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Abstract: To evaluate ornamental sunflower lines based on quality and quantity characters, so as to provide reference for
breeding new varieties of ornamental sunflowers, high ornamental value sunflower lines were used as materials, the seedling and
flowering phenotypic traits were analyzed, and the quality traits were graded by assigning values. On the basis of correlation analysis
of all phenotypic traits, principal component analysis and systematic cluster analysis were performed on the data. Results showed that
the diversity index and variation degree of ornamental sunflower lines were high, the diversity index of quality traits was 0.614 to
1.818, and the quantitative traits were 1.240 to 1.794. The variation coefficients of lingual flower width and lingual petal were
60.32% and 42.99%, respectively. Principal component analysis revealed that the eigenvalues of the first 5 principal components
were 4.431, 2.447, 1.807, 1.322, and 1.054, respectively, with corresponding variance contribution rates of 27.696%, 15.293%,
11.297%, 8.261% and 6.585%, respectively. The cumulative contribution rate reached a significant value of 69.132%. The ornamental
sunflower lines were grouped into 3 groups by systematic clustering analysis. Stem color, petal type, tongue flower color and anther
color were the main phenotypic traits to distinguish different groups. Line gsk3014 were with the longest flowering days and line
gsk3013, gsk3014, gsk3019 and gsk3020 were with earlier flowering stage.
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1 MREAE
1.1 AR A

MR RE R TR 2 AR b B2 BEAE Pk 58 e B
2017 AEREF I H 7T A WL 1] H 55 F 5T 9% 5 o %08
i 6 Y AOULBE ) H S ERR AR, FERE R PRI
PR IR IR A . S0 I e Al Ak AR e BB
HEZERR R R 23 7, 440 gsk3001 ~ gsk3023,
1.2 XIS IAE I

WA F 22 M IX . MR IR TR R
fiti PR, AESE YRR 6.9 C, AR K B
300 ~ 350 mm, 7&K 1 880 mm, AE-F-¥JCFE
139d, 4FEH Mm% 1744 ~2659 h, HIEE 60%.
PEWOK N S5 RAr, BEJrh &, HEWE 7 i i bk
YE R0 H
1.3 RI&#t

I FEHLIX A HES, BARERN 1A,
FHE 3K, MXEH 36.0 m2, B/NX A6 1T,
17K 120 m, #EEE 0.3 m, 1785 0.6 m, /NXPURE S
P47, 90T 2021, 2022 4E 4 F 20 H # EHE
il B AZMEARE AR (N-P,0s-K,0 i 22-10-10)
300 kg/hm? FEFENE . BLAT A B it R 2 225 ke/hm?,
HEIK 2 W, BRRHEKESR 600 ~ 750 mVhm?, H
HIEL 2 WK,
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SiA A bR, R IRAEZSAL(PT)
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i) SFEHERBETINE , BN BELER 20 BRifFFT
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Y (SLC) Hagkta=1, =2, Reg@=3
A IR A (SAC) H=1, J=2
TRAEZEAL(PT) =1, FR=2
FRAEHI (A (PC) EH =1, #=2, WE=3, RLI=4, LHPHA=5, LOHiAE=6, MEHiE=7, ¥{=8
AR (TC) =1, BiEfh=2, %6=3
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B 1 %<X-0.65. X-0.65<2 H<X-04S. X-04S<
3 H<X-025, X-025<4 <X, X <5 H<X+
0.2S. X+0.28 <6 K <X+0.4S. X+0.4S<7 F<X +
0.6S. X +0.65<8 . HIHEE I MR AEAH LY X 1]
WA, R RS . fEET T
PERAE S Ge it bt LIAS S5 20N T 10%4E K
A SRR RN EE R, 10% ~ 20% K 78 SR o
&, BRAK>20%, BRI IZMHREA B w1
1.9 #IEHRITS5

FIH Excel 2022 B A4 X J5 46 #4107 14k B A
M, R SPSS 22.0 BAFHEA TR T . AR
IR R GRS
2 ZER545H
2.1 wiEd

LB ) H S8 0E R BB AN 2% 2 frs . B
AR ERA—, S H 1—4 H, BEY
He6H8—16H., kN6 H20HET7H 25 H,
HrP ARl gsk3013, 0sk3014 . gsk3019. gsk3020 i

