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Studies on the Quality of Satsuina Mandarin
8. Estimate of the Quality of Fruit when harvested

Takaaki KURIYAMA and Mamoru YOSHIDA

Summary

1) The relationship of the flowering time and fruit juice quality in various growth stages, to
fruit juice quality in harvest time was investigated for 11 years (from 1968 to 1978) to estab-
lish a technique to estimate the quality of the satsuma mandarin fruit when harvested.

2) Brix content, citric ac1d content and Brix-acid ratio of early maturing satsuma mandarin
fruit when harvested were highly correlated to the beginning of flowering time.

3) Brix content was negatively related and citric acid content was positively related to the
beginning of the flowering time. So, lower Brix and higher citric acid content fruit was
produced during the year when the flowering time was delayed.

4) Brix-acid ratio was negatively related to the flowering time. Therefore, lower Brix-acid
ratio fruit was obtained during the year when the flowering time was delayed.

5) Brix content and citric acid content of the fruit during various growth stages were posi-
tively related to those of the harvested fruit.

6) Early matunng satsuma mandarin showed the highest relationship between juice quality
of August 20th fruit and that of harvested time fruit. This relation was more noticeable in
citric acid content than in Brix content.

7) In the case of late maturing satsuma mandarin, juice quality of harvest time fruit was
highly related to that of September 20th fruit. As with early maturing satsuma mandarin,
this tendency was more clearly seen in citric acid content than in Brix content.

8) Subsequently, the juice quality of both early and late maturing satsuma mandarin can
first be estimated by the flowering time. Secondly, the juice quality of harvested fruit can
also be estimated by analyzing the fruit of August 20th for early maturing satsuma mandarin
and that of September 20th for late maturing satsuma mandarin.

¥ ]

BoTETW5, BM2 » voSE G, Rk,

BN < » vOEERFMITE LT, » vEER
PREEFARB I TV 52, BROBAILET
DI B b, THBiIciol) 3 EMBESE « L L
DidBb, ‘

B8 BB DR CED G L RRT D b

W, KL S Vv ORE LR MEBRAORE &

Wi, AL, 8, B4, RISEERE, YUK
FUBTRE->TARELEAINZDT, RA—&
WMOPRTLREMICAD L, HhichERDD LR
BEEINTVHO08RETCHD, chbiABR
BT—TRkMTH L, RECBENRBRIAT, &
YR A BRADREADE L ERKEC D, T



2 ERRRRRARBRBFRME B (M H25

COFHEXETHEL s> T %o

o, REDEA- R H vEHETHERD

—2k LT, M eEmiicEy LCHET 5%
Eh L HEBRX BV, ThHOBMKGF DD
Zid, SO RRSBO—FRELXRRELT, £
DB X - TESHFA L RE Ui hiizbioe,
Ehicid, TOEOREORBOQHT IR -
T, WERNHHER ¥ RRCIBE L, RISAEE
S EHIHASTE D X S, ERLETED
PR b HECH S,

1968 £ 5 1978 fE ¥ TOLEERIK bz 2 T,

FA—BERics i 2 GBFROTEELRE T 512D

., BBIERIR O RO BT & D RSSO
AR TEEYXT, =, Z0mR%Er
DT, TORELYHRET S,

HRRUHE S
1. BHEMEIREMORERE

3 (REUE) OENIRL UK 4 &2 TS

BELT, ﬁ@ﬁ—ﬁo%ﬁ%k%ﬁ&ﬁo%ﬁt
KL,

%mmﬁﬁu&ﬁxﬁﬁowﬁﬁ&mmL.ﬁﬁ
%%uMﬁ%&ﬁﬁoﬁﬁﬁ%xb?ﬁLtﬁﬂb
B L7,

BRogawAHEd, REE Y BITRHEH X oflE,
9=/&%ﬁummmfrvaAﬁE&anﬁﬁ)

X o THHr Lz,

2 BROZFHPRHRS LIRBHMORERT
R 1 AR, ﬁﬁsﬂma&@ﬁtb
<, HA 2EHTISABRESH LT, Ribp
Oﬁﬁ.ﬂx/@%ﬂnuﬂ%moﬁmuomtm
ExfTo1
ﬁﬁ%ﬁﬁioﬁMﬁﬁ&O%%oﬁﬁﬁﬁua
Bl LEBRICER LI,

EBER
1. BATERA & INEEAD REMTH & DBIR
1) BHTERSHRDRER

B » v OBBIEIY, FMOKSEHAOHEY
ST AT, LT hOEYELS. XH
HTCILREEBRMOMIEL R b Bbr - o 1973 FHL5
A2 BBETERNEE, ML B S LDIL1970ET
5 A17H /- T b, AHEOMIILH 2:8HL 0
Bz @B ohi,

HEEM L ARcEC Y 5EREBDHBH, 1973

ERBLEC 1970EXARLE L, To2I 28R

 CREBRME L BREEANED Shi. 18

fris, BTERMIRUBATER Mz >\Cid, BHTEM
BoOREOHEHIK XD, BITERMEANEL
T 3 BTERP AL O T LR RWELERD
bht,
2) BATEM & WMEEMIDRNRS, HokK L OB
 BATERN % BATERAI ( BIE O O 1 SHBRTELA)
BTERI (70~80%BATEL7- A ), BATERIN ( X8

