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Table 1. Experimental chronicles of Tainung No. 2 carambola

Experiment Experiment Breeding
Period Location Item Description
1987 ETHES. Introduction and Head of Dept of Tropical Fruit Tree. at ET.H.E.S went
topworking graft abroad for study and introduced.
1988 FTH.E.S Quarantine and Conducted topworking graft observation at FT.H.E.S.
acclimatization. quarantine net room and original breed reservation area.
1989~1991 FETH.E.S Adaptation 1.5 years after topworking graft began to flower and
investigation fruiting. Started to investigate it’s horticultural features
and observe the adaptive growth status in Taiwan, found
76-B-10 and 76-B17 strains were excellent in fruit
appearance, quality and other respects, also adapted to
Taiwan’s climate.
1991~1994 FT.H.E.S Variety comparison test Primarily selected 76-B-10 and 76-B17 two strains, took
Cheng-Chui breed for contrast, proceeded variety test.
76-B-10 was found superior in fruit quality. So was
selected to continue with regional test.
1995~1999 Li Gang & Nan Regional test Proceeded the field adaptation observation on selected
Xi areas breed 76-B-10 (Tainung No.2), used same Cheng-Chui
for breed comparison. The fruit of Tainung No.2 proved
much superior than Cheng-Chui in quality and taste. It’s
also outstanding in productivity and shape.
1999~2000 Li Gang & Nan Study on plant diseases and Continued the field study on susceptibility to plant
Xi areas insect-pests & post-harvest diseases and insect-pests, post-harvest process and
handling test storage test work

“FTHES: Fengshan Tropical Horticulture Experiment Station, ARL
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Table 2. Comparisons of leaflet, flower character, fruit setting habit and growth vigor of carambola Tainung No.2
(76-B-10) and Cheng Chui in 1992

Cultivar Leaflet Leaflet Fower Flower Setting fruit Growth vigor
length(cm)* area(cm?)? style colors (%) &

Tainung No.2 11.8 53.6 Short Pale purple red 85 Some leaves shed in winter

Cheng Chui(CK) 11.7 60.0 Long Purple red 75 No leaf shed in winter

*New shoot beginning 5 pair leaflets, average per leaflet of leaflet long.
YNew shoot beginning 5 pair leaflets, average per leaflet of leaflet areas.

;® 3. HIER 29 (76-B-10) B 2 REMR KR E S E HBLE

Table 3. Comparisons of fruit characteristics and development days of carambola Tainung No.2(76-B-10) and Cheng
Chui in 1992

. . Seed number Peduncle length® Fruit development days®
Cultivar Fruit end style . -
of fruit (cm) Summer Winter
Tainung No.2 Hollow, without stamen 9.5%29 4.1x2.1 75 110
Cheng Chui(CK) Shrill, by chance have stamen 14.8*t4.4 32%1.0 70 100

“ Average 20 fruit pediunde length.

YDevelopment days was flower beginning until fruit harvest, total fruit development days.

|4 GHRER 25 (76-B-10) 2R IEE 2 REMREER
Table 4. Comparisons of fruit characteristics and yield of carambola Tainung No.2( 76-B-10) and Cheng Chui in 1993 to

1994
Fruit Fruit Fruit rib  Fruit rib Fruit Yield Imputed
Cultivar Harvest  weight length  thickness height FRT/ dimeter Fruit Flesh (Kg/ yield
season (g) (cm) (cm) (cm) FRW (cm) shape colors plant)” (t./ha)?

Tainung No.2 Summer 188%+71 11.0%£1.5 2.6%0.1 2.8%0.4 0.93 7.4%0.9 cordate +++ 22.9° 5.46
Winter  228+41 11.8+0.4 2500 2.8%0.1 0.89 7.5+04

Cheng Chui(CK) Summer 230%42 12.7+0.7 24401 2.9%05 0.83 7.6+1.2 obovate ++ 23.6° 5.66
Winter 232%81 12.5+14 22%02 3.1£05 0.71 8.1+1.4

“Means followed by same letter are not Significantly different at the 5%level in Duncan’smultiple range test.

¥240 plants of 3 year old per hector.
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Table 5. Comparisons of fruit quality of carambola Tainung No.2(76-B-10) and Cheng Chui in 1993 to 1994

Cultivar Harvest TSS” Titratable pH Juice content
season (" Brix) acidity (%) TSS/TAY value (%)

Tainung No.2 Summer 9.0%0.3 0.18%+0.03 508 4.6%0.2 69.4%+2.4
Winter 8.5%0.6 0.251+0.06 3410 4.2%10.1 71.7%x1.5

Cheng Chui(CK)  Summer 7.8%+1.2 0.28+0.11 28+11 3.9+04 68.8+16.3
Winter 7.44+0.8 0.21+0.01 35+8 3.7%£0.2 62.2+15.7

