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Study on Phenotypic Diversity of Taraxacum kok-saghyz
and Its Sympatric Relative Species

LI Yingshuang', LU Lu*, LU Ting'* , KANG Jian'
(1 Xinjiang Agricultural University, College of Forestry and Horticulture, Urumqi 830052; 2 Northwest Normal University,
College of Life Sciences, Lanzhou 730070)

Abstract: The observation data of 59 phenotypic (Quantity traits 24, Quality traits 35) of Taraxacum kok-
saghyz and its 10 sympatric species were analyzed through Variance Analysis, Factor Analysis and Cluster
Analysis to reveal the phenotypic diversity of genus Taraxacum and the relationship between the species
was also studied. The results showed that: (1)the coefficient of variation of quantitative characters of 13
germplasm resources was 7. 50% —55. 00% , and the average value was 28. 25%, and the diversity index
was between 1.157—2. 032, with an average of 1. 663. (2) The variation range of the coefficient of varia-
tion was between 20. 40% — 67. 44%, and the variation range of diversity index was between 0. 271 —
1. 672, with an average of 1. 136. The morphological diversity index of quantitative traits was greater than
that of quality traits; (3)the cumulative contribution rate of the first 7 principal components is 84. 767 % ,
in the principal component analysis of 59 traits, and traits the floral morphological variation was a major

factor contributing to the phenotypic differentiation of Taraxacum. (4)The results of Ward’s cluster anal-

WK EH2017-02-19; & fm U 2l H#1:2017-06-05

ELWH . BHRKA AR 4 (31460631

TEE BN ZFE (1991 —) Lo, FEI AR -0 5% 2 322 A S5 BF 28 BSR4 B2 R JF & S5 R 9T . E-mail: 352772852@qg. com
* B B R B R S, BB AR B A Y 5Y . E-mail : luting0909@126. com



1206 [LE I | - N7/ = S

3T E

ysis using Euclidean distance, 13 collections were divided into 4 groups at a genetic distance 7. 5. The spe-

cies collected from the same region tended to be clustered into the same groups, indicating close relation-

ship, while the 3 collections of T. kok-saghyz were clustered into 2 different groups showing distant rela-

tionships. The results showed that Taraxacum was a genus rich in both quality and quantitative trait vari-

ation, resulting phenotypic diversity.
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Table 1

Material information

J T4

Population Specific name

B3/
Origin

A5

Environment

1 IR WAI T, erythrospermum

2 INRE AT T, lipskyi

3 KA AR T, longipyramidatum
4 25 NTE T, of ficinale

5 FEEATE T, subglaciale

6 R AN T, stenolobum

7 ZEH NI T, multiscaposum

8 Z WA T, dissectum

9 T B A T. monochlamydeum

10 FEEERN T. sp
11 BIEHE T, kok-saghyz
12 B T. kok-saghyz

13 BIEE T. kok-saghyz

W 7 Zhaosu
W 7 Zhaosu
B Yining
W 7 Zhaosu
W 7 Zhaosu
W 78 Zhaosu
W 78 Zhaosu

ZL RS Mosuowan

7 Yining
A 75 Zhaosu
A 75 Zhaosu

TR B Wujiaqu
5K TS Mosuowan

B34 7N Roadside
B34 7N Roadside
B RN Roadside

, Shrub grass
, Shrub grass

, Shrub grass

7] 7 %t 5 /) Floodplain meadow

B3 WA Roadside,
B3 W A Roadside,
B3 A Roadside,
B 30 JEA Roadside,

%32 HE B\ Roadside

#6341 7 18 ¥k %45 Roadside, Floodplain meadow

Shrub grass
Shrub grass
Shrub grass
Shrub grass

, Shrub grass

] & k%5 f5) Floodplain meadow

JK KT Waterside,
JK HKF Waterside,

Undergrowth

Undergrowth
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Table 2 Morphological characters and characteristic value of Taraxacum

