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Leaf Morphological Characteristics and Variation of
Sorbus alnifolia (Sieb. et Zucc.) K. Koch in 11 Natural Habitats
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Abstract - This study was conducted to provide a basic data such as leaf morphological characteristics, total 110 individual
trees selected from 11 wild population, for selective breeding. As a result of investigation of the twenty morphological
characteristics of the leaf, there were statistically significant differences in all leaf characteristics among the populations.
Especially, Mt. Mani population had larger leaf length (LL), width (LW) and area (LAR) than other populations. On the
other hand, Mt. Beakwoon and Mt. Duryun had smaller leaf size (LL, LW and LAR) among the populations. Its principal
component analysis (PCA) results showed that it represented 72.9% accumulated explanation from three principal
component. The characteristics such as leaf area, leaf length and leaf width were highly contributed for classification among
populations. According to the cluster analysis, the natural S. alnifolia populations were classified into five groups and Mt.
Mani population was different from the other population.
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Fig. 1. Location map of selected populations of S. alnifolia. 1.
Mt. Mani, 2. Mt. Chukyong, 3.Mt. Gwangyo, 4. Mt. Balwang,
5. Mt. Worak, 6. Anmyundo, 7. Mt. Geumo, 8. Mt. Gaji, 9. Mt.
Deogyu, 10. Mt. Backwoon, 11. Mt. Duryun.
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Abbreviation Charactristics
SOL* Shape of leaf
SLM* Shape of leaf margin
SLA? Shape of leaf apex
SLB? Shape of leaf base

LL (mm) Leaf length
LW (mm) Leaf width
LWU (mm) Leaf width upper 1/3
LWL (mm) Leaf width lower 1/3
LAR (cm) Leaf area

LPL (mm) Leaf petiole length
LPW (mm) Leaf petiole width
LVN (ea) Leaf vein number

*Qualitative characteristics.

Fig. 2. Leaf characteristics of S. alnifolia.
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Table 1. Leaf characteristics of S. alnifolia

Leaf characteristics”

Population
SOL SLM SLA SLB LL (mm) LW (mm)
Mt. Mani 4.0£0.5 ab’ 3.3+£05 e 2.0+0.1 2.0+0.2 ab 87.9£14.6 a 66.1£9.6 ab
Mt. Chukyoung 3.740.7 ¢ 3.7+0.4 d 2.0+0.0 1.8+0.4 de 82.8+12.4 b 62.3+10.3 be
Mt. Gwangyo 3.9£0.5 abc 3.9+0.3 be 2.0£0.1 1.6+0.5 g 76.0+£9.7 cd 61.1£13.7 cd
Mt. Balwang 3.9+0.2 ab 4.0+£0.0 ab 2.0+0.2 2.0+0.3 be 82.5+£10.6 b 64.0+9.1 abc
Mt. Worak 3.840.4 abc 4.0£0.0 ab 2.0+0.1 1.940.2 bed  82.0+11.5 b 62.6+9.0 be
Anmyundo 4.0+0.4 ab 4.0+0.1 ab 2.0£0.0 1.6£0.5 fg 83.2£10.8 b 67.2+10.8 a
Mt. Geumo 4.0£0.6 a 4.0£0.5 a 2.0£0.1 2.1£04 a 79.2+7.7 be 61.449.3 cd
Mt. Gaji 3.9+0.6 abc 4.0+0.2 abe 2.0£0.1 2.0£0.2 be 77.248.9 ¢ 55.246.2 ef
Mt. Deogyu 4.0+£0.2 ab 4.0+£0.0 ab 2.0+0.0 1.840.4 cde  72.14£9.5 de 57.9+11.7 de
Mt. Baekwoon 4.0+0.3 a 4.0£0.0 ab 2.0+0.0 2.0+0.1 abc  66.0+11.6 51.3+10.9 f
Mt. Duryun 3.840.5 be 3.940.3 ¢ 2.0+£0.0 1.8+0.4 ef 70.3£10.3 ef  52.7+8.7 f
AveragetS.D 3.9+0.5 3.9+0.4 2.0£0.1 1.9+0.4 78.2+12.3 60.1£11.1
) Leaf characteristics
Population .

