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Correlation Analysis of Main Phenotypic Traits of Oil Peony

LIU Yiping, HUANG Zhiyuan, LIANG Lu,HE Dan,WANG Peipei,ZHANG Lin, KONG Dezheng
(College of Forestry, Agricultural University of Henan,Zhengzhou 450002, China)

Abstract.; To explore the variability and correlation of the main phenotypic traits and yield per plant of oil
peony. Thirty-six peony varieties with good oil production and good ornamental properties were used as
test materials, and variability, correlation and principal component analysis were performed on 25 pheno-
typic traits. The results showed that; The variability of phenotypic quantitative traits ranged from 9. 1% to
83.1% ,and the coefficient of variation of yield traits ranged from 17.3% to 83.1% . There were different
degrees of correlation between the 25 traits, and the correlation coefficient was between —0.67 and 0.96.
The cumulative amount of the first five principal components reached 74. 816% , and the first principal

component mainly reflected the yield traits and fruit traits of the plants. The studies have shown that the
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yield per plant,the number of effective polymerization fruits, the number of seeds per plant and the num-

ber of flowers per plant should be the primary indicators for the selection of oil peony.
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i SEIRE 25 ASPRAR, o AR AR 9 A RS0
A A AR 12 Ao 77 BRI Bk B
(CERRBR =8 Bl &l R R A 8RB AL
REHZERM ABR LR A FZERM TR
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Tab.1 36 experimental materials of oil peony

1553 i > 2R PR s % 2 R PR
Serial number Number Name Color Serial number Number Name Color
1 XY HE SR 19 YSZ T £,
2 FH 93 A B 20 YPZ E#Y SRl
3 SJPH L H 2T a1 21 BJ ST M
4 FL 3 T priNeh 22 7ZBB S| 1
5 HDBC LE &S Mg 23 YMTH F kAR e
6 FD Rt SR 24 BXQ SE3E SR
7 QXB RS SR 25 XM i S Kii)
8 BXFH R 93 A pRe! 26 BHCX HAENE R
9 CHZY B4 AR 27 FYQG W EE G 21 15,
10 CzX R ES g 28 BHXY VKR E (ERCH
11 BYW [ 7 2 SRR 29 LHD W g e By fa
12 HBB AR E| AR 30 JPH LT AN
13 XZST ERES SR 31 MCJH BB Y1 4 BEE
14 MDY ot H 32 YHFH R A a@
15 HHFC T AE 35 WA 33 DHBZ P NANEE? S EANii)
16 RHSY mAER £ b REN 34 YJH W44 21 ®of
17 ZYH A 41 FAR (i) 35 BZB Lk SR
18 ZBF TRy prig e 36 YGB B SR A

1.3 HiEshE

HIH Excel % B Ui B4 , M A SPSS 22..0 Xl
SE Y 25 D RIMERIEATGA T, it SR EE
LG B8 m E 22 AR E TR 22 R /IME B R AE

2 HR G AT

2.1 HAHARBEERNERSH

MR 2 AT LUE H, KEB 43 i 3= 7 8 it MR A7 7
IR AR, B RECN 9. 1% ~83.1% , 727 R4
il A U 2 T i A 1) A SR R0 e kR
S RBURKR B F R A R R RN,
PEIRB AR 3 RAECHN 17.3% ~83. 1% , S bk A+ i 5K
HIEL BR B 7= A 0 AF S R AR AR i, A Ak E)
74.2% F 83. 1% , HpPRFP A B iR 4 56 ~2 350,

FHE R 686, MR AR REN 15.5% ~
22.5% 8 5 REHN  F R SRR AR R AR
Mo ARKMIRWZER RZECH 13.9% ~38.2% , H
o, TN AR S R K . AR e MR T R
AR AR 5 R BT =, U AS [R) i B 22 [ 5 dk R
ZMEAEEFWAESR,
2.2 HAHAREMEROBXMEST

