TG VR U244 2016,17(4) :683-689
Journal of Plant Genetic Resources DOI:10. 13430/j. cnki. jpgr. 2016. 04. 012

o B S 4 ( Malus sieversii ( Ledeb. ) M. Roem. )
RZERR ISR EA Y T B S N

2om A M M AR B RER G g L - R E
(A Bl 2 6 e 25 A M RIR S T A ol 0 397 30 X S TR O S 3l | 14,45 K 5% 830091
IRELABE T A VA N R B, T 835000 ;3 (AL BE T H G M A Bl B, UF T 835000)

WE . AMBFERFRATRANASHE ARBFERARLINE, A3 FRATKENHNBHFER(ERETER)WM 129
ANEBRFRAMA SSERE REYRE T A RDE R AKERKFr R RE PR EAE S AR ERKRIATEAE SR
BARKMSH, HMERENA vt R RE PP RER PR % P ERESARERKRSFMERE P, LR T REHUM
2 otk A KRE TERANY TR MY AEEREF, EFEHBEN 16% ~51%, ZHKSHERFHRELEKK,
AL A 1.9264, 71 K Koy ISR DA 1.7359; RIEKe) SHBRISHR KA 2.0525, HBFERTRMAF G ahEE %
B ETREMAMIKG SHRIEHG BEFRER AN FEHRESHRTIHBTFERTRG LA,

KEBIFR A BTEREHE SN BRSAT AKX RS

Genetic Diversity and Correlation Analysis of Botanical Characters
in Xinjiang Wild Apple ( Malus sieversii( Ledeb. ) M. Roem. )
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Abstract ; This study aim to improve the utilization and research of wild apple germplasm resources, and pro-
mote the research of the wild apple. We used 129 single-plant of Xinjiang wild apple resources, collected in recent
three years,as materials to analyze genetic diversity and correlation of 12 quantitative traits ( single fruit weight, fruit
diameter, leaf size,etc. ) and 5 qualitative traits ( leaf color, leaf opex type, leaf margin, etc. ). The results showed
that qualitative traits such as leaf color, leaf opex,leaf margin,leaf shape and leaf surface had relatively concentrated
distribution of frequency. Quantitative traits for example, single fruit weight, fruit diameters, petiole length ,leaf blade
width , soluble solid, trunk perimeter and tree heights, had a large variation range, variable coefficients range from
16% to 51% . Diversity index of each traits were also larger, with mean value of 1. 9264 , minimum in leaf length
(1.7359) ,maximum in fruit stem( 2. 0525). Xinjiang wild apple resources are abundant in genetic diversity, large
diversity index and variation ranges are particularly reflected in fruit related characters. These indicate that abundant
genetic diversity is an important characteristic of Xinjiang wild apple resources.
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Table 1 The Malus sieversii( Ledeb. ) M. Roem. accessions used in this study

5 ' Aol F5 ' p3 F5 ' F U5 F45 ' P 3
No Serial number  Origin No Serial number  Origin No Serial number  Origin No Serial number  Origin
1 X-1 B 24 XY-31 HR 47 XY-62 B 70 XY-89 R
2 XY-5 Bk 25 XY-32 Hri 48 XY-63 B 71 XY-90 R
3 XY-7 R 26 XY-33 B 49 XY-64 B 72 HDM-1 FEB
4 XY-9 HHR 27 XY-34 B 50 XY-65 R 73 HDM-2 T
5 XY-10 HR 28 XY-35 HR 51 XY-66 B 74 HDM-4 B
6 XY-11 Bk 29 XY-37 B 52 XY-67 HHR 75 HDM-5 I
7 XY-12 R 30 XY-38 HHR 53 XY-68 B 76 HDM-6 FEB
8 XY-13 B 31 XY-39 B 54 XY-69 B 77 HDM-7 W
9 XY-16 HE 32 XY-41 HR 55 XY-71 B 78 HDM-8 B
10 XY-17 Bk 33 XY-42 TR 56 XY-75 TR 79 HDM-10 B
11 XY-18 B 34 XY-43 HR 57 XY-76 B 80 HDM-11 FEI
12 XY-19 HR 35 XY-48 TR 58 XY-77 R 81 HDN-11 I
13 XY-20 HE 36 XY-49 B 59 XY-78 B 82 HDM-12 EH
14 XY-21 R 37 XY-51 TR 60 XY-79 HHR 83 HDM-13 g
15 XY-22 HR 38 XY-53 B 61 XY-80 B 84 HDM-14 W
16 XY-23 HR 39 XY-54 R 62 XY-81 R 85 HDM-15 L
17 XY-24 HE 40 XY-55 B 63 XY-82 B 86 HDM-16 TEBL
18 XY-25 HE 41 XY-56 B 64 XY-83 HHR 87 HDM-17 EW
19 XY-26 HHR 42 XY-57 B 65 XY-84 B 88 HDM-18 W
20 XY-27 R 43 XY-58 TR 66 XY-85 HHR 89 HDM-19 g
21 XY-28 HE 44 XY-59 B 67 XY-86 B 90 HDM-20 EB
22 XY-29 B 45 XY-60 B 68 XY-87 B 91 HDM-21 I
23 XY-30 HR 46 XY-61 B 69 XY-88 B 92 HDM-22 B




