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Abstract: The diversity of fruit traits and fuzzy comprehensive evaluation of the persimmon germplasm resources which
collected from different climatic regions were studied in order to further reveal the information of persimmon germplasm
resources in Guangxi Zhuang Autonomous Region . The results indicated that there were ample diversities in the fruit
traits of different genotypes about the persimmon germplasm resources. The fuzzy comprehensive evaluation index FCI of
the 86 accessions of persimmon germplasms was 1. 849 to 3. 947 with an average of 2.835. The persimmon germplasms
could be divided into five grades according to the FCI range. The number of germplasms in the fifth grade which had the
highest FCI value was the fewest accounting for 3.49% of the total collected germplasms. The number of germplasms in
the first grade which had the lowest FCI value was the most accounting for 48.84% . The FCI value of persimmon culti—
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comprehensive fruit traits were excellent and were highly recommended to be used in the development and utilization.
Some seedlings with excellent individual trait were not suitable for growing and promotion directly but they were very
useful in the improvement of persimmon varieties.
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Table 1  Rating and determination results of fruit traits of different persimmon genotypes

Fruit _ Seed No Maturity Single fruit Content of soluble
Variet Germplasm  Localit appear— Fruit rust B - ( date) weight ( ) solid (%)
y P y PI
speckle
ance
86 100 0.0 100 10.01 80 36.87 67 18.52 82
Diospyros LI2 86 100 0.0 100 10.01 80 35.28 67 18.20 81
kaki LL3 86 100 1.0 96 10.01 80 44.20 69 18.60 83
LY4 92 100 2.0 91 10.05 77 83.24 77 17.52 79
HZ 86 100 2.0 91 10.20 67 77.14 76 18.01 80
LY1 92 100 0.0 100 10.10 74 59.30 73 18.50 82
LY2 92 100 0.0 100 10. 10 74 31.35 66 18.10 81
LY3 90 100 0.0 100 10.15 71 130. 62 86 16.83 76
92 100 0.0 100 10.15 71 37.37 67 18.64 33
90 100 0.0 100 10.20 67 222.96 95 18.52 82
92 100 0.0 100 10.01 80 107.09 82 18.60 83
93 100 0.0 100 10. 05 77 115.75 84 19.52 85
GN1 90 100 0.0 100 10.25 64 148.56 90 16.16 74
GN2 92 100 0.0 100 10.05 77 70.31 75 17.49 78
GN3 92 100 0.0 100 10.05 77 75.62 76 16.57 76
GN4 90 75 4.8 77 11.05 63 79.43 76 16. 81 76
90 100 0.0 100 10. 15 71 94. 46 79 17.08 77
GB1 85 100 5.0 76 10.25 64 54.55 72 16. 60 76
GB2 90 100 1.0 96 10.20 67 176.98 93 12.32 61
GB3 90 100 0.0 100 10.05 77 50. 80 71 16.83 76
GB4 90 90 2.4 89 11.05 63 33.24 66 17.05 77
GB5 90 100 2.0 91 11.01 60 72.71 75 17.42 78
GB6 90 100 0.0 100 10.01 80 89.59 78 15.63 73
90 100 0.0 100 10.05 77 97.09 79 17.07 77
LQ1 90 100 3.2 85 10.15 71 43.00 68 19.50 85
YZ11 92 78 5.0 76 11.05 63 32.98 66 21.50 92