J¥ 5 No. PR Character C B AR ME K 43 9% Criteria for recording and classification
1 R 203 5% 47 1 3£ Residual leaf base of root crown 1 & Absent; 2 ¥ # 8, Light brown; 3 %8 & Dark brown
2 I3 g % & Hair on leaf axil 1 & Glabrous;2 4 & Hairy
3 M F i f5, Colour of leaf 1 48, Green; 2 K&t {5 Grey green
1 W AR Shape of leal _}; ﬁ%ﬁ%&;;‘ﬁéiila:ntgzll:;lcbc:rlya;céigﬁﬂlﬁﬂl&jg‘ﬁf\?jﬁﬂﬁy\’fillnvcrtcd lanceolate to lliptic; 3 i [# J£ Long oval;
5 F ki {4 Colour of main vein 1 247 {6 Purple red;2 44541 {4 Non purple red
6 M 1 Surface of leal 1 % Glabrous;2 £ % Hairy
7 24 Leaf lobes 1 4% % %% Entire to lobed; 2 PR 7% %! Pinnatilobate; 3 PR K% Pinnatipartite; 4 JIR 4> %! Pinnatisect
9 M % K JE %5 Lateral lobes shape 1 oM %4 Fi Absent lateral lobes;2 = ffi{k 4] Triangular bar;3 =¥ Triangle
10 ] %4 Fr 1 % Lateral lobes edges 1 JC %4 F Absent Lateral lobes; 2 4x% Entire; 3 4 %! LobulateToothlet
11 Z4 /R A Lobe form 1 %L F Absent lobes; 2 - J# Flat; 3 {8 7] Backward
12 S A5 Teeth between lobes 1 J.% /- Absent lobes;2 JG14 Absent;3 47 # Exist
13 - 33 {5, Colour of leaf base 1 %4140 Purple red; 2 44541 (4 Non purple red
14 A6 2L B 44, Colour of scape base 1 4827 {8, Purple red;2 3E 4241 {4 Non purple red
15 A6 T B & Hair on scape top 1 J&E Glabrous; 2 i i Wk 221k & Sparse arachnoid; 3 % # ¥ 22 Ik & Densely arachnoid
16 SALIEIR Shape of involucre 1 4k Bell; 2 A 4R Narrow bell; 3 %4k Wide bell
17 AN B Colour of outer involucral 1 # 4 {0 Light green; 2 4 {5, Green
18 AMEHIBAR Shape of outer involucral JOE Ovate omceotate 1o Tamclates S8 LG Brond a1 1Ot SRR EAEAR
19 A4 B S S €5 Colour of outer involucral tip 1 %847 4% Purple red;2 ¥y 41 {f Pink
20 FEWI AR 4 i The outer involucral of flowering 1 B 37 Erect;2 JZ % Friz; 3 JF & Spread
21 A1 Z B AR 98 Angular protuberance of outer bracts 1 JGfi Absent; 2 # 5l f1 A blunt angle. ;3 41K (9 i Slender angle;4 {35 Only thickening
22 W %L A/ Bi e Colour of inner involucral 1 # 4o Light green;2 £ 4 Green
23 N4 B IR Shape of inner involucral 1 2% Linear;2 # 41 J% Lanceolate
24 W5 | 465 B4 Colour of inner involueral tip 1 %2140 Purple red; 2 ¥ 4L (4 Pink
25 TN 2 B ARk 28 Angular protuberance of inner bracts 1 JGfff Absent; 2 #4691 A blunt angle. ;3 4 19 Slender angle
26 FRAEF @ Colour of ray floret 1 # {4 Yellow;2 55 # (% Bright yellow
27 AL 5k Corolla throat 1 & Glabrous;2 4 & Hairy
28 TR AE 79 i i (4 Colour of ray floret back 1 #4014 Purplish red; 2 441 {4 Deep purple red
29 3k B0, Colour of stigma 1 # (4 Yellow;2 I # {4, Dark yellow; 3 # # {4 Yellowish-brown
30 98 HL i (5 Colour of achene 1 214 {4 Reddish brown;2 ¥ #j (& Light brown;3 £ #j {& Dark brown
31 8 IR Shape of achene 1 [ #:J Cylindrical; 2 {141 Inverted cone
32 W% HE #9845 Cone gradually or sudden contraction 1 RIRE: 45 Sudden constriction; 2 % #i 45 4 Gradually constriction
33 SR 3 AIPE Acanth-protuberance of upper achene 1963 Smooth; 2 KA/l A large number of thorn;3 IR % #2 Tuberculate protuberance
34 SRR AIJE Acanth-protuberance of lower achene 1 JC4E9 No blunt tumor; 2 J# 4k 2858 Tuberculate protuberance
35 5& EHif Colour of pappus 1 €8 White; 2 ¥5 4 8 Dirty white