<1021
F2 M WEEBHERENEEWIRE
e Y/ (H/A ) FFEREL
W BRI R Z&qE /d
2sk3001 1/5 16/6 30/6 19/7 19
osk3002  4/5 16/6 30/6 23/7 23
2sk3003 1/5 14/6 29/6 20/7 21
esk3004  1/5 15/6 177 22/7 21
sk3005 1/5 13/6 28/6 23/7 25
2sk3006  4/5 14/6 29/6 22/7 23
osk3007  2/5 12/6 1/7 23/7 22
2sk3008 1/5 10/6 23/6 22/7 29
esk3009  2/5 10/6 23/6 23/7 30
esk3010  1/5 11/6 21/6 20/7 29
gsk3011 2/5 12/6 22/6 20/7 28
osk3012  3/5 10/6 23/6 25/7 32
gsk3013 1/5 10/6 20/6 22/7 32
esk3014  1/5 9/6 20/6 23/7 33
2sk3015 1/5 10/6 22/6 24/7 32
esk3016  2/5 10/6 23/6 22/7 29
esk3017  3/5 8/6 24/6 20/7 26
2sk3018 1/5 10/6 22/6 22/7 30
2sk3019 1/5 11/6 20/6 20/7 30
esk3020  1/5 10/6 20/6 20/7 30
2sk3021 1/5 11/6 21/6 23/7 32
esk3022  2/5 12/6 22/6 21/7 29
2sk3023 1/5 12/6 23/6 23/7 30

FEAE W B 5 esk3001 JFAE R EURH6, M 19 d;
gsk3003 . gsk3004 J 4L KRB 7, B h 21 d;
gsk3014 FAER B, M 33 d.
22 @A SHESHT

2% 3 T LIE 1, 2R 50 A28 e o 1
RN 0.614~1.818, Frir AR 1.240~1.794. PC
M ZREvETE S, M 1.818, R, . WEE.

F 3 23AUEEBERER 16 MERPRES TS SHMEIER

Pk ERIN BRI 411 % LRSS
1 2 3 4 5 6 7 8 (H')
DR IN 2 (SSC) 34.8 17.4 47.8 1.024
Y (SLC) 56.5 39.2 43 0.825
LT IREE(SAC)  69.6 304 0.614
TORAEIAL(PT) 4738 52.2 0.692
TRAEFI L (PC) 43 34.8 8.7 43 17.4 43 13.0 13.0 1.818
ERAEFL(TC) 30.4 17.4 47.8 1.019
12 (AC) 17.4 65.2 17.4 0.887
FESR B .(SC) 39.1 21.7 8.7 304 1.273
A RL(BT) 56.5 43.5 0.685
Bk PR (PH) 30.4 8.7 43 8.7 43 8.7 43 30.4 1.765
e (FN) 30.4 13.0 13.0 0 8.7 0 43 30.4 1.601
SR (BL) 30.4 0 0 17.4 8.7 0 0 43.5 1.240
TORAEIEE(LPN) 30.4 43 17.4 8.7 8.7 17.4 0 13.0 1.794
TRAEK (LFL) 30.4 43 43 17.4 0 43 8.7 30.4 1.645
TRAETE(LFB) 39.1 0 8.7 0 4.3 43 4.3 39.1 1.351
SPAD{H 21.7 43 0 13.0 13.0 43 13.0 30.4 1.759
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17.4% . 4.3%. 13.0%. 13.0%, BT RAEE (615
1A RREFER R . SC I REMERR RN 1.273, iR
b teiE, N 39.1%, L 30.4%, B
o 21.7%, #4405 8.7%, T HE Ik B AE 3k
gtz lkiE e, LEmEa 3, SSC ek
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B AR 7R S R BN 4 BT . LFB (97
SRR 60.32%, BRI LPN 948 57 R
BHESS 2 67, M 42.99%, FHAREFHE ; SPAD
{B. FN. LFL. PH %tttk 0928 5 2 8050 5 R
10.92% . 12.97% . 13.77% . 16.34%, 7% LM
% BL AR RZEUHR 8.90%, AR AR AN 5%
ik,
23 ULE @ B RAk R EBPK R 6 A8 K P AT
M2 5 AT, 16 A H MR 180 2 3% ol

FHSENE, M REOAT) B E K (P<L0.05) A 13
A, IRFIN R K (P<0.01) A 6 4>, Hr PT
5 LPN B4 2 1E 7 % (P<0.01), SC 5 TC. PC
P B EAHE(P<0.01), SSC 5 TC K SPAD(E
R EIEAX(P<0.05); SAC 5 PT, PH 2B #1F
A (P<0.05); PC 5 TC 28 1EAHE(P<0.05);
FN 5 LFB & i # 1[FEAH X (P<0.05). PH 5 LFL,
SPAD {HEM B ETAE (P<0.01); SSC 5 SAC 2
Pl ZAHSE (P<001), 5 PH, PT 2 EFHAMRE
(P<0.05); SAC 5 LFL £ HE MK (P<0.05);
PT 5 PC. TC. SC ¥ B E M X (P<0.05);
LPN 5 LFL £ B &AM (P<0.05), UiHAI7EiX
VL Y Y B S VTN OB T W o) 00w T
24 ERSHH

