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 (Colorimeter NF-333, Japan) Lab
Uniform Lightness Chromaticness Scale Atago

50
18 93 1 4

39 93 95 1 93
3 4 94 4 95 3

59 94 4
95 1 3 4

35 14 94
1 3 95 1 3

41 124 94 1 3
95 1 3 4 46

95 1 31 2 23 3 24 4
22 52 66 1 10 2 2
3 18 3 25 44-74 1 25 2

16 3 16 23 50-57 1 24
2 24 3 17 47-57 1

44-74

1. 2006

Table 1. The phenological periods of Prunus campanulata located in different regions of Taiwan in 2006 

Location Full bloom Fruit harvest FDP z (days) 

Yangmingshan 1/31-2/23 3/24-4/22 52-66 
Wulai 1/10-2/2 3/18-3/25 44-74 
Nanjhuang 1/24-2/24 3/17-4/12 47-57 
Wushe 1/25-2/16 3/16-3/23 50-57 
z FDP (Fruit development period):from full bloom to first commercial harvest. 
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93 95 220 2
0.84 g 0.56 g

1.84 g 0.18 g
0.16 g 0.12 g

73.7% 11.1-12.1 mm 8.7-10.2 mm L
25.29-28.24 a 11.51-17.09 b 5.58-9.17

10.7-12.9 °Brix 2.2 °Brix 5
1.1-1.7% 0.6% 2

5 93 95 220
0.21-1.40 g 0.2 g 7

1.21-1.40 g 1.4%
0.61-0.80 g 0.81-1.00 g 36.4%

0.5% 3
94 95 158
0.21-2.00 g 0.61-0.80 g 31.0% 1.41 g

3.8% 0.60 g 10.1% 4
1.2 g 6 0.41-0.60 g 46.2%

0.40 g 21% 1 g 0.6% 5
60-90% 5% 5

76-80% 39.5% 86-90%
1.4% 6

7
3.0-19.0 °Brix 2 °Brix 8

11.1-13.0 °Brix 32.5% 17.1-19.0 °Brix
5.3% 7.0 °Brix 3.3% 7

3.0% 0.5% 6
1.01-1.50% 39.0% 2.51- 3.00% 4.8% 1.0%

32.9% 8

2 9

1 2
3 4 44-74 1

45 60
75
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2.
Table 2. Fruit characteristics of Prunus campanulata located in different regions of Taiwan 

Fruit skin color 

Location 
No. of 
trees 

Fruit 
weight

(g)

Max.
fruit

weight 
(g)

Min.
fruit

weight 
(g)

Seed
weight

(g)

Flesh 
Propor
-tion 
(%)

Fruit 
length
(mm)

Fruit
width
(mm) L A b 

Soluble 
solids 

(°Brix)
Acidity 

(%)z

Yangmingshan 35 0.84 1.77 0.43 0.16 80.1 12.1 10.2 25.29 11.51 5.58 10.7 1.1 

Wulai 59 0.72 1.84 0.28 0.14 80.1 11.7 10.2 25.91 12.52 6.25 12.9 1.7 

Nanjhuang 46 0.67 1.65 0.22 0.14 78.1 11.7 9.6 27.41 17.09 8.73 11.8 1.2 

Wushe 41 0.56 1.16 0.18 0.12 78.2 11.1 8.7 28.24 12.67 9.17 12.6 1.3 

Alishan 39 0.60 0.86 0.30 0.16 73.7 
z Acidity is calculated as percent of malic acid. 

3.
Table 3. Frequency distribution of mean fruit weight of Prunus campanulata trees located in different regions of 
Taiwan 

Mean fruit  
weight z(g) Yangmingshan Wulai Nanjhuang Wushe Alishan Sum 

Frequency 
(%)

0.21-0.40  0  0  1  0  0   1 0.5 
0.41-0.60  1  2 17  5  5  30 13.6 
0.61-0.80 15 14 17 22 12  80 36.4 
0.81-1.00 15 24  9 12 20  80 36.4 
1.01-1.20  3 17  2  2  2  26 11.8 
1.21-1.40  1  2  0  0  0   3 1.4 
Sum 35 59 46 41 39 220 100.0 
z Data were divided into 6 classes between 0.21 to 1.40 g, and width of each class is 0.20 g. 

