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Prunella vulgaris, the correlation between agronomic traits and contents of active ingredients of P. vul-
garis was analyzed. [Method] The individual plants of the sixth generations of P. vulgaris (SP;) were se-
lected by five-point sampling method. The measured plants included I (more branches), [ (large ear), [l
(disperse plants), [V (secondary side branch), V (early ripening), V] (late ripening), V[ (compact plants) .,
and control (CK). Data analysis, differential analysis,correlation analysis and principal component analysis
were conducted to the measured traits and contents. [Result] There was significant positive correlations
between the large ear traits and dry weight, number of branches, number of spikes and crown width of
plants. Choosing large ear was beneficial to high-yield and large-ear lines. There was significant positive
correlation in agronomic traits among plant height, crown width, number of branches, number of ears, ear
diameter,ear length and dry weight of ear with high interdependence. The number of branches had very
significant correlation with other agronomic traits,and it was the most influential factor on yield of Prunel-
la vulgaris. The variation coefficients of effective components of each strain were large,indicating abundant
variations. There was no obvious regularity between active components of each strain. The average contents
of rosmarinic acid, caffeic acid, total phenol and total flavonoids were higher than that of previous three
generations. The total contents of total phenol and total flavonoids in strain V[ (late ripening) were the
highest. There was significant correlation between contents of each active ingredient. There was significant
positive correlation between rosmarinic acid, caffeic acid, total phenol and total flavonoids. There was sig-
nificant negative correlation between ferulic acid and rosmarinic acid, caffeic acid, total phenol and total fla-
vonoids. The correlation between fruit acid and other active ingredients was insignificant. The correlation
between content of each active ingredient and indicator characteristics of each ear was insignificant. [Con-
clusion) Younger plants had higher contents of total phenols and total flavonoids. The selection based on
number of spikes,branches and crown traits was conducive to obtain high-yield and high-quality ear. Num-
ber of branches was the largest factor affecting yield of P. vulgaris.

Key words: Prunella vulgaris ;agronomic traits;active ingredients; breeding of variety
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Table 1 Comparison of phenological periods between SP; generation of Prunella vulgaris and control group
g TR T W e [En I3
Strain Branc.hmg Twll§hmg Flrslfﬂgwermg Full-bloom MalurAzmon Haryesl
period period period stage period period
1 04-22 05-03 05-12 05-22 06-24 06-26
Il 04-21 05-04 05-13 05-23 06-25 06-24
I 04-23 05-02 05-14 05-24 06-26 06-25
I\ 04-24 05-04 05-12 05-22 06-24 06-25
V 04-22 05-03 05-13 05-24 06-26 06-24
W 04-25 05-05 05-15 05-26 06-27 06-28
VI 04-23 05-02 05-12 05-24 06-25 06-25
4 SPs ft 04-24 05-03 05-13 05-25 06-25 06-26
CK 04-20 04-28 05-10 05-21 06-21 06-23
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Table 2 Determination of main agronomic traits of Prunella vulgaris

