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Correlation and path analysis on characters related to flower yield

per plant of Carthamus tinctorius
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Abstract: Objective To study the relationship between the main agronomic characters with the flow—
er yield per plant and the safflor yellow A content of safflower species, and provide a basis for breeding
and high-yield cultivation of safflower. Methods Correlation and path analysis on characters related to
flower yield per plant in 48 species of safflower came from all over the world were analyzed. T he safflor
yellow A content which tested by HPLC was analyzed by statistical analysis. Results T he affecting order
of these factors to flower yield per plant was number of effective cones per plant> number of cones per
plant > number of branches> diameter of primary head> branch height from base> number of primary
branches> the days from seedling emergence to 50% flowering> number of grains per cone> number of in—
effective cones per plant> plant height. Multiple regression analysis showed that branch height from base
(X2), number of primary branches (X 4) , number of effective cones per plant (X¢), number of ineffective
cones per plant (X 7), number of grains per cone (X9), and diameter of primary head (X 10) were the main
factors affecting flower yield (Y) per plant. Multiple regression equation of flower yield per plant and six
characters was Y= — 3.037 0+ 0. 002 7 X 2+ 0.045 9 X 4+ 0.074 5 Xo+ 0. 043 2 X7+ 0.023 0 X o+ 1. 148 2
Xw (F=21. 84" ). The direct effect of number of effective cones per plant was the strongest, followed by
diameter of primary head. There were significant differences within the flower yield per plant and the saf-
flor yellow A content of different species. The correlation between the safflor yellow A content and the
flower yield per plant was insignificant- Conclusion High-yield and high—quality are compatible in breed—
ing of safflower which is used as herbal medicine. Number of effective cones per plant and diameter of pri—

mary head are focused on the high yield breeding and cultivation of safflower species. The plant type of
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higher flower yield safflower species should have more effective cone numbers, more number of cones,

number of branches, number of primary branches, bigger diameter of primary head, moderate plant
height, branch height from base, and ineffective cones per plant. Of all accessions, PI 239226, PI253540,
PI 367833, and Jianyang Honghua are outstanding and optimal for cultivating in Sichuan Province.
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Table 1 Accession numbers and their sources

of tested materials

1 PI 253909 25 PI 253511

2 Pl 369842 26  PI253540

3 PI 367833 27  PI 312275

4 p[ 613517 28 Pl 306821

5 PI 253518 29  PI 306829

6 PI 301472 30 PI 250009

7 PI 401474 31 PI1 613520

8 PI 401479 32 Pl 253758

9 PI 253531 33 P1 613454

10 PI 305539 34 PI1209300

11 PI 559909 35 P1 576992

12 p1 572544 36 Pl 286199

13 37 W6 18120

14 38 PI 195895

15 1 39  PI 248620

16 4 40  Pp1248628

17 41 P1 613534

18 PI 250610 42 P1209287

19 pr 250081 43 P1 239226
20 Pl 286385 44  p1 181866
21 PI 286386 45 P1 613526
2 PI 343930 46  PI1304499
23 PI 253529 47 W6 908
24 PI 254976 48 UC 26

) 60 cm, 20 cm, 20 cm,
2, 2m 2003 10 8 , 121
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(250 mmx 4.0 mm, 5 pm);
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Table 2 Performance and variance analysis of main

Hypersil ODS

agronomic characters of safflower

F RSD/ %
0. 7% (26 2 72),pH 4.0;
(x1) 13.35° ° 100.8 182.0 150.5  13.63 - 0.01
: 1.0 mL/ min; :30 :403 nm (X2) 595 663 96.9  66.3 3221 - 0.15
1.3.3 (X3) 3.79° % 16.5 68.7 4.2 27.33  -0.04
(X4) 6.08°F 59 20.7 131 2709  -0.47
24 h A ’ 70% (x5) 5087 134 549 332 2917 -0.72
0.178 mg/ mL , , (X6) 493" 90 451 254 3418 -0.59
1.3.4 (X7) 116.60° * 0.6 14.4 7.3 5240 -0.96
- (x8) 24.82% F 206.0 239.0 226.0 370 -0.43
) 40 ) 24 (X9) 502" 7.8 29.2 16.9  31.95  -0.56
h 0.5 g 70% (X10) 1414 1.7 2.8 2.3 10. 06 0.51
2 . 2
. (v 2.56 1.4 5.0 3.1 2629 -0.31
15 mL, 40 min, , 10%
ok ok 5% 1% S
’ ’ 25mL * % * indicated significant level at 5% and 1%, respective—
, 0.45 pm , ly, following tables are same
> > > >
1.3.5
0.5 1.0 1.5 2.0 uL 25 ) s
1.0 5.0 uL, ,
A (Y) . 2.2
(X) ) ( 3,
1.3.6 >
1 pL, s > > >
3 A > >
B > 2
[27]
DPS Excel
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2 2
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s 10
, 10 s
> > >
> > > ,
3
Table 3 Correlation analysis on main agronomic characters of safflower
X1 Xs X3 X4 Xs Xe X7 Xs Xo X
X2 0.8393 °
X3 - 0.088 8 - 0.384 8% "
X4 -0.028 5 -0.312 4" 0.194 2
Xs -0.263 6 -0.498 8" 0.8885 * 0.1176
X6 -0.2495 - 04264"" 0.8434° 7 01030 0.849 4" *
X7 0.0059 -0.1978 0.409 7 *  0.074 2 0.487 7% 0.0117
Xg 0.564 1" *  0.460 6" - 0.007 4 -0.1385 -0.103 1 - 0.333 4% 0.356 9°
Xo 0.107 0 0.253 5 - 0.4000° * - 0.105 5 -0.278 2 - 0.076 0 -0.5205 " -0.2328
X0 0.264 5 0.2935" -0.230 -0.0858 -0.1423 -0.1251 -0.1111 0. 166 2 0.394" "
)4 - 0.057 1 - 0.228 1 0.6034° ° 02277 0.6650 ° 0.7380°° 0.0753 -0.266 0.159 4 0.2866"
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0.509 1" " )> (rva= 0.364 0 )>
(rvi= 0.33337)>
(rr2= 0.117 3)

(rvo=

0.304 5 )>

?