4.
Table 4. Frequency distribution of maximum fruit weight of Prunus campanulata trees located in different regions of 
Taiwan 

Mean fruit  
weight z(g) Yangmingshan Wulai Nanjhuang Wushe Sum 

Frequency  
(%)

0.21-0.40  0  0  0  1   1 0.6 
0.41-0.60  0  2  4  9  15 9.5 
0.61-0.80  2  6 22 19  49 31.0 
0.81-1.00 16 13 10  6  45 28.5 
1.01-1.20  9  8  8  6  31 19.6 
1.21-1.40  6  4  1  0  11 7.0 
1.41-1.60  1  1  0  0   2 1.3 
1.61-1.80  1  1  1  0   3 1.9 
1.81-2.00  0  1  0  0   1 0.6 
Sum 35 36 46 41 158 100.0 
z Data were divided into 9 classes between 0.21 to 2.00 g, and width of each class is 0.20 g. 
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5.
Table 5. Frequency distribution of minimum fruit weight of Prunus campanulata trees located in different regions of 
Taiwan 

Mean fruit  
weight z (g) Yangmingshan Wulai Nanjhuang Wushe Sum 

Frequency 
(%)

0.00-0.20  0  0  0  2   2 1.3 
0.21-0.40  0  5  8 18  31 19.6 
0.41-0.60 15 14 26 18  73 46.2 
0.61-0.80 14 15  8  3  40 25.3 
0.81-1.00  6  1  4  0  11 7.0 
1.01-1.20  0  1  0  0   1 0.6 
Sum 35 36 46 41 158 100.0 
z Data were divided into 6 classes between 0 to 1.20 g, and width of each class is 0.2 g. 

6.
Table 6. Frequency distribution of fruit flesh proportion of Prunus campanulata trees located in different regions of 
Taiwan 

Flesh
proportion z (%) 

Yangming
shan Wulai Nanjhuang Wushe Alishan Sum 

Frequency 
(%)

60.0-65.0  0  0  1  1  2   4 1.8 
65.1-70.0  0  0  2  0  6   8 3.6 
70.1-75.0  2  4  7  8 15  36 16.4 
75.1-80.0 17 22 18 16 14  87 39.5 
80.1-85.0 16 31 17 16  2  82 37.3 
85.1-90.0  0  2  1  0  0   3 1.4 
Sum 35 59 46 41 39 220 100.0 
z Data were divided into 6 classes between 60 to 90%, and width of each class is 5%. 

7. 94-95
Table 7. Frequency distribution of soluble solids of Prunus campanulata trees located in different regions of Taiwan 
in 2005 to 2006 

Soluble solids z

(°Brix) Yangmingshan Wulai Nanjhuang Wushe Sum 
Frequency 

(%)
3.0-5.0  0  0  1  1   2 1.3 
5.1-7.0  2  0  0  1   3 2.0 
7.1-9.0  9  0  3  4  16 10.6 
9.1-11.0 13  2 12  5  32 21.2 
11.1-13.0  4 22 14  9  49 32.5 
13.1-15.0  2  8  6 10  26 17.2 
15.1-17.0  2  4  2  7  15 9.9 
17.1-19.0  3  0  2  3   8 5.3 
Sum 35 36 40 40 151 100.0 
z Data were divided into 8 classes between 3.0 to 19.0 °Brix, and width of each class is 2 °Brix. 
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8.

Table 8. Frequency distribution of titratable acid of Prunus campanulata trees located in different regions of Taiwan 

Titratable Acid z

(%) Yangmingshan Wulai Nanjhuang Wushe Sum 
Frequency 

(%)

0.00-0.50  2  0  0  0   2  1.4 
0.51-1.00 12  5 14 15  46 31.5 
1.01-1.50 16 13 15 13  57 39.0 
1.51-2.00  5  9  7  6  27 18.5 
2.01-2.50  0  4  2  1   7  4.8 
2.51-3.00  0  4  0  3   7  4.8 
Sum 35 35 38 38 146 100.0 
z Acidity is calculated as percent of malic acid. Data were divided into 6 classes between 0 to 3%, and width of each 

class is 0.5%. 

