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Fig.1. Development changes in fresh weight of “Chun-Choi’ carambola fruits born on different diameter shoot.
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Fig.2. Development changes in fruit volume of ‘Chun-Choi’ carambola fruits born on different diameter shoot.
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Fig.3. Development changes in fruit length of ‘Chun-Choi’ carambola fruits born on different diameter shoot.
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Fig.4. Development changes in fruit circumfence of ‘Chun-Choi’ carambola fruits born on different diameter shoot.
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Fig.5. Development changes in rib thickness and rib width of ‘Chun-Choi’ carambola fruits born on different diameter shoot.
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Table 1. Changes of cell layer number in rib of ‘Chun-Choi’ carambola fruits during development

Rib thickness cell layer Rib depth cell layer
Weeks after blossom
Old-shoot New-shoot Old-shoot New-shoot
1 62 59 180 : 175
2 63 60 185 182
3 63 60 185 182
4 63 60 185 182
5 63 60 185 182
6 63 60 185 182

®2. E BRREHEMMR KRG B

Table 2. 2.Changes in skin color of ‘Chun-Choi’ carambola fruits during development®

. Color’
Bearing shoot Weeks after blossom
L a b
9 40322 -75+0.8 147%1.6
10 41.6 £ 3.1 -62%15 145+0.7
Old-shoot 11 37919 -3.0%x13 135+ 0.6
12 37.8x05 -21%03 148£1.0
13 373+04 -20£0.1 13.9£0.6
14 38110 -1.9£06 13.5£0.1
9 429=*1.6 -39*13 151%0.5
10 41716 -48+09 15612
New-shoot 11 403+1.2 -37£09 148+13
12 37.8%£05 -21%09 145+1.0
13 375£0.8 -20%03 14.6 £ 0.6
14 36.8+22 -20+1.2 142+ 1.0

"L = light; a: +a = red, —a = green; b: +b = yellow, —b = blue.
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Fig.6. Development changes in fruit rib firmness and water content of ‘Chun-Choi’ carambola fruits born on different diameter

shoot.
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Table 3. Comparison of ‘Chun-Choi’ carambola fruits borne on different diameter shoot at the 12th week after blossom

Item Old-shoot New-shoot
Fruit length (cm) 13.8 £0.5 13705
Rib width (cm) 3502 3.1+02
Rib thickness (cm) 27+01 24+0.1
Fruit weight (g) 267.5+t8.5 26741222
Fruit volumn (cm’) 23484273 227.6 316
Fruit firmness (g) 2958 £5.9 277.6 £ 6.3
Water content (%) 84.4 84.7

Total soluble solids (°Brix) 8706 94=%1.1
Titratable acidity (%) 0.22 0.21
Fructose (%) 4.27 4.58
Sucrose (%) 3.81 3.93
Glucose (%) 0.05 0.06
Sugar acid ratio (%) 38.4 40.3
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Fig.8. Development changes in sugar acid ratio of ‘Chun-Choi’ carambola fruits born on different diameter shoot.
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Table 4. Changes in skin color of ‘Chun-Choi’ carambola fruits after harvest at room temperature (28~32 C)*

Days at room temp. L 2 b

Old-shoot New-shoot Old-shoot New-shoot Old-shoot New-shoot

1 494 +22 498 £3.6 -0.9+03 -0.6£0.1 233+1.6 208%1.3

2 494 +3.1 494 +5.8 -0.6 05 -02£0.1 234107 214%15

3 492%1.9 493+1.1 -05%+0.3 -0.1+0.1 228 £0.6 214£12

7 46.1 55 478+1.3 04£0.3 06£03 209+ 1.0 21.8%+19

10 449134 478 £5.8 05+0.2 09+04 21.1£0.6 241%1.8

13 443118 465145 0.8 0.2 1.3£03 202+%12 225%25

16 456 4.0 45622 1.1£0.6 14x0.5 229+0.1 229+20

* Same as in table 2.

5. PRI Bk s Cri2l HRBEER 28~32°C) TREZEML
Table 5. Changes in skin color of ‘Chun-Choi’ carambola fruits stored at 5 °C for 21days prior to then at room temperature (28~32 “C)*

Days at room temp. L 2 b

Old-shoot New-shoot Old-shoot New-shoot Old-shoot New-shoot

1 481 £2.2 495+29 -20%0.1 -1.8£0.0 219+ 1.6 233+2.1

3 4651 3.1 479130 -1.9£0.2 -1.3£0.0 27x1.7 23.8+t1.2

5 46719 462 % 1.8 -02£0.1 -0.2£0.1 26.2£3.6 248+ 1.8

7 437%35 443 £3.0 -0.1£0.0 0.1%+01 21.3%£1.0 223+2.1

9 429=%24 424%£19 0200 0.6 £0.0 215£26 220%£25

12 407t 1.8 40825 0.7 £0.0 0.8%0.1 165+1.2 19.6 £ 1.1

* Same as in table 2.
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Fig. 9. Weight loss of ‘Chun-Choi’ carambola fruits after harvest at room temperature (28~32 ‘C).
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Fig. 10. Weight loss of ‘Chun-Choi’ carambola fruits stored at 5 “C for 21 days prior to determine at room temperature.
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Effect of Different Diameters of Shoots on
Development and Storage Quality of Carambola

Fruit '

Pi-Chuan Liu’, Yau-Shiang Yang”*, Der-Lan Wang and
Tsu-Ching Wang’

Summary

The objective of this study is to study the effect of different ages of shoots on the development and storage
quality of fruits of ‘Chun-Choi’ carambola (Averrhoa carambola) in the same trees. The results showed that the
carambola fruit growth curve is single sigmoid indicating no stagnant period during fruit development. The
fruits, which blossomed in May, increase rapidly in fruit length, rib thickness, rib width and fruit cirumfence
one week after blossom. However, increase of fresh weight and size of fruits and accumulation of total soluble
solids (TSS) started from 4th week and 7th weeks, respectively, after blossom. The fruits reach into
physiologically matured period when the appearance of outer growth turned mild at the 10 weeks after
blossom. Meanwhile, the fruit color turned gradually from dark green during development period into complete
yellow of maturity period. The interior components are also changed. Water content, total soluble solids and
sugar content were increase with the increase of fruit size, whereas hardness and titratable acid were decrease.
Compare to young shoots, fruits born on old shoots were heavier and larger, with wider rib, short oval shaped
and lighter skin color. Their fruit components including total soluble solids and sugar content were lower,
whereas titratable acid and hardness were higher. The storage quality of fruits born on different age shoots was
also different. Fruits born on old shoots lost less weight in the first week at room temperature, but lost more in
later stage. Meanwhile, the old shoot-producing fruits lost less weight after storage at 5 °C for 21 days and then

at room temperature for 19 days fruits.

Key words : star fruit, carambola, fruit growth, fruit quality.
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