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Table 1. Fruit of Strawberry from flowering to maturity time.

Harvesting Planting Flowering Harvesting Days to
stage date date date maturity
1st batch fruit 9/21 10/4 11/16 43
2nd batch fruit 9/21 11/6 12/13 37
3rd batch fruit 9/21 1/5 2/ 5 30
4th batch fruit 9/21 2/24 3/15 20

Dates in the column are month/day.
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Changes in 10 days Max and Mini-mean temperatures and maturity of strawberry
fruits with seasons.

(39)



(40) PHEE RN RBHRREE R

o) Tempqrature
40 - e °Brix

s 12
30 |- 1

25 & Mw

20 -
15 t= 8

Temperature °C
°Brix

10~ 17

60
50 |-
40
30
20

B I I B I T

Precipilation mm

" T 1 L L) ¥ l ) T L] ] ! 1 ] l
E M L E ML E ML E M L E M L E M L M
Sept./1990 Oct. Nov. Dec. Jan./1991 Feb. Mar.

L

Note: Meteorology data from Sericulture Improvement Station

Fig. 2. Changes in sflucctuation temperature precipitation and sugar content of

strawberry fruit with seasons.
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Table 2. The sugar content and fruit pressure of strawberry in different grade of

maturity
Maturity
60% 70% 80% 90% 100%
Item
Area of colored fruit
1/5 1/2 3/5 Just fully colored Over matured
1st Fruit pressure(g) 726 590 454 428 227
batch
Sugar content (°Brix) 9.7 9.3 10.5 11.0 12.5
2nd Fruit pressure(g) 613 531 435 428 235
batch
Sugar content(° Brix) 9.6 9.8 10.5 10.3 11.5
3rd Fruit pressure(g) 613 560 454 363 181
batch
Sugar content(° Brix) 9.5 10.1 10.2 10.5 11.2
4th Fruit pressure(g) 524 408 317 227 136
batch
Sugar content(° Brix) 7.5 8.0 8.5 8.6 8.6

PAFERMERREEE B 1-30RKZER > 67%09.5-9.7 *Brix 2 il BESEH ISR
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Fig. 3. Changes in Relationship between sugar content of strawberry with fruit

maturity.

S AAGEPEREREE  UE—NRNBEEME  $2  SHMRRERAZER > BEBHRILE
HEFREREEZRE 200g 2 —RERMERRER( > RERBREBRE (AIE 4)

800

0 ist batch < 3rd batch
700 4 2nd batch A 4th batch

Fruit pressure (g/8mm)

1 I H '
60% 70% 80% 90% 100%
Maturity

Fig. 4. Changes in fruit pressure of strawberry with fruit maturity.
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Tabel 3. Taste and organoleptic evaluation of strawberry fruit as affected by different

maturing

Maturity (%)

60% 70% 80% 90% 100%

Flavor Taste Flavor Taste Flavor Taste Flavor Taste Flavor Taste

1st batch fruit 0 6 0 7.5 1 7.5 2 9 2 7.5
2nd batch fruit 0 5 1 6 2 9 3 10 3

3rd batch fruit 0 5 1 6 2 7.5 3 10 3

4th batch fruit 0 3 0 3 2 3 2 5 2 5

Note:Flavor: (3)Excellence; (2)Good; (1)Poor: (0)None.
Taste: (10)Very excelent;(9)Exelent;(7.5)Very good; (6)Good; (5)Bad; (3)Very bad.

O 1st batch < 3rd batch
+ 2nd batch A 4th batch

Taste flavor
~J
i

64
54
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! A
- 3 -r t
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Fig. 5. Changes in teste flavor of strawberry with fruit maturity.
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Table 4. Changes in temperatures recorded at strawberry ridge before noon.

C)

6am Jam 8am 9am 10am llam 12am

1990

Nov.25 14 16 19 25 26.5 28 31

Nov.27 10 12.6 15.2 27.5 31 29 41
1991

Jan. 3 .11 14 16.4 27.5 30 38 45

Feb. 9 12 13.5 18 28 26 34 38

Mar.24 17 18.7 22.4 37 35 33 52
55
50 - 0O 11/25, 1990

+ 12/27, 1990
O 1/ 3, 1991
45 A 2/ 9, 1991
X 3/24, 1991

Temperature °C

Fig. 6. Changes in temperatures in the morning as affected by mulching PVC on the
strawberry ridge.
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Table 5. Qualities investigated of frist batch of fruit strawberry under storage.

