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Genetic Diversity in Safflower Germplasm of
National Plant Gene Bank of Iran
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Tablel. Origin and number of accessions used in study of genetic diversity of safflower

JssS Ly FEPWRINTS S Ly & gos3ldss S iy & gassldms

Country Code Number of accessions Country Code Number of accessions Country Code Number of accessions
Netherlands NLD 1 Great Britain ~ GBR 2 Argentina ARG 2
Pakistan PAK 16 Greece GRC 1 Armenia ARM 3
Philippines PHL 2 Hungary HUN 5 Australia AUS 16
Poland POL 6 India IND 22 Bangladesh BGD 7
Portugal PRT 8 Iran IRN 26 Bulgaria BGR 2
Romania ROM 3 Iraq 1RQ 8 Canada CAN 2
Russia RUS 2 Israel ISR 15 China CHN 19
Sudan SDN 15 Italy ITA 2 Cyprus CYP 2
Sweden SWE 2 Jordan JOR 9 Germany DDR 3
Syria SYR 11 Japan JPN 6 Denmark DNK 2
Thailand THA 1 Kazakhstan KAZ 9 Algeria DZA 2
Tajikistan TJK 3 Kenya KEN 6 Egypt EGY 22
Turkmenistan ~ TUK 21 Korea KOR 3 Eritrea ERI 1
Ukraine UKR 3 Kuwait KWT 1 Spain ESP 6
United States USA 185 Libyan LBY 2 Ethiopia ETH 5
Uzbekistan UZB 13 Morocco MAR 8 France FRA 8
Unknown Unknown 6 Afghanistan AFG 9
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Table 2. Evaluated traits in the study of genetic diversity of safflower germplasm

Traits and abbreviations

ub\;;g;:)\v\ﬂé&

Measuring and unites

b 5 /00 2L 5,
Days to %50 flowering, (DF)
oJ._S.i& 314 J? r\;— &)
Corolla color of dry flower, (CCF)
S b eS| g, ous
Spine intensity of outer involucral bracts, ISB)

$y CL“" Sl
Plant height, (PH)
4 g :S? E) ,Q».r—
Plant seed weight, (PSW)
Sl el
Harvest Index, (HI)
als Lo 09

Hundred seed weight, (HSW)

ﬁj}}é}'}.&blv\.’:

Head (capitulum) number, (PHN)

b 5 700 55 S sloml b T sl b CslS Olej 51 55, sl
Number of days from planting or first irrigation to 50% of plants having first flower
O G SR NP FE NP FPH .G PO PSR IS JTC <P SRS (PP IEI. A
1 Grey-white, 2 Pale yellow, 3 Yellow, 4 Light orange, 5 Orange base, 6 Orange, 7 Deep red, 8 Other
;\1) 61.:>'=q "\i). =Y LJa.w}:.n=b cr§=‘~ Lrs L;l_.>'=\ Wyl =*
0 None, 1 very low, 3 low, 5 Intermediate, 7 High, 9 Very high
(o) &S 0le 31 3ol 40 V0 pli)) o SiLe
Mean of 5 random plants from the middle of the plot (cm)
(¢ 5) ol 50 V+ 54035 oS
Mean of 5 random plants from the middle of the plot (g)
by 035 Ca ) 3, Shas T sy
The weight ratio of seed to biomass (g)
(rjf) ol 6ls A 03
Weight of 100 random seeds (g)
e lo) 33las 6 V0 30558 sl Kb
Mean of head number 10 random plants(cm)

e



Ol o AL 05 &Si K5I8 S5 s (S5 g

S (S5 sl pei s lay 5387 ulal s &S (515l 5 pla 65 Dl (sl Ol sl ¥ gl
Table 3. Shannon index for corolla color and spine intensitv of outer involucral bracts based on the country of origin