*TSS: total soluble solids.
Y TA. titratable acidity.

| 6. GBS 2 5R(76-B-10) SR S8R 2 B B8 AL AT
Table 6. Comparison of fruit quality of carambola Tainung No.2 (76-B-10) and Cheng Chui in 1994

Cultivar Astringent Flesh texture and taste Core fiber Aroma Flavour value
Tainung No.2 Nil Fine, soft Less Slight 7
Cheng Chui(CK) Slighthy Middle, mezzo hard Slight Slight 5

£ 7. ZE 2HRGRETRREZFRIEHERIER

Table 7. The flowering and fruiting of carambola Tainung No.2 at different experiment field in 1996

Fruit development period “(days)

Cultivar Location  Flowering periods Summer Winter Harvest periods
Tainung No.2 Li Gang  Mid April.~ early Jun. 75 110 Jun. Late~Mar. late.
Nan Xi Mid April.~late Dec. 75 110 Jun. mid.~Mar. mid.
Cheng Chui(CK) Li Gang  Mid April.~ early Jun. 70 100 Jun.early~Mar. late.
Nan Xi Mid April.~late Dec. 70 100 Jun. mid.~Mar. mid.

*Fruit development period was counted from full blooming to fruit harvest.
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Table 8. Comparisons of fruit characteristics of carambola Tainung No.2 at different regional trial (grafting after 3 year
in 1997 to 1998)

Fruit Fruit Fruit rib Fruit rib Fruit diameter  Fruit
Location Cultivar Harvest  weight length thickness height FRT (cm) color
season (g) (cm) (cm) (cm) /FRW
Li Gang Tainung Summer 308+16 15.4%0.3 247%0.1 33%0.7 0.73 9.0+0.9 ++
No.2 Winter 347148 143%£1.3 2.5+0.5 3.6%£0.2 0.69 93%0.6 +++
Average 328132 14.9%+0.8 24%0.4 35205 0.71 9.2%0.7
Cheng Summer 288%30 14.8%1.6 24%0.1 34%£1.0 0.70 9.1+0.7 ++
Chui(CK) Winter 29648 15.5%09 227%0.1 3.7%£0.6 0.59 9.94+0.7 ++
Average 291%£39 15.1%1.3 2.3%0.1 3.6%0.8 0.65 9.5%0.7
Nan Xi  Tainung Summer 273%69 15.0%1.8 247%0.2 2.81+0.3 0.86 8.510.6 ++
No.2 Winter 31735  15.4%0.7 2.5%0.2 33%0.2 0.78 9.1*+1.1 +++
Average 29552 153=%1.3 24102 3.0+03 0.82 8.8+0.8
Cheng Summer 266%33 14.8%1.3 2.1+0.6 2.810.2 0.75 9.1£0.6 ++
Chui(CK) Winter 334+22 15.2%0.7 2.5%0.1 35103 0.71 9.5+0.5 ++

Average  299%+27 15.0%0.9 23403 3.3%0.2 0.73 9.3%0.5

®o. ZR2BGHEEHR I RESE SRR 3 5)

Table 9. Comparisons of fruit quality in carambola Tainung No.2 at different regional trial (grafting after 3 years in 1997

to 1998)
Location Cultivar Harvest Total soluble Titratable acidity TSS/TA Juice content
season solids (" Brix) (%) (%)
Li Gang  Tainung Summer 93103 0.19£0.01 49+26 72.5%£2.6
No.2 Winter 7.91+0.5 0.1810.02 4425 75.7+3.5
Average 8.6+0.4 0.19£0.02 46*26 74.0%3.0
Cheng Summer 72105 0.20%+0.03 37+17 68.412.6
Chui(CK)  Winter 6.9%0.2 0.15+0.01 46£23 672172
Average 7.110.2 0.17+0.02 43120 67.81+4.9
Nan Xi Tainung Summer 9.7£0.7 0.19£0.02 51%35 67.7+2.1
No.2 Winter 8.1%£0.1 0.16£0.01 5112 72.3%1.2
Average 8.9%+0.4 0.171+0.02 5124 70.0t1.6
Cheng Summer 7.8+0.3 0.2710.01 29+£2.5 71.2%0.1
Chui(CK)  Winter 69103 0.19%0.01 3631 68.3%x7.4

Average 7.3%0.3 0.23£0.01 31+13 69.7£3.7
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Table 10. Comparisons on fruit appearance of carambola Tainung No.2 during different regional trial(grafting after 4
years in 1998 t01999)

