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Abstract 
This study evaluates the genetic diversity of 122 safflower genotypes from the institute of plant genetics and crop plant research (IPK) and 
International Maize and Wheat Improvement Center (CIMMYT). It compares their agronomic characteristics with five Iranian Safflower cultivars. 
Conducted at research field of Seed and Plant Improvement Research Institute in Karaj between 2017 and 2018, the experiment uses an Augmented 
with randomized complete block design. Results indicate high genetic variation in the germplasm. Among safflower genotypes, thirty-six genotypes 
without thistle, eighty-one genotypes with thorns, and ten genotypes with few thistle have been observed. Principal component analysis helps 
identifying three main components that account for 56.5% of the total variations. The first and second components account for 29.5% and 15.9% of 
the total variation, respectively. These are named as a yield components and phenology and plant architecture, respectively. Safflower genotypes are 
divided into four groups by principal components analysis (PCA). Genotypes in the first groups have the higher grain yield than others. Genotype No. 
70 with the highest grain yield (5667 kg.ha-1) is placed in this group. Numerical values of yield components such as 1000-seed weight, number of 
heads, and number of seeds per plant in the third group stand higher than other groups. Generally, German genotype No. 70 with high yield and 
genotype No. 45 with early flowering can be used in safflower breeding programs.  
 
Keywords: Biplot analysis, cluster analysis, early flowering, plant height, spin. 
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1  
�:�� "��  ��"��> 220 1371  17 128 419 

2 
�:�� 
S���� �� M
�� "��  ��"��> 222 1393  20 105 242 

3 Saffire "�� ��"��> 214 1297  22 125 340 

4  AC Stirling "�� ��"��> 222 1393  35 115 1225 

5 AC Sunset "�� ��> 
� 214 1297  40 120 713 

6 
�:�� "�� ��"��> 220 1371  29 125 896 

7 N006 "�� ��> 
� 214 1297  30 100 563 

8 LEED "�� ��"��> 222 1393  57 100 1211 

9 N942 "�� ��"��> 222 1393  23 120 400 

10 NSZK "A" "�� ��"��> 220 1371  16 115 304 

11 KUSUM "�� ��"��> 223 1404  27 60  563 

12 V.GARHIA-PUSA 
S���� ��> 
� 222 1393  23 90 440 

13 JAWARGI-3 "�� ��> 
� 222 1393  25 95 500 

14 TAGHALA GOLU "�� ��> 
� 224 1415  30 110 677 

15 ROMAN "A" 
S���� ��> 
� 221 1383  20 145 681 

16 KOUSHEH 
S���� ��> 
� 220 1371  55 135 754 

17  KUSAMBA 
S���� ��"��> 214 1297  47 130 1055 

18 Färberdistel, Saflor "�� ��"��> 215 1314  28 115 544 

19 Färberdistel, Saflor "�� ��"��> 215 1314  21 115 490 

20 Färberdistel, Saflor "�� ��"��> 220  1371  35 100 596 

21 Färberdistel, Saflor "�� ��"��> 215  1314  32 90 798 

22 Färberdistel, Saflor 
S����  ��"��> }��r 220 1371  31 95 650 

23 Färberdistel, Saflor "�� ��"��> 225 1427  25 110 520 

24 Färberdistel, Saflor 
S���� ��"��> 214 1297  43 115 840 

25 Färberdistel, Saflor "�� ��"��> 223 1404  86 80 1479 

26 1005 "�� ��"��> 222 1393  21 80 1132 

27 RIO SECO "�� ��"��> 214 1297  59 100 2970 

28 FALGUNI "�� ��"��> 213 1282  46 90 1236 

29 Frio "�� ��"��> 214 1297  34 135 807 

30 N009 "�� ��"��> 212 1269  42 125 1170 

31 Färberdistel, Saflor 
S���� ��"��> ��&n� ��� ��> 
� 211 1255  37 125 1218 

32 Färberdistel, Saflor "�� ��> 
� 221 1383  67 120 907 

33 URTUM "�� ��"��> 223 1404  60 135 768 

34 KUSAMBA "�� ��> 
� 222 1393  75 120 845 

35 KUSAMBA 
S���� �� M
�� "��  }��r ��"��> 220 1371  50 100 1228 

36 TAGHALA GOLU "�� ��> 
� 221 1383  31 115 622 

37 KUSUM 
S���� �� M
�� "��  ��> 
� 225 1427  91 135 726 

38 KUSAMBA "�� ��"��> 220 1371  48 130 867 

39 Färberdistel, Saflor 
S���� ��"��> 221 1383  28 130 884 

40 TASKENTSKIJ 51 4�%A ��"��> 219 1361  13 125  130 

41 N001 
S���� ��"��> 213 1282  38 145  556 

42 DART "�� }��r ��"��> 220  1371  13 130  406 
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43 Färberdistel, Saflor "�� ��"��> 221 1383  85 130 1352 

