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Plus Tree Selection of Fresh Docynia delavayi (Franch.) Schneid.

XU Liu',LIU Yu', YANG Lin', TIAN Jin-hong', LI Jing-ting' ,MA Hai-tao', LI En-liang®, WANG Da-wei'
('College of Forestry, Southwest Forestry University, Key Laboratory of Ministry of Education for Conservation and Utilization of
Mountain Forest Resources in the Southwest China / Key Laboratory for Forest Genetic and Tree Improvement & Propagation in
Universities of Yunnan Province, Kunming 650224 ; *Yunnan Province Mojiang Xigiao Provincial Nature Reserve Management

Bureau, Puer 654800)

Abstract: Docynia delavayi (Franch.) Schneid. is a well-known wild fruit tree in Yunnan Province, whose
fruit is rich in nutrients and ideal green fruit. The fruit is rich in tannins, crude fibres and flavonoids, resulting in
most of the fruit being sour and difficult to eat fruits directly. The preliminary resource survey of Docynia
delavayi (Franch.) Schneid. revealed abundant natural variations on fruit. For example, some of them showed a
better taste of sweet juice and crispy flesh. Therefore, this study attempted to screen out the fresh Docynia
delavayi. In this study, 100 fresh-feeding plants from Nuozadu Township, Lancang County, Yunnan Province,
China, were analyzed for their fruit phenotypes (fruit weight, fruit cross diameter and fruit longitudinal
diameter). Based on the average fruit weight of 61.28 g as cutoff, 66 plus plants were obtained, followed by
quantifying the quality traits, such as total sugars, total acids, Vc, flavonoids, tannins, crude protein, and

crude fibre. There were phenotypic variations at all traits, among which the content of Vc was the most variable
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with a coefficient of variation of 0.318, and the content of total sugar was the most stable with a high overall
consistency with a coefficient of variation of 0.064. Based on the correlation analysis, except for crude protein
content that was significantly negatively correlated with flavonoid content, the other indicators were detected
with positive or negative correlations without significance. The comprehensive scoring method was used to score
and rank the initial selection of superior plants (the higher ranking with better overall quality) , and finally the
lower limit of significantly lower than average scores was determined according to the one-sample mean
hypothesis test. Thirteen fresh-feeding individuals with a total score higher than the lowest lower limit (56.13)
were identified, of which the first one was No. 98 with a score of 66 and the best overall performance, and the
rest of the plus trees are, in descending order of overall score: 1, 15, 34, 12, 76, 9, 77, 8, 71, 7, 99, 6.
Collectively, this study obtained 13 plus trees of Docynia delavayi, thus providing raw material for the future

breeding of improved varieties of fresh Docynia delavayi.

Key words: Docynia delavayi (Franch.) Schneid.; plus tree selection; fruit quality ; comprehensive scoring

method
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B R C(Ve) MA4E MER W RnR KL
Z R E IR G E FR Y i, AR S FR e, &
— PR ERAR P SR O f R 2 SRS W 2RI rh
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Fig.1 Docynia delavayi(Franch.)Schneid. and its fruits
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Table 1 Scoring standard of each index of (Docynia delavayi (Franch.) Schneid.) comprehensive scoring method

Vi R YR C B

Sugar Acid Ve Flavonoids

W[ (g/100 g) oHE W[ (g/100 g) oHE W[ (g/100 g) IME W[ (g/100 g) IME
Range Score Range Score Range Score Range Score
18.23~19.39 1 13.23~14.05 1 0.36~0.60 1 6.90~7.42 1
19.39~20.55 2 12.41~13.23 2 0.6~0.84 2 6.38~6.90 2
20.55~21.71 3 11.59~12.41 3 0.84~1.08 3 5.86~6.38 3
21.71~22.87 4 10.77~11.59 4 1.08~1.32 4 5.34~5.86 4
22.87~24.03 5 9.95~10.77 5 1.32~1.56 5 4.82~5.34 5
24.03~25.19 6 9.13~9.95 6 1.56~1.80 6 4.30~4.82 6
25.19~26.35 7 8.31~9.13 7 1.80~2.04 7 3.78~4.30 7
26.35~27.51 8 7.49~8.31 8 2.04~2.28 8 3.26~3.78 8
27.51~28.67 9 6.67~7.49 9 2.28~2.52 9 2.74~3.26 9
28.67~29.83 10 5.85~6.67 10 2.52~2.76 10 2.22~2.74 10
29.83~30.99 11 5.03~5.85 11 2.76~3.00 11 1.70~2.22 11
HEHA By HLLF 4 R