s . . /e S R
Strain Plant height(X,) Stem thick(X») Crown width Number of branches Number of ear
(X3) (X)) (X5)
CK 21.33+2.53 ¢ 3.70£0.51 a 37.96+5.42 b 7.47+1.30 ¢ 44,33+11.30 ¢
1 29.80+3.39 a 3.93+0.40 a 41.934+1.81 ab 14.00+3.55 a 63.80+18.33 b
I 28.53+2.45 a 3.96+0.66 a 43,434+4.58 a 13.47+4.17 a 63.40418.47 b
| 24.83+£3.10 b 3.79£0.71 a 47.50£4.94 a 13.534+2.85 a 80.00+19.85 a
v 24,60+3.58 b 3.9840.53 a 43.10%5.40 a 10.73+4.06 b 55.67+21. 30 be
V 24,2042.96 b 3.84+0.81 a 37.23+5.27b 6.33+2.50 ¢ 28.87+10.66 d
VI 25.0043.32 b 3.92+0.48 a 38.9043.29 a 7.80+2.51 ¢ 45.67418.12 ¢
VI 24,534+2.77 ¢ 3.65+£0.52 a 38.634+4.24 b 8.4743.09 ¢ 43.87422.08 ¢
Wz 'Sﬁﬁ%*ﬂ/cm REEK/em AR S T 6/ g MR T B/ g BT P/ g
Strain Diameter of ear Ear length Plant fresh mass Plant dry mass Dry mass of ear
(Xs) (X7) (X3) (Xg) (X10)
CK 1.334+0.10 b 6.86+0.94 b 108.00+19.24 a 34.64+6.41 a 14.80+3.68 a
1 1.48+0.13 a 7.47+1.28 ab 132.00+21.68 a 41.824+9.25 a 14.87+3.17 a
I 1.5340.14 a 8.0840.95 a 124.00413.42 a 39.56+8.01 a 17.14+£3.16 a
ik 1.5040.09 a 7.61+£1.45 a 132.00+25.88 a 44,.56+5.79 a 17.19+5.15 a
v 1.524+0.13 a 7.69+0.83 a 122.00+41.47 a 40.32+11.08 a 16.50+6.96 a
\Y 1.334+0.15 b 6.48+0.82 b 120.00+33.17 a 33.87+9.64 a 12.15+6.04 a
Vi 1.38+0.10 b 7.23+0.61 ab 138.00+16.43 a 38.87+6.71 a 14.39+4.12 a
VI 1.3840.09 b 7.20+0.79 ab 120.00+21.21 a 35.20+7.35 a 13.284+2.23 a
T R BRI AR FAEUR G AR RNG F RN BEEE R (P<<0.05) . Xy — Xo R AR 20k i 2501 el i 43 B 45 SR

B RBOHL CRBE R BREE BT R AR T R REET RE . TR

Note: The data in the table are mean= standard d

leviation. Different small letters indicate in column significant differences (P<Z0. 05). X; —

X0 represent plant height,stem diameter,crown width,number of branches,number of ears,diamter of ear,length of ear,fresh mass

of plant,dry mass of plant,and dry mass of ear,respectively. The same below.
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Table 3 Content of main active constituents of Prunella vulgaris

H LR/ W] B2 / Wi R / FECRRR/ SR/ S/
& (mge+g b (mgeg b (mge+g b (mgeg b (mge+g b (mge+g b
Strain Rosmarinic acid Ferulic acid Caffeic acid Oleanolic acid Total flavon Total phenol
(X1 (X12) (X13) (X1 (X15) (X15)
CK 14.24+3.01 b 0.61740.07 ab 0.1240.02 b 1.4340.28 a 34.54+4.68 b 39.62+1.41b
I 22.07+1.76 a 0.2440.09 b 0.1940.03 a 1.5640.07 a 44,14+9.64 b 55.04+4.42 a
I 15.12+4.69 b 0.42£0.02 b 0.12£0.04 b 1.3640.31 a 33.9945.04 b 40.8143.99 b
1 14.96+6.04 b 0.4440.11 b 0.1340.02 b 1.4340.16 a 38.04412.30 b 41.504+10.59 b
v 15.51+1.23 b 0.4340.07 b 0.1140.04 b 1.3740.02 a 36.37%+3.95 b 41.094+2.78 b
V 18.98+1.89 ab 0.3040.07 b 0.15740.04 ab 1.40+£0.07 a 56.50415. 37 ab 51.4243.92 ab
Vi 22.884+2.98 a 0.3140.26 b 0.1440.01 ab 1.26+0.26 a 61.52+6.39 a 55.9744.88 a
I 12.78+3.29 b 0.7240.21 a 0.1040.02 b 1.504+0.14 a 35.454+13.51 b 38.12+14.92 b
W X — Xuo R R BE 1K R L BT BR AR O E R ST HCR R L GBI B8 . T,
Note: X171 — X6 represent rosmarinic acid,ferulic acid, caffeic acid,oleanolic acid, total flavonoids,and total phenolics, respectively. The same

below.