M % 6 ATA, AT 5 S E M AR IEE Y KT
1, ARk B0 43 M AR B, RRAE {H 4 0
4431, 2447, 1.807. 1.322. 1.054, 7 ZETTHL%E
4351k 27.696% . 15.293% . 11.297% . 8.261% .
6.585% , BITTTHLE N 69.132% ., £ 5 4~ E RS

F4 BIOUREMBEERR T M HEERREER

PR (PH)  JEREL(FN) 0B (BL)

FORAREC(LPN ) FRAEK (LFL) FRAETE(LFB)

EhR SPAD
b /em A~ /em N /em /em Ll
fvME 163.25 19.80 3222 58.00 5.60 3.02 56.10
IENL] 91.62 11.60 23.12 12.00 3.47 0.15 36.60
SR 116.10 16.27 28.48 22.09 4.60 1.62 47.61
Rl 18.97 2.11 2.54 9.50 0.63 0.98 5.20
55 R Yo 16.34 12.97 8.90 42.99 13.77 60.32 10.92
e 22 71.63 8.20 9.10 46.00 2.13 2.87 19.50
G1ES 0.75 0.06 0.06 2.46 -0.38 -0.05 -0.59
163523 0.35 -0.55 -0.55 8.16 -0.90 -1.60 -0.20
F5 16 MERERIHEX SR
bR SSC SLC SAC PT PC TC AC SC BT PH FN BL LPN  LFL LFB SPAD{H
SSC 1.000
SLC 0.109 1.000
SAC  -0.924** 0.029 1.000
PT -0437* -0.305 0.455*% 1.000
PC 0.391 -0.077 -0.304 -0.455* 1.000
TC 0.422*% -0.046 -0.380 -0.490* 0.526* 1.000
AC 0.000 -0.227 0.000 0.155 0.129 0.084 1.000
SC 0.350 0.045 -0.198 -0.426* 0.581** 0.581** 0.126 1.000
BT 0.050 0.035 -0.038 0.032 -0.051 -0.039 -0.148 0.090 1.000
PH -0.464* -0.069 0461* 0266 -0.069 0.138 0.181 -0.324 -0.023 1.000
FN 0.155 -0.125 -0.262 -0.340 0.405 0.109 0.300 0.111 -0.263 -0.213 1.000
BL  -0.085 0.091 0.103 -0.030 -0.308 -0.375 -0.245 -0.168 -0.194 -0.277 -0.004  1.000
LPN -0.369 -0.183 0350 0.532*%*-0.305 -0.350 -0.070 -0.355 0.046 0.312 -0.397 0.264 1.000
LFL 0.379 -0.085 -0.502* -0.285 0.182 0.184 -0.210 0.183 0.014 -0.609** 0.210 -0.096 -0.436* 1.000
LFB 0.072 -0.221 -0.104 -0.101 0.093 -0.232 -0.068 -0.051 -0.213 -0.282 0.431* 0.228 -0.045 0.092 1.000
SPAD{E  0.042* 0.247 -0.360 0.087 0.016 -0.107 -0.194 0.101 -0.122 -0.601** 0.138 0.097 -0.197 0.211 0.300 1.000

D Fa *x 531K & P<0.05 = P<0.01,
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1 2 3 4 5

SSC 0.803 -0.109 -0.191 -0.24 0.231
SLC 0.094 -0.141 -0.521 0.613 0.434
SAC -0.784 0.145 0.098  0.331 -0.103
PT -0.695 -0.137  0.094 -0.519 0.253
PC 0.623  0.425 0.221 0.091 -0.102
TC 0.571 0.625 -0.108  0.051 -0.037
AC -0.002  0.421 0.522 -0.221 0.449
SC 0.606 0345 -0.090 0.120 -0.071
BT -0.038 0.133 -0.540 -0.348 -0.286
PH -0.582  0.641 0.076  0.117 0.083
FN 0.465 -0.047 0.693  0.163  0.008
BL -0.181 -0.612 0.059  0.387 -0.195
LPN -0.678 -0.094 -0.020 -0.185 -0.087
LFL 0.606 -0.256 -0.094 -0.27 -0.343
LFB 0.180 -0.488  0.588  0.053 -0.209
SPADfE 0.387 -0.624 -0.066 -0.124 0.472
FRAE(E 4431 2447 1.807 1322 1.054

