED DD 5. FEGEHL RO LTS 5.
Jo3f senescence (BLBAY) WAL B id, ZOit
fI2EDBTLEMTERV. M O ET 5565
T, B I O EAEILE 7T senescence & A TLV S
DlEHLENBL, EBRIDOPHR, FTHRZVL-Sh
PTOCRETFHTH 2 %4 515, climacteric part-
ern OURIFHRIT &+ TIFIEED & 27 REAB O Hl5E
IR Lo, U Ic e A &, @
BT 50, 0 QTN BIERIE I3 L
T SRPSEERE2.Okg LIE, COBRED LD, Whios
HEYT senessence (IR LTI, OIED & Ebid
Ul b, JRT0eR0nsdi T, 18,6000, T
[¥2.6~2,8kg. ZOERO DI senessence HARE Y
PHIIEEOIDOEBL S, OB TEIESLAMND
. PR I~151E, TRE 2.4~2.5kg. T OHIREDT
I TLVERAT OBBRAS Bt 5. senessence DEIIEY
R TIR M O LD EEDNE, T, itk
P WEAEISIELLE. TEE2 3kg LK. £hd scnesscnce
W YMATTBEHR DL EDLNS, CONBIEH L



WEAET - 2+ REOFREBCHT R 28

FTHRE PR BT Ui O THEEMOK RS, TH
G THMZEETT B 3 O TH 5D 5N TS0,
UL, ThReitdiz UT B4 © FEN 21E3h
W, @ TS TS AT Z L { S S
5. OO IHEOWRGEN L ZA 6N5H, s
EERIZRT 2. O, QEFRCEE SN EELLRS.
D& IS & Ao R ORI AT
PHOEECH D, UL, HItER 20008
BEO b DRRER S A 20, MR, LOBEOLO
TR B X 3 21805, Rt X
2T, HATY, PHZERTE3 0L, EHRIOT
HIRORT ETHTH B, HELGY i3 » FOP{bI3EE
WOzF L RO A PIREL EEBICETTHE
U, PEHEAED=F L@ AR R0 05ppm O
BITHA T 25, PEFR=FL U EHDTRET
HAELTIA., COLER, Fads b it
S AL, T T senessence |T A2 FLEE IR
AT H = L OERBET s AR VABILEA R
ORI T A THH S, FIMRBEHNO 5L
HERIEE CO: i, K O, I ORERITMHIL
1875 Bl AL REROF D b BRI ORI
MOTTFRRO &L 5 SRAFREMDETIE B3,

(1) JREREAI0X1ITTH BT &,

(2) S CO, 7~10%, O, 3£1% THAH L &.

(3 FE-FrERNT &

(4) NEE, JTURE ORI TORALIR LT R
PHINCR AT L.

(5) INFEET R AT TETA T & (2~5C).

(6) NUEHd AR h AR 2 T iR
ST A&,

(M ARPCRAURE R, BRER LT R&l & FHnd
z&.

B, v ER LI s, o,
HR I NI =5 L oS # e 3 O 2 i $ g2 Fy
THsHa &ihbhb,

3T, COLH BRI THERMEDRRE, IFWTH
AROTHD S5, CNEENFESE UTHEDDL S,
CO, 10%, O 3%, FHi7e L, TH LL JOHMT-
WT 2 PR, HRCHEINC U DL, L
L OOINHOMERERD 5 &, HFHE O 5 i
SERER. Tab b, RHEEFLEMCED TSR
HEREET A, ErOREEERI R, TR
DIz S OHIIIIALS5.6%, WIS, 7%, TR
H5.19%, HEN5.4%E40, MikHE 240 TH4R
2R20%iC & H B EHEE SN, 3 ARE TOHEKIHIEE

o

% o WL
1o -
5 -
L L }
90 130 90 130

OB DM
MR EEOMAS$ & 2Wmic LA RLNRoliE
{1968—69),
—LL, F4y, CO:10%, O.3%, T
L, fifad0,
...... oo, 4, &y %

ECiE T2 N O

BEBEALNS, o, ERITEN: DEROCHEER
FETH2I.

i B

196735 & CF19684ERSICH Iz, &3 BEO CA i
SRR, REOME, K& &, s, &
LT COs HEE (T, MM ORKER, R
DA &R E O BRI T, FER &5
I30HHO CA B 2TR2710. £ OIHER O
b Choi.

