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Table 1. Origins and characteristics of selected commercial cultivars of bush common bean

>

°
EN

Inflores- Pod no.

Fresh Plant cence or Pod Pod  Pedicle Pod color
Cultivar Origin Uprightness pod  String height . P length diameter length . after
no. per infloresc (°Brix) .
color (cm) (cm)  (mm)  (cm) blanching
plant  ence)
ceremony  Japan +++ 7 GY no 35.2% 13.7 4.2 11.3 1.7 0.8 5.7 DG
Sonnet Japan +++ DG no 345 13.0 3.7 129 7.9 0.8 5.1 DG

no 35.9 13.1 44 14.1 8.4 0.9 5.0 DG
no 28.8 16.7 31 13.2 7.9 0.7 4.7 DG

Seri Japan +++ G
G

Vanguard ltaly +++ G no 318 15.8 3.2 12.2 8.3 0.8 4.7 DG
G
G

Slenderette Italy +++

Endeavor  Netherlands +++ no 308 18.9 2.8 141 8.0 0.8 4.8 DG
Vivid Japan ++ no 261 16.1 43 14.2 8.1 11 51 DG
Safari Japan ++ DG no 248 16.0 4.1 14.3 8.8 1.2 5.1 DG
Z+, ++, +++ represented weak, middle, and strong, respectively.

Y G and DG represented green and dark green.

* Date are the means of 30 plants.
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HEL TR BT7.4Amm~ 7.7mm ~ 7.4 mm > TSSE& & JNE5.6 °Brix ~ 5.8°Brix f26.0°Brix » 555
2RI TR TR K » BB E ARE SR om At -



BT A 6 B 35

R~ 2017 R G AR A EE R B PR MR R

Table 2. Plant characteristic performance of bush common bean in primary line comparison test, 2017

Line no. Uprightness Days to flowering ¥ Days to harvesting ¥ Podding
106DCB-1 ++7 36.6b* 57.7 ab +++
106DCB-2 ++ 37.7b 57.6 ab ++
106DCB-3 ++ 36.6 b 55.4b ++
106DCB-4 ++ 36.7b 56.1 ab +
106DCB-5 ++ 36.3b 55.3b ++
106DCB-6 + 36.6b 58.1a ++
106DCB-7 ++ 4+ 36.3b 58.3a ++
106DCB-8 +++ 36.3b 57.9 ab +++
106DCB-9 ++ 39.3ab 58.7 a ++
106DCB010 +++ 39.4 ab 59.7 a ++
106DCB-11 ++ 39.9ab 58.4a ++
106DCB-12 ++ 42.7a 57.7 ab +
106DCB-13 +++ 39.7 ab 56.4 ab +++
106DCB-14 ++ 35.3b 54.1b ++
106DCB-15 + 35.3b 60.3 a +

Z 4+, ++, +++ represented weak, middle, and strong, respectively.
Y The average day of 50% plants from sowing to first flowering and harvesting.
*Means with the different letter are significantly different from each other at P =0.05 by Fisher’s LSD test (n=30).

k=~ 2017 FEREME S A4 Z PEE A B R A AR R R
Table 3. Pod characteristic performance of bush common bean in primary line comparison test, 2017

Pod length Pod diameter Pedicle length  Fresh pod TSS

Line no. (cm) (mm) (cm) color ©Brix) String
106DCB-1 14.1ab? 87b 1.3 bc LGY 53¢ no
106DCB-2 146a 8.9ab 1.3 bc G 52cd no
106DCB-3 13.8b 7.8b 1.7a G 5.8 ab no
106DCB-4 129¢ 770 14b G 5.6 bc no
106DCB-5 14.3 ab 8.4 ab 1.7a G 51c no
106DCB-6 14.3 ab 77b 1.5 bc DG 5.5 bc no
106DCB-7 13.8b 74c 1.2¢ DG 5.6 bc no
106DCB-8 10.9d 7.7b 18a DG 5.8 ab no
106DCB-9 12.1bc 7.6 bc 13c G 54c no
106DCB-10 13.8b 7.3¢ 1.5ab G 5.9a no
106DCB-11 146 a 7.8b 1.8a G 5.7 ab no
106DCB-12 12.5bc 7.3¢C 1.5ab DG 5.5 bc no
106DCB-13 14.3 ab 74c 1.6ab DG 6.0a no
106DCB-14 146 a 9.2a 1.3 bc LG 5.3¢ no
106DCB-15 148a 8.6b 1.6 ab DG 5.6 bc no

z Means with the different letter are significantly different from each other at P <0.05 by Fisher’s LSD test (n=30).
Y LG, G, and DG represented light green, green, and dark green, respectively.
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Table 4. Plant characteristic performance of bush common bean in advanced line comparison test, 2017