S OEFRHBE LA ) OIS, Thfhc

SWTIRE ( RERM108208, 11A58, ¥
HmiBM11A208, 1285 B) DRHARG(27=v
e, SEEE) ROHRE E OBMEEGRIIOWTER
W& T o1

BITEm OB BIC, BEBN, HEBME DK,

RS, HERHOMAIUC T bPITERBIE D1EE

YR BIE< . R THATERSH, BATERNDMRE e Y,

 BERMORESR S E o, (B2

g% EENORS L MENO RIS
L B&EAM (108 208)

W& W
FE owm mm o mm 0 TR =R

19684F 5 A10A 5 A158 5 A208 87 6. 89 1. 263

1969 8 13 18 9.7 7.50 1294
1970 17 ] 25 7.3 504 1447
1971 7 20 . 24 85 717 1185
1972 8 14 25 92 . 719 L279
1973 2 10 16 9.1 7.56  1.203
1974 9 16 21 2.1 719 1.265
1975 8 17 23 s 7.3t 1.299
1976 . g 15 21 a4 627  1.33%
1977 7 . 12 18 9.4 8 03 111
1978 6 15 20 8.3 739 1.259

Ty 83 15.4 210 89 7.05 1.273

& Rir10ochog i

o WREM (118208)

TR _
TR om mm w0 UL sevR

19695 5 H108 5H1SA SA220B 100 7.9 1. 255

1970 19 24 29 85 6.89 1.233
1971 10 22 25 96 825 1.163
1972 1 19 2 9.4 817 1. 150
1973 S 15 20 a8 833 1. 057
1974 15 20 24 85 7. 40 1. 149
1975 12 20 25 84 _ 658 1277
1976 11 18 24 96 854 1.124
1977 8 15 20 913 .7 1.206
1978 9 18 23 8.7 863 1.124
B8 100 18. 6 238 9.2 7.84 1174

& Rt 1o0cshog it



Bt « &M : BN » voRHcBST 2 Hi% 3

W2k BITEH & NEORHRS & DR

(n P&ERAM
7=V L B CH %k K
A A 10. 20 1. s 10.20 1. s 10. 20 1 s
B M -0, 813%* 0.204N8 o 713% —0.683% —0.838%* — 0.600NS
3 0.544N8 0.251N8 —0.705% - 0.561NS -0.71* - 0.562NS
#om 0.487NS 0.428NS ~0.507NS —0.401N8 - 0.570N8 —0.629%
(2) H@EM
7= v @ 1 B "%k K
A ] 11.20 12 5 11. 20 12 5 11. 20 12 5
B OfE &% W 0. 473NS 0. 277NS — 0. 464NS —0.713% —0.638% —-0.711%
& 0 0. 24208 0. 18N8 —0.423N8 —0.709% —0. 45188 — 0. 596NS
& M '0.182N8 — 0.031NS =0.338NS —0.532N8 —0.351N8 —-0.351N8

*x | 1 PARPCHEELDY

3) DATEAGIN LARBEHADIRIMARSY | HIRHEE DRI
PATER DrpC 1R & HBAA KE D - 7 BBTENS 1 & IR EG
MoRHOREE, 7= vRRSERUHRE & DBE
W, 7= vESEBTERI & XIF OEBEAT D G
h, BATERAIOD Bps o ZENEID 7 = VRS R
EL, HEEBRRRSh o, MiT, BETELAIADME
FRERYEL, WBHNO 7 = v BARIIE v,
Rt oBERAOHNIRD LN, PEHNOE
WIS OREEE A <, BB D BIGIMERE N
L1 T
R O HRILBATERN & 12 A DB,
BEELF LR CH -7
AR R % &, B4R M1 08208 OILEEY)

11.0p

10.0F

20 1.3} 9.0}

8.0p

. r=0813%*
7=1135+0.018x

F
<. %

Ly

* ! 5 BKPCHELD Y

r =—0.713%
y=10.042—0.14x

NS I HRELL

Mo H1178 5 A OIREEEIN X v $ K5y HEBARAGE
Bdboh, HokEE OHBIXRL K<, RVWTC2 =
vEEERk, BMEOHET, wThi 1 %~5%kEc
BAETCH-7 .

WHRM ., PERMCHEAS BB E AL, i
B LHERIIC DWW, 128 5 B & of3aE<,
Wh b 5 2KETCERECH - I

PlEnZ Lnt, RERMICIsWTIXBATERS B
X o CREBMORH RS OTFRINRTELE 2 Hh
50T, ThEhoBe sy 5BENYRETS
Xy, B BaOHBRE O IEHO BB &
HAoFHscE, HRUBOL HORUK S O
TENRBOhbb0EELBNSE, (F1E)

&0
7.0p

60

- a2

5B 10 15 20 50
58

€ | & 1 [

"
F1X

10

{E

BATEBNtE B & IRBS DR B

T

1-5 zo 5.8 10 15 m
s H 5 A
B ot B WOolE W &N
& OBt B4HEM (1968 ~ 1978)



4 FRARRRARRAFARGED (B3 X258

2 RERBYMORHES L NBHORTRT L

DBk
BHOHMBHEC 7, 7, HEHER I IHXE

HEN, TEHITRMCT S VEER LT
BLBZLPFBETHHOT, TOFEORROMM

DEECEROTHG, TEHR IRV LHEE

Lo #2C, ABEICSTIE, S5TMHL8 A20

B, 9850, 942080 3 BRI O

ST R4 BM105208, 11A 5 A, FHEEM T

115208, 128 5 A © 26HHic2WT, REMOR
H S & IO RHRS & OREAGRE R L

7eds, BESHIELEEN, FREME bR, R
HRONBESHTHN D L 51275 8 A20B»H15H
me. A2EDTH, 7= YBEREEORE
YR LT, B3%, B4

HaH “ﬂiiﬁi‘ﬂ@ﬁﬂﬂﬂﬁﬁﬁﬁﬁ (ENgg)

