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Studies on Saving Calyx Removing Labor of Strawberry for Processing-]V

Factors Causing the Seasonal Change of the Rate of Calyx-Free Fruits
by Single Hand Harvest of Strawberry Fruits for Processing

Masanori Miyazaki, Seiichi Miya and Kazuo Yabuuchi*®

This study was carried out to search the factors which cause the seasonal change
of rate of calyx-free fruits (fruits detached from calyx by single hand harvest) during
harvest of strawberry cv. America for processing.

Strawberry plants grown at low temperature (20°/10°C) required longer time for mat-
uration of fruits than those at high temperature (25°/15°C). The percentage of calyx-
free fruits was high through the harvesting season and the percentage of hollow fruits
was higher than that of the fruits grown at high temperature.

When strawberry plants were grown at high temperature. the percentage of calyx-free
fruits was high only on the first dav of harvesting and remarkably low at late season
of harvesting. At late season, however, a high rate of calyx-free fruits was obtained
from the plants foliar-sprayed with gibberellin and nitrogenous, phosphatic and potash
fertilizers.

It was found that there were 4 kinds of the fruits in appearance : fruits without
calyx, with calyxes and peduncles. with calyxes and the trace of peduncles and with
only calyxes. Malformed {ruits belonged to the second group. Pectic substances in
these fruits were analyzed and the ratio of the amount of those in the pith to that in
the flesh attached to the calyx was compared. It was found by series of investigations
of the fruits in these 4 groups that the ratio in the fruits which could be picked calyx-
free was less. It was suggested that the chemical compositions at the each side of the

torn parts of the calyx-free fruits were remarkably different.

MIFAFTREITA)H] O~ URFR, WEIRRICHE. TO®IETL, Koz
UCENE WD) NERARIE LB D, INHEBHRA~A S LRROBT T 3 WHgRRirdi 5. =
DT EREBEFCSFLIATMOEELHIIMMTEIATRENLEETHY . Lich-» TIHE
OIS U RBETD S LEOHAT L2 wiH Tieg L. DM S RKBoREE DORIC
B, RERBPOKESELY. ILCHOEBREOENGESE L33 FHENE. &
TN LRBORBRMANENORABHZBRIANT. ATRRESIUBIETETOR
a7
* THE R R ERRE




21
X B 5 &
1. AIRRELCHIZRIELBE

BEMcA A [7A Y A] HE. 1979 1 AFCH 7 2ARIKBL, 8. HEXH%, 38K
CRESICANL. EROGBRN 1 OKEHELEZR LT, BMH25°C, W 15°C oBBERs &

-
— 1979
o --~-- 1978

20k

Temperature (°C)

1 L i I ]

1 6 11 16 21 26 6.1 6 11 16 21 %

Growing period (Month. date)

41 6 11 16 21 26 5

Fig. 1 Temperature during the growing period of strawberry grown on the open culture.
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Fig. 2 Effects of temperatures during the growing period and spraying of chemicals on
the occurrence of calyx-free {ruits among fruits cv. America harvested by single
hand pulling from strawberry plants grewn in the air condition room.

Figures indicate the percentages of calyx-free fruits among total fruit
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Table 1 Effects of temperature during the growing period and spraying of chemicals
on the contents of chemical compounds of the fruit cv. America.

:I High temperature Low temperature
T | T acia | e Bl B | Aen | AR Do
i % mg®H g 4 % mg% g %
Control * 4.4 | 950 0 | 20 1 6. 700 150 100
GA 4.1 | 770 140 20 7.4 700 160 100
GA-+NPK 4.3 830 150 60 6.8 680 140 100
GA-+Bg 4.1 ‘ 790 150 10 7.2 700 130 80
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Fig. 3 Effects of flowering date and ripening period on the occurrence of calyx-free
fruits among fruits cv. America harvested by single hand pulling from straw-
berry plants grown on the open culiure.
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Table 2 Seasonal changes of shape of strawberry fruits with calyxes among fruits cv. America
harvested by single nand pulling.

Harvesting daie

Shape of fruit

|
|‘ June | 5. uo| 15
Number of fruits harvested | 1725 | 2,490 | 1,136 | 667
Number of fruits without calyx 1,172 1,365 233 } 77
Per cent of number of the fruits(%) 68 54 17 ! 12
Per cent of number of hollow fruits(45) - 80 - —
Number of fruits with calyx : 523 | 1,125 | 1,103 590
Fruits with calyx and peduncle
Per cent of number of the fruits (%) 40 37 18 9
Per cent of number of hollow fruits(4) — 30 — —
Malformed fruits with calvx and peduncle
Per cent of number of the fruits (%) 24 13 11 9
Per cent of number of hollow fruits(%) — 30 - | —
Fruits with calyx and the trace of peduncle I
Per cent of number of the fruits(%) 16 16 12 | 6
Per cent of number of hollow fruits(%) — 10 — —_
Fruits with only calyx
Per cent of number of the fruits(4) 20 3 59 76
Per cent of number of hollow fruits(%) — 40 — -
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Table 3 Chemical contents in the fruits cv. America picked at the beginning and the end of
harvesting season,

Harvesting time and shape of fruit N P.Os KO ﬁgjal;dng Acid Ec?]r]ocv:rmftn?ift
mg% mg% mg% mg% mg# ]
Beginning
Fruit without calyx 180 160 470 5,130 920 80
Fruit with calyx — —_ — 1,720 780 30
End
Fruit without calyx 140 130 420 4,520 800 20

Fruit with calyx 140 110 360 4,070 720 10
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Table 4 Difference of the contents of pectic substances between the flesh attached to the calyx
and the pith of the fruit cv. America.

- i . | Water | Ammonium| e Total
Harvesting time Part of fruit soluble So;]adzt]t; soluble pectin
and shape of fruit pectin pectin pectin
mg% mg% mg% mg%
Green fruit Flesh attached to the calyx | 281(100) | 199(100) | 329(100) 809(100)
Pith 331(118) | 281(141) | 440(134) | 1.052(130)
I}fd ripe fruit Flesh attached to the calyx | 269(100) [ 186(100) | 208(100) | 663(100)
Fouit without calyx Pith 220 (85) | 67 (36) | 85 (41) | 381 (58)
Fruit with calyx Flesh attached to the calyx | 267(100) | 137(100) | 131(100) 535(100)
and trace of peduncle | Pith 228 (85) 84 (61) 77 (59) 389 (73)
End Flesh attached to the calyx | 167(100) | 252(100) | 225(100) 644(100)
Fruit without calyx Pith 183(110) | 114 (45) | 101 (45) | 398 (60)
Fruit with calyx Flesh attached to the ealyx | 142(200) | 126(100) | 124(100) 392(100)
and peduncle Pith 164(116) 79 (63) 74 (60) 317 (81)
Malformed fruit with Flesh artached to the ecalyx | 141(100) | 123(100) | 112(100) 376(100)
calyx and peduncle Pith 168(118) 92 (75} | 125(112) 385(102)
Fruit with calyx Flesh attached to the calyx | 163(100) | 150(100) | 154(100) 467(100)
and trace of peduncle | Pith 211(129) | 123 (82) | 101 (66) 135 (93)
Fruit with only calyx Flesh attached to the calyx | 143(100) | 137(100) | 100(100) 380(100)
Pith 153€107) | 106 (77) | 108(108) 367 (97)

Figures shown in parentheses are the relative values as indicated by the flesh attached to the calyx
of 100.
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