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The genetic diversity of Herba Houttyniae in Taiwan

Tzer-kuan Hu ' , Wei-chung Chang ?, Chen-chieh Hsiao °

(1. Professor, 2. Graduate, Department of Agronomy, National Chung-Hsing University, Taiwan)

ABSTRACT

Lots of species of medical plants have found in Taiwan because of the special
climate and geographic condition. Most of traditional herb medicine was derived
from wild species. The genetic diversity of some herb species has gradually
eroded owing to biological destruction and ultra utilization by people. Selection of
best variety or genotype is the first step aiming to the good quality of Chinese
herb medicine. Enlarging genetic diversity of inter- and intra- species is very
important for breeder to preserve some useful germplasms, and then have more
opportunities to develop new varieties and search new drugs for controlling
disease. In order to enhance the gene pool of herb medicine, collection,
identification, conservation and evaluation to genetic resources of herbs would be
an urgent task.

The genetic variations of 10 wild populations and 24 cultivated lines of
Houttuynia cordata Thunb were tested by morphological characters and RAPD
markers. The results of principal component analysis (PCA) and Cluster analysis
by using UPGMA method showed thatl0 populations can be classified as 3
groups, and all the tested lines can be classified as 2 groups, of which, 17 lines
was classified as one group. The results also showed that the genetic diversity in
wild population based on RAPD genetic similarity was corrected with geographic
distribution. The genetic diversity of wild population groups was higher than that
of cultivated ones. Considering variation of chemical component, the content of
flavonoids involving rutin ~ hyperin ~ isoquercitrin and quercitrin had significant
difference in populations and lines. In view of breeding, population of Suao and
line of Kouhu were the noticeable germplasms.

Key words: Herba Houttyniae ; genetic diversity ; RAPD ; flavonoids
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Figl. Deviation of the mean observation of ten A cordata populations
from their grand mean.



2004 [IFEE" T3 S P 1) 127
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Tablel. Hotelling’s T statistic of the difference among 9 characters mean
vector of ten populations of A cordata

Chilung Fuhsing Hengchun Lukang Meinung Zenai Shengang Suao  Taitung
Fuhsing 84.722**
Hengchun 226.441** 108.099**
Lukang 115.989** 32.206** 85.353**
Meinung 140.902**124.178**139.427**81.171**
Renai 44.433** 33.337** 71.994** 23.305* 80.125**
Shengang 56.594** 43.979** 119.367** 40.830** 60.060** 18.187
Suao 911.539** 795.758**753.441** 517.137**928.841**592.206**917.270**
Taitung  123.961**154.081**240.835** 107.224**254.648**113.814**152.053**482.244**
Yangming 112.803** 135.622**265.482** 88.043** 252.061**68.270** 157.960**351.774**138.929**
T2(0.05,9,118) =18.984

T2 0010118 =24.717

F 2. 10 fi pURE REED B S BREE

Table 2. Euclidean distances among 10 population of H. cordata

Chilung Fuhsing Hengchun Lukang Meinung Zenai Shengan Suao Taitung

Fuhsing 2.328

Hengchun  6.354  3.118

Lukang 3.277 1311 2.423

Meinung 3.710 3.951 4638  2.487

Zenai 1.201  0.983 2.682 0.777 2.825

Shengang 1402  1.327 3502 0.998 1.530 0.480

Suao 24.027 25.033 24.089 17.750 24.642 20.050 22.100
Taitung 3934 3574 6.952 2974 6.570 2.610 4.03416.558

Yangming 2.747 4318 7711 2834 6.141 2.460 347112915 3.736
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Fig. 2. Dendrogram of 10 H. cordata populations in Taiwan from average
linkage cluster analysis.
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Table 3. The structure vectors of the three principal components for 9 characters
of H. cordata

Principal component I I T

Eigen value 4.5499 2.4496 0.9420

Proportion of variance 0.5056 0.2722 0.1047

Cumulative of variance 0.5056 0.7777 0.8824
Component coefficient of characters

PH 0.4612 0.0023 0.0278

IN 0.4168 0.0180 -0.0452

LL 0.4297 0.0185 -0.0440

LW 0.4242  -0.1330 -0.0358

PL -0.3038 0.3777 0.4095

PT 0.0860 0.5621 -0.0593

ST -0.0029 0.3945 -0.7873

TDW 0.3847 0.2347 0.4225

RDW 0.0305 0.5586 0.1556

PH: plant height
LW: leaf width

ST: secondary twigs

IN: internodes
PL: petiole length

TDW: dry weight of stem

and leaf

LL: leaf length
PT: primary twigs

RDW: dry weight of root
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The second principal component

B 3. BT1ZE5Y2 2 5] SRR AR R
Fig. 3. Ten populations of H. cordata scattered on the plane defined by the
first and second principal components.
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Fig. 4. RAPD banding profiles of genomic DNA from the ten populations of H.
cordata in Taiwan using primer OPB-12.
100bp marker (Lane 1), Chilung (Lane 2), Yangmin (Lane 3),
Fuhsing (Lane 4), Renai (Lane 5), Shengan (Lane 6), Lukang (Lane
7), Hengchun (Lane 8), Meinung (Lane 9), Taitung (Lanel0) , Suao
(Lane 11), 100bp marker (Lane 12).
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Table 4. Total numbers of amplified DNA fragments (bands) and the
numbers of polymorphic bands of each primer used in RAPD
analysis of H. cordata

