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Tablel. The agronomic traits of five selected lines of sweet potato *

Root-tuber Dry Crude Crude Soluble
yield matter protein starch sugar Skin Flesh

Sweet potato (g/plant) (%) (%) (%) (%) color color
CYY90-C17 1.50 332 2.94 73.12 10.01 Pinkish red Dark purple
CYY90-C03 1.25 34.8 2.82 75.87 6.72 Red Purple
CYY90-C29 1.20 30.3 2.40 71.94 12.07 Red Purple
CYY90-C52 2.10 29.8 4.73 70.29 11.45 Red Purple
CYY90-C72 1.50 29.2 4.15 69.32 9.29 Red Purple
TNG 57 (cv.) 0.75 343 3.43 73.55 7.99 Yellow Yellow
LSD(5%) 0.27

* Planting date: September 13, 2000; Harvest date: March 12, 2001.

£ 2. CYY90-C17 57~ & 3 A% £ W pLEEREfE
Table 2. Tuber and agronomic traits of sweet potato lines CYY90-C17 in the preliminary field trial in 2001 *

Dry root
Shoot vine  Root-tuber Dry Crude Crude Soluble
yield yield Index’ matter™ protein starch  sugar
Sweet potato (kg/ha) (kg/ha) (%) (%) (%) (%) (%) Skin color Flesh color
CYY90-C17 (line) 15,999 25,999 101.3 29.3 3.04 1026 73.27 Pinkishred Dark purple
TNG 57 (cv.) 13,333 25,965 100.0 31.8 313 1125 7635 Yellow Yellow

LSD (5%) 2,254 2,170

“Planting date: September 11, 2001; Harvest date: February 17, 2002.
¥Index: the yield of test line/the yield of check x 100%.
* Dry matter: the dry matter of 100 g fresh root.



ik F"‘i T3V 283

[ i B
Pl 9405 05 7 3 g FI [ R + REYA S B TR P BETHTR 8m o A
PH1 x 025 m > &6 £ | BhFERE 32 AR *F.}‘F”[ P EIF 6V o :ﬁﬁéﬂ*ﬁ% E| SRR e
1 PR 8 ~ ly ERR R RE] %E‘?Ifg,f CYY90-C17 ZeR&sh ™
94 FFF[ECYY90-C17 2 1555 “‘gwmﬂﬂ@ D oFRRYEL £ 45,009 kg &gﬁﬁgfi,{%{; 57 BEIET
& 11.1% > %@gﬂ £h 32,173 kg > '*a:ﬂﬁ@} 1B 57 BRI 15.4% - Fr{~H9T E) 44,009 kg > t‘%ﬂ%ﬁé
[& 57 SEVEE 16.4% o [l P96 EL 52,677 kg o PR J%f}%l 57 BEVmE 5.2% » ,%.\’f,[}“'iﬁﬁ/i“ 5
CYY90 C17 VHUFLE B E) 43,465 kg » Fﬂmﬂlﬁ F'E‘l 57 PV 14.4% (3 4) -

3. CYY90-C17 3V 5 A il AR Bl SRR
Table 3. Tuber and agronomic traits of sweet potato line CYY90-C17 in the advanced field trial in 2003 *

Dry root
Shoot vine  Root-tuber Dry Crude Crude  Soluble
yield yield Index” matter™  protein  starch sugar
Sweet potato (kg/ha) (kg/ha) (%) (%) (%) (%) (%) Skin color  Flesh color
CYY90-C17 (line) 11,111 29,334 121.1 36.7 3.08 9.45 77.12  Pinkishred Dark purple
TNG 57 (cv.) 8,333 24,222 100.0 35.1 3.24 10.35 78.46 Yellow Yellow

LSD (5%) 3,045 3,568

“Planting date: August 30, 2002; Harvest date: February 17, 2003.
¥Index: the yield of test line/the yield of check x 100%.
* Dry matter: the dry matter of 100 g fresh root.
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Table 4. The agronomic traits of sweet potato line CYY90-C17 in the regional field trails in 2005