2.4 ERHESP RREMERTRER
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Table 4 Variation of agronomic traits of Prunella vulgaris SP; generation

o % K{H Maximum #/)ME Minimum Sy g - ‘ﬁ:(/@# b erﬁ:{ﬁ{ﬁ}g/%
Index ¥ Value Bk Z& Strain ¥ Value # & Strain Mean Range zta?d?rd Relanve. st.andard
eviation deviation
X1/ecm 42.00 -1 15. 00 -8 24.19 27.00 4.10 17. 81
X, /mm 4.59 1-12 1.35 V-12 3.63 3.24 0.57 16. 80
X3 /cm 50. 00 1-3 22.00 VI-5 31. 40 28.00 4.68 12. 84
X4 22.00 -3 3. 00 V-4 10. 16 19. 00 4.24 40.53
X5 114. 00 IM-13 7.00 V-4 53.20 107. 00 22.48 46. 37
X6 /cm 2.07 1I-15 0.96 V-9;V-14 1.43 1. 11 0. 54 0.12
X7/cm 13.00 -2 4. 00 V-4 7.33 9.00 1.04 1. 05
Xs/g 190. 00 V-3 70. 00 V-1 108. 00 120. 00 22.89 18.42
Xo/g 59. 06 V-3 23.34 V-1 34. 64 35.72 7.65 19. 94
Xi/g 27.50 V-3 7.05 V-1 14. 56 20.45 4. 39 30. 14
X1 /(mg -+ gh) 26.18 V-5 9.06 V-2 17. 07 17.12 4,61 27.03
X1/ (mg » g 1) 0. 88 V-5 0.15 V-2 0.43 0.74 0.19 13,95
Xi3/(mg g 1) 0.22 1-5 0. 06 V-3 0.13 0.16 0. 04 26. 74
Xi/(mgeg ) 1.70 CK-4 1.00 -3 1.42 0.17 0.17 11.68
Xi5/(mg g ) 73.97 V-2 21.06 V-5 40. 59 52.91 13.59 33.47
Xi5/(mgeg 1) 61. 34 V-2 21.77 I-2 44.72 39. 57 9.48 21. 20
2.5 ERMERZERSEFTRESSEWMEXME iAo RBEEC 70 BU8 A PR 5T A B Y
T IEARER, HEM EREE B EMIXKER. X%

HIZE 5 a1, A 5 SPy UM RE TR 52 RN AEY AR Bt & R R U
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Table 5 Correlation analysis between agronomic traits and effective components of Prunella vulgaris

Iiéjjx X X X X X X X7 X
X1 1

Xe 0.223" 1

X —0.313" 0.056 1

X1 —0.118 0.014 0. 347 1

X5 —0.154 —0.123 0.299~ 0.652° 1

X5 —0.064 —0.010 248" 0.364" 0.239** 1

X7 —0.038 0.094 . 123 0.220" 0,314 0.334** 1

Xs —0. 004 0.166 0.199 0.324* 0.268"* 0.142 0.162 1
Xo —0.062 0.077 0.208~ 0.379* 0.248" " 0.200* 0.229" 0.533**
X0 —0.010 0.154* 0.154" 0.295 0.360" " 0.125 0.119 0.231**
X1 0.082 0.197* 0.037 0.037 —0.024 —0.058 —0.109 0. 145
X1z —0.134 —0.163 —0.096 —0.182* —0.034 —0.053 —0.023 —0.169
Xi3 0.138 0.316** 0.120 0.153 0.106 —0.045 —0.056 0.092
X —0.122 0.094 0.106 —0.003 —0.003 —0.034 0.026 —0.041
Xis 0.138 0.188* —0.028 —0.162 —0.171 —0.122 —0.128 0.114
X6 0.109 0.208* —0.007 0.018 —0. 081 —0.083 —0.021 0.098
i 1 X X X X X X Xis X
Index 9 10 11 12 13 14 15 16
Xy 1

