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DR f#t =y IRFEE & B #%
; AR -
DEE RFEH FHE RE e REE BEVE FERE EFAREY VUIBRSEY EHRAK
B g % % g/100mf A
0 34 T E 4.2 470.6 5.6 5.6 3.6 4.3 14. 3a 0. 2972 17.5
B 0.1 20.3 0.0 0.0 0.1 0.1 0.1 0.016 0.5
1 9 ¥ E 4.6  467.3 5.7 5.7 3.6 4.3 15. 3b 0. 3464 18.9
TR 0.1 610 0.1 0.1 0.2 0.3 0.2 0. 039 1.0
2 6 A 4.5  408.0 5.6 5.4 3.9 4.2 14. 8ab 0.272ab 17.7
EHERRE 0.4 25.2 0.1 0.1 0.3 0.3 0.5 0. 029 1.2
3 4 B E 4.9  446.8 5.6 5.4 3.3 5.0 14, 9ab 0.176b 16.0
EERE 0.1 8631 0.1 0.1 0.2 0.0 0.2 0.018 1.4

Kruskal-Wallis ¥8E * ns ns ns ns ns ns * * ns
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ERED B ITFY BRIFN LT T—F ONEBHOAERRZ

BIE MEINOEKENK T4) ULOREEOSM (MEER - 1992F)

I ik IWHE & O EER g 2
AR B % 2 3 4 R =
9.17 131 /28 9/12 /1 11/15 4.1
9.24 138 4/ 1 5/ 8 9/15 3.9
10. 1 145 0/ 4 5/11 5/15 3.0
10. 8 152 1/ 2 2/7 1/56 4/14 2.7
10. 14 158 /5 2/8 0/2 3/15 2.5
10.22 166 0/ 1 2/3  2/10 3/14 2.6
10. 29 173 0/1 1/3 0/6 1/10 2.4
& F 1/2  14/26  14/33  6/19  2/18  37/98

? SRIIHRREESE, HTEREWER 4] U ELoREHEZTRT.

Lok HMENDEMKERK 14) UEOREHOSH (FBEE - 19934)

g FEER % mHEE%OBERE & s £k
AB B % 1 2 3 4 5 = F i
9.22 132 0/3* 3/5 3/ 8 3.0
9.29 139 0/1 /5 1/ 1 2/ 7 3.3
10. 6 146 1/ 2 4/ 6 5/ 8 4.0
10.13 153 3/ 4 5/ 5 8/ 9 4.2
10. 20 160 0/ 1 4/ 4 1/ 2 5/ 7 3.9
10. 27 167 4/ 4 2/4 0/1 6/ 9 3.7
11. 3 174 0/2 4/13 0/1 4/16 3.3
& & 0/4 8/17 18/22 1/19 0/ 2  33/64
z EIRICET .

IR AREHOBVEICKIT 2NEEROMERE [2)~713) REORE (BER)

3 < o = yo a—FFv .

i BREEH MK & RE FEE TEEE BIERE B i 7R BTa U A
2 g Ibs % 2/100m0 A.B A.H
19924F 39 ¥ E 3681 3.0 13.4 12. 4 0.372 4.1 3.0 9.17~10. 1
EHERRE 10.5 0.1 0.2 0.1 0. 020 0.1 0.2  (131H~145H)
19934 18 ¥ OE 449.2 3.1 14. 4 12.7 0.197 3.4 3.8 10. 6~10.20
Pioki b 21.4 0.1 0.3 0.2 0. 007 0.2 0.2 (146 ~1608)

UREY * ns * ns * * *

() NOREITERZIRETT.
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bh, #Efs s oEBIIREAEKEORBL YA
holo (BI5F), £, REAEHRLMERKL OM
TH2RVBOECHBNRD b (B15K),

3) HELEERE

(1) UNHEE %
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BLER NHEEORELEOHS (FHRE - 199290)