FIH] Pearson A & 22 £k 43 47 W PR PR 22 8] 1Y
FHOGHE MG R BN R 3 Fion , A RMIR Z 18 2 A
[l A e M. M OC R BB K WA bR E 5 o IR
(0.70) 4642 (0.72) , kR AL A 50 S R G 28 4L
(0.99) HRBERAHZERE(0.76) , FrkFh T i
SHEMBEE R (0.86) B 2L B A TR gk
(0.78) HAfRFP K%L (0.96) H2EK (0.72) , K4
B2 RS AR A E ZEAE(0.80) T RBUR A 2
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Tab.2 Statistical analysis of phenotypic traits of oil peony

HetR 3 ek Tk R PR B ok AR

Trait number Trait Average Standard Standard Minimum Maximum Coelficient

deviation error of variation
X1 Bk /cm 91.59 19.52 1.10 51.60 148.90 21.3
X2 S/ m® 122.16 24.70 1.39 58.10 201.30 20.2
X3 BB SR A 40.12 14.26 2.41 24.56 83.61 35.5
X4 INIEEL 9.78 1.95 0.11 5.00 17.00 19.9
X5 K /em 31.03 8.17 0.46 13.80 53.60 26.3
X6 95 /cm 20. 88 5.28 0.30 8.70 41.20 25.3
X7 SRS 0.70 0.19 0.01 0.35 1.46 27.4
X8 A K /em 14.97 4.21 2.51 7.41 98.93 28.0
X9 T /N H K/ em 85.27 20. 84 1.17 36.86 131.83 24.4
X10 T /N 58/ cm 74.53 28.45 1.60 29.20 155.27 38.2
X11 0 /N K 58 L 1.26 0.43 0.02 0.63 2.81 34.1
X12 142/ cm 17.80 2.48 0.42 12.80 22.10 13.9
X13 HRRF TR g 157.34 130.70 12.75 11.00 607.77 83.1
X14 Bt F &R/ % 0.22 0.02 0.003 0.17 0.26 9.1
X15 BAEIERE/A 40.76 15.81 1.54 15.00 85.00 38.8
X16 B R B SRR A 27.79 13.66 1.33 8.00 71.00 49.2
X17 R RS R % 0.68 0.18 0.02 0.28 1.00 26.5
X18 AN S R TR B 23.00 11.00 0.59 2.00 64.00 47.8
X19 PR T 5 686.00 508. 67 49.64 56.00 2 350. 00 74.2
X20 BT kg 22.12 3.82 0.37 14.08 31.46 17.3
X21 1K/ % 33.41 7.42 0.72 0.00 55.22 22.2
X22 REHRRER em 71.52 13.98 0.79 38.56 111.15 19.6
X23 HZEK/em 35.73 8.02 0.45 18.23 59.28 22.5
X24 2898 /cm 14.56 2.25 0.13 8.97 22.17 15.5
X25 SRR IR 2.45 0.40 0.02 1.36 3.62 16.3

AT HRRFR TR0 91) , BN SR T 1
SRR B TR R (0.83) (i 2E K (0.74) (2T
(0.70) RAEHZERERGHZEK(0.95) 2%
RICAEH(0.87) , HZER S H LG (0.79) , X Ui H]
SNSRI NG AR e (ST R EP S

FE7 PR R, SRR A 1 R S Rk (0. 61)
S (0.48) ABRIEAKL(0.59) fE42(0.46) K&
B2 RA(0.64) AT RURAH 2 R A(0.86) A
HZERF T RIAL(0.78) AR AN TR %L (0. 96) LR
THZE R E AR (0. 66) €K (0.72) 2 5L
(0.67) i 2 R RIEAE K (0.47) 12 DR 2
FHRME(P <0.01) o FEA 3 IEASC B R Bl
TR R Bl TR RO 5 R B R, T 0965 L
BT i 5 AR A OC R B/, O 0,46, FLER Bl