1) 8% K

N 8.20 9 5 9.20 10. 5 10. 20 1. 5 1120 12 5 12 20
1968% 7.2 7.5 80 8.1 8.7 2.5 10.1 10.6 10.9
1969 7.8 81 85 838 9.7 10.6 10.9 1.4 122
1970 - 67 - 6.9 7.3 80 88 9.2 9.6
1971 - 6.8 - 7.7 85 ‘9.8 10.6 10.7 11.0
1972 7.0 69 7.3 7.9 0.2 9.6 9.7 10. 3 10.7

1973 7.2 7.0 7.3 7.9 a1 9.5 10.3 - -
1974 7.1 7.1 7.6 . 8.2 9.1 9.6 10.0 11.0 10.7

1975 81 88 86 89 9.5 9.8 1.0 - -
1976 6.8 7.1 7.4 7.6 8.4 91 10.3 10.1 10.3
1977 7.0 71 7.7 7.9 9.4 10.1 10.8 1.2 1.8

1978 7.5 7.9 82 8.5 9.3 10.2 10.8 10.8 -
L] 7.3 7.4 7.8 8.0 89 9.6 10.3 10.6 10.9

% BITVEHRE
2) 2=V

gr~88 a2 o5 9.20 10. 5 10.20 1L 5 12. 20 12 5 12.20
1968% 4156 3 491 2 448 1. 637 1. 263 1. 098 1. 036 0.940 0.843
1969 3,901 3,570 2 646 1011 1. 204 1.178 1111 1.056 0.916
1970 - 3362 - 1. 963 1447 L1130 1.058 0. 968 0.933
1971 - 2 801 - 1.514 118 1081 1112 0.932 0. 890
1972 3.996 29049 2113 1.825 1.279 1.179 1.066 1.020 0. 967

1973 3927 3235 2247 1.533 1.203 1. 051 0. 987 - -
1974 3948 3002 2333 1. 651 1. 265 1. 039 0. 988 0.942 0.891

1975 4,235 3352 2728 1. 755 1.299 1.220 0.933 - -
1976 4.186 3202 2194 1.812 1.339 1.169 1. 146 1128 1,050
1977 3.304 2551 1. 861 1. 481 L7 | 0.962 0.976 0.845 0.864

1978 4.241 3.047 . 2 265 1,507 1.259 1.159 1. 066 1.073 -
E 3. 988 3158 2315 1.690 1.273 1. 115 1. 044 0, 589 0. 919

:;“:é Rit1000CHhD g &



il - F@E B » voRE BT 5B » 5

WaE HREMNOBMABHES GREMN
IDNE S 3

gr~d8 s 9 s 9.20 0.5 1020 1. 5 11.20 12 5 12 20
19694 82 86 87 84 87 9.4 10.0 10.5 10.8
1970 - 71 . - 7.2 7.3 7.6 8.5 86 20
1971 - 7.4 - 7.3 7.7 89 9.6 9.8 10.0
1072 7.6 7.6 7.3 80 8.7 8.0 9.4 10.1 ©10.6
1973 7.8 7.5 7.5 7.4 81 85 8.8 - -
1974 7.5 7.2 7.5 7.5 7.7 82 85 a4 9.6
1975 7.5 79 - 7.3 7.4 7.5 7.9 84 9.2 9.2
1976 1 7.2 . 7.2 7.6 7.6 84 9.6 2.9 10.5
1977 7.0 7.1 7.3 7.3 81 86 03 9.7 10.2
1978 7.4 7.6 7.9 7.6 80 88 9.7 Tos -
*H . 15, 15 - 7.6 7.6 7.9 85 9,2 9.6 10.0

% EFBREITRE '
2) 2%

gr~J30 a2 9.5 920 105 10. 20 L5 . 1.20 12 5 12.20
19694 4,200 4.220 © 3250 2. 440 1. 780 1. 450 1. 255 1. 241 1.173
1970 - 3.074 - 2 808 2 205 1.578 1.233 1. 206 1.153
1971 - 3,761 - 2,091 1.633 1. 440 1.163 1175 1164
1972 4,128 3 402 2.648 212 1.523 118 1150 1.089 1.043
1973 4.084 3.249 2 399 1.837 1.248 1.108 1.057 - -
1974 4.332 37 2828 2275 1.543 1. 276 1.149 1.105 1.036
1975 4:047 3729 3.204 2321 1.676 1. 408 1217 1. 188 1112
1976 4.383 3 804 2912 2172 1.754 1.203 1.124 1185 1.039
1977 3,772 3.323 2610 2045 1474 1.278 1. 206 L. 117 1. 060
1978 4.204 3.440 2673 L. 802 L 501 1. 286 L 124 1. 060 -
¥ B 4.144 3. 667 2 816 2192 1.634 1. 330 1.174 1. 152 1.098

¥ Rt i00ccho g B

D REREMORNRS & WEHORH B

& DB
RRORTM L B ORHR S OBFL, 7=
VEBSE, BELLTEOMEERED bR, Tit
bbb, BERMN, FHEBEMOV Tl Th,1H
B RH RS BREORS b D1, IREIBIIOT 655
hotz, (Hs5HR

2) REBMNORRREY & IBO RH S
& oHBIEstR

BEBEMNCRs = YRRABOFAEEL b 44K
REVEELRED G,

7 = /BEeiE, 8 5208 L1148 5 ADOHEBIAE
< 1%AKBCHEBCH D, &8 A208 L10
A208 & OEBIY Mot Jes, 9HS5AH, 98
20 B : R R oM BINCE -3 oh THEIAME < /o
AL RDBRI,

BEEEvE 8 A20R 108200 DEMMNELEEC, 5
BRBTHEECH-1o4%, 118 5 A L ORICRET
2RBdoNTh ot BEDZ L, RERHN
DIREIADORH RS OF R E LTz, 8 A208
MEARLBUTHE DL ELOND,

ik, ThHOFROIDHOERRLE 6 TR
FTEEYVTHY, Zhick > TREHD 7 = vEES
BEUHBENGCABTEIOCT, FTOKRZYY
HERIEOHM & WHECH 5.

