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Studies on Saving Calyx-Removing Labor of Strawberry for Processing
Use—V
Growing Conditions for Facilitating Single Hand Harvesting of
Strawberry for Processing Use

11

Masanori Miyazaki, Seiichi Miya, Hiroshi Sato, Takeo Kida,
Masaru Wakasa and Masakazu Oku

For the purpose of saving the calyx-removing labor of strawberry cv.America for processing
use, the present studies are dealt with the finding the growing conditions which facilitate the
detachment of fruits from calyxes, thus enabling to harvest the fruits by a single hand leaving
the calyxes on the vines. The effects of these measures on the time required for the prepara-
tion of fruits as well as on the quality of jam made of fruits thus picked were investigated.

When strawberry plants were sprayed with gibberellin at the beginning of April and ten
days after and treated with fungicide for protection against gray mold disease, percentage
of calyx-free fruits obtained by a single hand harvesting reached over 80 % at the mid-
season of harvest. The time required for calyx-removing process under these conditions
reduced to 23 % of the conventional practice, and the time for fruit picking also shortened
considerably. Consequently, the total time necessary for calyx-removing and picking reduced
to 62 % of the usual practice. Qualities of jam made of the fruits grown under these condi-

tions ‘were comparable to those made of the usual materials.
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Table 1 Effects of spraying of gibberellin and fungicide on the percentage of
calyx-free fruits cv.America by a single hand harvesting

Number of times of Number of times of Percent of calyx-free fruit

euparen spraying GA spraying Large fruit Small fruit Total fruit

(Time) (Time) %) (%) %)

0 52 23 47

1 65 35 53

0 2 69 48 58

3 72 59 68

0 54 36 52

1 59 50 56

4 2 73 43 64

3 79 69 75

0 77 43 63

1 68 53 64

8 2 77 70 74

3 87 81 85

15 plants were used for each treatment

Table 2 Effects of spraying of gibberellin and fungicide on the number of fruits harvested and
percentage of calyx-free fruits cv.America by a single hand harvesting
Number of fruits harvested Percent of calyx-free fruits
Treatment
with Large fruit Total fruit Large fruit Total fruit

(Number) (Number) (%) (%)

Contral 1,323 1,550 47 42t

Euparen 1,125 1,694 58 56¢€

3 times-GA 1,076 1,707 69 64 cd

3 times-GA+Captan 1,264 1,981 69 65¢

3 times-G A+ Difoltan 1,279 1.940 74 71b

3 times-GA+Polyoxin 1,040 1,814 73 76a

3 times-GA+Smirex 1,051 1,578 80 794

3 times-Ga+Euparen 1,159 1,881 77 77 @

15 plants were used for each treatment
% Means with different letters are significant different at 5% level by Duncan's multiple range test

Table3 Effects of spraying of gibberellin and fungicide on the yield of fruits and percentage of
calyx-free fruits cv.America by a single hand harvesting
Number of fruits Yield of fruits Percent of calyx- free fruits
Treatment
with Large fruit Total fruit|Large fruit Total fruit| Large fruit  Total fruit
(Number) (Number) {g) (g) (%) (%)
Euparen 1,444 2,484 10,085 13,183 68 59 ¢ *
1 time-GA+Euparen 1,459 2,541 9,464 13,008 | 75 65 be
2 times—-GA+Euparen 1,499 2,649 10,250 13,556 81 8la
3 times-GA+Euparen 1,126 2,432 7.606 11,180 79 77 ab

20 plants were used for each treatment
sk Means with different letters are significant different at 5% level by Duncan’s multiple range test
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Flg.1 Effects of spraying of gibberellin and fungicide on seasonal changes of the number of
fruits and of calyx-free fruits of cv.America harvested by a single hand harvesting
15 plants were used for each treatment .
Figuresindicate the percentage of calyx-free fruits among total fruits harvested.
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Fig.2 Effects of spraying of gibberellin and fungicide on seasonal changes of the number of
fruits and of calyx-free fruits of cv.America harvested by a single hand harvesting
20 plants were used for each treatment .
Figures indicate the percentage of calyx-free fruits among total fruits harvested .
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Fig.3 Meteorological conditions during the growing period of strawberry plants grown on
the open culture.
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Table 4 Effects of spraying with gibberellin and fungicide on the percentage of calyx-free fruits
cv. America harvested by a single hand harvesting for 4 years from 1980 to 83
Percent of calyx-free fruits(%)in .
Treatment Mean
1980 1981 1982 1983
Euparen 50 56 59 33 50 €
Itime-GA+Euparen 56 62 65 53 59 b
a
2times-GA+Euparen 64 71 81 63 69 a
3times-GA+Euparen 75 77 75 71 75
Mean” 61.8 * 66.5 %" 70.5 54.3 *
+ Means with different letters are signiticantly different at 5% level by Duncan’s multiple

range test.

Table 5 Effects of a single hand harvesting on the times required for
fruit picking and calyx-removing of cv.America

Numb Time for Time for Total time for
Treatment Method of umber | fryit picking | calyx-removing | fruit picking &
with harvesting of fruits |y plants 1 fruit |20 plants 1 fruit calyx-.removmg
(Number)|{(Minute) (Second)|(Minute) (Second) {Minute)
Practice
Euparen Fruit picked 2,401 142 3.5 211
Fruit with calyx| 2.401 69 1.7
3 times- GA| Single hand
+ Euparen Fruit picked 2,432 116 2.9 132
Fruit with calyx 567 16 1.7

20 plants were used for each treatment
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Table 6 Effects of spraying of gibberellin and a single hand harvesting on the occurrence of the
rotted fruits of cv.America from gray mold disease

Method of | Number of Number of Number of | Percent of
Treatment harvesting fruits fruits rotted number of
. harvested without calyx | fruits rotted fruits

with (Number) (Number) (Number) (%)
Euparen Practice 2,401 0 312 12
Euparen Single hand 2,484 1,465 303 11
1 time - GA Single hand 2,541 1,872 175 6
2 times-GA + Euparen Single hand 2,649 2,135 150 5
3 times-GA+ Euparen | Single hand 2.432 1,865 95 4

20 plants were used for each treatment

Table 7 Effects of spraying of gibberellin on leaf and peduncle of cv.America

Number of Leaf area index Length of Length of
Treatment Length of idth of .
Leaves ength o width o petiol peduncle
with leaflet leaflet
(Number) (cm) (cm) (cm) (cm)
Euparen 44 8.3 6.8 22 17
1 time-GA+ Euparen 40 9.3 7.5 21 20
2 times-GA+ Euparen 49 8.6 7.4 23 25
3 times-GA+ Euparen 40 9.2 7.8 20 27
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Table 8 Qualities of the fruits of cv.America grown with treatment of gibberellin
and harvested by a single hand harvesting

Treatment F:’f“;ﬁ?;s Brix | Acidity | Vitamin C| Anthocyanin N P,0s | K,0
with (2) %) | (mg%) | (mg% | (OD510nm) |[(mg%)|(mg%)|(mg%)
Euparen 111 6.8 700 56 0.38 116 115 301
3 time-GA+ Euparen 108 7.3 840 65 0.41 133 133 345
Table 9 Qualities of jam made of the fruits of ¢cv.America grown with treatment
of gibberellin and harvested by a single hand harvesting
Numb f fruit Percent of
Treatment Brix | Acidity | Anthocyanin | UMPEr OV ITUIL | weight of fruit
with remained in jam| remajnedin jam
(%) (mg%) {(0OD510nm) {Number/100g) (%)
Euparen 68 590 0.36 6.4 52
3 times-GA+ Euparen 68 630 0.43 6.8 46
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