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Table 1 Number, source and phenology of germplasm resources

HEH HEH

A I N S e T T

Number Source Stagg . Maturity ieﬁo | Number Source St:; i Maturity ien.o |
(d) (d)
BXY1 i 4H30H 7H20H 81 BXY17 O} 428 7H14H 104
BXY2 ram 5H2H S8AISH 105 BXY18 L] 4H1H 7H14H 105
BXY3 T 5A6H 8H2H 88 BXY19 (OE| 4A1H T7H20H 111
BXY4 Tl 4730H 7H25H 86 BXY20 MY 4J126H 8710H 107
BXY5 HilF 5H2H 8H2H 92 BXY21 R 5H10H 8H8H 91
BXY6 THlF 5H2H 8H2H 92 BXY22 W% 4H2H 7HI1LH 101
BXY7 IR 4730H 8H20H 114 BXY23 Wl 3H29H 7HSH 102
BXY8 WL 5H2H 7H2H 84 BXY24 | 5H10H 8HS5H 88
BXY9 = 4H4H 7H2H 108 BXY25 W% 4H2H 7HI12H 102
BXY10 ik 472H 7H28H 118 BXY26 | 4H19H 8HA4H 107
BXY11 Hkr 4H1H 7H7TH 108 BXY27 s 3H31H 7H9H 101
BXY12 S} 4H1H 7HI8H 109 BXY28 S 3H30H 7HI19H 112
BXY13 S} 4H2H 7HI1LH 101 BXY29 TH 4H1H 7HI10H 101
BXY14 b 3A3H 6H29H 92 BXY30 | 5H4H 8H4H 93
BXY15 TR 4H2H 7HI5H 105 BXY31 HH 3H30H 7H23H 116
BXY16 WL 4H1H THSH 99 BXY32 i 4H1H 7H?23 108

1.2 7% S B, R IEAE ) vh A XA SR AP ETE 1. 2
1.2.1 K%t x 10* kg/hm’ fe 58 % 450 kg/hm* (NH,) ,HPO,

RIGAELT 2019 4F 4 H % Fh T8 sm 40l R
B TR K Y, I AT A,

FIFEIRAE, 32 (2L A4 BB Oy bORHER R 2 17, 47
B 30 em, A7 3 m A REERFECH 60 BR, BREE 10
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i (em)  TRIHE (g) 0 BCR JE (em) \THER ELAR
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Table 2

Specification and data standard of quality characters of safflower germplasm resources

MR Traits

iC bR UE Recording criteria

H B Seedling stage

I Maturity

TS 35 50% 1) H B ok
80% MMAEFRAE B FhAE 2 H #)

HIE Leaf shape 1832, WBY,3. BB 4. 4R

4% Leaf margin LoAEA 2. 44,3, R4 A5 BBk

il Leaf thorn 0. kL 2 £3 &

#5035 Number of prickles in bract 0. J&,1. H1,2. £,3. b

B JI K Bract prickle long 0. F,1 1,2 K3 %

A RH AL Bract prickle position L AL, 2. AR, 3. SR A/ DRI RS 4. MG 4,5, (U2
HEFRHEIR Flower character 1. F4E,2. W3 MR

45 Flower color L HGH,2. B3, 1540 ,4. 206,5. FE

FPREHEIR Grain character 1 [4E,2. B3, R

KPRIFEME Grain shell characteristics 15,2, &8

1.2.2.2 &k HEFWIRE 84 d TSk A Hiay BXY10 BXY31

B PPRIBEALIE IR 5 bR SCOHAD T TEA 35
Je 34953 3 4y, I 2040 73 BT A (Foss NIR sys-
tems ) K VR (%) (AR AR (% ) | B AR U5 R
(% ) MR (% ) SEIMER (% ) EHBT&E (%) .
1.3 #HiEIE