3) FEBMNORERT L MBHOBRH RS

S BB
HaEEMNCEWTLRERME AR, 7= vER
BROFTIFEE X v bENNEVERALRD b,
7 = vEg R, 9 H208 L1258 5 B DR
< 1 KB THECHY, KWTCIASAHLI2
ASH, 982002114206, 9858118208



BRARRECAHRENRHRER (BR W27

6
sk RERTMORHES LINEHD
RBHE S & OB
1) 7=vR
n B24EM (BINSRE)
pa~JH8 10.20 1. 5
8 20 0.722% 0. 770 **
9. 5 0.608* 0.585N8
9 20 0. 547 NS 0.624NS
(2) F@|EM (% B M)
HNE 11.20 12 5
8 20 0.101N8 0. 3g8 NS
9 5 0. 702 % 0. 889°%*
9 20 0. 870 ** 0. 924 %%
2) % K
(1) B4BEHM (ENiR4: )
BNB 10.20 1L 5
8 20 0. 673% 0. 585N8
9 5 0.604* 0. 530NS
9 20 0. 569NS 0. 664N8
(2) HAHEM (% & M)
HM 1. 20 12 5
8 20 0. 12718 0.521N8
‘9, 5 0. 379N8 0. 554 N8
‘9, 20 * 0. 551 N8 - 0.524N8

% 1 1 BKBCHEED Y
* 5% ]

NS I HEETL

DALY, WTFhd 1 %265 2KBECEETH
otme LinL, S4EMCRb 5 -EBEGNRE
BHohi-8 208 T, 118208, 12A5H &b
B EM o T2,

HHEMOWBED 7 = v BSFEOFRNL9 A20
AMEORHIC X 52 EAHYE Bbh o,
BEEMNE 1y BOEREE Lioowl, ¥F@BMNO
BEHSREBRME bbbz 1 ¥y BB EFER

#H6F BRERTMORN RS L IREHEHRS
L OEBA

(1 PEBM

7= vE
Y=0757+0.128X
Y=0219+0.225X
Y=0791+0.1563X
Y=06524+0.147X
Y=1023+0.104 X
Y=0.657+0.199X

B
Y=4.349+0.566 X
Y=5133+0634 X
Y=42%0+0629X
Y=5579+0.548 X
Y=5595+045¢ X
Y =165.088+0.598 X

8.20:10.20
820:11. 5
9, 5:10.20
9. 5:11. §
9.20 . 10.20
9.20:11. 5

8.20:1020
820:11. 5
9. 5:10.20
9. 5:11L 5
9,20 : 10.20
9.20:11. 5

(2) FEEM
.7;?@
820:11.20 Y=1.022+0038X
820:12 5 Y=0.617+0.129X
9. 5:11.20 Y=0.507+0.158X
9 5:12 5 Y=0449+0.189X
9.20:11.20 Y=0.587+0.206 X
9.20:12 5 Y=0523+0214X

B OB
820:11.20 Y=17729+0.196X
820:12 5 Y=5139+0612X
9. 5:11.20 Y=5624+0.474X
9.5:12 5 Y=4980+0.618X
9.20:11.20 Y=4331+0.642X
920:12 5 Y=6.340+044X

TH5L0LFELONS,

SEERZ oW HRC BB ELS, OB T
Koy MBI D KG9 A20H £118208 BRU12R 5
BovwThicks T HAEEIBH LIk -7,

PEDZ &6, HHEMNOREORT RS D

FRBEE LT, BEBMHI W1y AE-9

B20HRT#EAR[Y EE 2 bh D, BECOWTUL
HBEMEWC E 06, RTEBOREE T X 5 FRIFE
HEVWLDEELZLRS,



Hl-HFH BMH:» vORBBTAH%E 7
s = v R : il e
L%' umL
12} 10.0
1 11
A H
5 L 5
=] 11 Fi 9.0
L3
1o} 8.0
r =0.770%* r =0.585
» y =0.2194+0.225x X y =5.133+ 0.634x
€
30 4.0 5.0% 0 6.0 7.0 . 80 9.0
8A 2008 8§Hz20A
ol REETHORNES & IR0 RTTRS & OB
(8 A208 :11A 5 B ) S4B H (1968 ~ 1978)
Hy B it
L3} moL
%
12 1.2k 12 9.0p
A 1
5 5
E 1Ll¢ B &0-
Lo} r =0.924*% 7.0}
y =0.523+ 0.214x :
- o
0 i [, Y 0 1 8 'y
2.0 30 1.0% 2.0 3.0 10%
9208 9f 201

HIR REBWWORN S & MBSO RHRS & 0BG
(9 A20R8 :12A5 A ) WWMEBM (1969 ~ 1978)

