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Evaluation and Analysis on Germplasm Resources of Aster tataricus L. f.

TIAN Ru-mei, MENG Yi-jiang, LI Wen-yan, GE Shu-jun
( Key Laboratory of Crop Germplasm Resources of Hebei/Agricultural University of Hebei,Baoding 071001 )

Abstract ; Aster tataricus L. f. is an important and traditional medicinal plant in China but till now no systematic
research has been carried out on germplasm resources. As the identification and evaluation of germplasm resources is
the premise and base for the biomass and quality improvement,in this paper 44 germplasm resources were collected
from its main product area Anguo in Hebei province and Bozhou in Anhui province and agronomic and quality traits
had been evaluated based on the data from the field and laboratory. Besides, genetic diversity analysis was conducted
by clustering method. The results showed that stem hair number, stem diameter and bud distance were top three influ-
encing factors for seedling quality,and in terms of affecting extent are stem hair number,stem diameter and bud dis-
tance ,which had also been proved by germination experiments. For all materials, except that no significant difference
examined in leaf width,there were some variations in leaf length ,plant height and growth potential to some extent. Dry
weight and shionone content were different in very significant level. Correlation analysis showed that seedling growth
potential had significantly positive relation with leaf length,leaf width and plant height but had significantly negative
relation with dry weight,which had significant negative relation with shionone content. The clustering results based on
similarity coefficient showed obvious regional relations. This study clarified that Asters from different regions had ge-
netically differentiated correspondingly to adapt to the local ecological environment,which could provide the powerful
theory basis and plentiful materials for the identification of elite genes and development of good varieties.
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Table 1 Source of experimented materials and agronomic traits of Aster tataricus L. f. seedlings from two locations

ETReS R ZEER(R) ZEHE (em) ZEH (em) T RE R ZEEF(R) ZEHE (em) ZEHH (em)
No. Source No. of Stem hair Shoot distance Stem distance No. Source No. of Stem hair Shoot distance  Stem distance
1 [ o 8 2.9 0.35 23 22 M 1G4 el 3 2.1 0.49
2 42 [E 10 2.5 0.29 24 =M N 4 2.1 0.48
3 2 [ 7 B 6 3.1 0.31 25 =5 AR b 5 1.8 0.37
4 4R 9 3.8 0.37 26 Z MR 6 1.5 0.29
5 W E A 10 2.6 0.48 27 W EFARE 7 2.9 0.27
6 22 H o 7 2.7 0.38 28 27 [F 7 ] 10 3.5 0.31
7 P E ARk 11 3.0 0.34 29 2 E R K 1 1.8 0.34
8 2 E A 10 2.8 0.39 30 22 [ # N @ 5 2.8 0.36
9 %% [E T A 9 3.3 0.28 31 N = 4 3.1 0.18
10 2 [ 46 2R 15 2.6 0.31 32 2 [ P R 6 3.0 0.33
11 22 [E e 6 3.2 0. 40 33 22 [ & T 10 2.8 0.26
12 2 E A 5 2.8 0.27 34 ¢ [ B WE 11 2.9 0.34
13 B [ 7 A% 7 1.5 0.35 35 2 [ Ok 4 7 3.1 0.35
14 ZERRE 10 3.1 0.31 36 2 [ F 8 3.2 0.42
15 22 [H b 9 2.7 0.32 37 Z MR FHE 8 2.6 0.38
16 B AR A 7 3.1 0.28 38 2% X 1 2.0 0.45
17 72 [ 7R s 8 2.6 0.31 39 2= M Pk 6 1.8 0.38
18 Z M B 9 2.1 0.32 40 Z MR 5 1.2 0.28
19 2% I 6 1.5 0.45 41 2= M /N 4 2.6 0.27
20 2= M g 5 3.1 0.30 42 = F 3L 2 1.9 0.39
21 == R A% 4 1.8 0.55 43 2 X 4 2.4 0. 44
22 25 2 3 7 2.0 0.42 44 NS 6 2.5 0.36
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Table 2 Germination results of Aster tataricus L. f. and agronomic traits recorded in the field plants from Two locations

