Metadata, citation and similar papers at core.ac.uk

Provided by Okayama University Scientific Achievement Repository

[ LI RBEERR (52), 25—36 (1978)

PERIGNIZ S TB T D 1 7 THE O RBEH

RESERALR » RIS 288
(EEFIAYIES)

Received July 1, 1978

Physiological Aspects of Strawterries during Maturation in Relation to
Cultivating Conditions, and during Ripening off the Vine

Akitsugu INABA and Reinosuke NAKAMURA
(Laboratory of Science of Horticultural Products)

Ripening aspects of the ‘Hokowase’ strawberries cultivated in different conditions,
and of those detached from the vine were investigated physiologically on the base of
color development.

1) The respiration rate steadily increased with ripeness and the maximal rate of
respiration was observed at the over-ripe stage in every cultivating condition. But,
no consistent relation was obtained between respiration rate and cultivating condition.

2) Ethylene evolution during ripening was constantly at a low level until the over-
ripe stage. No marked effect was observed in the color development when immature
fruit was treated with ethylene.

3) Free abscisic acid contents in the fruit increased remarkably as it ripened in
every cultivating condition. However, the increase in content was more rapid in the
first crop of both delayed and forced cultivations than the others.

4) The major characteristics of sugar components under different -cultivating
conditions was found in the sucrose, of which concentration was higher throughout
the ripening process in the first crop of both delayed and forced cultivations than
the others.

5) Fruit in the first crop of both delayed and forced cultivation contained
considerably lower titratable acid throughout ripening than those in the others. The
same trend was observed in the citric acid contents.

6) Changes in surface color development, respiration rate, abscisic acid and ascorbic
acid contents of the fruit ripened off the vine were essentially the same as the one
ripened on the vine throughout ripening. However, detached fruit lost sugar during
ripening and contrarily contained higher organic acid than attached one.

7) It is assumed from the above observation that ripening aspects of strawberries
in the first crop of both delayed and forced cultivation differ from the others, and
also that strawberries continue to ripe physiologically even when detached from the
vine, but they look less acceptable commercially due to their lesser quality.
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Table 1 Stages of ripeness in term of surface color development of strawberries

Stage Discription
Green (G) Pale green
White (W) Uniformly white
Turning (T) First appearance of pink color ’
Pink P) One-third of surface pink
Red (R) Two-third of surface pink
Full-ripe (FR) Uniformly red, but firm
Over-ripe (OR) Dark red and soft

BERSTERCHNE, Sk, 8 NT, BEZARES JONERHEERETIE, &
SEBTHELLREILTNTOIDT, CCTREFBOAS I TERREORER A,

—7, BEERZIEBED 2EEHEO W, T, PHOEE2AL, 8 (§2°C) F
TITE, REDERE Table 1l ONEOFERBR2IEEC L THEL .

2k, BEERXOBEEINHYCEETH 5.

HRE ~y FXR—2EZAN, BERIOVRBYABKEEZHZ 70w 5T 4 —
(GC) THIELI.. HERWITNIZETTHE sy, HERER 18~22°C 0EHE T
b7,

IFVURER MRATEHROANy F X2~ 2F 2 —EE % BIEEEKE 10ml A b Ok
FEEA 7 9 A IREAL, ERETFTIF L v 2BERBABBRE I3 FE2E 0N, %
D%t Young PO FHEIED, 7L 0 2EREsR, GC THIEL:.

Bs LUEBBER Y& @Rt TMS {bkic 2 v GC THIEL .

BER7 OO VE(ABAER LETRAB~IHEY B UBESE OB 27720, GC



4 7 = RS O RN 2

THIELZ, 720720, SCTEMBHEORHITEN—R~Jo<2 v 57 4 —2H0, 4V
Tus8) —, Fre=y, K 10:1:1, v/v) TEHE, RF0L5-0.850O4E» 7 &
v NTHEHT ATERZ AV

FRALEVEEE vr o OHRBESCLYELES JUBREESZEERECL DEE
Uiz,

&

A

1. MFRIEREDORBIFE

FRE Fig 1 XIREOREOERIHES FREOMESERIIICHE LI D TH 5,
WFNOEEIR BN T &, FREZRAITE REMSETE ST 2, vwhY 2R L
RIRRU T, ERIBIIE, RSO 2 WifEE RIS OREY, MOfER X b RRED
ERIE BT, ThIRAIERER TS > 0id, WERDRESBOEEOREES L
HOREL B ERBET A2 EELN LY, HAVRERI L ZEETH 20 AN
V. SHBREOBEND S 5. : '

300

©  Delayed, 1st

® Delayed, 2nd A
20 s Forced, 1st ‘ /

4 TForced, 2nd / +
200+ Open / o]

CO, production {mg/kg + H)
N
B
|
L
3\
ik
\\\\¢%,"

150+ : S © A
ok /// L
AT o /”7
PO S //:37“"A
100 E o~
O /o/. 7
o A
Aw -—‘.//”—
0] I
= g 1 i 1 i 1

H
G W T P ‘R FR OR
Stage of maturity

Fig. 1 Changes in respiration rate of the strawberries during
maturation cultivated under different conditions,
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Fig, 2 Changes in ethylene production by the strawberries from the
second crop of delayed cultivation during maturation,
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Fig. 3 Changes in%free ABA content of the strawberries during
maturation cultivated under different conditions,
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Fig. 4 Changevs in soluble solid of the strawberries
during maturation cultivated under
different conditions, Symbols are the
same as in Fig, 3.
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Fig. 5 Changes in sucrose, fructose and glucose
content in the strawberries during matur-
ation cultivated under different conditions,
Symbols are the same as in Fig, 3.

b T -, Fig TRERNOERBERONER A EOTH 35, I 3OHTBRE
OEMIEZZOE T/ VBSBEREDATH, 1V ITBEBIROVTIE, BN idzy,
fERlE O i—E OEMIZED bhish - 7. ‘



30 FREEHR » itz 8

1.4
§ 1. 2L e,
~ e St
> 1.0L8= "Te— <R\_+
= Fee> ~a
g Nl
& 0.8- e~
s o “d
3 Lo H
{‘é 0.6 A Q=0 \0
= i — ‘—— ~~N
R R S
\\A
0.20
ol ! 1 1 1 1

W T P R FR OR
Stage of maturity

Fig. 6 Changes in titratable acidity (citrate eqv.) of the strawberries
during maturation as related to cultivating condition, Symbols
are the same as in Fig, 7.
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Fig. 7 Changes in citric and malic acid content of the strawberries
during maturation under different cultivating conditions,
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Fig, 8 Changes in respiration rate of the strawberries during
ripening on and off the vine,
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Fig. 9 Changes in free ABA content of the strawberries during
ripening on and off the vine,
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Fig. 12 Changes in concentration of reduced and oxidized ascorbic
acid in the strawberries during ripening on and off the vinpe,
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