1. MU Ol X OF CO, L > T
RS I,

2. FIERONE, SECRIIT GO ORBEIEgIE
G, MUE D S CRAERDICHER ORI, REOTN,
AL 2R Tz, 1096 T, 2N OMRIEERL I
1595 TRkt Lo O Bihs A 54, 130 R 8 il
BRI REL . ToC CO; B 7 ~10%D33 T
HnEERUIL

O, BEEDBHINE {, 5% TIEE Hidts
SR TOERIS A SN, b % 2 %@BUEIieE
T edotn, FEOFNL HNC = F L HEROR
5 3 i Th B L EELI.

3. RIS DI R O Rdb A R



(26) ALK RN S

U, HEDMATTREE Eib Ued ot B
#4 5 CO: 109 O bIEIBIEE, |AFL2C T
STCITdpoThs (1967~68), 0.5°C TR T X 2554
BT (1968~69). DT EHS S, IFBREIZ0x]
CTHAHEHBRLI

TR & i Sl FRM: & OBIRIE, Rl bid
Uz, COBRIT>0WTIE, 3 5ITGEnEeEb
.

4. INEE GERFOAEOHENAL, WERHETS
Hrpid b, CAEEELE LB LA Lo, HE
TR AR AIETT 2 D ENS 5 E AT

5. BEOAR IR, LL FRMELD KL Led
<, ElL PEEBSROERNDO. LbL, 55
L, 2ol %E HE T4 WERBNEEL
iz

6. EHERUT, THHUR, WEEROFER GO, %K
THBL A LLIEILIY, LU IA30EE
Do, PAEEICIREIRES 0. FFERETFAD
AEEDS I B 7.

7. IFREIOFHEE LT COy FiReigizords, 2
gL, PHEEIADEEELT:.

8. Mok, BRIMEREST AL LSO, &
DEFREH & Tladoi

CE DRSS HIMTER 5, T35 CA
NSRS 2RO & 5 @ Ui,

1. RAEGE 0£1.0C, X&MURE COp 7~10%, O,
3x1 9, XU, BEOAMBRHRMIT, KOS
= CORGHARITGE ST 52 &,

2. FFED, BEFENLOT, N, o
BN R S, WOHITTFRTAC L.

COL D IR C R & IR Lizig, $it, 5
e, Wdl, WoRs Sk 2iE%03, 130 TH20% &
fE L.

KB REREY-2oT, BTSN, M, e
Ehtz2T, BATCHEGE LRSI
B, MRERELEE, MEmRLRe B, ik
MR Bz GBI 0 ERRNe— B4 52 Sh oMy
HFEHL, ElomEHRTS,

X ik

I, Brown, W, 1922, On the germination and gro-
wth of fungi at various temperatures and in
various concentrations of oxygen and carbon

diozide. Ann, Bot. (London). 36 1 257

D

5_;'1

7. ZELLEL @ 1967,

10.

11,

13,

14,

16,

17,

20,

W3s (1971)

Forar, LC. 1949, Studies of the physiologicaly-
active volatile organic compounds produced by
fraits (II). Jour. Hort. Sci. 25 : 81-110.

L RRERET DMK - RERE - BHRIRELE ¢ 1968,

% REORFIR TS 5 R ZRELL

HUHE 2:10—16.

(% 13,

L EREOHo FMEI 1957, R osEEo

SRRSO T, MRSMER RIS (F) BRE.
BB - BN - A TEYZ 1 1968, MO UXE
BBy 2RARRETREONEGY 1 1), M
¥ 38:194—201,
AL 2 1970, & OB M, 2R 141
HHf @ CA IiRici+ % 8
e 1—2

D 1968, 19674EMEH A+ CABEIENT 3
TERA AT 213,

: 1968, M434Epe| s o CA g iR
By 1 34,
PR 36 02~ ANFRIESS ¢ 1957, wATHio A R IFRICH
T B FPLGE 240, WhLAISEER 10 : 69—T76
RIRRHE « FEESNE « B T 1962, F Mol
B A RIS Wb BT B BT, T
# Bl :48—55,

. FHRZ 1969, #iE s vy, FAAHUNE

32 : 64—065,

Bk 3k 1938, HioWHFMRBGEIN. MK
f 13 : 1035—1042,

Swrrr, W.H, 1863, The use of carbon dioxide in
the transport and storage of [ruits and vegeta-
bles. Adv. Food Res. 17 : 95-108.