T 5 R KT L TN 58 SRR OC . X U
BARR RN R S B R SR A RO SRR
PR i AU R A AR B G &R MAh, Ok T A
HppgA Rz B E R IFAE, 58
BHERER0.44) FHZEK(0.46) T/t K
(0.59) FFAFEM BE KR,
2.3 HAHAREEROERS ST

MR 4 iR, 58— S5 1 3 R4 00 G FR IR (E
435k 8. 866 4. 011 2. 351 1.976 1. 500, fif /i Jf
% [ ) 4 Bk 35. 464% . 16. 045% . 9. 404% |
7.903% 6. 000% , iX 5 A~ F 5 4 1) BB &5 F
74.816% Ui Hix 5 A E R AR S T TR R
RIPER G EZE R
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Tab.3 Correlation analysis between phenotypic traits of oil peony
PR % 5
Trait X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22 X23  X24
number
X2 070"
X3 0.517 0497
X4 0.23 0.17 0.20
X5 032 0517 0.5 0.06
X6 0.42° 0457 -0.01 0.27 0.68"
X7 -0.01  -0.19 -0.18 0.08  -0.67" 0.06
X8 0.13 0.07 0.32 0.13 0.07 0.07 -0.04
X9 0.02 021 -0.07 -0.33 0.26 0.44” 0.20  -0.16
XI0 -0.17  -0.18  -0.3¢" -0.33°  0.12 0.35° 020 -0.15 057"
X1 0.21 0.42° 034" 016 0.17 0.07 -0.08 0.02  0.22 -0.64"
X2 0727 0487 0467 029 0457 0447 -0.18 0.19  0.08 -0.19 030
XI3 0617 0487 0.5 0.14 029 010 -0.25 0.2 0.00 -0.24 028 0.46"
X14 021 0.11 0.05  -0.07 -0.05 -0.27 -0.20 0.09 -0.23 -0.16  -0.01  0.11 0.35°
XIS 0.547 0.537 0.9 0.18 0.23 0.04  -0.24 0.347 -0.05 -0.32 0.33° 0.457 0.647 0.06
X16  0.567 0.41° 0.76 " 0.23 0.20 -0.03 -0.31 0.35° -0.30 -0.39° 0.21  0.39° 0.8 0.35° 0.80"
X17 0.23 0.0l  -0.07  0.18 0.09  -0.12  -0.31 0.05 -0.477 -0.28 -0.08 0.08  0.54" 0.507-0.02  0.56"
XI8  0.517 0.37°  0.24  0.13  0.27 0.05  -0.30 0.15 -0.12  -0.30  0.24 0.437 0.787 0.37° 0.3l  0.597 0.64"
X19  0.557 0.437 0.58" 0.16  0.25 0.0 -0.31 0.35°-0.17  -0.31 0.2 0.40° 0.967 0.39° 0.64" 0.91" 0.64" 0.83"
X20  0.40° 0.26 0.23 -0.06  0.27 0.41°  0.12 -0.15 0.597  0.22  0.28 0.46" 0.40° -0.13 0.22  0.10 -0.18 0.16 0.15
X21 -0.10 -0.02 0.03 -0.40" -0.01 0.04 0.15 0.05  0.667 0.3 0.22 0.06 0.04 -0.15 0.0l -0.13 -0.34" -0.14 -0.06 0.35"
X22 0.477 0.537 0.27 -0.13  0.507  0.33  -0.28 0.19  0.39° -0.09  0.487 0.447 0.66" 0.27 0.34° 0.427 0.25  0.667 0.617 0.447 0.27
X23  0.56™ 0.60" 0.28 -0.04  0.47" 0.32  -0.25 0.18  0.34° -0.15  0.477 0.517 0.727 0.29 0.35° 0.477 0.34° 0.74"  0.66" 0.46" 0.19 0.95"
X24  0.507 0.467 0.22  0.28  0.32 0.19  -0.27 0.05  0.01 -0.23  0.24  0.437 0.677 0.28 0.28 0.527 0.55" 0.70" 0.637 0.32 -0.05 0.65" 0.79"
X25  0.41° 0.517 0.23 -0.31 0.42° 0.30 -0.13 0.23 0.49"  -0.04 0.517 0.37° 0.47 0.23  0.29 0.24 0.00 0.50"  0.42° 0.39° 0.32 0.87" 0.82" 0.30

T = I8 0.05 KR, « = FRIR 0.