AUE R 4. SRAEHL 2 4 F K 1L VG B AL 47 2 b
H L (B T B AR B Ol 43755754 N, 81°23" 15"
E. 4% 660 m AER IR BE 9 C 4E [ /K f 340 mm,
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RAVN RS 4 o SRAEHE 3 AT K 1l 1Lk A% 15 1
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tance) , BRI ER A Ward %,

2 SRS
2.1 BEMMR SR
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Table 3 Variation of quantitative characters and genetic diversity index of the germplasm resources of Taraxacum
FEIR Character VB RKME RUME WE X EREK F i
Mean Max. Min. Range SD CV/% o
M F K B Length of leaf/cm 11. 21 25.33 6.63 18.70 4.65 41,48 47,169~ 1. 378
M F %E B Width of leaf /em 2.67 4.37 1. 39 2.98 0. 88 32.96 28. 368"~ 1.672
M F % H (A The number of leaf 5.31 8.00  2.00 6.00 1.80 33.90 3.570" 1.672
%4 #H (39 The number of lobes 3.46  6.00 1.00 5.00 1.20 34. 68 11. 098" * 1.311
T2 HH (4 The number of scape 3.00  5.00  2.00  3.00 1.07 35. 67 10. 146" * 1.157
W E K JE The lengthof scape/cm 15.98 30.43 4. 06 26. 37 7.79 48.75 37.889™" 1. 845
Jo AR AE T B 4% Capitulum diameter/mm 25.80  36.44 20.29 16.15  4.55 17. 64 16.710" * 1.672
TIRAEHL (%) The numberof ray floret 5.00  8.00  3.00 5.00 1.85 37.00 14.520* " 1.231
AN ZE B R K The length of outer involucral/mm 5.52 7.84 4.16 3.68 1.12 20. 29 13.042" " 1. 885
AP ZE AL R 58 The width of outer involucral/mm 2.19 3.65 1.41 2.24 0.61 27.85 17.164 "~ 1.712
S, Ty gt e

?h%f}%ﬁo’ﬁfﬁﬁ%ﬁlucml membranous edges/mm - 20 0. 41 0 0. 41 0.11 55.00 13.565* 1.484
W JZ 545 K The length of inner involucral/mm 9.96 14. 66 6.67 7.99 2.15 21.59 22.712%* 1.631
W2 B % The width of inner involucral/mm 1. 84 2.82 1.27 1.55 0.38 20. 65 5.605* * 1.626
%Jh%giﬁﬁoﬂfiigéiilucral membranous edges/mm 0.22 0. 39 0.14 0.25 0.07 31. 82 3.259 1.631
TOMRAE K Length of ray floret/mm 7.74 9.55 6.51 3.04 0.97 12.53 9.317** 1. 818
AR AE 6 Width of ray floret/mm 1.33 1.76 1.03 0.73 0.21 15.79 5.376* 1. 818
TORAE S 4 K Length of corolla tube/mm 3.87 4. 68 3.09 1.59 0.47 12. 14 7.508* * 1.621
4 B K Length of achene/mm 2. 80 3.23 2.47 0.76 0.21 7.50 10. 657 * 1.672
W %% Width of achene/mm 0.69 0. 83 0. 56 0.27 0.08 11.59 11.082* 1. 818
5 E K Length of pappus/mm 5.03 6.31 4.10 2.21 0.62 12. 33 14,381~ 1.925
%K The length of beak/mm 7.49 10. 02 3.59 6.43 1.84 24.57 24.023* * 1.818
% H K Length of cone/mm 0.87 1.48 0.47 1.01 0.33 37.93 30.499* * 1.778
445 8 H The number of outer involucral 5.00 9. 00 1. 00 8. 00 2.28 45. 60 10. 209 * * 2.032
P45 % H The number of inner involucral 5.00 8. 00 1. 00 7.00 1. 94 38. 80 12,347~ 1. 698