Line no Uprightness Day to Day to odding Harvested Harvested pod weight
flowering Y  harvesting ¥ pod (no./plant) (9/plant)

106DCB-7 ++ 42 34.8b? 57.7b + 17.1¢c 122.2d

106DCB-8 +++ 346b 56.5b ++ 23.1b 166.9 b

106DCB-13 +++ 35.1b 56.9b ++ 29.0a 186.5a

Vivid (CK) ++ 39.4a 61.3a + 18.4 ¢ 1417 ¢

Z +, ++, +++ represented weak, middle, and strong, respectively.
Y The average day of 50% plants from sowing to first flowering and harvesting.
ZMeans with the different letter are significantly different from each other at P <0.05 by Fisher’s LSD test (n=30).

R~ 2017 R G SR S CEE B R S MR

Table 5. Pod characteristic performance of bush common bean in advanced line comparison test, 2017

Line no. Pod length Pod diameter Pedicle length Fresh pod TSS
(cm) (mm) (cm) color ©Brix)
106DCB-7 13.1a* 7bb 12b DGY 5.6 ab
106DCB-8 11.2b 79b 16a DG 5.7 ab
106DCB-13 13.6a 78b 15a DG 6.1la
Vivid (CK) 139a 8.8a 12b G 54b

Z Means with the different letter are significantly different from each other at P =<0.05 by Fisher’s LSD test (n=30).
Y LG, G, and DG represented light green, green, and dark green, respectively.
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HEMEF ST MR A 22 S (BUR R BT
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Table 6. Plant characteristics of bush common bean new cultivar ‘Taichung Breed No. 6’ examined in

2018
Line no. Pod length Pod diameter ~ Pedicle length  Fresh pod color TSS
(cm) (mm) (cm) °Brix)
106DCB-7 13.1a” 7bb 1.2b DG” 5.6 ab
106DCB-8 11.2b 79b l.6a DG 5.7 ab
106DCB-13 13.6a 7.8b 15a DG 6.1a
Vivid (CK) 139a 8.8a 1.2b G 54b

“ Means with the different letter are significantly different from each other at P=<0.05 by Fisher’s LSD test. Values
are means=S.D (n=60).
Y The average day of 50% plants from sowing to first flowering and harvesting.

Tt~ 2018 MR S B A 6 9 RS IR E

Table 7. Pod characteristics of bush common bean new cultivar ‘Taichung Breed No. 6’ examined in

2018
Harvested Pod Pod Pod Pod TSS
Cultivar pod length diameter  thickness weight (Brix)
(no./plant) (cm) (mm) (mm) (2)
106-Taichung No.6 28.5+3.1a° 12.8£1.2a  8.2+0.7a 8.1+0.4a 4.4+0.3a 6.4+0.5a
107-Taichung No.6 31.5+3.8a 13.1£1.3a  8.3x0.4a 8.2+0.5a 4.6+0.4a 6.0+0.7a
Vivid 33.144.1a 12.9+1.0a  7.7+0.4a 8.4+0.6a 5.0+0.4a 5.8+0.6a
Sonnet 23.4+3.4b 12.240.9a  7.3+0.7a  7.4+0.4a 4.44+0.3a 5.5+0.8a
S.D. Taichung No. 6/Vivid 0.93 1.30 1.00 0.83 1.00 1.17
S.D. Taichung No. 6/Sonnet 1.12 0.90 0.57 1.25 1.33 0.88

“ Means with the different letter are significantly different from each other at P=<0.05 by Fisher’s LSD test. Values
are means£S.D. (n=60).