X0 0.053 1

X1 0.067 0. 009 1

X2 —0.212* —0.058 —0.495** 1

X3 0. 066 0.048 0.635" " —0.604" " 1

X4 —0. 044 0.025 —0. 050 0.117 0.145 1

X5 0.019 —0.012 0.586"* —0.357" " 0.463"* —0.164 1

Xi6 0.025 —0.028 0.691** —0.502** 0.592** —0.049 0.535" " 1

Heox % L FIRTE 0.01 KGRI b 8IS, » . RIRTE 0. 05 ZKFCRUID L 2 A%,

Note: * * indicates significant correlation at the level of P<C0. 01, * indicates significant correlation at the level of P<C0. 05.

2.6 BERERZUEREEBTURSSENERS
s
7 S e S S AR A% B LY 22 S R
BUORERE . 78 7 A U 115 b v i 22 5 D00 i 45 SR B R
PIQEL PR LU AR - 70 73 M7 45 2R ORG24 3t S ke
TEAR O B HOR Y o X EAG R 10 BRIk 5 H

6 A RO o i AT E A H L AR IR 6. i
2K 6 ALY 6 A A i R STk R N 68. 45706,
X FRWIRT 6 A~ TR FEA AL 1 B G R A R
SRR 2 A S L AT 6 A JE Ao X A
R AT LR A . A 1 A O A R AL E
3.370, GTHR N 21. 06100, PRES 1 A EBT I



&7 FIGYE, A BORFEAR SRS HAT ORI A S W5 137

JE U R 3o 30 R R BT AR L I R R A A O
AT (R BR T BT AR R A1 4 A I, L4 S (B AR A i - 1
B OE AH 6 B B A 8. 55 2 AN 3 R 4 0 R AR H
3.010, FTHR A Jy 18. 812% , S [A 1 I Ky bk ff T
Ji ek P RSS2 32 Ay b AT A X AR B IE A
KRR 3 AT ST RRAE(E A 1. 308, TT Rk
HRA8.172% . BTERER AT R BRAESE 3 B

BT BIM SR R . 5B 4 A B )RR AR
RN TT R 4> 0k 1. 175, 7. 346 % , miji M iR 1 55 1%
BRI E R B IEA SRR R, 5 4 F
T 53 1 R A A RN DT K % 43 ) Ry 1. 084.6. 77204,
R R R M. 56 N FE MR
AF B A Bk R 40 50 R 1. 007, 6. 294 % , H 5 4 3 il
T R RRRE UG,

®6 ENERZHERSEEHBSBNERS ST

Table 6 Principal component analysis of ten agronomic traits and six active ingredients of Prunella vulgaris

Sk P J& ) Ingredients
Component source 1 2 3 4 5 6
X 0.180 —0.071 —0.241 0.135 0.170 —0.024
X 0.394 —0. 186 —0.136 —0.134 —0.011 —0.030
X3 0.159 —0.024 —0.030 0.118 —0.037 0.152
Xy 0.210 —0. 265 —0.118 —0.049 —0.019 —0. 142
Xs 0.082 —0.329 0.047 —0.187 —0.095 0.018
X5 0.021 0.774 —0.051 —0.091 0.172 0.017
X7 0.008 0.751 —0.118 —0.173 0.319 0.070
Xs 0. 341 0.542 0.329 0.017 —0.491 0.183
Xy 0.268 0.526 —0.432 0. 054 —0. 250 —0.062
X0 0.112 0.501 0.337 0.033 —0.314 0.439
X 0.814 0. 494 0.243 0.288 0. 060 —0. 457
X2 —0. 747 —0. 286 0.620 0. 207 0.442 0.051
X3 0.820 —0. 060 0.220 0.675 —0.013 0. 069
Xu —0.056 0.049 —0.531 0.671 0.033 0.184
X5 0.674 0. 540 0.120 0. 055 0.021 —0. 580
Xis 0. 744 0.429 —0.043 —0.106 0.555 0.375
WA FR AL Initial eigenvalue 3. 370 3.010 1. 308 1.175 1. 084 1. 007
TiHk %/ % Contribution rate 21.061 18.812 8.172 7.346 6.772 6.294
Accumulatiij;?\t?iﬁi/oyrf percentage 21.061 39.872 48. 045 55.391 62.163 68. 457
s W I 53 M+ 3 PR MR B AR AR B i TR A

