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A Study on the Morphological Characteristics of Leaves and Fruit of
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Abstract - This study was conducted to classify the variation in leaf and fruit morphology among natural grown 16 Cudrania
tricuspidata stands. As results of the analysis in C. tricuspidata stands total 134 Species were found and as results of the
analysis in leaf morphology, it was grouped as Group IV. By the analysis of variance in length, width, and weight of fruits
were differed in 15 C. tricuspidata stands. The length, width, and weight of fruits were higher in Jinan and Sunchang, than
Gochang, Gimje, and Goheung. By the cluster analysis of 3 fruit morphology were classified as 3 Groups. According to the
results of this study C. tricuspidata leaves and fruit morphological characteristics for each group were compared by analysis

there were differences between the morphological characteristics and the characteristics of the fruit did not match.
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Fig. 1. Schematic diagram of leaf showing the chracteristics
measured [A, Length of leaf (LL); B, Length of width (LW); C,
Length of upper one third in width (LUW); D, Length of lower
one third in width (LLW); E, Petiole length (PL)].
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Fig. 2. Schematic diagram of fruit showing the chracteristics
measured [A, Length of fruit (LF); B, Length of width of fruit
(LWF)].
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Table 1. Leaf characteristics of 16 populations in C. tricuspidata

S A FABUR

ol o) weha B4

Population LL" (mm) PL (mm) LW (mm) LUW (mm) LLW (mm)
Gurye 101.13 £ 1.08de”  27.55 + 0.57bc 64.21 £ 0.92¢ 56.64 + 0.83def 57.01 £ 0.95d
Naju 11648 + 1.17¢g 81.42 + 0.63h 27.18 £ 0.35b 67.26 £ 0.68i 65.85 £ 0.87ef

Gwangju 122.64 + 2.06h 80.12 + 1.51h 22.10 + 0.62a 7491 + 1.2]j 67.10 £ 1.23f
Jindo 84.84 + 1.43ab 31.22 + 0.57d 56.01 + 0.90c 49.53 + 0.92ab 50.04 + 0.76b

Goheung 89.36 + 2.23b 56.55 + 2.21f 21.28 + 0.89a 51.32 + 1.57abc 43.62 + 1.36a

Gwangyang 82.14 + 0.85a 61.89 + 0.95g 21.54 + 0.44a 58.09 £ 0.73efg 51.45 + 1.05b
Imsil 87.69 + 1.32b 21.12 £ 0.48a 56.92 + 1.08c 50.13 £ 0.99ab 51.18 + 1.08b
Jinan 10530 + 1.34e 25.54 + 0.50b 64.02 + 1.43e 53.28 £ 1.29bcd  57.57 £ 1.17d

Sunchang 119.68 + 1.46gh 79.39 £+ 0.7%h 25.18 + 0.28b 54.69 + 2.21cde 63.07 + 1.32¢
Gunsan 100.62 + 1.38d 24.70 + 0.31b 68.09 + 1.06f 59.09 + 1.07fg 62.54 £+ 1.06e

Gochang 88.51 £ 1.47b 27.59 + 1.12bc 60.87 £ 0.96d 55.16 £ 0.71cdef  53.47 + 0.86bc
Gimje 99.14 + 1.89cd 19.44 + 0.55a 62.84 £ 1.29de  56.23 + 0.98def 55.03 £ 1.35¢d

Hongseong 116.39 + 1.38¢ 38.57 + 1.07¢ 76.51 + 1.05h 65.19 £ 0.90hi 68.85 + 1.07f

Boryeong 95.65 + 1.17¢ 24.87 + 0.48b 58.01 £ 0.91c 48.74 + 0.96a 50.70 £ 0.70b
Jinju 102.29 + 1.34de 26.56 + 0.70bc 71.65 + 1.07g 61.90 + 1.24gh 63.47 + 0.90¢

Hadong 110.67 + 1.37f 29.42 £+ 1.44cd 74.92 £ 1.21h 58.71 + 1.17fg 67.31 £ 1.21f
ANOVA F(sig.)  84.507 (0.05) 621.971 (0.05) 524.642 (0.05) 33.405 (0.05) 45.167 (0.05)
Mean 101.82 42.94 50.45 57.67 58.19
SD 17.88 24.27 21.63 12.54 11.73

Range 56.70~146.93 12.12~100.96 10.25~99.97 21.41~96.26 27.12~93.54

of 7t A

“LL, Length of leaf; PL, Petiole length; LW, Length of width; LUW, Length of lower one third in width; LLW, Length of upper
one third in width.
*Duncan’s multiple range test p=0.5.
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Table 2. Simple correlation coefficients between leaf characteristics
of C. tricuspidata

Characteristics LL’ PL Lw- LUW  LLW
(mm) (nm) (mm) (nm) (1nm)
PL 428"
LW 0.030° -.751"
LUW 4757 3977 0.042°
LLW 6987 3137 2587 746"

“LL, Length of leaf; PL, Petiole length; LW, Length of width;
LUW, Length of lower one third in width; LLW, Length of
upper one third in width.