D. oleifera LY5 82 70 3.2 85 11.05 63 52.61 71 14.51 68
LY6 75 100 1.0 96 10. 25 64 38.08 67 14.52 68
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1
. Maturit Single fruit Content of soluble
Vari . T Fruit Fruit rust Seed No. ( date)y weiiht (g) solid ( %)
ariety  Germplasm  Locality appear—
speckle
ance
GCl1 78 78 7.6 62 10.20 67 62.13 73 14.8 69
GC2 78 75 6.0 71 11.01 60 44.63 69 12.30 61
GC3 68 75 2.0 91 11.10 66 53.29 71 13.21 64
PL1 68 100 8.0 60 10.25 64 45.69 69 13.62 65
JCJ 75 78 7.0 65 10.20 67 62.01 73 14.20 67
P12 78 100 6.0 71 10.20 67 63.77 73 17.08 77
YZ5 82 75 6.7 67 10.05 77 75.61 76 13.52 65
Y76 82 82 6.0 71 10.25 64 48.50 70 14.60 69
YZ7 78 68 7.0 65 10.25 64 30.09 66 14.50 68
Q79 78 100 5.1 75 11.01 60 79. 66 76 14.31 68
QZ10 65 68 7.6 62 11.10 66 122.44 85 17.05 77
QZ1 75 80 3.2 85 10.15 71 41.11 68 16.55 75
Q72 75 65 4.0 81 10.05 77 42.75 68 13.60 65
QZ3 78 78 3.3 84 10.15 71 26.48 65 14.21 67
Q74 75 78 3.0 86 10.10 74 20.41 63 13.80 66
QZ5 68 70 3.0 86 10.20 67 39.29 68 13.82 66
QZ6 78 85 4.8 77 10.20 67 23.25 64 15.09 71
QZ7 80 90 1.0 96 11.01 60 57.46 72 14.20 67
QZ8 78 70 2.0 91 11.01 60 53.18 71 14.80 69
YZ8 72 68 6.0 71 10.05 77 59.90 73 16.82 76
YZ9 75 78 5.8 72 10.15 71 79.71 76 15.57 72
0Bl 68 100 3.0 86 11.25 77 93.57 79 15.24 71
0B2 68 100 2.0 91 11.20 74 171.50 92 15.20 71
QB3 68 85 3.2 85 12.01 81 89.61 78 15.21 71
QB4 68 85 5.0 76 11.20 74 145. 60 89 16.03 74
GB7 75 100 1.0 96 11.10 66 126.44 86 12.60 62
GBS 65 100 0.0 100 10.01 80 77.17 76 17.18 77
YZ1 68 80 4.0 81 12.10 87 154.69 91 18.24 81
Y72 66 90 5.0 76 11.05 63 55.68 72 13.70 66
YZ3 66 90 5.0 76 11.05 63 109.97 83 14.71 69
Y74 65 95 2.0 91 11.05 63 131.36 87 13.20 64
LY7 78 75 3.0 86 10.25 64 75.26 75 16.70 76
LY8 68 90 5.2 75 10.15 71 87.27 78 14.04 67
LY9 64 100 2.0 91 10. 15 71 60.22 73 12.62 62
XL1 68 90 5.0 76 10.05 77 61.45 73 16.53 75
XL2 68 100 0.0 100 10.15 71 72.00 75 15.23 71
XL3 72 68 0.0 100 10.25 64 57.07 72 16.72 76
XL4 65 100 3.2 85 10.15 71 99.00 80 13.03 63
XL5 65 100 6.0 71 10.20 67 99.41 80 13.02 63
XL6 72 78 4.0 81 11.01 60 97.46 80 15.70 73
XL7 75 90 2.0 91 10.15 71 70.51 75 18.73 83
XL8 78 90 6.2 69 10.15 71 40.42 68 15.14 71
XL9 85 85 2.0 91 10.20 67 49.21 70 15.52 72
XL10 65 100 1.0 96 10.20 67 54.77 72 21.02 91
XL11 72 95 5.0 76 10.10 74 98.14 80 12.23 61
TL1 68 80 7.0 65 11.01 60 77.74 76 17.02 77
T2 68 95 0.0 100 11.01 60 135.80 87 18.20 81
TL3 68 100 8.0 60 11.10 66 163.8 92 16.74 76
LL1 72 86 1.2 95 10.15 71 81.02 77 15.54 72
YZ10 68 95 6.0 71 11.10 66 90.77 80 18.23 81
TLA 75 90 1.0 96 11.25 77 113.90 83 18.72 83
D. kaki var. 1 92 85 3.0 86 10. 15 71 21.48 64 20.03 87
silvestris 2 92 68 1.3 94 10.15 71 23.94 64 19.50 85
3 93 90 8.0 60 11.10 66 12.50 62 25.50 95
4 93 78 3.0 86 11.10 66 19. 66 63 25.52 95
5 93 90 1.0 96 10.10 74 24.56 64 19.50 85