%= =N KR HET i 7 (% ) M (em) -5 (em) PR (em) THE(g) SFEEE (%)
No. Indoor seeding Field seeding Leaf length Leaf width Plant height Dry weight Content of shinbone
1 89 75 25 9 38 160 0.2730
2 91 85 26 7 45 83 0.2701
3 85 77 30 8 35 111 0. 3405
4 86 74 29 9 28 174 0.2717
5 87 80 25 9 53 83 0.2 821
6 95 76 21 7 25 159 0.3079
7 81 81 13 8 34 118 0.2732
8 86 85 13 12 38 269 0. 3503
9 92 84 16 9 46 86 0.2741
10 85 82 21 8 26 106 0.3754
11 75 70 23 10 38 929 0.2919
12 85 82 29 8 42 125 0. 3052
13 93 75 18 7 27 166 0.2764
14 79 68 21 8 35 170 0.2698
15 82 65 15 8 29 106 0.2756
16 92 76 17 10 37 113 0.2713
17 89 80 22 9 25 85 0.2811
18 86 78 23 8 29 80 0.2611
19 87 82 24 8 35 109 0.2364
20 77 75 28 11 19 129 0. 3668
21 80 78 22 9 36 203 0.2754
22 82 65 25 6 25 136 0.2721
23 90 71 35 8 52 82 0.2214
24 69 58 12 7 32 35 0.2386
25 75 80 18 9 31 79 0.2665
26 67 75 20 7 29 130 0.2450
27 90 80 20 9 32 115 0.3102
28 88 46 18 8 37 97 0.2786
29 83 59 24 9 46 104 0.2864
30 85 81 23 8 26 92 0.2725
31 87 62 29 10 36 45 0.3124
32 83 75 15 9 38 100 0.2735
33 78 68 18 7 39 99 0. 3021
34 66 79 26 8 29 114 0.2695
35 85 84 20 9 36 120 0.2767
36 91 78 30 7 42 119 0.2820
37 69 78 25 9 28 122 0.2712
38 75 73 31 8 27 111 0.2867
39 59 44 28 7 29 92 0.2933
40 85 77 29 10 36 128 0.2568
41 89 58 18 9 32 89 0.2796
42 76 63 16 10 34 126 0. 3021
43 68 68 21 8 28 118 0.2925
44 72 65 26 9 36 109 0. 3452
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Table 3 Mean value and CV of agronomic traits of Aster tataricus L. f. seedlings and agronomic traits from plants originated

from two locations

I KA Max. fR/ME Min. SFIME Average PRUEZE s B RE(%)CV
FEIR Characteristics zE mM wR BM kE BN kR BN ZE N
Anguo Bozhou Anguo Bozhou Anguo Bozhou Anguo Bozhou Anguo Bozhou
ZLE R (#R) No. of Stem hair 15 9 1 1 8 5 2.70 2.03 34. 1 40. 6
ZEM (em ) Shoot distance 3.8 3.1 1.5 1.2 2.85 2.05 0. 46 0.47 1.61 2.28
Z5M (em) Stem distance 0.48 0.55 0.18 0.23 0.33 0.39 0. 06 0.08 17.6 20. 8
% N % 2% (% ) Indoor seeding 95 90 66 59 85.5 76.8 56.0 40.5 65.5 52.7
[H 8] 4 B R (% ) Field seeding 85 82 46 44 75.6 69.8 32.6 12.5 43.2 38.3
K (em) Leaf length 33 35 13 12 21.2 22.1 2.7 1.6 12.7 7.2
- (em ) Leaf width 12 11 7 6 8.5 8.4 0.7 0.5 8.2 6.0
Bk (em) Plant height 53 52 22 19 35.6 31.6 4.4 2.9 12. 4 9.2
T (g) Dry weight 269 203 45 35 119.2 110.5 37.1 40.1 31.1 36.2
256 il 542 (% ) Content of shin- 0.3754  0.3668  0.2695 0.2214  0.2780  0.2631 0.48 0.58 17.3 22.0

bone
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Table 4 Analysis of variance of variance on seedling traits and plant agronomic traits from Aster tataricus L. f.