Shoot vine Root-tuber Dry Dry root
yield yield Index matter Crud.e Crude Soluble
protein starch sugar
Location Sweet potato (kg/ha) (kg/ha) (%) (%) (%) (%) (%)
Yunlin CYY90-C17 (line) 37,672 45,009 111.1 324 3.16 9.59 76.48
TNG 57 (cv.) 39,341 40,508 100.0 29.7 3.21 10.47 76.24
LSD (5%) 3,250 3,175
Chiayi CYY90-C17 (line) 35,007 32,173 84.6 31.0 2.96 10.85 75.23
TNG 57 (cv.) 39,341 38,007 100.0 32.1 3.11 10.12 75.26
LSD (5%) 4,326 4,624
Tainan CYY90-C17 (line) 60,512 44,009 63.6 30.7 2.71 9.15 74.32
TNG 57 (cv.) 58,345 69,180 100.0 29.0 3.02 10.11 75.21
LSD (5%) 2,175 5,241
Kaohsiung CYY90-C17 (line) 106,521 52,677 94.8 29.2 3.21 10.25 76.45
TNG 57 (cv.) 122,857 55,511 100.0 27.9 3.24 9.31 78.25
LSD (5%) 1,728 4,655
Mean CYY90-C17 (line) 59,928 43,465 85.6 30.8 3.01 9.96 75.62
TNG 57 (cv.) 64,971 50,802 100.0 29.7 3.15 10.00 76.24

LSD (5%) 4,415 3,179
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Table S. The agronomic traits of sweet potato line CYY90-C17 in the regional field trails in 2006

Shoot vine  Root-tuber Dry Dry root
yield yield Index matter  Crude protein Crude starch Soluble sugar

Location Sweet potato (kg/ha) (kg/ha) (%) (%) (%) (%) (%)

Yunlin CYY90-C17 (line) 55,625 32,500 80.4 27.8 3.23 8.45 78.31
TNG 57 (cv.) 58,750 40,416 100.0 27.6 3.41 9.26 77.32
LSD (5%) 3,268 4,856

Chiayi CYY90-C17 (line) 38,958 24,147 77.3 28.4 3.02 9.54 76.22
TNG 57 (cv.) 20,416 31,250 100.0 30.3 2.96 10.17 78.28
LSD (5%) 3,567 4,524

Tainan CYY90-C17 (line) 59,375 26,750 83.5 25.5 3.17 10.24 75.34
TNG 57 (cv.) 54,166 32,041 100.0 28.1 3.29 9.25 76.28
LSD (5%) 5,026 5,178

Kaohsiung  CYY90-C17 (line) 66,875 27,750 70.0 32.6 3.45 11.01 78.27
TNG 57 (cv.) 78,083 39,625 100.0 339 2.99 9.58 77.35
LSD (5%) 4,152 5,685

Mean CYY90-C17 (line) 55,208 27,787 77.6 28.6 3.22 9.81 77.04
TNG 57 (cv.) 52,854 35,833 100.0 30.0 3.16 9.57 76.81

LSD (5%) 2,127 4,154
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Table 6. Agronomic traits of six sweet potato lines in the regional trials of 2005 and 2006

Shoot vine Root-tuber Dry Dry of root Yield stability
yield yield Index  matter Crude protein Crude starch Soluble sugar  Stability Standard
Sweet potato (kg/ha) (kg/ha) (%) (%) (%) (%) (%) (b) error of b
CYY90-05 48,679 28,411  65.6 26.8 3.84 9.86 83.24 1.56872 0.32537
CYY90-12 54,734 33,234 76.7 31.2 3.64 10.98 83.55 -0.42867 0.32775
CYY90-C17 57,568 35,629 823 29.7 3.12 9.89 76.33 1.36503 0.23646
TYY87-41 65,642 41,119 949 27.7 425 10.53 87.43 2.02623 1.65751
TYY87-51 67,133 37,241 859 27.0 4.39 8.70 87.30 0.97399 0.89230
TLSP-024 54,192 32,321 74.6 30.3 435 10.83 81.60 0.39072 1.23033
TNG 57 (cv.) 58,913 43,317 100.0 29.9 3.16 9.79 76.53 1.10397 1.07673
LSD (5%) 4,250 5,240
25
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Fig 1. Stability of root-tuber yield of sweet potato, six lines and one cultivar (control) in the regional trials of 2005
and 2006.
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Table 7. Reaction of sweet potato line CYY90-C17 to diseases “ and insects