4 1 E WS4 B SR (Malus sieversii( Ledeb. ) M. Roem. ) i 42 AR 8 4% 2 REVE KRR S 40 #r 685
r1(4)
75 i F U5 745 ' P37 5 i P 745 i P 3/
No Serial number  Origin No Serial number  Origin No Serial number  Origin No Serial number  Origin
93 HDM-23 FERL 103 GB-12 HH 112 GB-19 biRe] 121 GD-12 T
94 HDM-24 I 104 GB-13 BNt 113 GD-3 BNt 122 GD-13 TLE
95 GB-1 iR 105 GB-14 HLH 114 GD-4 BNz 123 GD-14 WL
96 GB-2 BINe 106 GB-15 .7 115 GD-6 JLE 124 GD-16 T
97 GB-3 BINE 107 FRTE1 JLE 116 GD-7 JLER 125 GD-17 T
98 GB-5 N 108 SERT2 T 117 GD-8 H.H 126 GD-18 HLH
99 GB-6 HLH 109 GB-16 JLH 118 GD-9 iR 127 GD-20 HLH
100 GB-7 BiRe 110 GB-17 BNt 119 GD-10 BNt 128 GD-21 TLE
101 GB-9 BiRe 111 GB-18 HH 120 GD-11 BNz 129 GD-22 WL
102 GB-10 BIiNe
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Table 2 Describe grouping of botanical qualitative character in Malus sieversii( Ledeb. ) M. Roem.

PR 321 Group

Character 1 2 3 4 5
H-3% Leaf orientation #He b K FHa T

M2 Leaf margin Bl A ks X

I Bt Leaf color GiEs R4 s st E¥48
HJJBAR Tip shape LN g Bl KRk

H-THPIRZS Foliar state e EjuRy Je 4 B4

2 #ERE5HMH
2.1 REMWRIEE S

BF R GEUR A B PR T S (3R 3) B,
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(L ZREVERE BN 0. 9338, BRI N 4¢3, 4y
AN N 65% , BRI Z PPk 1 4
2 AFEEMRR L, EERSAHERRLGET
R B FEA R AL TR B R N T AR AR S o F

PSS N
=] ﬁ#¢ﬂ‘)\£‘; o

Table 3 Diversity index and frequency distribution of botanical qualitative character in Malus sieversii( Ledeb. ) M. Roem.

TR SR (% ) Frequency distribution ) N
Zifr(acler 1 2 — 3 : - 4 5 e SRR
4% Leaf orientation 64 35 2 0 0 0. 7200

%% Leaf margin 69 18 13 0 0 0. 8306
R B Leaf color 2 13 65 20 0 0.9338
IHRIEAR Tip shape 57 16 17 11 0 1. 1539

T ARZS Foliar state 73 26 2 0 0 0. 6440
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Table 4 Diversity index and variation botanical distribution of botanical quantitative character in Malus sieversii ( Ledeb. )

M. Roem.

PR TR/ ME S PN] F-HMH 75 S W brifEz  ERFRE(%) SRR
Character Min. Max. Average Range s cv H'
4% 1< ( mm ) Petiole length 12. 04 75.71 23.05 74. 67 7.74 34 1.8163
K (mm ) Leaf length 46. 04 215.73 73. 02 169. 69 17.03 23 1.7359
i F 98 (mm) Leaf width 19.52 112. 34 43.38 92. 82 9.85 23 1.8977
SEAF K (mm) Stems length 9.02 30.73 18.99 21.70 5.08 27 2.0525
SAURL (mm) Stems circle 1.02 2.17 1.41 1.15 0.23 16 1.8873
HURLH (g) Fruit weight 4.78 67.50 16. 35 62.72 8.39 51 1. 7009
ALY FE (mm) Fruit length 16.93 45. 64 28.71 28.71 5.42 19 2.0388
SR (mm) Fruit diameter 18. 19 56.07 32.98 37.88 5.56 17 2. 0002
A% I (% ) Soluble solid 6. 60 15. 47 10. 64 8. 87 2.17 20 1.9970
FJ& (em) Trunk circle 33.00 250. 00 115.79 217. 00 41.22 36 1. 9984
#15 (m) Plant height 2.80 13.00 8. 11 10. 20 2.04 25 1. 9896
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Table 5 Grouping values and frequency distribution of botanical quantitative character in Malus sieversii( Ledeb. ) M. Roem.