M %—: 1962, SRERR W, A
WOHIRREE £ 1960, AEoFRE L URMicHd a8
MEHEO M, EMNARTEL 94553,

WMRMZ £ 1965, # 5 RMEORMICHT 2 0%, &
NRIERE 19: 154,
LentiG - Mg 1970, B R REO

BT AU GD, FNANEESR 21: 3439
TS s EFERTA - GRFLETE 1963, # % (1)
MEOBRIIG I 5T, BIISLE I kg s ()
e,

RORORIIS « RAE - WMIVRM 1966, wWATH
OTFRICH 5 WER, BMST7 - 384 FEAL 4 S

FEAER (LM AL ¢ 252—253,



WREE b AR REOERECHT 5 250 (27)

Summary

In 1967 and 1968, in order to investigate the conditions for the controlled atmos-
phere storage of “Fuyu” persimmon, controlled atmosphere storage experiments were
made for about 130 days in both years, concening to the maturity and size of the fruits,
damages on the fruits in harvesting, GO, short term pre-treatment thercon, composi-
tion of the atmosphere during storage, relation between the insertion of activated charceal
and the efficiency in storage of the fruits, etc., and the results were as follows:-

1. Stored fruits were strongly influenced by the maturity of the fruits at harvest, as
well as by CO, concentration in atmosphere.

2. The influence of CO, concentration in atmosphere was decisive against the ap-
pearance and quality of the stored fruits. Namely, in the case of 5% concentration,
stored fruits were casily infected with fungi and bacteria and were accompanied with
browning of peels and softening of flesh, but in the case of 109, concentration, such dam-
ages on the fruits were greatly decreased. TFurther, in the case of 159 concentration,
stored fruits were apt to become softened and fermental smelling was slightly felt after
storage for 130 days. So, 7 to 109, concentration of CO, was considered as the most
advisable.

The influence of the oxigen concentration was slight. In the case of 59, concent-
ration, there was a tendency of the stored fruits being apt to become diseasedor browned,
but no significant difference was found between the influences of 5%, concentration and
those of 29 concentration. From the point of view of breathing of the fruits and gro-
wing of ethylen therein, concentration of about 3% was considered as the most advisable,
in the case of oxigen concentration.

3. The maturity of the fruits at harvest had a great mfluence on the softening of
stored fruits, and according to the maturity of the firuits, stronger tendency to the soften-
ing was found. At the temperature of 1.2°C,, 10%, concentration of CO, was found not
satisfactory {in 1967—68) in order to control the softening of the moderately matured
fruits, but at 0.5°C, satisfactory results was obtained (1968—69). TFrom this, the proper
temperature was considered as 0-4-1°C.

The relation between harvest and growing of the diseased fruits was yearly different
from ecach other. So, further studies are considered as necessary.

4. There was a tendency that any damage given to the fruits at harvest, in picking
and in transit was apt to promote the sofiening of the fruits, and such tendency was seri-
ous for the moderately matured fruits. Therefore, very careful handling was consider-
ed as especially necessary for the moderately matured fruits.

5. Also, there was a tendency that fruits of larger sizes (LL size) were apt to be
softened, as compared with those of smaller size (M size), but less become diseased. Any-
how, such tendency was considered as unnecessary to think so much, since the influence
was not so serious.

6. The activated charcoal could successfully control the growing of the browned or
diseased fruits, in the district of 59, concentration of CO,. This, however, was consider-
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ed as the reslut of absorption of moisture. The charcoal could not control the softening
of the fruits. Thus, it was considered as unnecessary to insert the activated charcoal
into the storage chamber.

7. GO, short term treatment was carried into effect, as pre-treatment prior to stor-
ing, but no effect was obtained. So, this pre-treatment was considered as unnecessary.

8. During storage, some fruits were found with cracks on their surfaces, but the
cause was not clear.

From these results and observations, it was concluded that the lest conditions for
controlled atmosphere storage of the moderately matured fruits should be as follows:-

1. Temperature is to be 04-1°C, and composition of atmosphere to be 7-—10%, CO,
and 3419 Oxigen. The storage chamber should be arranged with speed in conformity
with these conditions, after storing of the fruits.

2. Fruits should be of satisfactorily hard flesh and be pre-cooled prior to storing,
avolding the damages thereon at harvest, in picking and in transit.

It was assumed that, if and when the moderately matured fruits were stored under
such conditions as above, the loss resulting from disease, browning, softening and de-
crease in weight, would be about 20%, only of the whole, after storage for 130 days.