4 6

0. 488 2,

Table 4 Path analysis on six main agronomic characters to flower yield per plant in saf flower

XY X4-Y Xe¢-Y X7-Y Xo-Y Xwo-Y
X 0.070 4 - 0.0628 -0.3416 - 0.040 6 0.050 8 0.095 7 - 0.298 5 -0.28 1
X4 0.201 1 -0.0220 0.0825 0.015 2 -0.021 1 -0.028 0 0.026 6 0.227 7
X6 0.801 O - 0.0300 0.0207 0.002 4 - 0.0152 - 0.040 8 - 0.062 9 0.738 0"~
X4 0.205 4 -0.0139 0.0149 0. 009 4 - 0.104 3 - 0.036 2 - 0.130 1 0.075 3
Xo 0.200 3 0.0179 -0.0212 - 0.0609 - 0.106 9 0.130 3 0.066 1 0.159 4
X 0.326 2 0.0207 -0.0173 - 0.1002 -0.022 8 0.080 0 - 0.039 6 0.28 6"
2. 4 : 6 5 6

( 5), Table 5 Determination coefficient of six main agronomic

21 characters to flower yield per plant in safflower

:X6> X10> Xe610> Xo.10 > X29> X47> X 2.7

(Xoe) , (X 10) ,
(X2) (X4) 34
(Xe.10) ,
(X 9.10) 6
76.17% 6

2.5

X2 X4 X6 X7 Xo X1o
X2 0.052 0
Xyg - 0.0088 0.0518
X6 - 0.048 1 0.0332 0.5446
X7 -0.0057 0.0061 0.0038 0.0057
Xog 0.0071 - 0.0085 - 0.0244 - 0.0428 0.025 4

Xio 0.0135 - 0.0113 - 0.0654 - 0.0149 0.0522 0.081

,
Numbers underlined were determination coefficient of single

trait, others were determination coefficient of two traits interacted
s A

)



Chinese Traditional and Herbal Drugs 37 L2006 1 - 109-

Y= 3.129% 10° X - 12.094, r= 0.999 9,
A 7.12 356.00 pg/mL

1 (A) (B) HPLC
Fig. 1 HPLC Chromatograms of reference
substance (A) and sample (B)

2.6 A

, A (r=
0. 144 9)

6 A
Table 6 Flower yield per plant and safflor yellow
A content in different accession safflowers

/ IV / A/
g (mg g~ ¢ (mg g™
1 4. 9 5.7 25 3.43 11.45
2 4. 48 10. 05 26 3.67 15. 01
3 3.8 10. 91 27 3.53 10. 47
4 1. 88 6. 01 28 4.19 9. 21
5 3.07 11.09 29 3.11 9. 37
6 1.72 9. 67 30 2.53 10. 59
7 3.24 12. 64 31 2.59 8. 09
8 4. 20 11. 51 32 2.51 11. 65
9 4. 30 10. 10 33 4.29 11. 05
10 4. 20 10. 28 34 2.77 11. 30
11 3.29 6. 60 35 3.33 10. 07
12 2.20 0.39 36 2.91 12. 47
13 3.37 14. 64 37 2.68 12. 39
14 2.02 14. 53 38 3.44 11. 01
15 2. 64 9.95 39 2.75 9. 15
16 1. 42 10. 52 40 2.52 7. 68
17 2.84 14. 23 41 2.71 14. 58
18 1.72 1111 42 3.46 10. 44
19 2. 68 8. 39 43 4.99 12. 59
20 3.26 10. 12 44 2.44 9. 70
21 2. 65 11. 16 45 3.24 10. 19
2 2.75 10. 63 46 1.55 12. 56
23 3.37 10. 63 47 3.74 11.78
24 2.9 9.55 48 2.92 12. 51
* 1

* Numbers are same as Table 1

.42 4.99, 3.07 ¢ PI 239226 PI
401479 p1305539 8 44
, () m
613517 PI 304499 4 5
, 29 ,
, 4
; ()
6 ;
A , 0.39 15.01
mg/ g, 40 10.53 mg/ ¢ PI 253540
A , , PI
572544 , ,
C ) . A ,
PT 253511 PT 305539,
, PI 306821 PI
306829, W6 908 UC 26
A 5
A ) 1 ;
() A
A , PI 253540 PI 613534
A ()
, P1 239226 PI 253540 PI1
367833 4 ,
, PI 239226 ,
(2.41 g) (59.1 )
, (45.1 )
(3.8 ) (12.8 )
(152.0 em) (77.1 cm) »
(51.9 ) (4.99 ¢) ,
A 12.59 mg/g,
3
3.1 ()
, ( ) ,PI 239226
7 7 [24]
: PI 239226 ,
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Allele-specific diagnostic PCR authentication of Dendrobium huoshanense
and its allied species of Dendrobium Sw.
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Abstract: Objective To design a pair of allelespecific diagnostic primer for authenticating Dendrobi—
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