6 92 100 7.0 65 10.25 64 8.76 61 16.83 76
7 92 90 0.0 100 11.15 70 10.48 61 21.50 92
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Table 2 Rating criteria for persimmon fruit quality traits
Trait Standard Score Trait Standard Score
( ) 91 ~ 100 (2 (>150) 91 ~ 100
Fruit appearance ( ) 81 ~90 Single fruit weight (101 ~150) 81 ~90
( ) 71 ~80 (51 ~100) 71 ~80
( ) 60 ~70 (5 ~50) 60 ~70
Maturity (9 15 ) 91 ~ 100 () Seed No. (0~2.0) 91 ~100
(9 15 ~9 30 ) 81 ~90 (2.1~4.0) 81 ~90
(10 1 ~10 15 71 ~80 (4.1~6.0) 71 ~80
(10 16 ~11 15 60 ~70 (>6.0) 60 ~70
(11 16 ~11 30 71 ~80
(12 1 ~12 15 ) 81 ~90
(1215 ) 91 ~ 100
91 ~100 Content of solube (>21.0) 91 ~ 100
Fruit rust speckle 81 ~90 solid( %) (18.1~21.0) 81 ~90
71 ~80 (15.1~18.0) 71 ~80
60 ~70 (<15.0) 60 ~70
10

Note: Ten fruits are used to count the average number of seeds per fruit for each accession. The maturity is the time when the fruits are matured and can

be eaten crisply.
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Table 3 Diversity of fruit phenotypic characters
Trait Range Number % Traits Range Number %
12 13.95 33 38.37
Colour of fruit 43 50.00 Fruit surface 10 11.63
15 17. 44 rust speckle 16 18.60
16 18. 60 27 31.40
25 29.07 0 21 24.42
Seed No.
Fruit rust speckle 32 37.21 1.0~2.0 20 23.26
14 16.28 2.1~4.0 16 18.60
15 17.44 4.1~6.0 18 20.93
>6.0 11 12.79
50 58. 14 () <20 5 5.81
Fruit shape 3 3.49 Single fruit 21 ~50 23 26.74
4 4.65 weight 51 ~100 42 48.84
7 8.14 101 ~200 15 17.44
7 8.14 201 ~300 1 1.16
8 9.30 9 15 ~10 1 6 6.98
5 5.81 Maturity 100 2 ~10 15 31 36.05
1 1.16 10 16 ~11 15 43 50.00
1 1.16 11 16 ~12 1 5 5.81
12 1 1.16
23.26% 6.0
50. 00% 12.79% » N
13.95% - N N N N
3.93 3.33 &
o 2.1.2 RENSW AL
61.63% N N N N
o VC ( 4) o
31.40% 11.63% . 12.23%
o ~25.52% 16.45% 0. 159,
10 1 ~12 15. 00%
10 N 31.40%;
o 10 2 ~11 21.00% 5.81% o
15 86.05% . 12 21.20%
1 2.33% . 17. 60%
15.26%
N 0.055% ~1.477%
o 4 0.239% 0. 848,
70.93% o 0.20%
17.44% o 47.67% ; 0.21% ~ 0.
40% 39.53%;
24.42%; 1.0~2.0 0.80% 2.33% -
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Table 4  Diversity of fruit inclusion contents
Trait Range Number % Trait Range Number %
(%) <15.00 27 31.40 (%) <0.20 41 47.67
Soluble solid 15.01 ~17.00 25 29.07 Titratable acid 0.21 ~0.40 34 39.53
17.01 ~19.00 24 27.91 0.41 ~0.60 8 9.30
19.01 ~21.00 5 5.81 0.61 ~0.80 1.16
>21.00 5.81 >0.80 2 2.33
(%) <4.00 23 26.74 (mg * kg™) <0.20 4 4.65
Soluble sugar 4.01 ~5.00 13 15.12 Soluble tannin 0.21 ~0.40 58 67.44
5.01 ~6.00 18 20.93 0.41 ~0.60 10 11.63
6.01 ~7.00 25 29.07 0.61 ~0.80 3 3.49
. =7.00 7 8.14 >0.80 11 12.79
Ve (mg 100 ¢7) <30.00 26 30.23 (mg* o) <0.20 33 38.37
30.01 ~50.00 33 38.37 Souble protein 0.21 ~0.40 32 37.21
50.01 ~80.00 20 23.26 0.41 ~0.80 16 18.60
80.01 ~100. 00 5 5.81 0.81~1.20 3 3.49
>100. 00 2 2.33 >1.20 2 2.33
33% .