Virus Mycoplasma-like Cylas formicarius
Rhizopus Leaf curl Yellow spot  Latent infection ~organism (MLO) (Fabricius)
Sweet potato nigricans disease disease disease (%) (%)
CYY90-C17 (line) Susceptible Susceptible Susceptible Susceptible 0 42.4
TNG 57 (CK) Susceptible Susceptible Susceptible Susceptible 0 45.7
TNG 66 (CK) Susceptible Susceptible Susceptible Susceptible 0 52.6
Red tail (CK) - - - - 0 30.5
Cropping season Fall, 2004 Fall, 2004 Fall, 2004 Fall, 2004 Summer, 2003 Summer, 2003

“ Resistance of diseases: 0% (High resistance), 0-5% (Resistance), 6-10% (Moderate resistance), 11-20% (Moderate susceptible),
21-30% (Susceptible), more than 31% (High susceptible).
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Table8. Effects of harvest date on the root-tuber yield and root contents of sweet potato, line CYY90-C17
(TNG 73) and TNG 57 (cv.)*

The ratio of Dry root contents
Growth ~ Shoot vine  Root-tuber Dry commercial  Crude Crude Soluble
stage yield yield” Index matter product™ protein starch sugar
Sweet potato (day) (kg/ha) (kg/ha) (%) (%) (%) (%) (%) (%)
TNG 57 (cv.) 120 16,700 21,583 b 63.9 321 40.12 3.01 9.24 78.45
150 18,500 31,750 a 94.1 29.8 62.10 2.95 10.21 79.20
180 16,500 33,750 a 100.0 31.9 63.50 3.14 9.74 76.24
CYY90-C17 (line) 120 16,667 20,916 b 63.1 28.9 45.20 3.24 9.89 76.31
150 19,500 30,000 a 90.5 30.5 70.80 3.08 9.12 75.22
180 19,334 33,167 a 100.0 29.9 68.18 2.98 10.24 79.35

“ Planting date: September 15, 2005; Harvest date: 120, 150 and 180 days after planting.
¥Means in each column followed by different letters are different significantly at 5% level by LSD test.

A
*The ratio of comer product (%) = - %100 %.
Total root weight

A: The root weight of root diameter between 5.8—10 cm and root length between 10-22.5 cm.
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Table 9. Effects of fertilization on root-tuber yields and root content of sweet potato, line CYY90-C17 (TNG 73)
and TNG 57 (cv.) *

The ratio of Dry root contents
The amount of ~ Shoot vine  Root-tuber Dry commercial Crude  Crude  Soluble
fertilization N:P:K yield yield” Index matter  product* protein  starch sugar
Sweet potato (kg/ha) (kg/ha) (kg/ha) (%) (%) (%) (%) (%) (%)
TNG 57 (cv.) 30:30:90 19,166 22917b 674 302 61.42 3.06 9.12 78.09
60:30:180 22,000 30,416 a 89.6  30.6 65.26 2.93 10.21 79.21
120:30:360 21,250 34,000a 100.0 314 66.17 2.99 9.65 79.56
CYY90-C17 (line) 30:30:90 17,500 22,083 b 773 30.5 65.20 3.16 8.98 77.10
60:30:180 20,333 27,500 a 96.2  30.8 68.71 3.08 9.25 78.32
120:30:360 21,167 28,583a 100.0 31.9 70.28 2.89 10.05 79.25

“ Planting date: September 15, 2005; Harvest date: February 17, 2006.
YMeans in each column followed by different letters are different significantly at 5% level by LSD test.

A
*The ratio of comer product (%) = - % 100 %.
Total root weight

A: The root weight of root diameter between 5.8—10 cm and root length between 10-22.5 cm.
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Table 10. Effect of planting density on root-tuber yield and root content of sweet potato, line CYY90-C17
(cv.TNG 73)*

. D f root tent:
The ratio of ry of root contents

Planting Shoot vine  Root-tuber Dry  commercial Crude Crude Soluble
density yield yield” Index  matter product* protein starch sugar
Sweet potato (plants/ha) (kg/ha) (kg/ha) (%) (%) (%) (%) (%) (%)
25,000 14,833 20,833 b 73.9 31.3 65.20 2.89 9.32 78.25
33,333 17,333 22,166 b 78.7 322 63.50 2.94 9.15 76.52
TNG 57 (cv.)
40,000 19,833 28,166 a 100.0 29.7 62.31 3.05 10.06 77.27
50,000 20,250 28,500 a 101.2 28.4 60.34 3.00 11.21 75.26
25,000 16,500 21,833 b 75.9 30.6 63.21 3.13 8.79 76.46
33,333 19,000 26,667 ab 92.8 29.6 66.15 3.20 10.23 77.38
CYY90-C17 (line)
40,000 19,833 28,750 a 100.0 30.8 68.20 2.79 10.08 76.43
50,000 20,000 28,833 a 100.3 30.8 67.45 2.98 9.79 75.09