o = B Yy I—FFy BErun
INHER Bz i =X oA EEE 2 &H W OE SRR e i FURE T4 /I/’é‘% et <2
g 1bs % g/100m¢
9.10 I8 fE 2.3 3.0 305.5 13.7 10. 2 0. 246 4.2 0. 169 1.0
(129) R E 0.2 0.0 21.2 0.3 0.1 0.010 0.1 0. 004 0.0
9.17 B E 2.4 3.1 404, 3 13.2 11.5 0. 269 4.2 0.149 21
(136) it 0.1 0.1 17.8 0.3 0.2 0.012 0.1 0. 007 0.2
9.24 ¥ ¥ E 2.9 3.4 329. 4 13.3 10.6 0.222 3.4 0.136 4.5
(143) migEaE 0.2 0.2 17.9 0.4 0.3 0. 008 0.3 0. 006 0.2
10. 1 T E 3.6 4.1 433.8 12.6 11.9 0.218 3.5 0.112 4.4
(150) R 0.2 0.1 30.8 0.2 0.2 0.010 0.2 0. 006 0.3
10. 7 T fE 3.6 3.9 454, 8 13.0 11.7 0.201 2.8 0.084 4.3
(156) iR 0.1 0.1 29.7 0.4 0.3 0. 005 0.3 0. 003 0.2
10.15 T fE 4.2 4.3 508. 2 12.9 12.5 0.196 2.4 0. 069 4.6
(164) kit 2 0.1 0.1 32.1 0.4 0.2 0. 008 0.3 0. 004 0.2
10. 22 I ¥ E 4.3 4.5 515.5 13.2 12.7 0. 145 2.1 0.048 4.5
(171) it 0.1 0.1 26.1 0.5 0.1 0.010 0.3 0. 002 0.2
10. 29 T8 E 4.4 4.3 461.9 12.2 12.7 0.184 0.4 0.053 4.3
(178) EienE 0.1 0.1 40.3 0.4 0.3 0. 008 0.1 0. 006 0.2
T E1IRICHETS.
Fi2R WNHEEHORELEOHED (FHE - 19935F)
o = B Y= I—F7r Rfgron
INFEH B2 % E bz =2 FRERE ® H B OE SLREE e FrRE TAAEE EFe
g Ibs % g/100ml
9.13 I E 1.4 1.9 250. 6 14.3 9.4 0. 222 4.6 0.212 2.1
(130) BERE 0.1 0.1 15.5 0.5 0.2 0. 009 0.1 0. 008 0.2
9.22 ¥ ¥ E 2.2 3.3 336. 6 14.1 10.7 0. 203 4.4 0.181 3.5
(139) Eigaas 0.2 0.2 20.8 0.3 0.2 0. 009 0.2 0. 005 0.2
9.29 ¥ A 2.8 3.2 357.1 13.7 10.8 0. 166 4.1 0.153 4.8
(146) HEHERR 0.1 0.1 19.8 0.4 0.1 0. 004 0.1 0. 006 0.1
10. 6 TR 3.0 3.9 325.0 14.1 10.5 0.179 3.4 0.128 4.6
(153) EiERE 0.1 0.2 21.1 0.3 0.2 0. 009 0.3 0.010 0.2
10.13 I e 3.2 4.1 380. 5 13.8 11.4 0.162 3.1 0.119 4.6
(160) EHERE 0.1 0.2 29.0 0.5 0.4 0. 008 0.3 0. 006 0.2
10. 20 B E 4.0 4.6 457.7 13.6 12.7 0. 150 2.2 0. 085 4.9
(167) EEAE 0.2 0.1 25. 4 0.3 0.3 0.010 0.2 0. 005 0.1
10. 27 T E 3.9 4.4 435.1 13.0 12.3 0.139 1.8 0.086 4.7
(174) g E 0.2 0.2 39.2 0.5 0.3 0. 006 .2 0. 005 0.2
z E1IRICETS.
FEI3RK BARARORESEOHETL (FHE - 19924F)
Uz P A FEa £ E =l BHE VOB RROBEL BE
g 24y 247 — = A
AR ’ IWHEE WHEER  gmEg  eng ARy BE O OF E F & FEAER F %
g g % %  g/100mf %
9.10 ¥ ¥ {E 1.8 3.0 322. 4 287.5 11.0 2.3 12.7 0.251 0.0 39.0
(129) fEuEaRzE 0.2 0.0 28.9 27.2 0.5 0.5 0.7 0.015 3.1
9.17 ¥ ¥ & 2.6 3.2 345. 4 312.3 9.9 3.3 12.6 0.243 0.0 33.0
(136) #2iEARE 0.1 0.1 21.4 20.8 0.5 0.1 0.3 0. 008 0.0
9.24 ¥y {HE 2.8 3.4 342.2 316.2 7.7 4.1 12.2 0.213 0.0 28.0
(143) 1ZifEaA 0.1 0.1 15.8 15.0 0.2 0.1 0.3 0. 010 0.0
10. 1 F ¥y E 3.4 3.8 343, 7 324. 1 6.1 4.1 11.6 0.217 5.6 22.0
(150) #EifERazE 0.1 0.1 27.6 27.0 0.3 0.2 0.5 0. 009 0.0
10 7 ¥ B fE 3.6 4.2 413.9 398. 7 3.8 4.5 12.5 0. 203 10.5 19.0
(156) f{E#ERAE 0.1 0.1 21. 4 21.1 0.1 0.1 0.3 0. 011 0.0
10.15 I ¥ & 4.2 4.3 436.1 422.6 3.2 4.3 12.7 0.191 22.7 12.0
(164) #BHERE 0.1 0.1 26. 4 26.0 0.1 0.1 0.3 0. 008 0.0
10.22 ¥ & 4.2 4.4 419.2 406. 3 3.3 4.2 12.3 0.195 21.1 13.0
(171) fZ#EpAE 0.1 0.1 35.5 34.9 0.1 0.1 0.5 0. 007 0.0
10.29 - ¥ & 4.5 4.4 452.2 436.0 3.6 4.6 12.8 0.199 35.0 11.5
(178) fE#ERZE 0.1 0.1 22.6 22.1 0.1 0.1 0.3 0.012 0.2

P OB1FICHETS.