51 2 Level 1 552 2 Level 2

253 4 Level 3

54 9 Level 4 55 94 Level 5

if:mr Hfl WA (% ) il WA (% ) e WA (% ) e B (% ) HfH WA (% )
Value Frequency Value Frequency Value Frequency Value Frequency Value Frequency
AR R 7.58 2.33 11. 44 0. 00 15.31 7.75 19. 18 13.95 23.05 28. 68
RIS 38.95 0. 00 47.47 1.55 55.99 6.98 64. 51 16. 28 73.02 27.13
A BE 23.67 0.78 28. 60 2.33 33.53 8.53 38.45 16. 28 43.38 24. 81
R 8.83 0. 00 11.37 5.43 13.91 11.63 16. 45 23.26 18.99 14.73
SRR 0.95 0. 00 1.07 1.55 1. 18 10. 08 1.30 25.58 1.41 20. 16
R 0.00 0. 00 3.76 0. 00 7.95 4.65 12. 15 31.78 16.35 21.71
Rtz 17.87 0.78 20. 58 2.33 23.29 14.73 26. 00 16.28 28.71 18. 60
Rckife  21.86 1.55 24. 64 1.55 27.42 10. 85 30. 20 20. 16 32.98 18. 60
FRAEEL 0. 69 3.10 0.73 2.33 0.78 3.88 0.83 24.03 0. 87 18. 60
) 6.31 0. 00 7.39 3.10 8.48 13.95 9.56 20. 16 10. 64 20. 16
T 33.36 2.33 53.96 1.55 74.57 9.30 95.18 17.83 115.79 25.58
W5 4.03 6.98 5.05 2.33 6.07 6.20 7.09 10. 85 8.11 23.26
MR 1167. 47 0. 00 1230. 38 10. 08 1293. 30 6.20 1356. 21 14.73  1419.13 16.28




4 El PB4 HrEm B SEIR (Malus sieversii( Ledeb. ) M. Roem. ) fl ¥ 2 MR85 22 RE4H: M AH M0 B 687
xR5(4)
o 55 6 Yt Level 6 557 Y4 Level 7 56 8 Y4 Level 8 55 9 Yk Level 9 5510 2 Level 10
ﬁj;cter e WA (% ) Bl WA (% ) e WA (% ) il B (% ) ez A% )
Value Frequency Value Frequency Value Frequency Value Frequency Value Frequency
LR RS 26.92 27.91 30.78 10. 08 34.65 5.43 38.52 2.33 >38.52 1.55
AR 81.54 30.23 90. 06 10. 85 98.57 5.43 107. 09 0.78 >107. 09 0.78
5 48.31 23.26 53.23 12. 40 58.16 9.30 63.09 1.55 >63. 09 0.78
K 21.53 14.73 24.07 13.95 26. 61 6.20 29.15 6.98 >29.15 3.10
AT 1.53 17.05 1.65 14.73 1.76 3.88 1. 88 0.78 >1.88 6.20
IR 20.54 18. 60 24.74 15.50 28.94 0.78 33.13 1.55 >33.13 5.43
WSt 31.42 17.05 34.13 13.18 36. 85 10.85 39.56 3.88 >39. 56 2.33
SRR 35.76 16. 28 38.54 18. 60 41.32 6. 20 44. 10 3.88 >44. 10 2.33
LR 0.92 20. 16 0.97 15.50 1.01 4.65 1.06 3.88 >1.06 3.88
T 11.72 10. 85 12.81 12. 40 13.89 12. 40 14.97 6.20 >14.97 0.78
T 136. 39 18. 60 157. 00 6.20 177. 61 11.63 198.22 3.10 >198.22 3.88
i 9.13 22.48 10. 14 13.18 11.16 12. 40 12. 18 0.78 >12.18 1.55
SRR 1482.04 22.48  1544.96 20.93  1607.87 6.20  1670.79 .55  >1670.79 1.55
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Fig. 1 Frequency distribution of botanical quantitative

character of leaf and stems in Malus sieversii(Ledeb. ) M. Roem.
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Fig.3 Frequency distribution of botanical quantitative

character of tree in Malus sieversii ( Ledeb. ) M. Roem.
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4 HERRIER
Fig.4 The fruit photos of Malus sieversii( Ledeb. ) M. Roem.
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Table 6 Phenotypic correlation coefficient between traits
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AR5 2R, WIAEAT Y I 5 B2 MR 52 R/ S 4 A
FHIAEARIC, O 20 i B S A SN R AR fif T 2
il BEIE B B 4

R A IS R 5E AR SR W Rtz SRR
Character Petiole length Leaf length Leaf width Stems length Stems circle Fruit weight Fruit length Fruit diameter
RIS

LSRN 0.3315*"

A 5E 0. 3464 ** 0.4392**

ESUES 0. 1687 0.1115 0. 1308

SRATHL 0. 0437 0. 0945 0.1430 0. 1581

HRE 0. 0976 0. 1481 0. 2966 ** 0. 0992 0.3752*"

RLhte 0.1722 0. 1464 0.2915*" 0. 0561 0.3299 ** 0. 6960 **

RIMAR 0. 1353 0.1329 0.2974 ** 0.0166 0.3757 ** 0. 7966 ** 0.8320 "

VIR @ <0.05 il a <0. 01 K- LR EE

* and *" mean singnificant diference at a <0.05 and a <0. 01 level, respectively
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