W ow % Al » A3 BIFIRAE 0. 01 H1 0. 05 /K245 1k

Note: *

% and * mean significant difference at 0. 01 and 0. 05 level, respectively



6 4] YRGS AR B R H [ R0 2 A 3R B L R AT AT 1209

R4 FRAEBEMRABRREERAXSGREECSHEY

Table 4 The frequency distribution and genetic diversity of germplasm resources of Taraxacum

#i % Frequency/ %

PR Character CV/% H’
1 2 3 4 5 6
KR35 5% 77 1t 3 Residual leaf base of root crown 15.38  7.69  76.92 29.31 0. 687
2L E Hair on leaf axil 16.15 53.85 33.70 0. 690
M F i 4, Colour of leaf 69.23 30.77 36. 64 0.617
- B MRk Shape of leaf 46.15 7.69 15. 38 7.69 23.08 67. 44 1. 378
FEkFi 4 Colour of main vein 30.77  69.23 28.40 0.617
M #1i Surface of leaf 92. 31 7.69 25.65 0.271
%4 Leaf lobes 15.38 23.08 46.15 15.38 36. 68 1.271
Tt 24 B2 Apical lobes shape 7.60 30.77 7.69 15.38  15.38 23.08  48.70 1.672
%L £ 45 Lateral lobes shape 7.69 76.92 15. 38 23.75 0. 687
24 | 341 %% Lateral lobes edges 7.69 53.85 38.46 27.27 0.898
2R R A Lobe form 7.69 84.62 7.69 20. 40 0.536
%4 F [ % Teeth between lobes 7.69 38.46 53.85 26.83 0. 898
I FE 51 (4 Colour of leaf base 53.85 46.15 35.55 0. 690
B FL I {4, Colour of scape base 38.46  61.54 31.23 0.666
A6 EE T P & Hair on scape top 23.08 53.85 23.08 35.35 1.010
SAELJE MR Shape of involucre 30.77 38.46 30.77 40. 80 1.010
A5 | B2, Colour of outer involucral 69.23 30.77 36. 64 0.617
AhA TR Shape of outer involucral 30.77 53.85 7.69 7.69 44,90 1.091
AR R SR B (5 Colour of outer involucral tip 53.85 46.15 35.55 0. 690
IMAHNZE B8 The outer involucral of flowering 61.54 30.77 7.69 45,21 0. 859
A2 B R IR Angular protuberance of outer bracts 46.15 15.38 23.08 15.38 57.12 1.271
WAL B Colour of inner involucral 30.77  69.23 28. 40 0.617
WL /B AR Shape of inner involucral 23.08 76.92 24. 80 0. 540
ML A S B4, Colour of inner involucral tip 76.92  23.08 35. 69 0. 540
N2 B MR %858 Angular protuberance of inner bracts 61.54 15.38 23.08 53.70 0.925
EARAEHI @ Colour of ray floret 69.23 30.77 36. 64 0.617
e IE S Corolla throat 46.15 53.85 33.70 0. 690
TR AEH B4 Colour of ray floret back 30.77  69.23 28.40 0.617
kB4 Colour of stigma 46.15 46.15 7.69 40.12 0.911
3R 5 Colour of achene 7.69 69.23  23.08 25.81 0.790
i B IR Shape of achene 30.77  69.23 28. 40 0.617
Ik FL W B 45 Cone gradually or sudden contraction 76.92 23.08 35. 69 0.540
AR EFHIPE Acanth-protuberance of upper achene 7.69 84.62 7.69 20. 40 0.536
SRR FHIPE Acanth-protuberance of lower achene 23.08 76.92 24. 80 0. 540
S E i Colour of pappus 23.08 76.92 24. 80 0. 540
S B8 B B 2E KA (P<<0. 01D, B £ 5 1Y 3R iR RN RE - BB . 13 i
RZ R, NGB RS S R T 7,502 ~55. 000 Z