*signiﬁcant at level 0.05

**signiﬁcant at level 0.01.
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Table 3. Results of principal component analysis and eigenvector
associating to eigenvalue obtained from principal component
for leaf characteristics of C. tricuspidata

Characteristics Prin. 1 Prin. 2
LL* (mm) 0.817 0.137
PL (mm) 0.400 0.891
LW (mm) 0.188 -0.966

LUW (mm) 0.841 0.096
LLW (mm) 0.950 -0.091
Eigenvalue 2.471 1.764
Proportion 0.494 0.353
Cumulative (%) 49.41 84.68

“LL, Length of leaf; PL, Petiole length; LW, Length of width;
LUW, Length of lower one third in width; LLW, Length of
upper one third in width.

Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine
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Fig. 3. Cluster analysis dendrogram of 16 populations in C. tricuspidata on the 5 leaf characteristics.
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Table 4. The result of the major component points of 16 populations in C. tricuspidata cluster analyzed by new variations

o LL” (mm) PL (mm) LW (mm) LUW (mm) LLW (mm)
Characteristics
Mean STD. Mean STD. Mean STD. Mean STD. Mean STD.
Group 1 104.65 12.53 27.63 8.02 68.53 10.59 58.58 9.52 61.41 10.26
Group 2 88.76 12.09 26.20 6.83 57.74 8.39 50.74 8.07 51.24 7.51
Group 3 85.23 13.14 59.60 13.12 21.43 5.38 55.19 9.90 48.10 10.58
Group 4 119.61 14.97 80.24 9.48 24.84 4.42 64.78 17.49 65.17 11.19

“LL, Length of leaf; PL, Petiole length; LW, Length of width; LUW, Length of lower one third in width; LLW, Length of upper one

third in width.
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“LL, Length of leaf; PL, Petiole length; LW, Length of width;
LUW, Length of lower one third in width; LLW, Length of
upper one third in width
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Table 5. Fruit characteristics of 15 populations in C. tricuspidata

Characteristics LF* (mm) LWF (mm) WF (g)
Gurye 2548 + 0.37d 28.68 £ 0.34efg 10.91 + 0.36efg
Naju 24.25 £ 0.31bed 27.24 £ 0.31bcd 9.92 + 0.23cde

Gwangju 24.86 + 0.36cd 27.59 £+ 0.45cde 10.29 + 0.31def
Jindo 25.17 £ 0.35¢d 27.97 + 0.33defg 10.74 + 0.46defg
Goheung 23.42 + 0.33ab 26.10 + 0.28ab 8.95 + 0.25abc
Gwangyang 25.73 + 0.31d 27.76 + 0.40def 11.77 £ 0.37g
Imsil 25.34 + 0.33d 28.69 + 0.32efg 11.40 + 0.39fg
Jinan 31.12 + 0.54¢g 34.51 £ 0.47h 19.91 + 0.76i
Sunchang 29.44 + 0.50f 33.66 £ 0.4%h 18.12 £ 0.70h
Gunsan 27.06 + 0.80e 29.20 + 0.43g 11.13 £ 0.46efg
Gochang 22.67 + 0.31a 2540 + 0.27a 7.96 + 0.22a
Hadong 23.76 + 0.47abc 26.41 + 0.55abc 8.39 + 0.33ab
Hongseong 25.16 + 0.18cd 28.95 + 0.23fg 11.95 + 0.16g
Boryeong 23.25 £ 0.22ab 26.86 £ 0.25bcd 9.53 + 0.24bcd
Jinju 24.51 £ 0.34bcd 27.22 £ 0.35bed 10.41 + 0.36def
ANOVA F(sig.) 20.919 (0.05) 32.598 (0.05) 46.441 (0.05)
Mean 25.19 28.23 11.10
SD 3.05 2.93 3.41
Range 18.39~57.74 20.11~39.76 5.70~27.38
“LF; Length of fruit, LWF; Length of width of fruit, WF; Weight of fruit.
++ 2+« +HIERARCHICAL CLUSTER AMNALYSIS+++ ¢+

Dendrogram using Averaoe Linkage (Between Groups)
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Fig. 5. Cluster analysis dendrogram of 15 populations in C. tricuspidata on the 3 fruit characteristics.
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Table 6. The result of the major component points of 15 populations in C. tricuspidata cluster analyzed by new variations

No. LFz (mm) LWF (mm) WF (g)
Mean STD. Mean STD. Mean STD.
1 25.30 2.74 28.27 2.36 11.02 2.44
2 23.17 1.76 26.17 1.84 8.72 1.54
3 30.28 2.45 34.08 2.16 19.02 3.35

“LF; Length of fruit, LWF; Length of width of fruit, WF; Weight of fruit.
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