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Analysis of phenotypic character genetic diversity
of 40 lines of Picria felterrae

XIE Yang-Jiao, HE Zhi-Peng, YAN Guo-Yue, LI Yao-Yan ",
FU Biao-Fang, BAI Yan-Yuan, FENG Qiu-Yu
(' Guangxi University of Chinese Medicine, Nanning 530001, China )

Abstract: Plant genetic diversity has been one of the hot spots in the research into germplasm resources. To disclose the
genetic diversity of cultivated germplasm of Picria felterrae, we selected 40 lines from perennially cultivated individuals
based on morphological differences and analyzed species variation and genetic diversity with yield, active ingredient con-
tent as well as morphological characters including the stem, leaf and flower as the indicator; and wemade cluster analysis
to obtain the genetic relationships between lines. The results showed that there was much genetic variance in the content
of picfeltarraenins I, and I, the coefficients being 24.225% and 17.853% , respectively; and the genetic diversity inde-

xes were high, 1.920 and 2.075, respectively. For the yield, the coefficient of genetic variance was comparatively low,
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only 3.637%, and the genetic diversity index was 1.884. There was also much genetic variance in other phenotypic char-

acters, among which the coefficient of genetic variance of flower color was 127.794%. All genetic diversity indexes for

numerical characters were higher than one while those for descriptive characters were lower than one. The test materials

were divided into four groups in the cluster analysis: Group I consisted of seven lines which had a high yield and related

indexes on average; Group Il included eight lines which had the longest stem nodes and whose other indexes were at or

below the moderate level; Group Il comprised 20 lines with low indexes in all respects; and Group IV included five

lines, all of which were high in yield and content of picfeltarraenins and had a better integrated index. The correlation a-

nalysis showed that the content of picfeltarraenin I, was significantly related to leaf margin characters, and the yield was

significantly correlated to stem node length and primary and final branching numbers, so the above four characters should

be given priority when selecting the best germplasm. The results indicate that extensive variation and high genetic diversi-

ty are present in current cultivated individuals of Picria felterrae, which can be used as a reference for the utilization of

resources of that species.
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Table 1  Value assignment of descriptive
traits in Picria felterrae

(E2N WRAH
Trait Value assignment
i) H=1; iEA=2; £HE=3
Flower color White=1; Mauve=2; Purple=3
ENO) r=1; =2 PP EE=3

Stem color Green= 1; Purple = 2; Half green and

half Purple=3
L7 SRR =1; KEPEM=2; B =3

Leaf shape Oval leaf=1; Long Oval leaf=2; Heart-
shaped leaf=3

o1k P =15 Wk=2

Leaf vein Shallow=1; Deep Wrinkle=2

-2 BF-=1; R4l=2

Leaf margin Round flat=1; Taper=2

8 F=1; =2

Leaf base Flat=1; Stagger=2

®2 EZXSYEBURELNS

Table 2  Classification of numeric traits in Picria felterrae

AL RN

Class Trait value
1 Xi<x—2s
2 x—2s<Xi<x—1.5s
3 x—1.5s<Xi<x-s
4 x—s<Xi<x—0.5s
5 x—0.5s < Xi<x
6 x<Xi<x+0.5s
7 x+0.5s < Xi<x+s
8 xts<=Xi<x+1.5s
9 x+1.5s<Xi<x+2s

—_
(=)

Xi=2s
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Table 3 Multiple comparison results of quality index and coding of descriptive traits in Picria felterrae
' %Z%ﬁ‘. 1A ' %Z?‘Z‘ﬁ 1B qzl’—%ﬂb’kf':i sy —% A%

. Picfeltarraenins 1A Picfeltarraenins B Average yield 2700 SV SR o we mp ik m

Serial gﬁfn A e e Stem l;::;:; (I:;; Flower Stem Leaf Leaf Leaf Leaf
R L s B L R T T