of safflower germplasm

sldee ol &) Sola,l sldee ol ) Sola,l= sl ol K, Sols,l=

as as| aS|

Origin Corolla Spine Origin Corolla Spine Origin Corolla Spine

color intensity color intensity color intensity
AFG 0.69 0.94 GBR 0.00 0.35 PHL 0.69 0.00
ARG 0.00 0.69 HTH 0.64 0.00 POL 0.64 0.87
ARM 1.10 0.64 HUN 0.67 0.95 PRT 0.66 0.66
AUS 1.26 0.78 IND 1.03 0.30 ROM 1.10 0.64
BGD 0.00 0.96 IRN 1.02 0.97 RUS 0.69 0.00
BGR 0.00 0.69 IRQ 0.69 0.66 SDN 1.34 0.49
CAN 0.69 0.69 ISR 1.09 1.04 SWE 0.00 0.69
CHN 1.06 1.08 ITA 0.00 0.00 SYR 0.93 0.86
CYP 0.69 0.69 JOR 0.94 0.53 TIK 1.10 0.00
DDR 0.64 0.00 JPN 0.69 0.64 TUK 1.05 0.93
DNK 0.00 0.35 KAZ 1.15 1.00 UKR 0.64 1.10
DZA 0.00 0.69 KEN 1.24 0.45 USA 1.22 0.94
EGY 1.31 1.06 KOR 0.64 0.64 UZB 1.22 0.94
ESP 0.87 1.01 LBY 0.00 0.69 Unknown 1.10 0.64
ETH 0.00 0.00 MAR 0.56 0.66
FRA 1.04 0.90 PAK 0.97 0.62

For abbreviations of country of origins see Table 1.
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Table 4. Estimates of descriptive statistics for different traits of safflower germplasm

Ol e ALE 05 eSS &5 Blip 5 5s (S5 g8

Ll Jslas S Mean L. Ol ! Loy
o,leT Sl sl 3,1k Sl et o 8
) Range Minimum  Maximum  Statistic ~ Std. Error  Std. Deviation CV (%)

Trait .
Days to %50 flowering gy /00 AU G55, 24.00 54.00 78.00 61.37 0.19 4.44 7.24
Plant height oS gl 71.00 29.00 100.00 59.15 0.46 10.55 17.84
Plant seed weight G855 Slas 59.70 0.60 60.30 11.67 0.43 9.99 85.62
Biomass 35w 1795.00 5.00 1800.00 421.62 14.18 327.77 77.74
Harvest Index Sl e ls 63.75 0.45 64.20 17.94 041 9.47 52.80
Hundred seed weight als Lo 03 6.70 2.00 8.70 4.08 0.04 0.88 21.67

Head (capitulum) number Gy sejBolis 111.84 3.16 115.00 22.36 0.76 17.59 78.70
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Table 5. Principal component analysis of data obtained from assessment of different
traits of safflower germplasm

el dl 3o
Principal component
Trait e ] 2 3
Days to %50 flowering Ly /0 a8 655,  0.36 0.51 0.06
Plant height ol& gyl 043 -0.02 -0.46
Plant seed weight 45K See -0.33 -0.16 0.65
Biomass oy w045 0.68 -0.05
Harvest Index calspsesla 0.86 -0.12 0.31
Hundred seed weight sl o 03y -0.22 0.70 0.19
Head (capitulum) number Gy yoidals 0.59 -0.28 -0.35
Days to %50 flowering e /00 2865, -0.11 -0.47 -0.11
Plant height LS gyl 0.64 -0.24 0.60
Eigen values ohy polia 2,18 1.60 1.27
Cumulative variance s uilyls Aoy 2425 42.02 56.13
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Table 6. Trait means of groups developed by K means clustering method in safflower germplasm

Cluster =5

Traits Sl 1 2 3 4 5

Days to %50 flowering 100 AU 5y, 63.00 63.00 61.00 62.00 61.00
Plant height (cm) Gy pliyl 62.00 71.00 60.00 62.00 56.00
Plant seed weight (g) G5 S5 Shes 9.10 14.00 11.20 9.80 13.30
Biomass (g) o35 Sy 1075.00  1544.00 419.00 758.00 123.00
Harvest Index Sl el 13.05 13.46 16.50 15.57 21.08
100 seed weight (g) 4l e 0 3.80 3.70 4.10 4.00 4.20
Head (capitulum) number G g3 0) 58 ol 17.23 18.07 20.56 17.53 27.05
Number of Cases in each Cluster 038 slas! slax 35.00 5.00 162.00 112.00 220.00

3 ol o LS5 glaey § m ol b=V Jsuts
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Table 7. Distance between groups constructed by K means clustering method

in germplasm of safflower

Cluster
05 2 3 4
2 469.54
3 655.56 1125.00
4 316.89 786.37  338.68
5 951.64 1421.00 296.13  634.79
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Fig. 1. Biplot related to the distribution of country of origin of safflower accessions
based on multidimention scaling

For abbreviations of country of origins see Table 1.
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