SHIEA B/ 3Ty BRI LI T OREEHOHERRE
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L . #E  EEE & £ #=E  EHE Voo RAORHELE  Em
A F IHE% IHE®  mEg o ese  Bmoz BE R K OBER x4 mpy AR
g g % % g/100md %
9.13 F ¥ & 1.3 1.8 249.9 218.5 12.7 3.0 12.2 0.233 0.0 0.0 26. 4
(130) i=HEREE 0.1 0.1 13.3 12.5 1.4 0.2 0.3 0. 008 0.0 2.4
9.22 T ¥ fE 2.1 3.1 304.9 272.3 10.8 3.1 12.3 0.196 0.0 0.0 23. 4
(139) FBiERAz 0.1 0.1 13.7 13.2 0.6 0.1 0.2 0. 008 0.0 1.9
9.20 T ¥ M@ 3.0 3.3 328.2 293.8 10.5 3.3 12.8 0.183 0.0 0.0 23. 4
(146) #EHERRZE 0.1 0.1 28.1 25. 2 0.7 0.1 0.3 0.010 0.0 1.8
10. 6 F ¥ E 3.0 3.3 333.3 302. 7 9.5 3.4 12.3 0.192 9.1 0.2 19.6
(153) 1ZHEREZE 0.1 0.1 27.7 26. 2 0.7 0.2 0.4 0.011 0.2 1.4
10.13 T ¥ & 3.6 4.4 414.7 381.9 8.0 3.8 12.9 0. 166 15. 4 0.2 19.0
(160) t=uERAsE 0.1 0.1 24.2 22.7 0.3 0.1 0.4 0. 005 0.2 0.0
10.20 F ¥ E 3.9 4.4 499.0 463.3 7.2 3.4 14.0 0.171 50.0 0.7 15.2
(167) =g 0.2 0.1 22.8 22.4 0.6 0.2 0.2 0.011 0.3 0.5
10.27 F ¥ 4.3 4.5 403.7 380.2 6.0 3.5 13.2 0. 153 30.8 0.6 12.0
(174) 1EHERZE 0.1 0.1 27. 4 26. 7 0.3 0.1 0.3 0. 009 0.3 0.0
2 B1IRICETS. v RROHELOBER OME] 1[X080HE] 2[EEWHE] O 3EETE.
=5k BEroor AERELERRARUHGELTE OEBRE (FEE)
- S S 4 H E] REGHEE HE e
B a7 VEE  —0. 848 —0. 900*+*
19924 89
£ @ & B K 0. 854*+*
Bigruany 4 VERE  —0. 8200 —0. 889+
199348 70
# m 6 B # 0. 844*++
: ESRICHETD.
0. 455% **)2 (0.571%%%) (-0.195 ns) (-0. 603 **) (-0. 666* **) (0. 641* **)
ry B8 B8 BB % l-l-l-l-- YEE I EIEEk -I-l-l-l l-l\-<l-l-l-b ‘-l-l-l‘
1 & § - EFETE ] L = g JEER | A v L -
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_______________________ S
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FHRRY ATHBBRE 5§31 5 (2000

(0.551%**)2 (0. 647** %) -0.368 ** ) (-0.731***) (0. 773***) (0. 706***)
AENEEENIENIER  gEmNENNEmm, [ I8 KN ¥ S vemiEmammy Iy i Em Iy (L IE 38 ¥
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) REBEEEDHEEH

® HifEf —AERES
EoM HffElBRERICBIT B RED LEBE

(BHRE - 19926)
38 NAKETHRERDOBESEREE THS.