(%) (%) (g - plant™) i ’ number  number

1 Ixj01  0.39cde 7 0.25jkl 6 59.23bc 9 3 9 9 3 1 1 1 2 1
2 03 0260pgr 4  027ghi 6  56.56ef 6 6 6 8 o111 21
3 Ixj05  0.38def 7 0.17s 2 55.53ghi 5 6 5 5 1 1 1 2 2 2
4 Ixj06  0.38def 7 0.28fg 7 58.50¢ 8 2 9 8 2 1 1 2 1 1
5 1xj07 0.270p 4 0.23mn 5 59.40bc 9 3 6 7 1 3 1 2 2 1
6 1xj09 0.34hij 6 0.23mn 5 55.74fgh 5 7 6 7 2 1 1 2 1 1
7 10 032kl 5 02lop 4  55.22ghij 5 9 5 5 21 T o
8 Ixj11  0.31klm 5 0.16s 1 58.66¢ 8 6 9 9 2 1 1 2 1 1
9 Ixj12 0.57a 10 0.20qr 3 57.73d 7 3 6 7 2 1 1 2 1 1
10 xyj0l 038efgh 7  033b 9  53.67Tnop 3 5 4 3 2 11 1 1 2
11 xyj02 0.250pgrs 3 024lmn 5 54.19klmnop 4 6 4 4 2 1 2 1 1 1
12 xyj03 0270pq 4  020qr 3  53.76nop 3 6 4 3 2 3 3 2 2 2
13 xyjo4  0.46b 9 02lpg 4 54.08lmnop 4 5 4 4 2 1 1 1 1 2
14 xyj05 023qst 3 0255k 5 55.82f 5 6 4 3 301 2 1 2 1
15  xyj06 0.35fzhi 6  0.23mn 5  54.94ghijkl 5 7 4 3 303 03 2 1 2
16 xyj07  0.23qrst 3 0.25ijkl 6 60.12a 10 3 9 10 3 2 3 1 1 2
17 ytl01  0.32klm 5 0.22no 4 53.82mnop 3 10 5 5 2 1 1 2 2 1
18 ytl02 0.23st 3 0.31cd 8 54.80hijkl 4 5 4 4 2 1 1 2 2 1
19 ytl03 0.30lm 5 0.30de 8 53.580p 3 5 4 3 2 1 1 1 2 1
20 ytl04 0.20rst 3 0.19r 3 55.51ghi 5 5 4 3 2 2 1 1 2 1
21 ytl05 0.19u 2 0.25jkl 5 53.65nop 3 8 4 3 2 1 1 1 1 1
22 ytl06 0.22t 3 0.19r 3 54.22klmnop 4 9 5 6 2 1 1 1 1 1
23 ytl07  0.24pqrst 3 0.26ijk 6 57.71d 7 3 9 8 2 3 1 1 1 1
24 ytl08 0.28no 4 0.30de 8 53.540p 3 8 4 4 2 2 1 2 2 1
25 w09  0.35ghij 6 0.20qgr 3 S54.45iklnmo 4 6 4 4 2 1 3 2 2 1
26 yt110  0.31klm 5 0.28fgh 7 56.72e 6 2 6 7 2 1 1 1 2 2
27 ytl11  0.35ghij 6 0.34a 10 58.94bc 8 3 9 9 2 1 1 1 1 1
28 ytl12  0.24pqrst 3 0.24lmn 5  54.74hijklm 4 6 4 3 2 1 1 2 1 2
29 zgh01  0.38cde 7 0.28fch 7  54.88ghijkl 4 9 4 3 2 2 3 1 1 1
30 7gh02  0.36efghi 6 0.32cd 9  54.62ijklmn 4 5 4 3 2 2 3 2 1 1
31 2gh03  0.34ik 6 027¢hi 7 55.13ghik 5 6 4 3 2 1 3 1 1 2
32 zgh04 0.46b 9 0.29ef 7 59.04bc 9 3 6 7 2 1 2 1 1 2
33 2gh05  0.4lc 8  026ik 6  5529hij 5 5 5 5 2 2 1 2 11
34 zgh06  0.28mn 4 0.24klm 5 58.54¢ 8 4 5 7 2 2 3 1 2 1
35 zgh07  0.37efghi 7 0.26ghi 6 54.51jklmno 4 6 4 4 2 2 2 1 1 1
36 zgh08  0.39cde 6 0.26ghi 6 53.24p 3 8 4 3 2 1 2 2 1 2
37 zgh09  0.40cd 7 0.16s 2 59.61ab 9 4 9 9 2 1 1 1 1 1
38 zgh10  0.39cde 7 0.251jkl 6 55.691gh 5 7 5 7 2 2 2 2 1 1
39 zghll  0.38efg 7 0.29ef 7 56.54ef 6 6 6 7 2 2 1 1 1 1
40 sgbl2 037efsh 7 0.27hij 6 5587z 5 6 6 7 2 2 1 1 11

e =3 A AR 7R 7R 22 5 3% (SPSS, P<0.05) .

