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Abstract - In this study, the morphological characteristics of flower and fruit in five varieties (Hancho 915ho, 930ho, 10ho,
1020ho, 1030ho) from Zanthoxylum schinifolium were investigated as new varieties with different fruiting seasons.
Qualitative and quantitative characteristics were investigated, spectively. For quantitative characteristics can be measured
numerically, such as size and number, the varieties were identified using ANOVA and Scheffe's multiple range test. In
addition, the validity of whether the quantitative characteristics of five varieties can be explained by factor analysis was
reviewed. Using UPGMA, the relationship between the five varieties was confirmed by dendrogram. As a result of ANOVA
and Scheffe's multiple range test there was significant difference in inflorescence width and female flower length. It had a
high contribution to distinguishing varieties, which was similar to the PCA results using factor analysis. As a result of
dendrogram using cluster analysis, Hancho 915ho, 1020ho and 1030ho were similar, but there was a distinct difference in
the characteristics of different flowering and fruiting periods, confirming that they were different varieties.
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Fig. 1. Morphological characteristics of flower and fruit of Z. schinifolium.
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Table 1. Quantitative characteristics of five varieties of Z. schinifolium investigated in the study

Avg. Characteristics
SD Flower Fruit

Varieties IL (cm) IW (cm) PL (mm) PW (mm)  FL (cm) FW (cm) SL (mm) SW (g) NS (ca)
Hancho O15he  148Y° 16.2¢ 3.5d 2.0¢ 12.6b 10.2¢ 3.3b 09b  712.6ab
+£3.0 +£2.7 +0.3 +0.2 +£2.7 +£2.7 +0.2 +0.1 +234.7
Hancho 0300 113€ 12.4d 3.9¢ 2.2be 12.2b 12.5b 3.0d 1.0b 884.0a
+£2.8 +£29 +0.4 +0.3 +3.1 +£29 +0.2 +0.2 +356.2
Hancho 100 10.6¢ 12.8d 5.4a 2.7a 1196  13.8ab 3.5a 1.6a 599.8b
. 35 +0.4 +0.4 3.1 27 +0.3 04 43359
18.0a 18.3b 4.1¢ 2.4b 18.1a  13.8ab 3.2¢ 09b  721.0ab
Hancho 1020ho - o 3.1 +0.3 +0.2 +4.4 +3.4 +0.2 +02  +427.9
Hancho 1030n0 1380 20.2a 4.7b 2.6a 18.4a 14.4a 3.3ab 1.0b 897.7a
7 +32 433 +0.4 +0.2 +3.7 433 +02 02 +464.0
" 142 16.1 4.4 2.4 14.7 13.0 33 1.1 761.0
can 443 +4.4 +0.8 +0.4 +4.6 433 403 403 +390.1

“Letters represent mean + standard deviation, representing Scheffe’s multi-range test (significant at p < 0.01).
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Table 2. Simple correlation coefficients between traits according to five varieties of Z. schinifolium

Avg. Characteristics
SD Flower Fruit
Varieties IL W PL PW FL FW SL SW NS
I\ 7807 -
PL -3437 189" -
PW -.088 -.024 600™ -
FL 157 7257 -112 046 -
FW 204" 3637 198" 219" 436" -
SL 013 070 224" 220° -114 043 -
SW -3267 298" 4677 363" -2257 107 3727 -
NS 2027 3447 -.120 -.101 4547 4727 L2327 -163" -

“*signification at level 0.01, **signification at level 0.05, mean + standard deviation.

Table 3. Qualitative characteristics of five varieties of Z. schinifolium investigated in the study

Qualitative characteristics Hancho 915ho ~ Hancho 930ho Hancho 10ho  Hancho 1020ho Hancho 1030ho

FS July 14™ (80%) July 21" (80%) Aug 12" (90%) Aug 12" (50%) Aug 24™. (80%)
SMP Sept 27™. (80%) Sept 27™. (20%) Oct 6™ (80%) Oct 12™. (80%) Oct 26™. (20%)
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Table 4. Principal component analysis and association of eigenvalues and eigenvectors for 9 characteristics of five varieties of Z.

schinifolium

Characteristics Communality Prin. 1 Prin. 2 Prin. 3
IL 0.865 -0.203 0.058
w 0.822 -0.052 0.030
FL 0.649 -0.041 0.340
PL 0.725 0.026
PW 0.649 0.063 0.027
SW 0.552 -0.282 0.092
SL 0.579 0.387 -0.423

NS 0.764 0.182

FW 0.740 0.126
Eigenvalue 2.847 2.072 1.472
Proportion 31.636 23.022 54.658
Cumulative (%) 31.636 54.658 71.014
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Fig. 2. Scatter diagram of 5 varieties in Z. schinifolirum based on principal component 1, 2 and 3.
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Fig. 3. Cluster dendrogram of five varieties in Z schinifolirum on the 9 characteristics.
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