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Multivariate Analysis of Quantitative Characteristics
in Alisma plantago |,

Byung Sun Kwon* and June Taeg Lim*

ABSTRACT : Varietal distances were measured by Euclidian D* statistics in 1, 891 possible com-
parisons among sixty two varieties of Alisma plantago with seven characters such as leaf width, leaf length,
stem length, number of stems per plant, root diameter, and yield of fresh and dry root. A complete link-
age cluster analysis based on the Euclidian distance (D?) was attempted. Sixty two cultivars of Alisma plan-
tago were largely classified into five subgroups. Group 1, 2, 3, 4 and 5 included twelve, twenty one,
seventeen, five and seven cultivars, respectively. Most of the varietal groups were not associated with
their geographical origins. Stem length and root weight among the seven characters were the largest con-

tributors to the D* in both intra- and inter- groups.

Keyword : Alisma plantagoL. Multivariate analysis, Varietal distance, Linkage cluster analysis.
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Table 1. Alisma plantago varieties and accessions
used in this experiment.

1. Mokpo Local 17, Naju 33, Yeongdeong 49, Hamyang
2. Yeosy Local 18, Hampreong 34 VYeongil 50, Sanchong
5 Sunchon Local 19, Veonggwang 35, Weolscong 51 Hadong
4, Damrang 2. Jangseong 36, Yeongchon 52, Namhae

5. Gogseong 21 Wando 37, Greongsan 21, Wando

6, Gurve 22, Jindo 38. Cheongdo 53, Ulsan

7. Gwangvang 25 Sinan 3 Gorveong 54, Masan

§. Yeochon 74, Pohang 40, Seongiu 53, Jinju

&, Goheung 25, Gyengju 41, Chilpog 5. Chungmu
16, Boseong 26, Ginchon 42, Geumleung 57, Samchonpo
11, Hwasun 27, Andong 43. Seonsan 5. Jinvang
12 lingheung 28, Dalseong 44 Sangju 59, Haman
13, Gangjin 29, Gunwi 45. Yechon 00, Milvang.

14, Haenam 30. Euiseong 46, Yeongiu b1, Ginhae
15. Yeongam 31, Cheongsong 47, Hahchon 62, Changweon,

16, Muan, 32, Yeongvang 48, Geochang
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Table 2. Variation of the seven characters in 62 varieties of Alisma plantago.

Leaf Leaf Stem Stems Root Fresh Dry
Parameter width length length diameter root root
(cm) (cm) (em)  @O/Plant) ey (kg/100) (ke/108)
Mean 2.69 3.58 30.23 12. 10 3.54 353.78 268. 94
Minimum 2.1 2.6 24. 4 10.1 2.7 308. 8 210.6
Maximum 3.9 5.3 36.6 14.4 4.6 431.5 331.0
Range 1.8 2.9 12.2 4.3 1.9 122.7 120.4
Standard 0.35 0. 66 2.97 1.05 0.42 31.70 27. 88
Deviation
C.V. (%) 5.12 4.38 3.51 4.62 5.00 1.84 2.19
F* 11.74 35.04 14,73 6. 17 10. 33 46. 89 44. 00
# F : values in analysis of variance
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Fig. 1. Dendrogram of 62 varieties based on the D’ computed with seven characters.
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Table 3. Varietal number of each group based
on the D"

Varieties

1,2,3,4,5,6,7,8,9,42,43, 4

Group Total
I 12

I 21 14,15,16,17, 18,45, 46, 48, 49, 50, 51, 53, 54, 55, 56,
57,58, 59, 60, 61, 62

i 17 19,20,21,22,23, 24,25, 26,27, 28, 28, 37,38, 39, 41,
47,52

I 5 33,34,35,36,40

v 7 10,11,12,13,30,3,22

* Above numbers in varietal group indicate the
variety numbers in Table 1.
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Table 5. Group mean of each character.

Table 4. Average D of intra- and inter- group.

Vaed i m AR
group
T 14ILT 87T 48344 T8427 157337
I 628.5 2618 29226 10170.4
I 30,1 19122 46017
v 1957 28045
v 27,1
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Varietal L.eaf Leaf Stem Stems ‘ Root Fresh Dry
width length length diameter root root
group (cm) (cm) (em) (no. /plant) (mm) (kg/10a)  (kg/10a)
I 2.4 3.2 27.4 11.1 3.3 322.2 233.1
i 6 3.3 28.3 11.7 3.3 333.0 261. 8
m 2.5 3.4 31.8 12.5 3.7 373.6 272.4
v 3.0 4.5 34.4 12.8 4.1 361.6 305. 8
v 3.4 5.0 34.2 13.6 4.2 416.6 316.9
Table 6. Components of D%
Varietal L_eaf Leaf Stem Stems . Root Fresh Dry
width length length ; diameter root root
group (cm) (cm) (cm)  @O./Plant)  nm) (kg/10a)  (kg/10a)
I 0.05 0.07 1.51 0.53 0.11 68. 59 340. 81
il 0.04 0.29 4,77 1.18 0.15 315.96 306. 06
I 0.07 0.04 2.05 0.76 0.11 91.43 235. 64
v 0.15 0.64 2.93 0.07 0.19 99.63 22.07
v 0. 10 0.09 4,41 0.34 0.14 151.12 100. 93
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Table 7. Contribution percentage of of each character to the inter group Euclidian’s Distance of

inter-group.

Varietal L'eaf Leaf Stem Stems Root Fresh Dry
width length length diameter root root
group (cm) (em) {cm) (no. /plant) (mm) (kg/10a) (kg/10a)
I 0.00 0.00 0. 00 0. 00 0. 00 844. 00 608. 00
0. 00 0.00 0.00 0.00 0.00 0.58 0.42
I 0. 00 2.00 90. 00 8.00 0.00 563.00 782.00
0.00 0.00 0.06 0.01 0.00 0.39 0.54
I 2.00 41.00 1200. 00 147.00 14. 00 23.00 35.00
0.00 0.03 0.83 0.10 0.01 0.02 0.02
v 77.00 346. 00 91.00 829. 00 120. 00 11.00 13.00
0.05 0.24 0.06 0.57 0.08 0.01 0.01
287.00 617.00 35.00 216. 00 405. 00 1.00 2.00
v 0.20 0.43 0.02 0.15 0.28 0. 00 0. 00
518. 00 295. 00 22.00 145,00 484.00 4.00 5.00
VI 0. 36 0.20 0. 02 0.10 0.33 0.00 0.00
564. 00 147. 00 10. 00 103.00 425. 00 2.00 3.00
VI 0.39 0.10 0.01 0.07 0.29 0. 00 0. 00
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