6.611% 4.659% . 0.399 mg * g
0.152 ~1.580mg * kg™ 0.293 mg+ g’  0.264 mg*g's
0.431 mg. kg_l 0.753, 2.2
0.21 ~0.40mg * kg™ 86
67.44% FCI( 5) FCI
0.80 mg * kg 12.79% . FCI o 5
0.673 mg * 86 FCI 1.849 ~
kg™ 3.947 2.835.
0.359% 0.434% - N ~LYI.GN2, ~LY3.
Ve 21.00 ~112.320 mg * GN3. 7. .GB6. WLY2
100 g 44. 66 mg * 100 g o
0.464. Ve 30. 01 ~50. FCI
00 mg * 100 g 38. 5 ( 6), 1
37%; Ve 100. 00 mg * 100 g 48.84% ; 4
2.33% 18.60%;
Ve 71.76 mg * kg 3.49%
28.69 mg * kg”  48.92 mg * kg™ .
0. 058 ~ 3
1.393 mg * g” 0.323 mg * g
0.78. 0.20 mg *
g 38.37%:; N N
1.20 mg * ¢ 2. ( 2004, 2008) .
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Table 5 Fuzzy comprehensive evaluation of persimmon germplasm resources
Germplasm FCI Germplasm FCI Germplasm FCI Germplasm FCI
3.947 4 3.277 GN4 2.693 XL8 2.355
3.898 HZ 3.271 LY6 2.691 6 2.347
3.808 1 3.223 QB3 2.673 OZ4 2.341
LY1 3.667 GB2 3.206 QZ7 2.672 QZ6 2.337
GN2 3.642 GB5 3.185 XL3 2.64 YZ8 2.326
3.63 XL10 3.153 P12 2.64 LYS8 2.297
LY3 3.607 2 3.149 QB4 2.621 YZ3 2.268
GN3 3.607 GBS 3.136 LY7 2.617 YZ6 2.264
7 3.591 TL2 3.085 QZ1 2.579 Q72 2.207
3.568 XL7 3.07 YZ10 2.562 GC3 2.197
GB6 3.566 Y71 3.05 XL1 2.532 XL5 2.135
3.559 3 3.016 Y74 2.5 QZ5 2.081
LY2 3.552 QB2 3.008 TL3 2.45 TL1 2.068
3.54 YZ11 2.999 XI14 2.447 GCl 2.066
LL3 3.537 GB4 2.953 QZ9 2.43 Y72 2.053
LI2 3.535 XL2 2.904 LY9 2.42 QZ10 2.039
LY4 3.53 X9 2.831 QZ8 2.377 JCJ 2.012
GN1 3.506 GB7 2.824 XL11 2.372 YZ7 1.86
GB3 3.502 LL1 2.804 XL6 2.37 PLI1 1.857
5 3.47 YZ5 2.799 LY5 2.37 GC2 1.849
TLA 3.354 QB1 2.79%4 QZ3 2.37
LQ1 3.319 GB1 2.788 YZ9 2.357
6

Table 6 Contrast between evaluation class and FCI

Evaluation class 1 2 3 4 5
FCI Limits of FCI <2.7 2.7~3.0 3.1~3.4 3.5~3.8 >3.8
No. of single plant 42 14 11 16
Proportion of single plant ( %) 48.84 16.28 12.79 18. 60 3.49
N Ve 2011; 2011) .
o 3.1
0 3.1~3.4
3.5
o N N N LYI.
N N N GN2.LY3.GN3.GB6.LY2.LL3.1L1L2.LY4.GN1.GB3

( 2005; 2006;
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