Protein Tannin Fibre Weight

1Ll (/100 g) axlcl T (/100 g) Sr{H T (/100 g) sl T () el
Range Score Range Score Range Score Range Score
1.86~2.23 1 3.64~3.80 1 8.93~9.24 1 61.17~62.11 1
2.23~2.60 2 3.48~3.64 2 8.62~8.93 2 62.11~63.05 2
2.60~2.97 3 3.32~3.48 3 8.31~8.62 3 63.05~63.99 3
2.97~3.34 4 3.16~3.32 4 8.00~8.31 4 63.99~64.93 4
3.34~3.71 5 3.00~3.16 5 7.69~8.00 5 64.93~65.87 5
3.71~4.08 6 2.84~3.00 6 7.38~7.69 6 65.87~66.81 6
4.08~4.45 7 2.68~2.84 7 7.07~7.38 7 66.81~67.75 7
4.45~4.82 8 2.52~2.68 8 6.76~7.07 8 67.75~68.69 8
4.82~5.19 9 2.36~2.52 9 6.45~6.76 9 68.69~69.63 9
5.19~5.56 10 2.20~2.36 10 6.14~6.45 10 69.63~70.57 10
5.56~5.93 11 2.04~2.20 11 5.83~6.14 11 70.57~71.51 11
®2 ZEBIAKRIRIERET
Table 2 Statistics of Docynia delavayi( Franch.)Schneid. fruit characters

PR RO ROME P ez i AR
Character Max. Min. Average Range Starllda.rd Coefﬁ.cwtnt of
deviation variation

#42 (mm) Longitudinal diameter 63.07 43.84 52.32 19.23 3.810 0.073
#4% (mm) Transverse diameter 53.72 40.33 46.36 13.39 3.168 0.068
M EL Aspect ratio 1.39 0.94 1.13 0.45 0.086 0.076
HYLE (g) Weight 70.98 56.51 61.28 14.74 3.716 0.059

23 HEXMEST

FHRME T ITEE R B, BOB& / 5 AR Ve 8
il 2T 2 2 i AR OG, S AR T e UL
IEARDG SR i 5 Ve B A S R R IEAE,
Sy e PR E R A Ve TR SR
RE R FASE, SEM HEA AT R4S R
SEIEARDG; Wl & HHEN SRR D E A, 5

o MRS AR E R A HEA SRS
U HLEFYE S PR R A (3R 4) . R
T SRR A A DGR R AHOC R BN -0.2565 5
B S S AN, AR R BN -0.011 5 BR &
T SHLE (S R AUHLZF 2 & AR D PRI AR R
B4 0.016 F1-0.016, 7 A-PEAR B BR B R 541
[ 5 00 2 RGP R B AH DG R B 2
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Table 3 Variation analysis of fruit traits of (Docynia delavayi
(Franch.)Schneid. )

R EY

ek TAE OBRM BME
i Coefficient of

Character Average Max. Min. o

variation
S (g/100 g) 25711 29.28 21.14 0.064
Sugar
SR (/100 g) 8.781 13.27 5.09 0.215
Acid
i C(g/100 g) 1.566 3.00 0.59 0.318
Ve
H (g/100 g) 4.649 7.00 1.80 0.273
Flavonoid
MM (g/100 g) 3.693 5.47 2.33 0.211
Protein
(/100 ) 2.569 3.75 2.17 0.103
Tannin
HEF4E (/100 g) 7.052 9.20 6.10 0.093

Fibre

R4 ZEBIAKRIRIEAXESHT

24 ZEER

PL2s MRS [ AR A A DI 2 1 B v X6 66 1k A7)
PEOL BRI 725 G348, IR X B34 1 T K-S
(Kolmogorov smirnov ) K % , H: B4R K AE A M 1E 25
O3 A o AR B LA A5 5 Y B A T A AR
SEPBUR BRI, i 2 B RT3 50 T B
5613,

Fa 1557 KF 56.13 43 (0 BRRRAE oy B2 B R, I
66 FRUITE LA Hh ke t 13 R (3 5) , Hi bl o ok
B34 5125 R HE2 43000 4 1 55 Bk
TR R N 15 51345 Ve S it i s N
155 HEA 56 35 B & IR o 71 % HEZ 2R
10; HLEE A & A i s ok 15 8 5 HE& 435l
29 BT S RS e N 15 T 5 HLAT 4
SR REN NS TSRS  HEHB BN T,
11113 R E R KN 98 5 .76 5 H19 5 HE4 43
R 6T, LRI HEA S — 1985,
13934 66 41, 5B FRINAAT -