Operon primers Total bands®
OPA-10 6(5)
OPA-14 11(7)
OPA-16 8(7)
OPA-19 11(10)
OPA-20 6(4)
OPB-02 2(2)
OPB-03 6(2)
OPB-04 10(7)
OPB-05 6(2)
OPB-08 11(8)
OPB-10 6(5)
OPB-11 4(3)
OPB-12 6(4)
OPB-14 8(6)
Total 101(72)

a) Values within the parenthesis indicate the numbers of polymorphic band.

# 5. 10 B FUREVBREY Taccard 8 B (8
Table 5. Jaccard’s genetic similarity coefficients among ten population of H.
cordata

Population 1 2 3 4 5 6 7 8 9 10

1 Chilung 1.000

2Yangmin 1.000 0.887

3 Fuhsing 0.770 0.707 1.000

4 Renai 0.934 0.950 0.744 1.000

5Shengan  0.877 0.988 0.699 0.938 1.000

6 Lukang 0.750 0.667 0.917 0.701 0.659 1.000

7 0.736 0.654 0.900 0.688 0.646 0.982 1.000

Hengchun

8 Meinung 0.877 0.988 0.699 0.938 0.976 0.659 0.646 1.000

9 Taitung 0.767 0.683 0.967 0.718 0.675 0.915 0.898 0.675 1.000
10 Suao 0.436 0455 0.378 0.443 0465 0.352 0.341 0.450 0.386 1.000
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Fig.5. Dendrogram of ten H. cordata populations based on Jaccard’s genetic similarity
coefficients by using UPGMA method used in RAPD analysis.
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Fig6. Dendrogram of 24 Houttuynia cordata samples based on Jaccard’s genetic
similarity coefficients by using UPGMA method used in RAPD analysis.
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Table 6. Means of flavonoids of different populations growing in spring and fall
Rutin Hyperin (mg/g) Isoquercitrin quercitrin

%3 rE O FF OKF FF O OKFE FF OAF

b ok s ay
SRR

#:%®  0.039” 0.071% 0726° 1.368° 0.715 0765 4.316 4.983
% 0046 0034 0774 0718 0511° 0369° 2183 1.795
B 0.080 0.069 1.254 1.186 0.789% 0.545° 3.346 2.708
% 0.041° 0.069° 0896 1.052 0566 0.573 2.476  2.492
=X 0.041° 0.078% 0642° 1.355% 0.424° 0696° 2.083" 3.193°
AK 0061 0074 1222 1466 0658 0.663 2.844 3.106
Bk 0.054  0.052 1.207 0.924 0630 0492 3.397% 2.382°
E 0.042° 0.077% 0653° 1.270% 0.468° 0688°% 2.148 2.685
@l 0.045 0045 1.040 0775 0.608% 0.401° 2.763% 1.774°

#EALSD  0.013 0.242 0.117 0.448

*. Means with different letters in the row are significant at 5% level

A7 FURERE AT TS RFA RAER SR VT
Table 7. Means of flavonoids of different lines growing in spring and fall
P& Rutin Hyperin (mg/g) Isoquercitrin quercitrin

S Y *F %% fF 5F f3F

ok 0.046 0.043 0.946 1.026 0.557 0.522 2.474 2.351
R 0.052 0.053 0.939 1.012 0.681 0.569 2.446 2.566
=yl 0.050 0.045 1.281 1.139 0.729 0.563 3.289 2.624
ATAE 0.039 0.053 0.799 1.228 0.493 0.577 2.578 2.902
iR 0.055 0.043 1.282 1.046 0.815 0.575 3.189 2.516
A 0.057 0.041 0.994 0.964 0.638 0.427 2.956 2.491
g 0.079 0.059 2.072a* 1380b 1.111a 0.686b 4.313a 3.106b
£% 1 0060 0.052 1.144 1.331 0.790 0.710 2.993 2.697
i 0.057 0.051 1.464 1.253 0.797 0.625 3.132 2.545
oi 0.057 0.049 1.237 1.087 0.695 0.568 2971 2.366
kA 0.054 0.064 1.197 1.105 0.645 0.485 3.024 2.539
¥ 0.058 0.071 1.182 1.091 0.734 0.568 3.297 2.734
%% 2 0059 0.065 1.020 1.037 0.724 0.557 2.936 2.380
=] 0.041 0.042 0.837 0.775 0.535 0.376 2.382 1.892
KR 0.050 0.064 1.019 0.974 0.662 0.508 2.821 2.526
¥ g 0.058 0.071 1.193 1.041 0.695 0.469 3.079 2.466

o LSy 0.0073 0.191 0.105 0.343

*: Means with different letters in the row are significant at 5% level