MEAROONAEIL, REDOBRY F, FFHEE,
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Ihiz (Fiexk, $1X),

4.0 ¢
y = -0452x + 3.114 %°

t r’ = 0.693

3.0 F
#
#

.0 F
§ 2
% 1.0 F

0'0 Il 1 I 1 L

UBERDHEEH

® Hiff —AERES
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i 40 o
3
A ] | A
%20 SuEEEERRERELETTTPTEETERTESTIATEEEE I ERRE .-
10 e .-
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0 i 1 I3 i
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REEBH#EDHEEH
BMEEN) OBET2)
B3 HEERE BERNOHELORERE (FHEE - 1993F)
#11R RAORELLOBRE L REMRE (FHEE - 19935F)
N L? fit kY @ 3 INHEE % & # *
orE  REx #EE BRE  He EEE BEVE EEERE ERHRE U IRERY ARAN
2 g % % g/100md B
0 35 I ¥ fE 4.1 403.9 5.8 5.9 8.0 3.5 13.0 0.1772 17.0
EiEaE 0.1 17.3 0.0 0.0 0.4 0.1 0.2 0. 005 0.7
1 4 ¥ E 4.3  504.9 5.6 5.9 7.2 3.3 13.8 0. 1682P 16.8
R 0.3 45.1 0.1 0.1 0.8 0.3 0.2 0.024 0.8
2 8 T ¥ E 4.3 392.3 5.6 5.8 6.4 3.6 12.8 0.136" 13.5
EisRE 0.2 33. 4 0.1 0.1 0.5 0.2 0. 4 0. 009 1.0
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EIBK HIAEHRIORKEE T4) DEOREROLST (FHRE - 199246)
g4 Rt INH#E % o0& R - S
AR B % 2 3 4 R =
9.10 129 /12 1/5 2/ 6 3.0
9.17 136 2/3 5/12 7/ 15 3.2
9.24 143 1/1 6/13 0/ 2 7/ 16 3.4
10. 1 150 1/ 7 6/11 7/ 18 2.9
10. 7 156 2/ 6 3/13 5/ 19 3.0
10.15 164 0/ 1 0/ 9 3/12 3/ 22 2.4
10. 22 171 0/ 1 3/8 2/10 5/ 19 2.5
10.29 178 0/3 4/17 4/ 20 2.2

& &t /1 4/9 14/40  12/46  9/39  40/135
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glok WARIGIORKES M4) U EOREKOHT

(HEE - 19934F)

g TEEA% W % oo P £k
AE B % 2 3 4 5 0 W
9.13 130 6/11% 1/ 6 7/17 2.9
9,22 139 2/13 0/ 1 2/14 2.8
9.29 146 5/12 2/ 2 7/14 3.2
10. 6 153 4/ 9 0/ 2 4/11 2.9
10.13 160 1/ 2 /11 2/13 2.6
10. 20 167 0/ 2 /4 0/ 4 1/10 2.3
10. 27 174 0/4 3/9 3/13 2.5
& & 6/11  3/19  10/26  4/23  3/13  26/92
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1B 14.5 0.1 0.3 0.2 0.013 0.2 0.3 (136 B~143H)
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Maturity Indexes for High Quality in ‘General Leclerc’ Pears

Tomohiko Imamura and Makoto Naitoh®
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Summary

In 1977, the Kennan Fruit Research Center obtained the ‘General Leclerc’ pears from the INRA, Centre de
Recherche d Angers. It was recommended for commercial growing in Aomori in 1987 and has increased rapidly in
production.

‘General Leclerc pears had been harvested by using the following maturity indexes : number of days from full
bloom 160£5, ground color index 3~3.5 (1=green, 6=yellow) and starch index 3~3.5 (0=free of starch, 5=abun
dant starch). However, the fruits picked by these indexes showed frequent physiological breakdown such as core
breakdown and mealy breakdown.

In the research reported here, we tried to determine more useful maturity indexes for producing non-bagged and
bagged high quality ‘General Leclerc . pears. In 1992 and 1993, changes in pear maturity indexes such as color,
skin chlorophyll content, starch index, soluble solids content and titratable acidity were measured weekly just before
harvest and the fruit qualities were rated later after ripening. Following are some of our observations :

1. Ground color and starch index changed greatly in both non-bagged and bagged fruits, the later the harvest, the
greater the change.

2. The indexes which showed high correlation with the ground color index were chlorophyll content, surface color
index and soluble solids content in non-bagged fruits, and in bagged fruits, chlorophyll content, surface color
index and starch index.

3. Non-bagged fruits having a ground color index 2~3 and bagged fruits having a ground color index 3 showed the
highest proportion of good quality fruits which were more than 4 in taste rating (1=poor, 3=medium, 5=excel-
lent).

4. The surface color index and the soluble solids content in good quality non-bagged fruits and the starch index in
good quality bagged fruits were almost the same in the two years.

5. The physiological disorders which occurred after ripening were core breakdown in non-bagged fruits and mealy
breakdown in bagged fruits.

6. The maturity indexes were determined as follows : for non-bagged fruits, the ground color index was 2~3, the
surface color index was 3 (1=green, 6=yellow) and the soluble solids content was about 12.5 Brix, and for

bagged fruits, the ground color index was 3 and the starch index was about 4.

1) Hachinohe Agricultural Extension Service Center
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