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Classification Study on Morphological Quantitative Characteristics of
Angelica biserrata

GUO Xiaoliang*, WANG Hongjuan?, DUAN Yuanyuan®, RUAN Zhiyan®

(1. Institute of Chinese Herbal Medicines, Hubei Academy of Agricultural Sciences, Enshi 445000, Hubei, China; 2. Biotechnology Research Center, Chongging
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Abstract: In order to clarify the distribution of quantitative traits of Angelica biserrata, fourteen quantitative traits
of 6 A. biserrata germplasms were measured and analyzed. The results showed that there were significant
differences of 8 quantitative traits among 6 resources, and 6 quantitative traits had not significant differences. The
variation coefficient of 14 quantitative traits ranged from 6.47% to 33.34%, in which the largest was leaf area, and
the smallest was the number of replicates of compound leaves. The distribution of 13 quantitative traits conform
to the normal distribution except the number of replicates of compound leaves. There was significant positive
correlation among leaf width, leaf length, leaf area and leaf circumference with correlation coefficients of
0.568-0.925, and those among other quantitative traits were all lower than 0.560. The principal component
analysis showed that 10 quantitative traits played a major decisive role in more two principal components. Five
quantitative traits, including multiple leaf circle number, leaf circumference, leaf area, leaf length and leaf order
number were removed, the probability grading showed that eight quantitative traits were divided into 5 continuous
distributions classification, 1 quantitative trait into 3 continuous distribution classifications.

Key words: Angelica biserrata; Morphological quantitative characteristics; Distribution law; Selection; Grading
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Table 1 List of quantitative characteristics of Angelica biserrata
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FT A $ERFH SPSS 21.0 BT /0 #r, 5k
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%, 5 20 1~5 I HINEZR 735108 10%.20%.40%.
20%F1 10%, 3 &+ 1~3 g BLIAER 274 30%.
40%F11 30%, SIKFH(X-1.2818S). (X—0.5246S). (X+
0.5246S)FI(X+1.2818S)EK 4 43 mi o 5 9%, B
FH(X-0.5246S) F1(X+0.5246S)1E N 2 AN 43 N 3
&, Ho, X HIREFIME, S IR FIARTE % .

T LR bz i T JE2IS bz
No. Trait Unit No. Trait Unit
C1 Pk Plant height cm C8 i F % Leaf number
Cc2 5k liE Crown width cm Cc9 % Leaf width cm
C3 4L Phyllotaxis number C10 & Length of leaf cm
C4 S MR K BE Petiole length of compound leaves cm c1u1 & Leaf circumference cm
c5 2 M- EL4% Petiole diameter of compound leaves mm C12 HHIA Leaf area cm?
C6 A £y Petiole angle ° C13 R Leaf thickness mm
c7 52 rH[E1% Number of replicates of compound leaves Cl4 M4 AEXT A& Content of chlorophyll SPAD
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Table 2 Variation analysis of Angelica biserrata quantitative characteristics
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a3 o AT T DA 28 R % R R AE R B 2 PR PR R
R, DR AEE K T2 1 oubaie, $RE5 A
T, BiFEkRIAS] 72.27%, FHIX 5 DT
Y ATHEEA R A 13 ANRBVEIRIRRIE. 26 1 &
B TR R fe K, N 26.93%, FRE{E N 3.50,
BRI % L BKRE; 52 B
[ DTHkE N 15.53%, FFAE(E 9 2.02, EE HH 4L
MR MR TEIRSERE s B 3 FRUTTIRE A
12.33%, JSAE(E N 1.60, EEHIEE. RS
2. B ERSERE; 8 4 FHRS T ER
9.34%, HFAEMEA 1.21, EBEHEMHHARKE. HARE
FENERVGE: 28 5 FER TTHREEN 8.15%, FHE
B 1.06, EZREM AR HARIE AR
. LMFr REOKT 0.0 b, HH5E. L AR
g YA AR MR B AR
R RER . HERER SRS 10 MERTE 2 MR
FRorR R, A, AR,
5 3 AMMEIRAE L AT it F E e fEH . R
PETTRRZRRRAN, GG st SRR 77 22 00 i S5 1R

ETRS RKE f/ME T4 LREOR4 brEZE AR5 RE 1% p
No. Max. Min. Mean Median SD Coefficient variation

C1 69.00 32.00 48.34 47.50 791 16.37 0.000
c2 133.00 50.00 92.10 93.00 17.69 19.21 0.027
C3 9.00 3.00 4.69 4.00. 1.27 27.19 0.127
c4 26.50 12.00 19.62 20.00 2.89 14.71 0.008
C5 11.17 5.38 7.69 7.66 1.20 15.62 0.014
Cc6 101.10 44.20 73.08 7170 12.12 16.59 0.064
c7 4.00 3.00 3.93 4.00 0.25 6.47 0.553
c8 402.00 69.00 183.36 173.00 60.82 33.17 0.024
Cc9 7.85 2.30 417 3.98 0.98 23.60 0.153
C10 12.56 5.58 8.74 8.78 1.60 18.36 0.357
Cc11 37.42 14.41 22.33 2211 4.42 19.79 0.598
C12 60.01 10.11 23.27 22.21 7.76 33.34 0.365
C13 0.49 0.19 0.32 0.33 0.05 16.44 0.000
Ci4 42.90 23.70 3351 33.6 3.70 11.03 0.030

Cl~Cl4 FE 1, TFEF.