G Excel 2010 F1 SPSS 19. 0 Gi 504t
AT 081, K F Shannon — wiener 35 %% ( Shan-
non — wiener diversity index, H') #£47 Z £ 07,
HHRAXH = - X[ (Ni/N)In(Ni/N) ], Ni
R BFEMERERS @ AR L A R, NV R B R
AACHS B UK, Ni/ N R m FpERES @ LAY
LA, o R Ty v R ] Ward %, F 5
IF1) 352 1 8 2 g ~F- 7 BRACRE B

2 R G5

2.1 gEMBRE RIS

WFFE R, SR L AL B o B3 PR 4 A 7 W R AL
ARMREIR (2 81 ~ 114 d, ook A BT SRR BXYL,
4 H 30 Hilie,7 H 20 B, A= 7 050 81 d,
R AWLRY BXY8,5 A2 HiE,7 A 25 HEA,

SEF WA, 05 118 F1 116 d;32 {FFh it Bt
PrhAEE WI7E 80 ~90 d %9 4 143,90 ~100 d 14 6
3,100 ~110 d A9 16 3,110 d Dk A9 6 53, 31
2.2 BEMRNEESESE

W5 R I, S BT 10 4SBT MRS 7 &R
B(CV) st Z R T 8 (H') AR IR RO, 22
S RBUBIEAE 29. 87% ~89. 99% ; 1Ak Z AL 4
B(H") ZRNRAE 0. 37 ~ 1. 29 5 &g il < i) 722 S 3%
K (89.99% ) ; bt iy ist i ZFEPEFE 2 (H')
i (1.29) , HRGE AL S (1. 19) |, AL of]
AL (1.16) , fe € A I A i ol 457 22 4
PERS b = & 5 A% 2 R 1 4R B AR 1Y 2 R
(0.37) , HR SR e 1 (0. 38 ), oyl FHELAE R
JoT B R B R BB (90. 6% ) KRS M
(87.5% ) ALERVEARBUHE (84. 4% ) FFRL IR 5]
HE(87.5% ) hFE, RADEMHIEHER (3. 1% ) |
AEERTEARMAIR (3. 1% ) AFRL7e PER IR (3. 1% ) .
s AR 5 B 62. 5% |, TG ) I E Y A R
25% , A B B 22 1Y 37. 5% , A Sl v
BN TR T R 2% (59. 4% ) . 43
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Table 3 Genetic diversity analysis of quality characters of safflower germplasm resources

ROGM BUME TR bR ESRM mfesee | PURATAT Ratio of disuibution (%)

HEAR Traits Max  Min  Mean  SD  CW(%) MH&ECH o | 2 3 4 s
i
Leaf shape 4 1 1. 16 0.57  49.66 0.37 90.6 6.3 3.1
2
% . 5 1 1.59 0.98 61.43 0.96 65.6 15.6 15.6 3.1
Leaf margin
R 2 0 0. 81 0.59  72.90 0.87 28.1 62.5 9.4
Leaf thorn
At AR . . 3 0 1.81 1.18  64.88 0. 94 25.0 3.1 37.5 34.4
Number of prickles in bract
ﬁ”fﬁﬂﬁﬂ K 3 0 1.44 1.29 89.99 1.19 40.6 3.1 28.1 28.1
Bract prickle long
ﬁﬂ]ﬁﬂﬁﬂ{j .. 5 0 2.94 1.78  60.49 1. 16 21.9 6.3 6.3 59.4 6.3
Bract prickle position
AEKIEAR 3 1 1.19 0.47 39. 66 0.51 84.4 12.5 3.1
Flower character
3 4 1 2.59 1.24  47.83 1.29 25.0 28.1 9.4 37.5
Flower color
*?*M"tt){k 3 1 1. 16 0.45 38.74 0.45 87.5 9.4 3.1
Grain character
*H(V’Eﬁ . 2 1 1.13 0.34  29.87 0.38 87.5 12.5
Grain shell characteristics
2.2 HEUWKSHFHE FHELAER 5 5% PR i MR 32 A8 S ol I TR s