BEXg ah g6t EEENELHEAE » ARBWIERE - X8 (E—) BRI E
Gl 2 BB B ] A BE R BB B - B SRR (B B (heterosis) » A H AR FF &40
PR AR ian 24 Ry SEE B R euR R H i AR FH A 0 R 2019473 H B L AR R (i
TEAME T A024315F) -



38 iR RS ST A s — I —H]

B — M B 6 5t A RSB HAEA Vivid IS4 Sonnet”
Fig. 1. Bush common bean new cultivar ‘Taichung No. 6’ has better growth vigor than its female parent
‘Vivid® and male parent ‘Sonnet’
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Fig. 2. Plant appearance and performance in the field of common bush bean ‘Taichung No. 6. Kidney-
shaped seeds (A), white flowers (B), dark green pod (C), and uniform performance in the field (D)

&SRB A R R [ B2 6 69T 2 PR~ FATE H &L~ BRUK H B BEPR AT SRR K
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M3 H 28 H Ml AE 2 HE PR INBRAC &5 S ERBDR FE R M s > NI B HARE L > v YUR KBS
ZRVE=) ERFWETE > B3O NI MEE I ERRIIER K - 3EH - KE
K TSSE & EREMBIE 2 F > 11 3 AR HE 2 AE PR R AR AL <5 T 65% > “Vivid® & “Sonnet’
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Taichung  Vivid Sonnet Taichung  Vivid
No. 6 No. 6

B = ~ FEEEERM S T RS (A) - IR HE(B) ~ FHR H %i(C) S BERR AR 36 #(D) < s

Fig. 3. Effects of different sawing seasons on plant height (A), days to flowering (B), days to harvest (C),
and pod number per plant (D) of bush common bean. Different letters indicate significant
differences between treatments at each cultivar by LSD at P =0.05 (n=30).

RFMMBETH =2 miE S OB - LA R RIGHE S 25V > DLvividE
B/ F510.4% o (BT R PRI R IE TR 2 SR MHERE 2 B MG 0 > EL o 3L LL*Sonnet” i
Bl 12H BB FRE2H BRUR & 8 1512.8% M3 H fEfE - 5 A I & & I 1% 13.4%
(FN) -

Bfra e REEMEERACKER - ER it s g EmE Ao ~RE2H - 3H%E
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RIZA RIS BRI SRR AL 1R & T 1R TR Y B 7 R R £ 4 H Al 52 BCPR UL
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Taichung  Vivid Sonnet Taichung  Vivid Sonnet
No. 6 No. 6

[EVY ~ SRR M T RIER(A) ~ RAT(B) ~ HRICEH () MBI EIY 2 & (D)Z28

Fig. 4. Effects of different sawing seasons on pod length (A), pod diameter (B), pod weight (C), and total
soluble solids content (D) of bush common bean. Different letters indicate significant differences
between treatments at each cultivar by LSD at P<0.05 (n=30).

=2/ EHENSE T RS B

Table 8. Effects of different sawing seasons on pod crude fiber content of bush common bean

Curde fiber content (%)

Cultivar

September December March

Taichung No. 6 11.5 11.9 12.9
Vivid 10.2 11.8 12.8
Sonnet 11.8 12.8 13.4
Significance (P<0.05)

Cultivar (C) * 2

Time (T) *ok

CxT ns

“NS, *, ** Nonsignificant or significant at P=0.05 or 0.01 level, respectively.
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Breeding of Bush Common Bean
‘Taichung No. 6’ !

Wei-Ling Chen? and Chun-Jung Shen?
ABSTRACT

In order to expand exported frozen vegetable market, the aim of this study was to breed
new bush common bean (Phaseolus vulgaris L.) cultivar for frozen processing and
understand its optimal cultivation season. New bush common bean ‘Taichung No. 6 was
crossed from the cultivar ‘Vivid” and ‘Sonnet’, followed by pure-line selection at F2-F4 and
mass selection at Fs-F7 generations. After that, line trails as well as characteristic test were
conducted then bred as an open-pollinated cultivar for fresh pod use. The traits of bush
common bean ‘Taichung No. 6’ included upright shoot, excellent podding, dark green,
stingless, and 7 to 8 mm-diameter of pod. Those traits fit the requirements for frozen
processing. It took about 35 to 40 days from sowing to flowering and 55 to 65 days to
harvesting. For cultivation in central Taiwan, the optimal sowing season of this cultivar is
suggested from September until next February. The pod setting and quality is poor sowing
in March and after due to high temperature.

Key words: common bean, frozen processing, introduction, hybridization,
selection, optimal cultivated season
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