C1-C14 see Table 1. The same is following Tables.
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Table 3 K-S normality test of Angelica biserrata quantitative characteristics
e i 2 51 Most extreme difference ks b T U
No. #a% & Absolute value iF. Positive i Negative Skewness Kurtosis
c1 0.086 0.086 -0.051 0.928 0.355 0.370 -0.419
c2 0.052 0.029 -0.052 0.556 0.917 -0.142 -0.437
c3 0.223 0.223 -0.148 2.402 0.000 0.963 0.949
c4 0.102 0.068 -0.102 1.022 0.248 -0.211 -0.086
c5 0.043 0.043 -0.037 0.455 0.986 0.296 0.035
C6 0.090 0.090 -0.043 0.965 0.309 0.324 -0.295
c7 0.378 0.358 -0.378 4,072 0.000 -3.447 10.053
cs 0.087 0.087 -0.032 0.932 0.350 0.627 0.751
c9 0.090 0.090 -0.083 0.984 0.287 1.292 2.798
C10 0.044 0.041 -0.044 0.487 0.972 0.118 -0.537
c11 0.055 0.055 -0.036 0.605 0.857 0.485 0.285
C12 0.073 0.073 -0.059 0.801 0.524 1.081 2.925
C13 0.099 0.099 -0.084 1.053 0.217 0.146 0.848
Cl4 0.076 0.061 -0.076 0.830 0.496 -0.055 0.178
F 4 HERQABERF RS R
Table 4 Correlation coefficient among 13 quantitative characteristics of Angelica biserrata
45 No. C1 c2 C4 c3 C5 C6 cs c9 cu C10 C12 C13 C14
c1 1
c2 0157 1
C4 0056 008 1
c3 0.224" 0285”7 -0049 1
C5 0.003 -0.134 0066 0026 1
C6 0.103 -0.020 -0.041 0021 0059 1
cs 0.180  0550” 0005 038" -0032 009% 1
C9 -0.116 0005 -0203" 0009 -0.034 -0144 -0114 1
cu 0.004 -0076 -0091 0057 -0112 -0.020 -0.099 0835 1
C10 0.038 -0.102 -0.060 0067 -0135 0096 -0.026 0568~ 0894 1
C12 -0.027 -0015 -0142 0056 -0132 -0.022 -0.080 0832" 0925" 0863~ 1
C13 0076 -0.028 -0.227° 0144 0219° 0170 0077 0123 0072 0018 0056 1
C14 -0.005 -0034 0103  0.107 0235 0015 0066 0066 0015 -0042 -0015 0255" 1

*: P<0.05; **: P<0.01.
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Table 5 Grading point of quantitative characteristics of Angelica biserrata
95 4y RAA Point value
No. 1 2 3 4
C1 38.20 44.20 52.50 58.50
C2 69.40 82.80 101.40 114.80
C4 15.90 18.10 21.10 23.30
C5 6.20 7.10 8.30 9.20
C6 57.50 66.70 79.40 88.60
C8 105.40 151.40 215.30 261.30
C9 2.90 3.70 4.70 5.50
C13 0.29 0.34
Cl14 28.80 31.60 35.50 38.30
# 6 W LHABEIERI N
Table 6 Grading range of quantitative characteristics of Angelica biserrata
MR Characteristics 1 2 3 4 5
#Ri=  Plant height (cm) <38.20 38.30~44.20 44.30~52.50 52.60~58.50 >58.60
M@ Crown width (cm) <69.40 69.50~82.80 82.90~101.40 101.50~114.80 =>114.90
KA Petiole length (cm) <15.90 16.00~18.10 18.20~21.10 21.20~23.30 =>23.40
SHHAEEAE Petiole diameter (mm) <6.20 6.30~7.10 7.20~8.30 8.40~9.20 =9.30
AR JE A Angle between petioles (9 <57.50 57.60~66.70 66.80~79.40 79.50~88.60 >88.70
M4 Leaf number <105.40 105.50~151.40 151.50~215.30 215.40~261.30 >261.40
M9 Leaf width (cm) <2.90 3.00~3.70 3.80~4.70 4.80~5.50 =5.60
SR Leaf thickness (mm) <0.29 0.30~0.34 =>0.35
4R & & Content of chlorophyll (SPAD) <28.80 28.90~31.60 31.70~35.50 35.60~38.30 =38.40
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