WHFE R, SR A 52 R BTE 8. 84% ~ PR B, HUGRHbk ™ i, TR B4R R A U &
332.83% MR & AL S AR/, YR WIRRAVE S 22 SRV SRR EURCR R
ALE MR B M AR KR R BE IR TR S R IERIMIR, O 3. 47, HUGRBEIR (3. 23) , e/
(332.83% ) , HLUCZFRR =1 (68.08% ) s ZhAkE AR 7eR(2.26), K4

R4 AUMRFFERHEEREESHFME

Table 4 Diversity analysis of quantitative characters of safflower germplasm resources

HfH b2 75 2% WoME HOR(E AR B ZHRETE

Mean SD Variance Min Max CV(% ) fBHCH
H: B WKL Days of growth period (d) 100. 97 9. 69 93.84 81.00 118. 00 9.59 2.85
#k# Plant height (cm) 77. 81 19. 46 378.74 41.00 110. 00 25.01 3.13
Tk # Thousand grain weight(g) 41. 84 9.20 84.59 24.00 59. 00 21.98 2. 84
43Hi7 BE Branch height (cm) 36.63 17.72 313.92 13. 00 92. 00 48.38 2.97
TERE 4% Head ball diameter( mm) 23.03 3.75 14.03 15.00 30. 00 16. 26 2.53
J 753 Husk ratio (% ) 49.72 10. 34 107. 01 5.00 61.10 20. 81 2.26
PARRER %L Individual bulb number (4>) 13.91 6.40 40.93 4.00 29. 00 46. 00 2. 66
Bk r= it Yield per plant(g) 9.75 6. 64 44.06 3.00 31. 00 68. 08 2.62
il Oil content (% ) 24. 48 6.30 39. 68 16. 50 40. 96 25.73 3.47
FAHEAR Palmitic acid (% ) 5.97 1. 56 2.44 1. 00 7.97 26.13 3.34
i fig B2 Hard fatty acids (% ) 2.16 7.19 51.76 0.00 41.48 332.83 3.23
PR Oleic acid (% ) 15.74 6.90 47.65 9.43 49. 86 43.85 3.47
WPiAR Linoleic acid (% ) 77.21 6.82 46. 57 43.09 83. 06 8.84 2.82

M5 & = Protein content (% ) 16. 83 2.30 5.30 8.44 21.45 13. 68 2.73




10 #1 WA EF 32

iy 25 e R AL FEAY R ROR LMK AR S AR AT

1779

2.3 AEMRMERREZEREEES
R, SRR T H R A bR E B 1 K8
K, 112.5 d, A F 1R B /D 1 2 Wi
IR RL (84 d) 5 >R U5 T8 5 A BHAE & 1 R348
S ZR B K (13.33% ), Y& )1 (10.26% )
WS B MR AR E R B R R B /D
(2. 11% ) s ¥k e 10728 S5 2R B LUBT 35 () b RS S 3R
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1o B f i B SR K F TG A AL RE(92. 00 em) |, K
SELZRB A RL(47. 67 em) 5 THEK BAR 5 KA 2 1]
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i K2 H R (21.63%) , 5 /19 52 Bk 74
(7.27% ) 5 5pky™ it e s 002 T 8 (21.00 g) , H:
U B8 (16.00 g), 248 5 & B Ry 2 I AR
(72.65% ) , s /INHY 52 BV (28. 28% ) 5 & Tl F8