Table 4 Correlation analysis of Docynia delavayi(Franch.)Schneid. fruit

LE2VN b RER kxR C B M oy HIZPgE s
Character Sugar Acid Ve Flavonoids Protein Tannin Fibre Weight
S Sugar 1

SR Acid -0.044 1

4EZR C Ve -0.035 0.151 1

T Flavonoids -0.011 0.087 0.066 1

FHE 1 Protein 0.240 0.016 0.034 -0.256" 1

AT Tannin 0.029 -0.031 0.124 -0.063 0.111 1

M4k Fibre -0.021 -0.016 0.151 -0.091 0.041 -0.046 1

FRALE Weight 0.019 -0.149 -0.158 -0.183 0.215 -0.072 0.022 1

*FINTE P<0.05 /K- g A 5%

*Correlation is significant at the P<0.05 level

3 iTig

AR FR R AR [ , 2 56 P P AR 7 0 5 1 4 A
AT AR ], 04 AR g S PR, 6 A7 0
P T8 L SR S A TR SRS T L A
PERE R B 6 90— JAGHT WS IR g o)
TE TR A7 2 It 5 5 % 1 i LA b
RISE S iR L T et S Y e 2
13 A PR TS 3 e AT 0 SRALE A, e
SRS TR BB, T AU 2 8 SRR
DS PR T HERE . S I 265 2 A 730 S R
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JRAR R A TER A VR . AW ST TR, B
PR SE S JRL RO 8 A AR . SRS dh RMERE =
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eI DURSEE L TP S (B R v T 1 H 5
IR R R AR SR ST (] S 36 28 A T 5 BRI E , A
WFFE T e fop Er T DA, B B R o LA SR AT
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B R Ve AL U IE AR
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Table S Ranking and scores of comprehensive scoring method

s R b MR fiERC BT HEE e HHEZF A By He
Number Weight Sugar Acid A% Flavonoids Protein Tannin Fibre Score Ranking
98 10 7 9 5 8 9 9 9 66 1

1 4 8 8 9 7 10 10 9 65 2

15 8 7 10 10 9 5 8 6 63 3

34 8 9 10 7 7 7 8 6 62 4

12 8 9 8 1 10 7 9 9 61 5

76 10 8 9 9 6 5 8 6 61 6

9 10 7 7 1 9 8 8 10 60 7

77 4 8 7 8 8 8 8 9 60 8

8 6 6 8 6 10 10 9 4 59 9

71 8 7 3 5 11 9 8 8 59 10

7 4 8 9 9 3 5 10 10 58 11

99 9 6 7 5 8 9 8 6 58 12

6 7 8 9 5 8 2 8 10 57 13

RN AR Z A7 A3 — 5 AR A T
HEAT AR DG 43 BT AT LA B WL & B 2% IR ) £ P 7
R AR A DGR a B BT N TR e
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Schedule 1 (Docynia delavayi (Franch.) Schneid.) check tree information