Note: Numbers in columns with different letters are significantly different (followed by SPSS, P<0.05).
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Table 4  Genetic diversity of numeric traits in Picria felterrae
PR TN f/MA A5 g A Jiz TRA SRR
Trait Max. Min. Range Average Variance CV (%) H'
WESHIA SR 0.570 0.190 0.380 0.329 0.080 24.225 1.920
Picfeltarraenins 1A (%)
WZBH B T 0.340 0.160 0.180 0.248 0.044 17.853 2.075
Picfeltarraenins IB( % )
Y PR 60.120 53.240 6.880 55.942 2.035 3.637 1.884
Average yield (g + plant™)
ERE 11.600 6.100 5.500 8.675 1.489 17.169 1.900
Stem length (cm)
— oA 12.000 8.000 4.000 9.275 1.485 16.008 1.291
First-order branch number
KPR 32.000 20.000 12.000 24.100 3.678 15.262 1.821
Last-order branch number
RS EXSHEABEREESHEE
Table 5 Genetic diversity of descriptive traits in Picria felterrae
- . B3R 3A Frequency distribution (%) AT L REPER R
PR Trait cv w
1 2 3 (%)
A Flower color 0.075 0.825 0.100 127.794 0.583
2444, Stem color 0.625 0.275 0.100 80.195 0.879
M Leaf shape 0.650 0.150 0.200 82.614 0.886
ik Leaf vein 0.650 0.350 0.000 65.064 0.647
4% Leaf margin 0.650 0.350 0.000 42.426 0.647
2 Leaf bases 0.725 0.275 0.000 63.640 0.588
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Table 6 Correlation coefficients of Phenotypic traits in Picria felterrae
wr dx F w am
. ZH BH W omk o R A ; ,
AR AR L B RO G %G PR WK g ipE
. 1A %® IBHE  Average Stem .
Phenotypic . . . First- Last- Flower Stem Leaf Leaf Leaf Leaf
. Picfelta- Picfelta-  yield length . .
trait . . order order color color shape vein margin base
rraenins Irraenins (g M (Cm) branch branch
1A(%) 1B(%) plant™) ’
WLEBIFIA i 1
Picfeltarraenins
1A (%)
WXSIIB &at -0.0020 1
Picfeltarraenins
1B (%)
S8 A i 0.1573  -0.0930 1
Average yield
EHRKE -0.2116 -0.1667-0.6991 * = 1
Stem length (cm)
— L 0.1439  —0.0855 0.8608 ##-0.5580 #* 1
First-order branch
number
RY IR 0.1401  —0.1365 0.8437 #4-0.5097 *0.9433 #* 1
Last-order branch
number
1 -0.0222 0.0839 0.0797 -0.0234 0.0704 -0.0016 1
Flower color
E 34 -0.1433  0.0197 0.0702 -0.0412 -0.0312 -0.0400 0.0469 1
Stem color
LA -0.0683 0.0384 0.0184 0.0260 -0.2344 -0.1757 0.3527 % 0.3499 * 1
Leaf shape
ik 0.1466 -0.1840 -0.1664 0.1350 -0.1268 -0.1351 -0.1726 0.1452 -0.0110 1
Leaf vein
2k -0.3453 * -0.0780 -0.0513 =-0.1158 -0.1734 -0.1212 -0.1694 0.0274 -0.0229 0.1113 10
Leaf margin
1} 7S 0.1222  -0.0010 -0.1232 -0.1075 -0.1919 -0.2328 0.0972 -0.0188 0.2688 0.0368 —0.0998 1
Leaf bases

e s AURBEKT 0.05(2-R) 5 »+ fURBEAKT 0.01(2-F) .

Note: * Correlation is significant at the 0.05 level (2-tailed) ; #* Correlation is significant at the 0.01 level (2-tailed).
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Fig. 1 Dendrogram of 40 Picria felterrae strains based
on phenotypic traits  Numbers in the figure have

the same order as those in Table 3.
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