01 7K 3% o

Note: * indicates that the 0.05 level is significant, * * indicates that the 0.01 level is significant.

x4 HMAHARBEEROERS D

Tab.4 The principal component analysis of phenotypic traits of oil peony

Wiy

Initial eigenvalue

4R R AR FRICF-J7 Fa A

Extract square sum loading

Main ingredient it 7 25 LBl / % FRE/ % &t T 25 Ll / % FERE/ %
Total Variance ratio Accumulation Total Variance ratio Accumulation
PC1 8.866 35.464 35.464 8.866 35.464 35.464
PC2 4.011 16.045 51.509 4.011 16.045 51.509
PC3 2.351 9.404 60.913 2.351 9.404 60.913
PC4 1.976 7.903 68.816 1.976 7.903 68.816
PC5 1.500 6.000 74.816 1.500 6.000 74.816
PCo6 1.455 5.820 80.637
pPC7 1.044 4.175 84.812
PC8 0.884 3.534 88.346
PC9 0.664 2.655 91.001
PC10 0.542 2.168 93.170
PC11 0.430 1.721 94.890
PCI12 0.395 1.581 96.471
PCI13 0.289 1.157 97.628
PCl14 0.192 0.767 98.395
PCI5 0.110 0.439 98.834
pPC16 0.103 0.413 99.247
PC17 0.079 0.314 99.561
PCI8 0.047 0.187 99.748
PC19 0.031 0.122 99.871
PC20 0.013 0.054 99.924
PC21 0.010 0.041 99.965
pPC22 0.004 0.016 99.981
PC23 0.003 0.013 99.994
PC24 0.001 0.005 99.998
PC25 0.000 0.002 100. 000

M1 S ALA, EAsr L(PCL) R otlik R iy M B B8 R 5
PRAERBL KA T i A RO B 2 R B bk B T DR L S —

N

R EHA HZEK, Y 0.80 L
243 35 S WA R Y 7
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PEARFIR SR . TR 2(PC2) TR 197> S b GRS 4 28 R B, 10 73 3 B8 o ke iy 2 A e 1k
B Mg WU TN SE AR B M IR SRR/ R B S R ). E Ry 4 (PC4)
FOKED A 0.50 DUE, ATRAE I3 — F M B2 STlkRE Ao /M B R =M, ER R T
S WA AR A R AR AR RE PR . FE 4 3 (PC3) EMIEZ . TR S (PCS) b 5T dik 5 (19 &2 0 K5
HR BT HR R R 23 0 R R R RE R /D IR TR TIN5 AR, R T ERIE A

RS HAHAERERSFTRAS MERFHRHE

Tab.5 Contribution rates of the first five principal components of characters of oil peony