Fruit Fruit Fruit rib Fruit rib Fruit diameter Fruit
Location Cultivar Harvest weight length thickness width FRT/ (cm) color
season (2) (cm) (cm) (cm) FRW
Li Gang Tainung Summer 258+48 144%+1.0 2.610.1 32£05 0.81 8.9+0.8
No.2 Winter  349%49 147%1.3 2.6%0.1 35102 0.74 9.3%+0.6
Average 304148 14.6%1.1 2.6%0.1 33£04 0.78 9.1%£0.7 +++
Cheng Summer 254%78 13.5%1.6 2.5%0.1 32+02 0.78 8.9%0.9
Chui(CK) Winter  329%28 15.1%1.0 25+1.2 32£02 0.78 8.9%0.3
Average 2921%53 143+14 25+0.7 32+02 0.73 8.9%0.6 ++
Nan Xi  Tainung Summer 243%37 12.31+0.6 25+0.7 32+02 0.78 8.5+0.7
No.2 Winter  317%+35  15.5%0.7 24%0.2 32£02 075 9.1%1.1
Average 280%36 13.9%09 24102 32%£02  0.77 8.810.9 +++
Cheng Summer 3247%45 14.4%£0.7 2.5+0.1 35+03  0.71 9.5%0.5
Chui(CK) Winter  334%28 15.4%0.6 2.5+0.2 39+03 064 10405
Average 329%36 14.9%0.6 2514 3703  0.67 10.0X0.5 ++

KN BR2VGRESHR . RTHEMTIFERE 4 5)

Table 11. Comparisons of fruit quality of carambola Tainung No.2 at difference regional trial (grafting after 4 years in
1988 t01999)

Harvest TSS Titratable acidity TSS/TA Juice content
Location Cultivar season (" Brix) (%) (%)
Li Gang Tainung Summer 7.5%0.8 0.17£0.02 44£11 67.2%5.7
No.2 Winter 8.5+0.3 0.18+0.02 47%17 68.316.7
Average 8.0X+0.6 0.18%£0.02 45%29 67.816.2
Cheng Summer 6.31£0.6 0.19£0.03 33+19 64.0£0.0
Chui (CK) Winter 8.0+0.6 0.22£0.07 368 67.7%£3.7
Average 7.2%0.6 0.21%£0.05 35+14 65.81+1.8
Nan Xi Tainung Summer 8.5%0.5 0.22%0.08 39+6 70.6+1.8
No. 2 Winter 8.1£0.1 0.16£0.01 51%12 67.2%x1.2
Average 8.31+0.3 0.19+0.05 446 68.9+1.5
Cheng Summer 6.610.9 0.20%£0.02 34%13 67.11:8.5
Chui (CK) Winter 6.910.3 0.19£0.01 3615 68.31+7.4

Average 6.710.6 0.194£0.01 3537 67.7£7.9
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Table 12. Comparison of the organic functions of carambola Tainung No.2 at difference regional trial (grafting after 4
years in 1988 t01999)

Cultivar Astringent Flesh texture and taste Fiber Aroma Flavour value
Tainung No.2 Nil Fine, soft Less Pale 8
Cheng Chui (CK) Slighthy Medium, mezzo hard Slighthy Pale 6

®13. ZR 2BRERET 2RR&Ew

Table 13. Comparsion of carambola Tainung No.2 in room temperature storage life in 1999

Cultivar Days of 10% fruit scale level (days) Storage life (days) Flesh browning level
Tainung No.2 5 3~5 Obvious
Cheng Chui (CK) 10 7~10 Not obvious
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Fig 1. Changes in fruit weight of carambola to simulate export store low temperature 0°C14 day and 5°C7 days, and
returned room 28°Cfor 3 day.
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Fig 2. Changes of fruit color degree of carambola stored at temperature 0°C for 14 days and 5°C for 7 days, and returned
room temperature 28°C for 3 day.
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Carambola (Averrhoa carambola Linn.) new
cultivar Tainung No. 2 - Jheng Gang

Bi Juan Liou™’, Der-Nan Wang2 and Tsung-Dao Liou’

Summary

Liou, B. J., D. N. Wang and T. D. Liou. 2003. Carambola (Averrhoa carambola Linn.) new cultivar Tainung No.
2 - Jheng Gang. J. Agri. Res. China 52:207-217.

Carambola (Averrhoa carambola Linn.) Tainung No. 2 , originally numbered 76-B-10, was selected from
the breeding lines, introduced from Malaysia in 1987. After 14 years of observation on quarantine, environmental
adaptation, line comparison test, regional trial, postharvest treatment, disease and insect pest resistance, the
superior horticultural characteristics of this line has been confirmed. The naming review committee named the
new variety ‘Tainung No.2’ ; commercial name Cheng Gang’ .The new variety produces large fruit with long
peduncle. The fruit has a nice shape, waxy yellow skin, high sugar, low acid and fiber, crisp, fine texture and
delicate taste. The flowers has shortstyles, pale purple red petal variegated with white strip and the leaflet shape is
oblong. The fruit harvesting season is from July through March of the following year, 8-9 month long. The new

variety is suitable for growing in southern part of Taiwan, especially in Kaoshiung and Pingtung area.

Key words : Carambola, Introduction .
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