“ Planting date: September 15, 2005; Harvest date: February 17, 2006.
¥ Means in each column followed by different letters are different significantly at 5% level by LSD test.
A
X : 0/ — 0% o
The ratio of comer product (%) Total root weight x 100 %

A: The root weight of root diameter between 5.8-10 cm and root length between 10-22.5 cm.

# 11. CYY90-C17 =7, & 57 BEETERAN [ S 0 Ry 5 ST At
Table 11. Comparison of chemical components of sweet potato, line CYY90-C17 (TNG 73) and TNG 57 (cv.)

Crude Edible Reducing

fiber fiber sugar  Starch Carotenoid Vatamin C ~ Calcium  Phosphorus  Vatamin E
Sweet potato (%) (%) (%) (%) (IU/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100 g)
TNG 57 (cv.) 0.93 2.48 4.42 21.71 260.6 28.43 31.00 41.54 0.31

CYY90-C17 (line)  0.77 2.44 4.46 19.02 Non 19.60 66.96 61.31 0.44
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Fig 2. Changes of content of anthocyanins in skin and flesh of sweet potato, line CYY90-C17 (TNG 73) and TNG 57
(cv.).
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Fig 3. Maps of HPLC analysis of anthocyanins in skin and flesh of sweet potato, line CYY90-C17 (TNG 73).

# 12. CYY90-C17 9} #5) Hki e Ak s b0 (IR < {1 57 9

Table 12. Panel tests on appearance and taste of sweet potato by comparing control cultivar TNG 57 (cv.) with
line CYY90-C17 (TNG 73)

Appearance of tuber * Taste of root tuber *
Shape Skin Flesh ¥ The degree of browning * Texture Aroma Sweetness Palatability
1.5 1.6 0.1 0.8 0.1 0.1 1.6 0.1

“Score: Excellent +2, Good +1, Check 0, Bad -1, Worst -2.
Y Color of flesh was determined after cooking for 30 minutes.
*The degree of browning: Root immersed in 0.25 M catechol for 10 minutes and then determined the degree of browning.
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Fig 4. Sweet potato, line CYY90-C17 (TNG 73), showing size, shape and color of root tubers.
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Fig 5. Sweet potato, line CYY90-C17 (TNG 73), showing purple colored flesh.
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Breeding of the New Sweet Potato Variety, Tainung No. 73"

Yung-Chang Lai**, Zhong-Tian Li*, Toong-Long Jeng’,
and Wu-Hsiung Tsai®

Abstract

Lai,Y.C.,Z. T.Li, T. L. Jeng, and W. H. Tsai. 2008. Breeding of the new sweet potato variety, Tainung No. 73. J. Taiwan
Agric. Res. 57:279-294.

Tainung No.73, a new sweet potato variety, was developed and released through hybridization of TNG 62 (&)
and a local variety with purple flesh (?) in 2000 and further selection of offspings in 2001. The selected line
CYY90-17 was formally approved for registration and designated as variety Tainung No.73 (TNG73) on March 16,
2007, after a series of testing and evaluation, including preliminary (2002) and advanced (2003) yield trials and
regional trials (2005-2006). The root-tuber yield of Tainung No.73 was 25,999 kg/ha in 2002 (1.2% higher than the
control variety, Tainung No.57), 29,334 kg/ha in 2003 (21.1% higher than the control variety, Tainung No.57), and
averaged yield 33,899 kg/ha in 2005 and 2006 (lower than Tainung No.57). The root-tuber yield of TNG No.73 is
stable, over 30 t/ha in planting time, planting density and fertilization trials. Root-tuber of TNG No.73 is spindle
shape with pinkish red skin and purple flesh. Root-tuber of TNG No.73 is rich in anthocyanin (an anti-oxidant)
which is higher in root skin than in root flesh. Root-tuber of TNG No.73 can be used as table food for its flavor as
well as health food for its rich source of anti-oxidant. This is the first purple variety developed through breeding in

Taiwan.

Key words: Sweet potato, Purple flesh, Yield trial, Regional trial, Anthocyanin.
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