F 4> Main ingredient

MR Trait
PC1 pPC2 PC3 PC4 PC5
i 0.345 0.053 0.524 0.229 0.191
Height
ek 1
0.217 0.219 0.612 0.183 -0.153
Crown
S ik S L K
R 0.911 -0. 144 ~0.070 ~0.287 0.151
Number of flowers per plant
N5
bR 0.183 -0.347 0.425 0.513 -0.114
Leaflet number
LIRS
0.501 0.347 -0.055 0.518 -0.170
Compound leaf length
4g
R 0.293 0.571 0.160 0.646 0.082
Compound leaf width
K 5 L
AHKE -0.348 0.199 0.226 -0.177 0.488
Compound leaf aspect ratio
I ”
HHR 0.284 -0.163 0.206 -0.183 0.482
Petiole length
T /N i
i 0.075 0.924 -0.079 -0.138 0.082
Top leaflet length
T/t 5
-0.326 0.560 -0.229 0.193 0.644
Top leaflet width
NI FE H
B R 58 0.464 0.187 0.512 -0.293 -0.713
Top leaflet aspect ratio
11z
0.664 0.163 0.275 0.267 0.013
Flower path
RHRATR 0.896 -0.147 -0.080 -0.125 0.248
Individual seed yield
ERCRlIES
LGRS 0.330 -0.362 -0.450 -0.160 0.079
Seed oil content
AR 0.681 -0.133 0.576 -0.255 0.153
Number of aggregated fruits
% AN T 2R HH K
ARG A 0.821 -0.437 0.156 0. 146 0.248
Effective aggregation number
% Sz
ﬁ)&%xz 0.423 -0.593 -0.539 0.196 0.095
Effective fruit rate
RERBTRE 0.783 -0.218 -0.373 0.032 0.006
Capsule seed number
6 bk g
MR TRY 0.866 -0.329 -0.109 -0.131 0.233
Number of seeds per plant
AR
0.402 0.612 0.090 0.006 0.176
100 dry weight
%/-\7 (=N
T akk 0.025 0.626 -0.050 -0.511 0.110

Seed moisture content
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Tab. 5( Continued) Contribution rates of the first five principal components of characters of oil peony
F
Main ingredient
Trait
PC1 PC2 PC3 PC4 PC5
EANN o 4A
RAMERLLE 0.813 0.352 -0.323 -0.127 -0.131
Polymeric capsule diameter
R K
IR 0.869 0.280 ~0.311 ~0.044 ~0.115
Follicle long
B e
WO 0.741 ~0.081 -0.282 0.203 -0.024
Follicle width
HBE B IS §
RRRRI B 0.653 0.485 -0.223 -0.274 -0.178

Capsule fruit shape index

3 k5t

AR S ZRBO /N T ] 482 S et e A 2 R ) 3
R RE AR S FR RO Y W I A2 P R AE B S8R R
AR SEWR R UL T AR R L
B, 28 S ZR B0 N 1 DO 5 B AR S R B RN Tz 1
THOBHE ZAE R B 22 L A T e ) %
PR L  HAS R 2B 9. 1% ~83.1% , B WX 36
O3 4k PEFP T e B 4R B s 2R fEIX S
D PR o, BBk B 7 i S R AR S,
83.1% ,Fli T & M 5 RBUIR /N, N 9. 1% , i
B B RR P 7 o S 15 AR S5 B T R A Xk
VAR S /N 3K 156 B T AS [ 9 4t P = i 22 [
FETEAR KA 22 5, 100 7= 0 14 22 /0 1 32 5% i) 1) 3k FH 4
PRE A 33X 5 4R P ST S A il T ) bR
T = T SRR P R ) A OGP v I 5  2R JE —B

AW 5T R A IR A 22 3 A X e R R
Pearson AH G431 & B, 5 BB 7 5 AH G 09 PE AR A
F 15 A R BIM B FH KT (P <0.01) (A b e
R PRARAE B AEAR RS S RB A ROR G %
B AT RO B ZE SR FORLE AR TR
REERRAER FREK HRE FRAREREE
13 AR X BB T bk LS MR L AR A S B A X B
AR T AL P B E A PR R T
YEH.
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S TR Y 7R B AR LS 32 R A 25 A 48 bR st T
DLk B R 2 A MR Bl 2% Hb 25 & 4 B o) B B
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SRS F B4 1 TTRR R IL AR LE 0.80 D) 1,
Hh AL IR v 1 B A 2 O 2 4 TR R IR B T
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