LWU (mm) LWL (mm) LAR(cm) LPL (mm) LPW (mm) LVN (mm)
Mt. Mani 45.8+7.2 a 55.348.5 a 36.549.6 a 17.6+4.0 be 1.4+0.3 d 9.3+1.3 cd
Mt. Chukyoung 31.5¢7.6 d 46.4£11.6 cd 356499 ab  16.8+4.1 cd 1.540.4 cd 10.2£1.1 ab
Mt. Gwangyo 28.549.5 d 36.7£132 e 33.849.5 ab  20.5+4.0 a 1.740.4 ab 9.8+1.2 be
Mt. Balwang 41.0£7.1 b 49.74£7.8 be 36.148.7 ab 133433 e 1.4£0.3 d 8.8+1.2 d
Mt. Worak 36.2+6.8 ¢ 52.94£8.5 ab 342493 ab  13.9+29 e 1.5+0.3 cd 9.2+1.0 d
Anmyundo 25.146.4 ef 33.446.9 ef 36.949.4 a 17.6£5.1 be 1.4+0.4 be 10.7£1.8 a
Mt. Geumo 38.5£10.2 be  51.1#98 b 325£73 be 157834 d 12402 e 9.1+£0.9 d
Mt. Gaji 36.447.7 ¢ 44.5+6.6 d 273452 de  18.2£3.0 be 1.240.2 ¢ 10.1£1.1 b
Mt. Deogyu 24.0£6.1 ef 322473 f 29.149.0 cd  17.743.7 be 1.8+0.4 a 10.1£1.0 b
Mt. Baekwoon 22.146.8 27579 g 24948.1 ¢ 17.6£3.9 be 1.6+£0.4 be 10.0£1.3 b
Mt. Duryun 25.346.1 ¢ 34.8+8.1 ef 252474 ¢ 18.7+£5.1 b 1.4+0.3 d 9.8+0.9 be
AveragetS.D 32.5¢10.5 42.5+12.6 32.0£9.5 17.1+4.4 1.5+0.4 9.7+1.3
“Abbreviation of characteristics are the same as those of Fig. 2.
*Duncan’s multiple range test p=0.05.
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Table 2. Coefficient of variation of S. alnifolia

Populations SOL* SLM SLA SLB LL Lw LwU LWL LAR LPL LPW LVN

Mt. Mani 12.5 15.2 5.0 10.0 16.6 14.5 15.7 15.4 26.3 22.7 21.4 14.0
Mt. Chukyoung 18.9 10.8 0.0 222 15.0 16.5 241 25.0 27.8 24.4 26.7 10.8
Mt. Gwangyo 12.8 7.7 5.0 313 12.8 224 333 36.0 28.1 19.5 23.5 12.2
Mt. Balwang 5.1 0.0 10.0 15.0 12.8 14.2 17.3 15.7 24.1 24.8 21.4 13.6
Mt. Worak 10.5 0.0 5.0 10.5 14.0 14.4 18.8 16.1 272 20.9 20.0 10.9
Anmyundo 10.0 25 0.0 313 13.0 16.1 25.5 20.7 255 29.0 28.6 16.8
Mt. Geumo 15.0 12.5 5.0 19.0 9.7 15.1 26.5 19.2 225 21.7 16.7 9.9
Mt. Gaji 15.4 5.0 5.0 10.0 11.5 11.2 21.2 14.8 19.0 16.5 16.7 10.9
Mt. Deogyu 5.0 0.0 0.0 222 13.2 20.2 25.4 22.7 30.9 20.9 22.2 9.9
Mt. Baekwoon 7.5 0.0 0.0 5.0 17.6 212 30.8 28.7 325 222 25.0 13.0
Mt. Duryun 13.2 7.7 0.0 222 14.7 16.5 24.1 233 29.4 27.3 21.4 9.2
Range 5.0~189 0~152 0~10.0 5.0~31.3 9.7~17.6 11.2-224 15.7-333 14.8~36.0 19.0~32.5 16.5-29.0 16.7-28.6 9.2~16.8

“Abbreviation of characteristics are the same as those of Fig. 2.
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Table 3. Simple correlation coefficients between leaf characteristics
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Characteristics” SLM SLA SLB LL LW LWU LWL LAR LPL LPW  LVN
SOL ns ns ns ns ns ns ns ns ns ns ns
SLM 1 ns ns ns ns ns ns ns ns ns ns
SLA 1 ns ns ns ns ns ns ns ns ns
SLB 1 ns ns ns ns ns ns -0.680" -0.626
LL 1 09117 07477 0.7847 0.901"  ns ns ns
Lw 1 ns ns 0.980™ ns ns ns
LWU 1 0946° ns ns ns 0721
LWL 1 ns ns  -0.613" -0.697"
LAR 1 ns ns ns
LPL 1 ns  0.622°
LPW 1 ns
LVN 1