-1 =® :
BH:» vORHER—FEKIT I T Eie X
- TR, ThehBFEHCPRTR S TERIE
Bdohsl). 2o, H8, B, A, fR

Sl - T, RBESPLBASORLic kLY
4 Uniode, RESRCRETESILEVDI)
e, A—BREEWTY, BReAECHRA,
LEEH, HWEEFSYDOD ¥, TRERN K



8 ﬁﬁﬁ&ﬁﬁ%ﬁ&%m%ﬁ%B(ﬁﬁlﬁzs

E(BOTC, A—ERoRECHEIC Y - TR
WOF PR Y, %ﬁ&ﬁL%mKDG%#%
dbihsb,

DX 5 REMORT, AEBRBI— TR Y
Ty, BREE D LT T 8RS v -
OB OREGHIKRPL DO T Lieh, B
GEREEHERVBATIZ LI X » TEBOFF
i\ bBED LET SRTV5, b5 REYEH
BLC, WHHELRET 5814, £hFho
B 35t) 5 RROM SR L RBNE BB LT,
Bt X > CERES 2T, RS L T
HEROBBC R D o ENEEL 1) 20
BN, TS AT RN £ DEORE ORI
CREORT RS 2 FHTA Lick by, B

& DIRE P MR T E S LT 5 tm

HETH5, A

—%, BRBODRHECL 75 7, HESIC L
SERETE OB, 3 6 rikliREREo Dol
RESLIEBTA DS, RMHETFREHD
THELEBLH LD TH 5,

HEE M B RS R Ak, BB
LTt soc, KRR CORBH[ENEL
R ERDH, FEEMO L 5 CIEEE S
Tbtou,@wkkﬁaﬁﬁ%Mmﬁum§k%
2bhb,

_naobamb,ﬁzanMﬁM®%%&ﬁo
FRHBARNT 5 22dic, ETOTEN & IO
RIS & OBGRIC W CHREYHEE L. FORK
R, BHTEH LN O R BA D 7 = vEER L
CLIEDEBIBIEE, BEEE L A DM 2 L]
Bice EICBHTERRBITELS I ( I OB O—HH'
TELIE ), B (TO~80%BHTEL 2 B), #4 (K
BHDOENAIRE LB 2HE T, REMHOR
HRG L OBMFELAD &, RERM, ¥REME
K BATERS SN & DAEBIRNR b RaV & & BB B,

B 2 vORTEN 4 A26 5 AehihTtoM
TEROGROBES K &\ D%, BITELANH &R I
TOMTENME, ToBOERE L > TELEIRD
DT, BRTEMSIA O Rep-LHTEMMOBEILET X »
Tl hOHERE LD, BN » voRTEST,
BATED SIRBEAE Co ASIRPRERE OB Srik
W i, HIENORVERRIHD s = VB
DERHYPEFEELS < K55, BENEhS &
FhIETHRBRLECEEORMS Bhs bo Lz
bhb, 20T LRA—BRACET RGeS

EHEL—F L

RHOBMERRERETDO8 A, 9 A0BHRD
SPRE>TEBTAIL, 7=vEBERT AL
BOFERIZY - TEEERh 22, 36 RINEOR
HRSEH, 7 = Be SICREBBMO LEKRS
DBPRL > ThE PBIh V0T, BIEMEE

S CIRESR i 30 B BRIFER S OBAFEOTF Rl s

DLy, %oﬁaﬁmﬁkbro%muﬂ%k%
2bh3,

%%%ﬁ%@%ﬁ&ﬁkﬂﬁﬁoﬁﬁmﬁaow
ROV, BEFIOL I HBBHEE BD TR,
9 A20A £11A 6 A L Cix R4EBN, #HEBMED
7= vBERL Y ABECHIFEEANREVELT
Wwhe Lnl, FEECERE, BREME b2
= YROHHHIE X 0 VRSB S bR, B
FOoRALI rEROMETD Y, AREIRER
Mo e, HHBEMMIEMTHHE L2 b, K
BHOBERE UL DEELLNS,

- RERHIC 30 5 WAHA ORI BH O F R
i3, BEBEMNC8 A208, #BBM-Cix9o B208
DRBYLEELLRDEN, 7= vBERX Y LEED
FHHEEEIMEL It T B DML, REOKBDL
HxarafRoBEOK E\FIEY, K1
o%*ﬂ%ﬂﬂﬁ%o%@&%ﬁtﬁ%&%ﬁéh
%,

Lu—_roﬁﬁinb ZOEDORM 2 » v OINEIMD
%ﬁ&ﬁﬁﬁ@#%kt?%b S B %
FHTHZ L3 cAELEL DS, ThiRILE
Trhth ot & HERSGA ORBRIC X » T
BIEOFHETV, KRWCCTRERT MO 8 A20R
(B4EM) koo B208 (FRBM ) Stk Rt
AMERBELCHE 2EBOF LTI Ltk h, &
HE, BARE SCRAHDOREFC OV TORMIBR
GHEAEL LD, ESORELEE S Z NN T
¥5,

] E

L. BN » vOREOSBEEZT T 5o,
1968 4EH G 1978 £ ¥ COIMERM], BITEME O
BRRAMORHRS LIRE ORI RS & OBIR
W THRN*T»

2. BRTEN & IRESHA DR RS & DRAfRIT DTS,
paTEsE I & MBI R L <, BERM CiILEE
12104208, HFBEBMTi12A 58 & OEBMKEL
2o



Hbe%M:BH:» vORBET 59 9

3. RHho 7 = vENIBHTEN &2 0F D4R, HERE
X ADHEBINZED Hh, BATEM OB EIUE o
7 = YIRS < BHEE W ED » o

4. FHOHREEBITED & (28 OHBED HA,
BHTESID R i HBk 23 <, BV SRR B Tso
5 RRORFMORHHST LIEHNO RHRS &
OB, 7= vEER, HEL LCECHNLE
Hhhit,