Nov. 27 Nov. 29 Dec. 1 Dec. 3

Harve- Sterage
sting  temp. Weight Hard- Degrad- Weight Hard- Degrad- Weight Hard- Degrad- Weight Hard- Degrad-

time loss ness ation loss ness ation loss ness ation loss ness ation
(%) (g) (%) (g) (%) () (%) (g)
6-8 5C 0.66 499 N 1.16 454 N 1.66 440 N 2.73 422 N
am RT 1.00 445 N 1.33 417 N 2.12 404 N 3.54 390 N
8-10 5°C 0.83 449 N 1.33 435 N 1.83 420 N 3.33 413 N
am RT 1.16 438 N 1.66 424 N 2.16 409 N 4,14 402 MD
10-12 5°C 0.83 445 N 1.66 439 N 2.66 425 N 4.16 399 N
am RT 1.16 423 N 2.00 388 M 3.12 360 MD 4.57 334 MD
Note:1. Fruit harvested on November 25.at 80% of maturity with 600g samples.
2. Room temperature see table 6.
RT:Room temperature; N:Normal; MD:Mibdewed.
Table 6. Variartion of temperature and humidity in storage room.
Date Pemperature Storage duraturation (days)
humidity
1 2 3 4 5 6 7 8 9 10
T (°C) 23 20 20 18 15 11 12 15 13 16
Nov.25 1990
H (%) 73 72 80 70 78 65 66 78 76 69
T (°C) 15 14 16 18 20 21 19 20 18 10
Dec.27 1990
B (%) 68 68 69 70 72 72 71 72 70 86
T (C) 20 18 10 15 12 11 12 13 12 14
Jan. 3 1991
H (%) 72 70 86 88 76 87 87 67 76 68
T (°C) 15 14 13 13 12 12 10 13 12 11
Feb. 9 1991 :
H (%) 78 77 67 76 66 76 74 76 76 65

T (°C) 23 23 24 19 18 17 18
Mar.24 1991
H (%) 81 81 82 80 89 80 85
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Table 7. Rotting percentage of second batch fruit after precooling treatment

Time Treat- Storage Date and % of rotting % of

of ment tem. without

harvest /4 1/5 1/6 1/7 1/8 1/9 1/10 1/11 1/12 1/13 rotting
PC 5°C - - - - - - - - - - 100

6-8 am RT - - - 2.8 57 4.3 8.6 43 7.2 67.1
K 5°C - - - - - - - - - - 100

RT - - - 1.4 43 57 29 43 1.4 2.9 77.1
BC 5C - - - - - - - - - - 100

8-10 am RT - - - - 43 43 29 57 2.9 4.3 75.0
K 5°C - - - - - - - - - - 100

RT - - - 57 29 2.9 14 7.2 4.3 75.0

BC 5°C - - - - 1.4 - 2.9 - 1.4 2.9 91.4

10-12 am FT - - - 29 57 86 29 57 29 1l.4 69.9

X s°C - - - - - 2.9 - 1.4 2.9 1.4 91.4

RT - - 2.9 86 2.9 10.0 5.7 43 7.2 8.6 49.8

Note:Harvested on Jan. 3, 1991; PC=Precooling; CK:No treatment.
RT :Room temperature; Sampled number: 2 Packages with 70 berry.

Table 8. Changes in quality appearance and weight of second batch fruit after precooling.

Time Treat- Storage Rotting Appearance of fruit Weight loss
of ment tem. % %
harvest a fruit butt peel situation
PC 5°C 0 FG N 1.59
6-8 am’ RT 8.57 YG SR 3.11
CK 5°C 0 FG N 1.42
RT 11.42 YG SR 2,92
PC 5°C 0 FG N 1.78
8-10 am RT 8.57 YG SR 3.30
CK 5°C 0 FG N 1.91
RT 8.57 YG SR 3.36
PC 5°C 1.43 FG N 2.26
10-12 am RT 20.00 YG SR 3.85
cK 5°C 2.85 FG N 2.13
RT 24,28 YG ‘ SR 3.56

Note:Fruits were stored from Jan. 3 to 9.
Rotting % were surveyed from 70 fruits.

Weight loss of fruit in % was counted from initid weight of 1200fm.