o =
Anguo Bozhou
Mk Characteristics Vs Ss Df Ms F Ss Df Ms F
ZX BB Stem hair No = | 312.5 1 312.5 90.4 ™ 168.7 1 168.7 71.8™
w2 62.2 18 3.5 42.3 18 2.4
pagill 404.7 19 211.0 19
ZE M Stem distance FE ) 11.0 1 11.0 9.8 36.5 1 36.5 35.5™
PR 20.2 18 1.1 18.5 18 1.0
pagill 31.2 19 55.0 19
2 Shoot distance FE TR 102.5 1 102.5 29.0 30.1 1 30. 1 10. 77
R 63.6 18 3.5 50.3 18 2.79
sl 166. 1 19 80. 4 19
K Leaf length A i 8] 1273.6 1 1273.6 78.0" 1459.9 1 1459.9 103.9 ™
iRz 522.2 32 16.3 449. 6 32 14.1
S 1795.9 33 1909. 6 33
I Leaf width i 8] 2.4 1 2.4 0.2 3.0 1 3.0 0.2
RE 415.6 32 12.9 412.5 32 12.9
S 418. 1 33 415.5 33
%5 Plant height i 8] 6030. 2 1 6030. 2 269.8 ™ 4330. 1 1 4330. 1 257.27
iR 715.2 32 22.3 538.7 32 16.8
¥l 6745. 4 33 4868. 8 33
+H# Dry weight b [ 10337.0 1 10337.0 126.7 10517. 1 10517.3 31117
iRE 2609. 9 32 81.6 1081.7 32 33.8
Al 12947.0 33 11599.0 33
H: K # Growth vigor i [ 437.7 1 437.17 33.5™ 402. 6 1 402.6 30.8"
iR%E 418.4 32 13.1 417.7 32 13.1
SWil| 856.2 33 820.3 33
4555 i & & Content of shinbone — #f i [H] 328.8 1 328.8 25.6" 344.7 1 344.7 26.7"
R#E 411.7 32 12.9 413.3 32 12.9
SRl 740.5 33 758.1 33

W ,p=0.01 KR,

Note: ™ ,significant at p =0.01
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Table 5 Analysis of variance of Aster tataricus L. f.

sprout experiment

2ZJH Bozhou “4Z[E Anguo

PR Characteristics
Ss Df  Ms a Ss  Df  Ms F

[X 4 Granule 1547.4 2.0 773.7 1737.3 2.0 868.7

ZEB L Stem hair No. 2291.0 2.0 1145.5 16.5™ 1985.7 2.0 992.9 10.5*

Z£H Stem distance 995.8 2.0 497.9 7.2771032.4 2.0 516.2 5.5

Zf 1 Shoot distance 851.7 2.0 425.9 6.1 281.32.0140.7 1.5

%5 19141 Blank 2.32.0 1.20.0 13.72.0 6.90.1
%% Error 1112.116.0 69.5 1514.616.0 94.7
JE Al Total 6800. 6 6565. 3
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Fig.1 HPLC chromatograms of reference substance

(A —samples,B — Aster tataricus L. f. )
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Table 6 Corelation analysis between different traits of Aster tataricus L. f.

“4Z [ Anguo ZJH Bozhou

LIS 5 B R T LS Ll B R T
Leaf length Leaf width Plant height Growth vigor Dry weight Leaf length TLeaf width Plant height Growth vigor Dry weight

5% Leaf width 0. 8259 0. 8631

R & Plant height 0. 9629 0.7168 0.7761 0. 8788

H: K Growth vigor 0. 8435 0. 6698 0.8514 0. 5277 0.5814 0. 8410

+ & Dry weight 0.2619 0. 0026 0.2807  -0.8340 -0.1267 -0.2951 -0.4358 -0.4916
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Fig. 2 44 Clustering result of 44 germplasm resources of Aster tataricus L. f.
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