6. BERMCiz8 A20A DRHE S LINEHR DR
HRGEOEMARLEL, BEL VL7 =vBRE
BOFREGHEBIRRD bR,

7. HHEM T 9 A208 O RS & INEIHO R
TG & OEBIYE <, REBMNERGCHEY b
b 7= vBREROKHHEBEIED, - 1,

8 DD idb, BN » vOIRESIORHK
S, &1 ELIBEC L - TFHEF, H2E
REBRM 8 A208, ¥diEML 9 A208 DRE
REMORHKF AT X -~ T, IREHO BT H
BSROFHRTETH Y, ThEhORMT L DT
BIE & » TEBRE S HATREE 705,

Bl B X &

1) FEILUER - aBH—. 1964 . BNl » vO R
He BT 559%E (814 ) EmISE ot
2T, (HHEEO4 BT 589 B 1)
BN 2 vOEEHAE) . EERIZEERRE
P, 3 . 42—56 .

. FTRE=. 1969. BMi» v

REETITR (K28 ) Rsks (&)

ERRORENT DT, RERIZEE R85

7wElE. 8. 1—13

«+ 1971, BM:» voRHclT S

2)

3)

Boe (B34 ) WA b UL L BROBKE
o\ L RS B et .10 1 1—15
-+ BAH— - FH F- TRE=H.
1974, BH I » vOSARETLHE (B4
#) LERFHPRBORF IS LETEHCD
WT. RARLIEERRBHERE13:1-15
-HHB 5 BAH— - ThE=#H
1976, B » vORBHTHIHR(FES
# ) AR REOREICE L i TREHCOWT
ERR I REARBIRERE. 14 1 1-11
s TXHE=®+EM 5F. 1979.. 8
M vORECBT A5 (B 6 ) Kk
AEPBREOFHRC S LIFTHBCOWT. &
BRI EZERR ARG, 17 [ 1-9
+E@ sF. 1980, BMIH vO&H
Bl 20e (B7#8)BEANREORE
s LixT S BRAESRRSTESRE.
18 1 1—-8
8) . 1975, BNM I H vO &
HeBSTsHR (F13B D MEMEIBM s » v
DFMETOWT . FUMBREERIZE. 37 : 342—343
s HAH—«FME 5F. 1977. BM
3 v OSEBT A0 (178 ) B s
3 ARBEFHOBERIZ DT . L HERTI%E.
39 : 191
10) ¥ Th - IEHN . 1970. BHI» v OR
BOFH>T. MBI . 32 174
11) BIUER « BRE—- HFE 5F. 1974. BM
$ v OREATET 559 (1448 ) HE LD
T DR HEOF R OWT . BEFELSHKE
RFER. 362—363

4)

5)

6)

7

9)



RELIHEARTIESRB — 2
Bull.Fukuoka Agric.Res.Cent.B—2 :11~19(1983)

FERIE M B A ¥ OB ST A5
w3 B X o IEEMOKE
T scE - ZRE % - WAIRZ - RILES

Techniques during Carriage and Packing for Fruit of Early-Maturing Variety
of Japanese Pear in a Southwestern-Warm Region of Japan

3) Determination of the Harvest Time by the Peel Color
of ‘Shinsui’ and ‘Kosui’ Pears

" Fumio HAMAGHI, Akira MORITA, Hiroyuki SHIMIZU and Takaaki KURIYAMA

Summary

In order to determine the harvest time of the Japanese pear by its peel color grade, we

investigated the relationship between the peel color and the fruit quality.
1) 115 days after full bloom when the cumulative temperature reached 1,538°C, the peel
color of the ‘Shinsui’ showed grade 3 on the color of over color. When the peel color
reached this grade, it was the optimum to harvest fruit because the Brix content in the juice
of these fruit showed more than 12 %.

In the case of the ‘Kosui’, the over color showed grade 3 at 121 days after full bloom when -
the cumulative temperature reached 1,718 ‘C. The Brix content the juice was more than
11.5 % at this time.

2) Peel color can be used as an index for harvest time. Because Brix content in the juice
and the taste are highly related to peel color.

3) As color grade rose on the chart, the storage period of the fruit became shorter.

4) The harvest time of pears must be determined with consideration given to the effect of
after ripening during the transportation period.

5) Since no difference in the market quality was found between the bagged fruit and non-
bagged fruit, both of them can be harvested almost at the same time.

6) In the case of shipping to a distant market, it is necessary to preserve the quality of the
fruit for 7 days. Therefore the over color of the harvest time of ‘Shinsui’ should be grade 2
at early harvest time, grade 2~3 at mid harvest time and grade 2 at late harvest time trans-
ported by normal temperature transportation, and grade 2~3 at early harvest time by low
temperature transportation (15°C, 30 hours). ‘ )

7) ‘Kosui’ fruit retains freshness for a shorter period of time than ‘Shinsui’ fruit, therefore
it is difficult to transport it to a distant market in the normal temperature. In a low temper-
ature, fruit with over color grade 2~3 at early harvest time and fruit with over color grade 2
at middle harvest time can be transported. However, no fruit can be transported at late
harvest time, even in this condition. The fruit with more developed over color can be
transported to a close market.
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Techmques during Carriage and Packing for Frult of Early-Maturmg Vanety
" of Japanese Pear in a Southwestern-Warm Region of Japan

4) On the Proper Temperature during the Transportation of Japanese Pear

* Akira, MORITA, Shiiji HIMENO, Fumio HAMACHI and Takaaki KURIYAMA

Summary

~In order to fmd the proper transportatlon temperature of the early maturing ‘Shinsui’
pear to distant markets, effects of low temperature (above 10°C) on the fruit freshness were -
investigated under the ‘usual shlppmg condition. : .
1) When the fruit was treated with-a lower temperature, it ‘was fresh for a long period.

