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Abstract

phorus-efficient safflower germplasm. [ Method ] Identifying and evaluating 17 differences genotypes safflower under low-phosphorus and nor-

(Sesame Research Center, Henan Academy of Agricultural Sciences, Zhengzhou,
[ Objective | The research aimed to obtain the morphological indexes of low-phosphorus safflower germplasm, and select the phos-

mal-phosphorus level through water culture experiment. [ Result ] Under the low phosphorus stress,in addition to root-shoot ratio , the growth and
development of the eight indicators were slow, such as seedling height, leaf length, leaf width, main root length, lateral root number, root
fresh weight, aboveground fresh weight and root volume. But the variation range of different indexes of different varieties was different after low
phosphorus stress. The ability of low-phosphorus tolerance of different genotypes safflower germplasm was significantly different, and the three
safflower germplasm with low-phosphorus tolerance were “ Yuanyang safflower-3” ,” Fengqiu safflower-1" and “Yongcheng safflower”. The rela-
tive root volume, relative root fresh weight and relative fresh weight could be used as the screening index of safflower germplasm with low-phos-
phorus tolerance. The regression model of the ability of low-phosphorus tolerance in safflower seedling could be used to predict the ability of
low-phosphorus tolerance. [ Conclusion ] Identifying and evaluating safflowers with low-phosphorus tolerance provide basic-materials for breeding

new sesame varieties and cloning potassium high-efficient utilizing genes in the future.
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Table 1 Number and name of the 17 safflower germplasms

%5 No. £ FK Name 45 No. £ B Name
1 Bl Eawi 10 FEHELTAE

2 O -1 11 FEFLT AL -1
3 BELIAE -2 12 AIRLTAE

4 NI | 4w 13 JEBHZTAE - 1
5 (ST Eawia 14 JRFHLTAE -2
6 [Elxania 15 JRBHLTE -3
7 1) liEawi3 16 BRI

8 THELTAE 17 FRMLTAE

9 DML -1
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R Excel 2007 1 SPSS 19. 0 #4543 #r g 4k ik A7 5831
5301,
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Table 2 Statistical value of 9 indexes of safflower germplasm under two postassium levels
i LSS 5 FREK RS RURRR AREEE M LEGEE R

AbFR Eaanicl Plant Leaf Leaf Main root Lateral Root Fresh root  Aboveground Root-
Treatment Statistics height length width length root volume weight fresh shoot

cm cm cm cm number // 4™ cm’ g weight // ¢ ratio
{EBiE TR Low potassi- “FE44{i 15.60 9.80 1.42 20.11 12.58 2.78 0.33 0.91 0.38
um treatment AR R % 9.73 15.24 13.48 15.82 18.44 37.14 32.49 30.87 29.80
1F H # 7K SF Normal- SEH{H 18.21 12.15 1.79 25.41 18.22 5.49 0.46 1.47 0.34
p()tassium treatment E—E"—%\ﬁ(//% 9.39 15.33 18.30 11.34 30.09 40.27 39.11 40.47 30.32
A AR X {H Relative SE-14{H 0.86 0.81 0.79 0.79 0.69 0.51 0.72 0.62 1.13
value AR 2R/ %o 9.86 13.07 13.99 16. 60 18.62 37.62 23.35 26.77 8.49

2.2 {REERpE TAEM BB MREXMEREXES T X
TRBEIO T 9 NELAESEARARRHEBEA TAHSCHE 234, 45 2R R
(F3) , AARbR 0] 547104 AN [R) R B8 10 S35 O 5 AR OG5
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Table 3 Correlation analysis of relative value of 9 indexes

i wm e m | FRE MR oo BGER BIHASE AUGH
EhR Plant Leaf Leal main Lateral Root Fresh Aboveground Root-
Index heicht leneth width Root root volum root fresh shoot
18 engt v length number oume weight weight ratio
TH 15 Plant height 1 -0.298 -0.535"  0.737"" -0.300 -0.488" -0.211 -0.161 -0.142
- Leaf length -0.298 1 0.738"" -0.324 0.843"" 0.801"" 0.744" " 0.724" " -0.269
-5 Leaf width -0.535"° 0.738"" 1 -0.451 0.753"" 0.772"" 0.788"" 0.729" " -0.148
FH K Main root length 0.737"" -0.324 -0.451 1 -0.201 -0.623""  -0.147 -0.161 0.095
K%L Lateral root number -0.300 0.843°" 0.753" " -0.201 1 0.704"* 0.785" " 0.692°* -0.025
HAAFH Root volume -0.488"° 0.801"" 0.772"° -0.623"" 0.704"" 1 0.675"" 0.697"" -0.342
MREETE Fresh root weight -0.211 0.744"" 0.788" " -0.147 0.785"" 0.675"" 1 0.943"" -0.199
o I B 4> fif FE Aboveground  -0.161 0.724""  0.729" " -0.161 0.692""  0.697"" 0.943"" 1 -0.505"
fresh weight
AR e Lt Root-shoot ratio -0.142 -0.269 -0.148 0.095 -0.025 -0.342 -0.199 -0.505" 1

e o )R FRIEIT 0.05 F10.01 BE/K-FAG 5

Note: * , # * indicate significant level test by 0.05 and 0. 01 ,respectively
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Table 4 Coefficients, eigenvalues and contribution rates of the compos-

ite indicators

izt FHsr1 FHr2 F 3
Index Components 1 Components 2 Components 3
11 55 Plant height -0.49 0.78 0.00
- Leaf length 0.89 0.13 0.08
-5 Leaf width 0.91 -0.10 0.12
FAHK Main root length -0.49 0.74 0.35
MI#E%L Lateral root number 0.85 0.13 0.38
HRAARFE Root volume 0.91 -0.14 -0.18
MREETE Fresh root weight 0.87 0.32 0.21
Hb | 3 4y #f B Aboveground 0.86 0.41 -0.10
fresh weight

5 [t Root-shoot ratio -0.30 -0.42 0.84
FFE{E Eigenvalues 5.24 1.67 1.07
TiRik % Contribution rate // % 58.27 18.54 11.88
23t 57 Ek & Accumulative 58.27 76.81 88.68

contribution rate // %
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Table 5 Comprehensive evaluation of 17 safflower germplasms

g maak (OO lee paes  SOER

No. Variety name prehensive No. Variety name omprenensive
scores scores

1 dtaterde 0.585 10 FERLIAE 0.662

2 HEOHE-1 0.79 11 FEHLTE -1 0.695

30 HELE-2 0474 |12 JkRE 0817

4 UE|Faw: 0.560 13 ML -1 0.565

5 BmiZE 0.641 |14 BHIZIE-2 0.696

6 RELE  0.699 IS HIZE-3 0.782

7 APl[E4 1A 0.174 16 ZELIAE 0.282

8 DELLAE 0. 662 17 LT 0. 264

9  DELfE-1  0.604
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