FETIHRR/% 27696 15.293
i 5mkE/ % 27.696  42.989
o, B 1 R TP AR PR AR AL R SSCL PG
TC. SC. FN 0 LFL, RI4ER UL ) H %8 16 5 A
T 852 R, RRAE P T B K I FR AR
A PC. TC, AC F1 PH, iXEEPEIRATAEAWLE 7 H
AL R 5 55 3 E BB S A
AC. FN Fl LFB. BaPHET 3 4~ 3240 S 1 W05 [
HERRI e AE 6, 2 4 Fisr E250 SLC, 565
FRLA HARHIE R AR H R SLC. AC T SPAD i,
25 RGRESM

X 23 A WLE 1] H 250k &R 16 PR Y )5t 1R 4L
WA PR AL e 40, RIHBRICEE RS, Jfis e 2=
FOF LA T RGO, TEBHMEIR Sy 5 [
VD HR A 3 MBI =R 1), 4 125405
gsk3009., gsk3011, gsk3008. gsk3010, gsk3022.
gsk3001 ., gsk3006, gsk3002, gsk3005. gsk3004 .
2sk3007 K gsk3003 3t 12 ARk R, SR R
MR R EA, AoEERE6; &
ARIEAIE, TRAE S RACB IR . ¥ A
WA, WEEA R e 91.62 ~ 116.40
em, FEZEH11.6 ~198 4>, 437K 24.59 ~32.12
em, FOARAEIEEL 12 ~30 4>, FHARIEK 45~5.6
em, 5 ARAETE 0.15 ~2.90 cm, SPAD fH 39.0 ~
56.1. 25 11 405 gsk3016, gsk3021., gsk3012,

11.297 8261  6.585
54.286 62.547 69.132

gsk3017. gsk3013, gsk3015, gsk3023. ¢sk3018,
gsk3014 3L 9 MR R . R R ERICAYIH A6
ks, T e, L ER
A, MBI H . SRR R A, R
WA R B 115.63 ~133.78 em, 18425
14.0 ~19.6 1>, 23 %K 23.12 ~32.22 em, FARAE
15 ~ 584, FARAEK 3.47 ~4.86 em, HARAE
$& 0.55 ~3.02 em, SPAD fH 36.6 ~53.4, 45 III 2%
F 45 gsk3019 F gsk3020, FERI ML ILIEE
R, FRIET O EOME R, hEA
R, ABOKAEG, Sk, HA
hy BRI GRR A ik R A PR W = 2).
3 it 5%t

AR S R BORT DL R B P B R TE A 1 2 R
S RBK, BiE ZREERR B, BRI TR
B, UL S N AR R G B ik
(BE Sy -1, XAk IR R B, UL )
H 28 RADEH ZREHFR O 1.34, Hp Bk
FB IR 2 Z R R £ 5 1,83 0.85, Ui
A IR Lo S R B ) A2 SRR TR R 52
5B 5T K BT YRR 2 B 4R S0 0.614 ~
1.818, GirttR N 1.240 ~ 1.794 45 FLILA —3
AT 1L Z A T R, TIRAETE A
ARAC T TE 25 AR 928 S BB K, BN
60.32% . 42.99%, viHIHREARE hEE, 7]
WA Ry S8 R VA 2 T LB 1) H S 5 0 U A 48
Fo

LG E RS RN EERE TR TAEE
MY, XIRER B EAIEAG R 05T, m H2EHA
FEEMFTIR, HEREEOFEE, FEUE
o, W, Wl eshE e, AR AL
IR, R AR R ) H
LRI AT HRAEE 2R EEDIFE T A (e )
EEPVEOR T, AIEEATH R S S W
] H 25 g Fp D00 M T R B, BRI ]
HHIE R BRI 134, B KR4
6 A~ it ER TR BL, 1T S A RS ERAE
HBRT 1, FREE Sk 4431, 2.447. 1.807.,
1.322, 1.054, J5 2% 51 8k % 4 il 4 27.696% .
15293% . 11.297% . 8.261% . 6.585%, ZitTiRk
FH 69.132%, PiHHIX 5 A ERAHETE T REZHER
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WA R R 2 TR A DR UL 5 A A 1 FH ) A
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H 2% H 1 R B0 A6 AR5 B 1) HLA AN ) s L0
ARICAHTT 23 ASWFC ) H SRR R IR, T
e TFAE R B K PR R gsk3014, TFAEIASE .11
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