Namely, their appearance and taste were excellent and less core breakdown was observed

in the fruit in the lower temperature.

2) The period that the fruit retained its freshness was highly related to the peel color grade
(from 2 to 4). The fruit with lower grade peel color could be kept at a high quality fora .
longer period of time. : :
3) The fruit temperature should be 20°C when the fruit arrives at the market lest there
should be dew condensation on the pears. For this purpose, the fruit temperature at the :

beginning of the transportation should be 15°C. Then, coolmg is stopped on the ‘way to :

the market, the temperature will reach around 20°C.
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. Techniques during Carriage and Packing for Fruit of Early-Maturing Variety

of Japanese Pear in a Southwestern-Warm Region of japan

5) Effects of Precooling on the Fruit Temperature and on the

Freshness Retention after Low Temperature Transportation

Shiuji HIMENO, Fumio HAMACHI, Akira MORITA and Takaaki KURIYAMA

Summary

Japanese pear (cultiver ‘Shinsui’ and ‘Kosui’) were precooled, in order to investigate
the changes in fruit temperature and the freshness retentnon after low temperatute trans-

portation.

1) The fruit temperature fell -more quickly by forced air coohng than by room cooling.
The half cooling time of the pear fruit was about 1~2-hours.-

- 2) In the case of the “Kosui’ pear, the earlier the fruit was-precooled, the better the fresh-
ness was retained after low temperature treatment; t . :
3) The precooling treatment kept the temperature of the fruit and inside of the vented
carton box uniformly cool during transportation. The marketable quality of precooled
fruit was better than non-precooled fruit 8 days after harvest.
4) As a result of our investigation of the pears after low temperature transportation, we
conclude that the freshness of these early maturing varieties of Japanese pears is kept better

by precooling.
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Studies on the Production of Virus-Free Strawberry Plants

Sadatoshi YOSHITAKE, Sasayuki OBA*, Masatoshi MUROZONO and Hajime FUSHIHARA

Summary

This study was carried out to discuss several factors influencing the production of the
nursery plant of a virus-free strawberry in Fukuoka Prefecture from 1979 to 1981,

The results were summarized as follows;
1) The actual conditions gradually became clear. that the strawberry plants cultivated in
Fukuoka Prefecture were much infected with virus.
2) The superior productibility was observed in virus-free plahts compared with virus infect-
ed ones. Virus-free plants produced high quality berries, and showed a 28 % increase in
yield compared to those of virus infected plants. ‘
~ 3) Selection of superior mother plant increased the quality and total amount of yields.
4) The growth rate of stock from selected mother plants and the number of runners in-
creased through the use of long-day lighting and high temperature.
5) Strawberry plants grew significantly well and developed runners sufficiently in masa-soil
and paddy soil. Compost used as a soil conditioner showed good effects on the growth of

the strawberry plant. An application of 10kg nitrogen per 10a was the most suitable

amount for strawberry growth.
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Studies on the Increase of Yield, the Improvement of Fruit Shape
and Quality of Cucumbers by Forcing Culture in a Vinyl House

2) Concerning the Seeding Date, Planting Density and Planting Pattern, Leaf Position
of Topping on the Main Stem, Training of Lateral Shoot and Leaf Thinning

Yukitaka TANAKA and Muneaki TAKAO

Summary

This study was carried out to establish techniques for the increase of yield, the improve-
ment of fruit shape and the quality of cucumbers by using the forcing culture method in a
vinyl house. We examined the effects of the seeding date, planting density, planting pattern,
leaf position of topping on the main stem, training method of lateral shoot and leaf thin-
ning on the yield and quality of the cucumbers for 1978~1980,

The ‘seeds were sown three times: Oct. Ist, Oct. 15th and Nov. Ist, 1979-1980. The
largest number of the lateral shoots and the greatest yield was obtained in the plot where
the seeds were sown on Oct. Ist. :

As for the planting pattern, cucumbers grown in plant per row pattern lived longer and
brought larger yields because their ability to intercept light was greater than that of the
pattern of two plants-per row. When cucumber grew 21, 18 or 15 plants per 10 m2, planting
density of 18 plants per 10 m? brought larger yield and better quahty than those of 15 or
21 plants per 10 m2 . [

When cucumbers were topped by the 23rd node of the main stem more lateral shoots
" and greater yields were obtained than when topped by the 18th or 26th node.