3.1 EHEAYFEKR
VNN EINIINGN SNIINC/ St 4= SN
TRANBD B R A HORBE S b R B T RE
JEIX 4 HRR B I EZ R BRI e, g
B4 5 PR R B A B 2 e A R T T AR
s R ALY Z ARG R R REER R 2R
MR R CRER REAERZ . BAY
PR 22 1 S 58 HL R R A 2% 48 bR 2 B R AR 5
U3 BRI X 45 22 119 e 1 O K PR TR L A0 K
B R A P RO AR AL S PR R O R R
BCRTEHL CRBE R R T R A AR R R A
1L &5 B AR A 20 B 1T A0 o0 A 0 e R SR B TR
ORI R BERL R R PR T O AR R
IER I AR » PRI - 20 B R AT B XoF B2 A 7™ 5 5
BRI T X 5 56 T AN IR Fe e A i
HRA T 5B SRR R R AT 4R — 8. ZiaE

R R T B Y T S R T A R S AR AR
AR A T 7 1 7 R i S A 5

SRFEA CRBET PO A2 S AR B I i 4
PRATAERCF B AL 5 o A bR R A LR ARAE AR AT 15 42
RIESE A RERE 2 UL T 1925 [l aE 5 S 75
AR AF R AR BUAS [R]85 225 AN W B
e o2& XA PR AR EAT 08 B M E G B 1 W # A
APEARBE R . b, SRS B LT A R R A 2 08 T 2R
MEREEFEMH . MR S8R 15 2], R B
B S B R R BET BR Z U W A 55 SPs AU
PR IR A AR R A S A AT H bRk AR ik
B AN BETE G E 52 BT SPy AR A B
BRSO L B R i /N AT RE R BEE T
AEFRAE A . SPy AU bk R MR R B T L R 8t
& ARAAETE TR 4378 5o 25 A ok SRR A SR BRI
FHIPE 3 M At R R AR 5 A R 8 o L A
BOORBERC SR B B AR R AT M Nt &
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3.2 BEHERBEURSTRENST

SPs AR Al 1A O oy & R A g SPs AR
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K- DNA K284k 3= AR FE A2 S .

PRI L OINE R LR L R B 4 2 R AEAE
e dib 35 TEAH OG5 BT B R 55 o 22k A R L o M R L L T RN
S TR A AR AR R 2 TR OG5 S BIUR IR 5 HA A AU
O3RN B3 & A RO B i S A R R AR
RAHDCE B AN 1825, W R I 45 A AU 4 Z (8] A 5
e, A7 7E Pp [F) R4S B0 DR R 48— 19 AR B 3R, ELAR Y 43
THLEA etk — 2B 05T

LA 51T 6 R RBUN AT i S A T b
A ELAG o bR FR AT O e . R i U 5%, VI (g
20O A KT S 0 T A & R R L VTR 3O 1Y ST
SRS YR, V (R B0 R TR R RIER
P RLBGR B, VIR 2O Bk R S RN S B
IR e+ P RE AR P R B B R S e A G
X 55 HE ) AN T SR A 3 R v R L T R
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&Y & mAFTE B % 2 5, W LA Harbow™™ 36 F
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3.3 ERHSW

F R 3 B e — B A AT 5 A TR
PEDO S R AT R SR 6 AN 3 LAY
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FEAR S - A ORI R Al S S T
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4 75w
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