A5 FBONFER R bRt B MR B 25 5 )L PR S R RO 28, 2500 A% B MR R LR
PEMZAEYE B RO e ZREE R S REUh KRB HMZE SRR I8 5T i 4 v > JE 5
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Table 5 The characteristic root and contribution rate of the

principal components of the species diversity of Taraxacum

AP FHIEAR D E S TTHR R
Variable  Characteristic ~ Contribution Accumulation
number root rate/ % contribution rate/ %
PRIN1 17.778 30. 131 30. 131
PRIN2 7.643 12.954 43.058
PRIN3 6.820 11.558 54. 644
PRIN4 4.943 8.379 63.022
PRINS 4.654 7.888 70.910
PRING6 4,484 7.600 78.510
PRIN7 3.692 6. 257 84.767
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Table 6 Principal component analysis of morphological diversity of Taraxacum

IR Character PRINI ~ PRIN2  PRIN3  PRIN4  PRIN5  PRIN6  PRIN7
AR 2513 5% 77 M HE Residual leaf base of root crown —0.468  0.346 —0.222 0.250  —0.177  0.517 0.232
- FL 3 F Hair on leaf axil —0.568 0.371 —0.061 0.191 0.559 —0.105 —0.006
I F i 5, Colour of leaf —0.783 —0.016 0.477 —0.126  —0.158 0.209 —o0.215
I 2 JE otk Shape of leal 0.644 —0.67 0.139  0.201 0.002 —0.047 —0.035
F ik Fi f4 Colour of main vein 0.783 0.016 —0.477 0.126 0.158 —0.209 0.215
- F 1 Surface of leaf 0.279 0. 828 0.226 0.203 0.172 —0.049 0.038
%4 Leaf lobes 0.788 0.152 —0.168 0.199 0.003 0.335 —0.164
Toi g 24 2 A& Apical lobes shape 0.256 —0.379 0. 304 0.077 —0.036 —0.085 0.451
2L /24 Lateral lobes shape 0.104 0.205 —0.047 —0.092 —0.372 0.190 0.425
M 24 34 %% Lateral lobes edges 0.567 —0.249 —0. 056 0. 389 —0. 206 0.460 —0.288
ZLR R Lobe form 0.385 —0.004  —0.318 0.228  —0.169  0.160 0.093
2 F i) Teeth between lobes 0.711 —0.416 —0.122 0.196 —0. 086 0.385 —0.174
-3 Bi {1, Colour of leaf base —0.358 0.176 —0.405 —0.114 0.093 0. 307 0. 144
A ILIE I, Colour of scape base 0.143 0.432 —0.617 0.334 0.068 —0.180 —0.114
FEFEE TG & Hair on scape top 0.186  0.074 0.303  0.525 0.657 —0.102 0.263
AL AR Shape of involucre 0.166 —0.656 0.133 0.238 0.071 —0.336 0.423
A4 | i 4, Colour of outer involucral 0.566  0.232 0.254 —0.178  —0.081 —0.087 0.671
AL BB AR Shape of outer involucral 0.057 —0.636 0. 008 0.438 0.061 0.325 0.328
SIS Fr Se ki 4 Colour of outer involucral tip —0.506 —0.424 0. 26 0.546  —0.107 —0.260 0.18
e SN2 B A A The outer involucral of flowering 0.463 —0.387 0.305 —0.130  —0.435  0.319 —0.435
ANE B R IR 2 Angular protuberance of outer bracts —0.305 —0.426 0.547  0.452 —0.213 —0.264 —0.038
PI#H Bt Colour of inner involucral 0.806 —0.115  —0.124  0.154 0.165  0.116 —0.389
M4 7 FE AR Shape of inner involucral 0.904 0.026 —0.343 —0.012 —0.122 —0.011 —0.118
PN 455 F 53 B (G, Colour of inner involucral tip —0.904 —0.026 0.343  0.012 0.122  0.011 0.118
N E B R IR 288 Angular protuberance of inner bracts —0.888  0.007 0.38 —0.149 0.018  0.018 —0.131
TORAEFI 0 Colour of ray floret 0. 384 0.37 —0.059 0.296 0.082 0.078 0.526
AL WM Corolla throat —0.207 0.038 0.559 0. 106 0.611 0. 187 0.421
TR AE 35 110 B 7, Colour of ray floret back 0.783 0.016 —0.477 0.126 0.158 —0.209 0.215