“Abbreviation of characteristics are the same as those of Fig. 2.
Yk ** s, significance at p=0.01, p=0.05 and non-significant, respectively.
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Table 4. Results of principal component analysis and eigenvector association to eigenvalue obtained from principal component on 12
characteristics of S. alnifolia

Characteristic” Prin. 1 Prin. 2 Prin. 3 Prin. 4 Prin. 5
SOL 219 -296 .628 -246 125
SLM .022 -.065 670 -.140 -.483
SLA .044 -.039 .191 .904 -.298
SLB 119 -473 349 252 614
LL .824 227 -217 .074 -.044
LW .897 .095 132 -.076 -.058
LWU 713 -.441 -224 .029 .001
LWL 814 -361 -.146 -.015 029
LAR .924 185 042 -.008 -.061
LPL 173 .635 .024 -.063 -.037
LPW 279 .602 328 .000 151
LVN .019 621 .109 181 410

Eigenvalue 3.680 1.887 1.258 1.011 0.917
Difference 1.793 0.629 0.247 0.094 0.040
Proportion 0.299 0.146 0.100 0.099 0.083

Cumulative(%) 29.9 44.6 54.6 64.6 72.9

“Abbreviation of characteristics are the same as those of Fig. 2.
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Fig. 3. Scatter diagram of 11 populations of S. alnifolia based on principal component 1 and 2.
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Fig. 4. Cluster dendrogram of 11 populations of S. alnifolia based on 12 characteristics.

Table 5. The result of the major component points of 11 populations in S. alnifolia cluster analyzed by new variations

T s e s oohwowa

Group 1 3.91£0.5 3.95+£0.2 2.0+0.1 1.59+£0.5 79.6+10.9 64.1£12.7 26.8+8.3 35.0£10.6 32.3£9.6 19.1+4.8 1.62+04 10.3£1.6
Group 2 3.91+£04 3.95+£0.2 2.0+0.1 1.86+0.3 69.6+10.7 54.1+10.8 23.8+6.4 31.6+8.3 26.4+8.4 18.0+4.3 1.61+0.4 10.0+1.1
Group 3 3.92+0.5 4.00+£0.3 2.0+0.2 2.01+0.3 81.2+10.1 62.6+9.2 38.5+8.4 51.2+8.8 34.2+8.5 14.4+3.4 1.36+0.3 9.0+1.0
Group 4 3.80+0.6 3.87£0.4 2.0+0.5 1.90+0.3 79.7+11.0 58.5+9.1 34.2+8.0 45.4+9.2 31.2+8.8 17.6£3.6 1.34+0.4 10.1+1.2
Group 5 4.00+£0.5 3.28+0.5 2.0+0.1 2.00£0.2 87.9+14.6 66.1+9.6 45.8+7.2 553+8.5 36.5£9.6 17.6+4.0 1.42+0.3 9.3+1.3
“Abbreviation of characteristics are the same as those of Fig. 2.

A O] A AR 0.8 V1o R T IEY Fakt, oS Foshd vhal F2 st IEo R ERENAL
Q= e, 125 gl Wil Fgak Jd, MaEel U A] ka2 2-37119) ko] shute] A58 o] Rl eu
AL, oRil, F oA Tk VIIER] 7R AR SR AE A, Aoz QI ek 7k a2 eS| o] Rl A4 A3k
VIFA v Ao R F 57 2Eo 2 R E I 449 o}, of@f3t A= Kim et a/, (2014)0] BHlLh- Eufo] ez
Ao Sohs AEE] FAE 7|2 EATE SelelE Y, 1 42 ARSI A AARE Ax mpuAt ke shuy
T ol Aol U bR Ao, T2 992 9 IFo R EREMA UmA e 49 Ao &
ojef LH], o o] Zhg A2 o, M52 HH 2o o] ESHA| At At AL, o= 2= APYA]
7HEAL Y 7E AL A, VAES 8 vz 7R 2R A 2 s of o7 guljubio Fej 2] Holof e
Adolw] VIS o Aojebun], a5 lof a7k 7h mA] figd] Ao R e
& 2 Ato]tK(Table 5)
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