e " L R oY ez C TR FHEA LIS FR LT Yt
Number  Trec-age (2) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g)
Weight Sugar Acid Ve Flavonoids Protein Tannin Fibre
1 35 64.88 26.87 8.31 2.51 3.90 5.47 2.34 6.50
2 23 61.84 25.01 9.25 1.48 4.39 3.16 2.63 6.88
3 22 62.49 29.28 8.04 1.03 5.37 4.46 2.27 6.71
4 37 62.35 22.08 8.84 2.01 3.90 3.25 2.17 7.95
5 20 65.96 26.17 11.12 1.03 3.76 2.66 2.51 6.53
6 25 67.35 27.24 6.70 1.55 3.44 2.35 2.58 6.22
7 28 64.13 27.21 7.37 242 6.04 3.68 2.36 6.38
8 33 66.41 24.22 8.31 1.71 2.73 5.35 243 8.06
9 26 70.23 26.19 8.84 0.59 3.09 4.68 2.55 6.28
10 30 65.42 26.73 6.83 1.25 4.34 3.95 242 7.61
12 25 68.52 28.29 7.64 0.59 2.29 4.36 243 6.55
13 27 64.42 29.21 9.11 1.75 6.37 3.88 2.38 7.55
14 26 62.06 26.57 6.03 1.50 2.47 3.64 2.53 7.31
15 22 68.65 26.10 5.90 2.55 2.82 3.67 2.66 7.39
16 24 64.58 24.75 12.33 1.80 6.37 3.59 2.63 6.86
24 23 64.69 24.69 9.65 2.20 5.13 3.15 2.73 7.77
25 27 70.98 26.67 10.05 1.03 4.31 3.65 2.17 7.65
26 28 69.62 21.89 8.04 1.19 5.90 2.96 2.29 6.35
27 22 69.03 23.64 7.24 2.03 6.40 2.64 247 7.12
28 17 67.99 26.69 7.84 1.36 5.38 4.55 2.53 7.23
29 23 66.61 21.14 10.18 1.25 6.45 3.37 2.51 6.25
30 27 62.21 26.62 8.84 1.97 5.85 4.25 2.62 6.63
31 21 63.07 28.24 8.71 1.89 6.42 2.33 243 7.86
32 21 62.84 26.17 13.27 2.31 2.58 3.55 2.39 6.81
33 24 68.39 26.97 8.31 1.03 5.58 3.76 2.44 6.88
34 20 68.07 28.37 6.43 2.03 4.11 4.35 2.57 7.55
36 19 62.05 24.92 7.97 1.03 4.36 2.74 2.33 7.31
38 22 66.07 23.69 6.83 1.46 4.48 2.37 2.66 6.25
39 16 63 28.23 11.39 2.58 6.43 4.65 2.93 6.68
40 20 63 27.60 9.11 1.03 6.40 3.12 243 6.98
41 20 65.98 25.81 8.84 2.03 4.11 3.85 231 8.01
42 28 65.14 27.11 9.38 1.48 4.97 3.25 2.34 7.43
43 29 67.64 27.15 8.31 1.19 5.00 4.28 3.75 7.29
56 27 62.34 23.65 7.64 1.40 4.42 2.72 3.02 7.21
57 26 63.09 23.97 7.10 1.59 4.69 2.96 2.57 6.13
58 22 63.13 25.87 8.17 1.32 4.87 3.65 2.55 6.89
59 20 64.68 24.60 7.24 1.24 5.04 333 2.22 7.55
60 22 61.72 25.30 9.92 1.18 5.21 3.75 2.66 8.13



62
63
64
69
70
71
72
73
74
75
76
77
80
82
83
84
85
86
90
91
92
93
94
95
96
97
98
99

22
25
29
22
25
28
33
26
21
19
26
23
29
22
27
26
23
33
29
27
25
26
23
31
35
27
22
26

65.15
64.86
63.88
66.42
67.21
67.89
65.56
61.62
63.04
64.02
69.93
64.64
62.55
63.87
63.31
66.03
66.6
66.67
64.05
62.22
61.75
63.18
64.91
67.26
64.7
64.47
70
69.22

28.10
22.46
24.92
28.73
24.96
25.62
24.80
25.06
25.70
26.36
26.44
26.38
24.46
2541
26.54
26.04
24.87
25.44
25.34
25.64
24.64
24.77
24.96
24.13
25.04
24.94
25.37
24.97

8.17
9.92
12.19
9.51
7.77
12.06
13.13
13.00
9.78
8.58
7.24
8.44
8.84
10.18
10.85
12.46
6.97
9.92
7.10
8.17
7.10
8.44
5.09
11.12
6.97
5.76
7.10
8.58

1.25
3.00
2.02
1.48
1.25
1.36
1.77
2.06
1.32
1.58
2.36
2.07
1.34
0.81
1.32
1.92

1.34
1.34
2.36
1.39
1.34
1.32
1.23

1.32
1.42
1.46

3.57
5.45
4.69
4.69
4.54
1.77
5.51
1.77
3.68
5.95
4.65
3.69
3.89
6.44
7.00
5.65
5.67
5.03
3.58
5.86
5.97
6.12
437
3.99
3.65
3.57
3.46
3.35

4.41
3.24
3.35
2.55
5.03
5.03
4.35
3.33
3.44
4.55
3.52
4.65
4.26
3.85
2.85
3.88
2.96
3.68
4.52
3.46
2.96
3.88
3.76
2.64
2.68
3.57
4.95
5.03

3.01
2.95
2.78
2.86
3.03
2.53
2.19
292
2.44
2.55
2.57
2.63
2.63
2.69
2.39
2.58
241
2.19
2.99
3.00
2.29
2.64
2.77
2.50
2.48
2.66
2.49
2.61

7.56
7.71
6.51
6.25
6.13
6.87
7.68
6.15
7.58
7.52
7.67
6.68
6.38
6.29
6.22
7.33
6.23
6.38
7.63
7.22
6.41
6.98
6.99
9.23
6.88
8.01
6.52
7.68
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