3L Bif4 Colour of stigma 0.604 —0.151 —0.25 0.415 0.523 0.190 0.015
S BB {4 Colour of achene 0.404 —0.427 0.463 —0.010 —0.302 —0.341 0.167
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PR Character PRIN1 PRIN2 PRIN3 PRIN4 PRINS PRING PRIN7
J4 WA IR Shape of achene —0.471 0. 439 0.130 0.022 —0.38 —0.503 —0.226
W LW R 45 Cone gradually or sudden contraction . 347 0.526 0.011 0.205 —0.293 —0.507 0. 090
B EER#IlHE Acanth-protuberance of upper achene . 043 —0.197 0.043 0.331 0.741 0.329 —0.382
SRR HIE Acanth-protuberance of lower achene —0.048 —0.038 0. 804 0.063 0.416 —0.102 —0.241
5t BBt Colour of pappus .904  0.026 —0.343 —0.012 —0.122 —0.011 —0.118
M B K BE Length of leafl/cm 608 —0.014  0.207 —0.542 0.405  0.082  0.184
M F Y& B Width of leaf/cm .847 —0.007 —0.071 —0.247 0.234 —0.017 —0.185
- F % H /K The number of leaf .089 —0.293 —0.18 —0.759 0.120 —0.198 —0.303
2R B H /%L The number of lobes .606 —0.014 0.436  —0.299 0. 240 0.168 0.156
EEHH /14 The number of scape —0.025 —0.282 —0.059 —0.59% 0.713 —0.043 —0.051
WHE K JE The lengthof scape/cm . 376 0.415 0. 259 0. 004 0.460 —0.168 —0.258
SR AL B2 Capitulum diameter/mm .780 —0.513 0.035 —0.290 0.091 —0.063 —0.022
T ARAE S/ J= The numberof ray floret .830 —0.331 0.223 —0.090 —0.238 —0.059 —0.262
A2 E L K The length of outer involucral/mm .756 —0.096 0.479 —0.149 0.210 —0.238 —0.111
HPZE AL R 58 The width of outer involucral/mm 700 0.512 0.210 0.300  —0.191 —0.184 —0.080
%’L%Wldﬁl{oﬁ‘?ougé%ncglucml membranous edges/mm L 272 0.703 0.185 —0.553 0.011 —0.114 —0.113
P JZ 45 KO The length of inner involucral/mm .611  0.433 0.504 0.259  —0.228 0.079 —0.203
P9 )2 B4 A 9 The width of inner involucral/mm .728  0.609 0.130 0.154  —0.068 —0.157 0. 052
'l?]he wlfl'{#ogfgmn%éiﬁ)lucral membranous edges/mm . 398 0. 639 0.066 —0.378 0.124 —0.178 0. 157
TR Length of ray floret/mm 559 0. 150 0. 486 0. 392 —0.114 —0.282 —0.359
EARAE 5 Width of ray floret/mm . 466 0.099 0.135 0. 345 0.182 —0.647 —0.181
TR AL 4 K Length of corolla tube/mm —0.012 0. 041 0. 744 0.212 —0.173 0.287 —0.053
K Length of achene/mm 523 —0.007 0.443 —0.220 —0.273 —0.146 0.262
8 R 9% Width of achene/mm 512 —0.082 —0.353 —0.144 —0.240 —0.005 0.341
58 B K Length of pappus/mm .086  0.689 0.341  —0.003  —0.063 0.573 0.117
% K The length of beak/mm 583 0. 244 0.095 0. 057 0. 030 0.725 0. 040
1% 3K Length of cone/mm —0. 210 0.525 0.292 0.174 —0.003 0.421 —0.242
45 F 80 H The number of outer involucral 554 —0.145 0.517 —0.311  —0.014 0.193 0.216
N2 /8 H The number of inner involucral 561 —0.039 0.486 —0.333 —0. 255 0. 379 0.228

2.4 FREEMRARBEHEESSHEENRELESH Wl E EELT MG, 962 WRNAREFAHR(T.
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S 1 EBERAE 5 AR 0 5 12,183,110,
2 IRRHERT 230 2 AN IERE LA 1 R A AR 5
RIEMIZER B E 2 RS Z R IE &
7 LR MRS AT AR (R A7 i i AR
HPCARV 65 T 0 A7 Wk 220K 6 e iR 8 R i
il B TR B o AR AE B AR IR A R R
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Fig. 1 Cluster of phenotypic characters of Taraxacum
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