9.

Table 9. Fruit characteristics of good selections of Prunus campanulata in different regions of Taiwan 

Fruit skin color 

Location 
No. of 
trees 

Fruit 
weight

(g)

Max
fruit

weight 
(g)

Min
fruit

weight 
(g)

Seed
Weight

(g)

Flesh 
propo 
-rtion
(%)

Fruit 
length
(mm)

Fruit 
width 
(mm) L A b 

Soluble 
solids 

(°Brix)
Acidity 

(%)z

Y-20 1.2 1.4 0.9 0.2 83.3 13.4 11.4 22.7  3.6 1.5 17.1 0.9 Yangmingshan 
Y-23 0.8 1.0 0.7 0.2 78.5 12.7 10.2 22.8  0.7 0.5 19.0 0.6 
WL-7 1.3 1.4 1.1 0.2 80.8 14.3 12.2 20.4  7.8 3.0 15.1 0.9 Wulai 
WL-23 0.9 1.8 0.6 0.2 78.0 12.1 11.0 21.9  4.3 1.0 13.2 2.5 
N-3 1.0 1.2 0.8 0.2 81.3 13.1 10.7 20.3  2.9 1.2 17.7 0.6 Nanjhuang 
N-22 1.0 1.2 0.9 0.1 86.1 12.4 11.0 23.1 12.9 5.1 18.5 0.7 
W-22 1.0 1.2 0.7 0.2 83.4 11.3  9.9 21.4  1.7 0.8 16.8 0.6 Wushe 
W-25 0.6 0.8 0.5 0.1 81.7  9.1  7.8 21.5  2.7 0.8 17.2 0.5 

            

z Acidity is calculated as percent of malic acid. 

93 18 1,800 m
 (Ou & Song 1999; Ou et al. 2000)

760 190  (Ou & Chen 2002)
94

2 9 8
WL-7 1
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1. 2006 (A)  (B)
0.40 g (WL-14) 1.26 g (WL-7) 1 cm

Fig. 1. Fruit characteristics of Prunus campanulata collected from lowland regions of Taiwan in 2006. 
(A) Four main distribution areas in Taiwan. (B) Fruit of individual trees in Wulai. Average fruit weight range from 
0.40 g (WL-14) to 1.26 g (WL-7). Scale below shows 1cm in actual length. 

Joublan  (2005) 19
3.6-8.3 g 3.6-5.7 cm 11.7-28.8 °Brix

7-10
1.5 Pacific Agri-Food Research Center

9.2-11.3 g 16.7-20.1 °Brix (Kappwl 2005)
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1.48-1.59% (Iezzoni et al.
2005) 1.6-2.1% (Schuster & Wolfram 2005)

2.1-2.6% (Burak & Erbil 2006) 0.52-3.00%

92 94
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Selection for Large Fruit of Prunus campanulata Maxim. 
Germplasm in Taiwan1

Chia-Wei Song2, Ming-Te Lu2 and Shyi-Kuan Ou2,3

Abstract
Song, C. W., M. T. Lu, and S. K. Ou. 2007. Selection for large fruit of Prunus campanulata Maxim. 
germplasm in Taiwan. J. Taiwan Agric. Res. 56:289-297. 

Prunus campanulata Maxim. is one of the native plants in Taiwan.  The attractive fruits are red, 
small and astringent. It was only used for ornamental planting with low edible value.  The objectives of 
this research are to improve the fruit size and economic value of P. campanulata Maxim. by natural field 
selection.  Field selections were conducted at fruiting period in five lowland regions.  Average fruit 
weight for 220 sampling trees ranged for 0.36 to 1.33 g, 63.8% to 86.1%. for flesh proportion, 7.4 to 
19.0 °Brix for total soluble solid, and 0.5 to 3.0% for titratable acidity.  Eight good selections were under 
evaluation and utilization. 

Key words: Prunus campanulata Maxim., Field selection, Fruit characteristics. 
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