o

13 T R 1) B OREF- 30 37.29% , LRk A
HOM 28.12% 5 35 3 R 5 Al 19 J2 ok A T {095
(18.13% ) , SR AL 5 Z ALV H A (21.24% )
AIBRR, NS AYER/N(0.43% ) o K S
2.4 BESH
WFTE R, FE IR ER IR B O 4.5 15,32 4y A4 Rt
TG 10 R, Hh B — KRR AL 6 i b
B LA R 35 58 T ORR L 14 kPR,
SRR 3 AR SR DR AR 3 AR, B
KE AR, HAER R BXYLLCH ) L BXYL (B
i) BXY19 ({i/dt) \BXY3 (VL.75) \BXY8 (# L)
IR 28 s AR IR S HOR IR W] AR &
(EL A7 AR )R U5 4 0 20 BRI S SR AE— i, 222
R CHOR RS ILARBIA R, 18 2
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Clustering map of germplasm resources and materials
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PR TR 2T AR R R AR X, AT AR
it 17 AL 24 40 000 hm?, (5 F1] 4 [ Ff A 1fi A
50% LA L, Herb B3 IX Rk 1T A 24 25 333 hm?,
ERHX 29 13 333 hm*, B {5 #LIX 25 6 666 hm”,
4 3 b DX A B B B S S e K ) 21 A A i
H AR ISP TE FRAZE 10 000 hm* D L, =2 Tl
FH ORI 22 R A AR FP R IR E A 300 245 7F
Hh EVE RN T 2 ISR, T i £ AL Tl o B8 R
I e A 44 45 KR
MR TR MR T8 E 2 RE P R X
FRA LA 5 AR S R
ARSI A A T R 24 403 B IR A Rk
TTIRAG ZREE M K B, 25 5 B 0% U 1Y) e AR
R SRR st Z AR S, A+
()75 S FE RN AR ME . WIS ad X s Bl B 22
GEAEYIRIETE TSR (1) 32 4533 24 3 FH 21 46 o ot
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Genetic Diversity of Phenotypic Characters 32 Germplasm

Resources of Oil and Medicine Safflower
JIA Donghai', WANG Xiuzhen®, HOU Xianfei', GU Yuanguo', Maimaitiyiming Simayi', LIANG Hong *,
SUN Jie *, SHI Bixian', MIAO Haocui ', LI Qiang', CHEN Yuehua'

(1. Institute of Economic Xinjiang Academic of Agricultural Science, Urumqgi 830091, China; 2. Tacheng
Agricultural Technology , Tacheng Xinjiang 834700, China ;3. Department of Natural Pharmacology, School of
, Peking University, Beijing 100195, China ; 4. China Chinese Medicine Co. , Lid. , Beijing 100195, China )

Abstract ; [ Objective] To select the oil and medicine safflower germplasm resources high quality for both
oil and medicine in Xinjiang, [ Method ] Genetic diversity analysis, variation analysis and cluster analysis
were carried out on 32 oil medicine safflower germplasm resources. [ Result] Among the germplasm resources,
there were 4 in 80 —90 days, 6 in 90 — 100 days, 16 in 100 - 110 days, and 6 in 110 days. Genetic diversity
analysis showed that the variation range of 10 quality genetic diversity indexes was 0. 37 —1.29; The genetic
diversity index of flower color was the highest (1.29) in quantitative characters; The highest diversity index of
was oil content and oleic acid (3.47) in quality characters. 32 materials divided into 10 groups by cluster
analysisIn the first category, Qinghai the main material ; the second category 14 materials, the third category 3
materials, and the fourth category 3 materials, mainly from Shandong. Other materials bxyl1 (Gansu), bxyl
(Xinjiang) , bxyl9 (Hebei), bxy3 (Jiangsu) and bxy8 (Zhejiang) classified into one group respectively.
[ Conclusion] The main germplasm resources of safflower for oil and medicine use were leaf type inversion
(90.6% ), common kernel shell (87.5% ), cone for flower ball (84.4% ) and cone for kernel (87.5% ).
The genetic diversity of quality characters of safflower for oil and drug use in Xinjiang was higher than that of
yield characters, and the clustering of materials was not significantly related to its source, but the materials
from Qinghai, Gansu, Henan and Shandong were preferred together, Xinjiang has abundant safflower oil and
medicine germplasm resources, and its genetic distance is relatively long.

Key words : safflower ; combined use of oil and medicine ; phenotype ; diversity
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