-As for the culture under the low hght intensity, when the lateral shoots of the cucumbers
were soft pinched in the latter stage of growth, their leaves lived longer and a larger yield
and a better quality were obtained than when two leaves on the lateral shoots were pinched
during the whole term of growmg : ‘ '

As for the leaf thinning method the greatest yield and the light-receiving efficiency were
mcreased in the plots where we properly thinned the old leaves and the tlnck leaves
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Studies on the Growth and Flowering of Annual and Biennial Ornamental Plants

Yasuo KOBAYASHI, Tokiharu MATSUKAWA and Shigemi MAMETSUKA

Summary

This study was carried out to clarify the effects of day-length, temperature, and plant
growth regular (GA3) on the growth and flowering of annual and biennial plants. The
results were summarized as follows;

1) The flowering of Heliznthus annuus var. Yaiyo was promoted when the plants were
grown under the photoperiod of 12, 10 and 8 hours. On the other hand, the temperature
played a somewhat larger roll than the photoperiod in the growth and flowering of H
annuus var. Kokuryu.

2) In Cosmos bipinnatus var. Versailles and Radiance were shown to be quantitative short-
day plants, but C sulphureus var. Diabolo was day-neutral. The growth and flowering of
C. bipinnatus were delayed by increasing day-length up to 14 hours. ‘

3) In Saponaria vacaria and Calendula officinallis, the artificial light preately enhanced
their growth and flowering in the heated greenhouse, however high night temperature
promoted the flowering of Venidium decurrens. ‘ <

In C officinallis, artificial light promoted the stem length, number of flowers and lateral
shoot in the unheated and heated greenhouses, but showed no effect on those in the fields.
4) The growth and flowering of Carthamus tinctorius and Helipterum manglesii were

promoted more in the heated greenhouses than in the unheated one.
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Studies on the Rosetting of the Stem of the Chrysanthemum in a Light Culture

Shigemi MAMETSUKA, Tokiharu MATSUKAWA and Yasuo KOBAYASHI

Summary

This study was carried out to clarify the effects of GAg, night temperature after an
illumination period and a long-day treatment (re-illumination) on the rosette-breaking of

chrysanthemum cv. Syuhono-Chikara.

It was found that the state of rosette can be broken by high temperature (17£2°C) and
also by foilar spary of GA3 after the illumination period.

The stem developed in the unheated greenhouse after the illumination period, formed
rosette and N-dlmethylammosuccmam1cac1d (B-9) treatment proved to be: effective in

forming rosette.

GAj; treatment was proved to be effective on the elongation of the stem and breaking
rosetting, however had no flower bud differentiation under low temperature.

The stem which were developed under a low temperature and received short-day treat-
ment for 5 to 10 days after the illumination period, formed rosette, but this rosette could be
broken by a high temperature and GA; treatment.

By using re-illumination the flowering was delayed about 20 days, and the number of
normal leaves and willow-shaped leaves were increased.
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Properties and Utilization of Several Materials for Culture Medium in Vegetable Nursery

Yoshiaki ITO and Masanori MATSUI

Summary

The purpose of this paper is to clarify the physico-chemical propeﬁies of several mate-
rials for culture medium in vegetable nursery and to find their utilization.
1) The usual method of pH (H;0) and EC determination for soil can not be used for some
materials. An official method of their physico-chemical analysis like the method of 1:2
volume extract which was reported in the Netherlands should be established.
2) The physico-chemical properties of 10 kinds of materials were clarified.
3) The culture mediums which were mixed chaff or smoked chaff were characterized by

increasing water and air permeability.

4) The culture medium which gave good plant’s growth had the following physico-chemical
properties. Coarse porosity value ranging between 50-55%, pH (H,0) 5.3-7.0 and EC
(1:5) 0.2-0.7 mS/cm. But if they contained harmful constituents; they are of no use.
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The Control Effects of Systemic Fungicides on Japanese Pear - Rust

Yasuhiro NOGUCHI

Summary

1. A 1400 Bayleton (triadimefon) wettable power (25%) solution sprayed on the telio-
spores before germination on Chinese juniper was effective, but a 1/1000 Basitac (mepronil)
wettable powder (75%) solution was effective, l{ardly allowing the teliospore to germinate
or form sporidia. '
2. Spraying with a 1/3000, 1/4000, or 1/5000 Bayleton wettable powder (25%) solution
and a 1/1000 Basitac wettable powder solution controlled disease of pears, equally as or
more effectively than a 1 /1000 Bisdithane (common name: poly carbamate) wettable pow-
der solution used as the control fungicide. ‘
‘3. Pear rust could be controlled by spraying a 1/2000 Bayleton wettable powder (25%)
solution not later than the 4th day after infection.

Spraying of a 1/2000 Bayleton wettable powder (25%) solution after the outbreak of
disease inhibited the spread of the lesion, but the former was more effective than the latter.
Bayleton wettable powder showed stonger phytotoxicity in proportion to the concentration

and frequency of spraying
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Studies on the Application of Attenuated Tobacco Mosaic Virus

to Mosaic Disease of Tomato Plants

Sumito TANAKA, Toshinobu NAKAMURA and Hiroshi IKEDA

Summary

Li1A and L;; A237, attenuated tobacco virus were used for the protection of tomato
plants against the tomato strain of TMV. Saps of tomato leaves that infected by Ly A or
L11A237 were diluted 100 times, This saps mixed with 800 mesh carborundum, 1% of
saps, and .then inoculated on tomato seedlings at 10cm distance from plants by power
sprayer at a pressure of 5kg per cm2 The sprayer was moved during the inoculation at
a speed of 4 cm per second along the plants. ) :

Inoculation of Lj;A to tomato plants was effective to protect them from TMV during
high temperature times between August and early Autumn. Infection of the attenuated
virus did not affect the sizes of the tomato seedlings. Tomato varieties of ‘Kyokuko’ and
‘Fukugyu 2’ were both highly infected with L;; A and Ly A237 respectively, but—‘Oomiya
FTVR’ variety was not infected very much.
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