PC;CK;RT refer to Table 7.
FG:Fresh green; YG:Yellow green: N:Normal:
SR:Spot rotting; WR:Whole fruit rotting; CR:Complete rotting.
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Table 9. Rotting percentage of third batch frint after cooling treatment

Time Treat- Storage Date-and % of rotting % of
of ment tem. without
harvest 1/4 1/ 1/6 1/7 1/8 1/9 1/10 1/11 1/12 1/13 rotting
PC 5°C - - - - - - - - - 2.9 97.1
RT - - 2.9 1.4 43 2.9 5.7 43 7.2 5.7 65.6
6-8 am
K 5°C - - - - - - - 1.4 1.4 - 97.2
RT - - 1.4 2.9 43 43 29 57 43 5.7 68.3
PC 5°C - - - - - - - 1.4 - 2.9 95.7
RT - - 2.9 1.4 43 57 29 29 57 7.2 67.0
8-10 am
CK 5°C - - - - - - 1.4 14 2.9 1.4 92.9
RT - - 2.9 2.9 1.4 57 7.2 57 57 2.9 65.6
PC 5°C - - - - - 43 1.4 2.9 - 2.9 88.5
RT - 2.9 43 86 2.9 57 86 43 29 7.2 52.6
10-12 am
CK 5C - - - - 2.9 4.3 1.4 - 2.9 1l.4 87.1
RT - 5.7 7.2 43 86 57 29 10.0 8.6 7.2 39.8
Table 10. Changes in quality appearance and weight third batch fruit after precooling.
Time Treat- Storage Rotting Appearance of fruit Weight loss
of ment tem. % %
harvest A fruit butt Peel situation
PC 5°C 0 FG N 1.36
RT 11.42 YG SR 3.43
6-8 am
CK 5°C 0 FG N 1.61
RT 12.85 YG SR 3.28
PC 5°C 0 FG N 1.43
RT 14.28 YG SR 3.55
8-10 am
CK 5°C 0 FG N 1.90
RT 12.85 YG SR 3.06
PC 5°C 4.28 FG SR 1.76
. RT 24,28 YG CR 3.80
10-12 am
CK 5°C 7.14 FG SR 1.86
RT 31.42 YG CR 3.60

Note:Fruits were stored from Jan. 3 to 9.
% were surveyed from 70 fruits.
Weight loss of fruit in

Rotting

FG:Fresh gree
SR:Spot rotti

% was counted from initid weight of 1200fm.
PC;CK;RT refer to Table 7.

n; YG:Yellow green; N:Normal;
ng: WR:Whole fruit rotting; CR:Complete rotting.
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Table 11. Fruit price of one layer graded compared to two layers package

NT$/kg

Item Dec.1989 Jan.1990 Feb.1990 Mar.1990 Apr.1990
One layer Quantity - - 53,203 29,234 2,143
graded
package Price - - 75 63 57
Two layers  Quantity 85,551.5 90,400 188,241 100,749 10,646
ordinary
package Price 114.01 103.15 52 44 49

Total 85,551.5 90,400 241,444 129,983 12,789
Note:1.Data collected from Ta-Ho farmer association.
2.0ne layer packing box 25x17x4.5cm, capacity 600g.
Table 12. Strawberry common shipping of Ta-Ho. F.A. in 1991,
NT$/kg

Item Nov.1990 Dec.1990 Jan.1991 Feb.1991 Mar.1991 Apr.1991
One layer Quantity 51 10,100 23,797 55,707 33,310 741
graded
package Price 106 110 112 90 72 64
Two layers Quantity 8,646 126,271 109,219 137,400 154,359 12,030
ordinary )
package Price 95 80 77 54 43 43

Total . 8,697 13,671 133,016 193,107 189,709 12,771

Note:1l.Data collected from Ta-Ho farmer association.
2.0ne layer packing box 25x17x4.5cm, capacity 600g.
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Improvement of Strawberry Harvesting Maturity
and Package Shipping of Strawberry

Miin-jia- Tsai and Huan-tong Tseng
Summary

The mature period of strawberry varied with flowering time. The first batch flowering needs 43
days, the 2nd 37 days, the 3rd 30 days and the 4th 20 days respectively.

The weight loss and inferior berry were significantly affected by field heat. After 9:00 a.m. the
field temperatures rose up to 30- 40°C, thus 80% of matured berry was easily injured. The optimu-
mal time of harvesting is before 9:00 am. except cloudy day.

During harvesting and shipping, strawberry should avoid arti- ficial and mechnical injury and be
graded. Packaged material was recommended one-layer packing. So as able to retain flesh for 3-S
days at room temperature or 8-10 days at 5°C.

The size of one-layer packing was 25x17x4.5cm with capacity of 600g. Every S5 packings make a
bundle for common shipping. The price of one-layer packeged berry was increased 28.5NT$/kg as
compared to the orinary two-layers.