44 Färberdistel, Saflor 4�%A ��"��> 220 1371  60 135 1729 

45 Färberdistel, Saflor "�� ��> 
� 208 1217  25 75 331 

46 CEGLEDI A 4�%A ��> 
� 220 1371  75 155 1254 

47 Färberdistel, Saflor 4�%A ��> 
�  220 1371  58 160 1022 

48 Färberdistel, Saflor "�� ��> 
� 223 1404  35 140 411 

49 Färberdistel, Saflor 
S���� ��> 
� 223 1404  25 135  515 

50 KUSUM 
S���� ��> 
� 223 1404  30 160  773 

51 CEGLEDI "A" 
S���� ��"��> 221 1383  37 160 564 

52 V.MAHMUDPUR-PUSA "�� ��"��> 219 1361  25 125 892 

53 Gladki Borowski IHAR 4�%A ��"��> 219 1361  18 125 1236 

54 Färberdistel, Saflor 
S���� ��"��> 212 1269  63 95 1744 

55 Färberdistel, Saflor "�� ��"��> 221 1383  25 110 290 

56 ANGOL "A" "��  ��"��> 222 1393  48 150 979 

57 JAPAN "A" "�� ��> 
� 214 1297  76 115 971 

58 Färberdistel, Saflor "�� ��> 
� 215 1314  56 105 1352 

59 Färberdistel, Saflor "�� ��> 
� 216 1328  70 110 10 

60 MOSOMJ A "�� ��"��> 215 1314  82 125 2132 

61 Färberdistel, Saflor "�� ��"��> 215 1314  30 120 590 

62 Färberdistel, Saflor "�� ��"��> 213 1282  47 105 1280 

63 55-633 "�� ��"��> 215 1314  50 120  109 

64 55-624 "�� ��"��> 214 1297  78 130 1619 

65 Färberdistel, Saflor "�� ��"��> 214 1297  42 120 196 

66 Färberdistel, Saflor 
S���� �� M
�� "��  ��"��> 214 1297  26 120 474 

67 Färberdistel, Saflor "�� ��"��> 214 1297  48 120 1221 

68 Färberdistel, Saflor "�� ��"��> 214 1297  125 105 2653 

69 Färberdistel, Saflor 
S���� }��r ��"��> 215 1314  32 125 899 

70 Färberdistel, Saflor "�� ��"��> 215 1314  42 120 501 

71 Färberdistel, Saflor "�� ��"��> 216 1328  25 110 795 

72 Draa Basse Tige "�� ��> 
� 214 1297  41 120 650 

73 54-336 "�� ��"��> 215 1314  63 125 923 

74  U.C.I. "�� ��"��> 221 1383  94 105 1496 

75 Färberdistel, Saflor "�� ��"��> 221 1383  50 110 1144 

76 Färberdistel, Saflor "�� ��"��> 222 1393  19 125 454 

77 Färberdistel, Saflor "�� ��"��> 220 1371  16 130 317 

78 Färberdistel, Saflor "�� ��"��> 221 1383  15 125 298 

79 Färberdistel, Saflor "�� ��"��> 213 1282  80 120 1755 

80  Färberdistel, Saflor "�� ��> 
� 214 1297  40 90 738 

81 Färberdistel, Saflor 
S���� �� M
�� "�� ��"��> 220 1371  42 130 443 

82 Moyen du Draa "�� ��"��> 221 1383  96 85 1788  
83  
S���� ��"��> 221 1383  15 120  483 

84 S-51 Selektion R.A. "�� ��> 
� 217 1340  20 100 591 
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85 S. Draa 
S���� }��r ��"��> 219 1361  68 95 1065 

86 - "�� ��> 
� 214 1297  49 110 1006 

87 - 
S���� ��"��> 215 1314  41 105 968 

88  - "�� }��r ��"��> 221 1383  20 115 230  
89 Mogami Beni "�� ��"��> 219 1361  65 135 1116 

90 - 
S���� �� M
�� "�� ��> 
� 214 1297  54 105 1109 

91 - "�� ��"��> 220 1371  75 115 1094 

92 - 
S���� ��"��> 213 1282  26 125 569 

93 - 
S���� ��"��> 213 1282  33 115 574 

94 Nagykálloi-A "�� ��"��> 221 1383  14 125 496 

95 Japan-A "�� ��"��> 222 1393  9 100 272 

96 - "�� ��"��> 223 1404  32 60 893 

97 Safran (tadz.) "�� ��> 
� 223 1404  68 100 1659 

98  - 
S���� �� M
�� "�� ��"��> 212 1269  98 120 2775 

99 - "�� ��"��> 221 1383  28 95 380 

100 - 
S����  ��> 
� 222 1393  24  105 398 

101 - 
S���� ��> 
� 223 1404  30 140 983 

102 - 4�%A ��> 
� 215 1314  55  100 1506 

103 - 4�%A ��"��> 225 1427  24 125 411 

104 - 
S���� ��"��> 214 1297  30 130 630 

105 - 4�%A ��"��> 212 1269  27  90 1090 

106 - 4�%A  }��r ��"��> 214 1297  40 125 1011 

107 - 
S����  ��"��>}��r 215 1314  60 115 1028 

108 - 
S���� ��"��> 213 1282  39 110 848  
109 - 
S���� ��"��> 214 1297  58  105 1990 

110 - 
S���� ��"��> 216 1328  30  110 759 

111 - 
S���� ��"��> 223 1404  11  70 174 

112 - "�� ��"��> 219 1361  29 90 1002 

113 - "�� }��r ��"�> 219 1361  40 115 919 

114 - "�� ��"��> 217 1340  17 95 556 

115 - "�� ��"��> 219 1361  34 105  122 

116 - "�� ��"��> 212 1269  31 105 760 

117 - "�� ��"��> 214 1297  63 95 1616 

118 - "�� ��"��> 218 1351  44  125 1157 

119 - "�� }��r ��"��> 214 1297  38 105 1052 

120 - "�� ��> 
� 215 1314  48  120 1128 

121 - "�� ��"��> 218 1351  46 110  644 

122 - "�� ��> 
� 214 1297  22 85 262 

123 �Z9  4�%A  ��> 
� 222 1393  58 145 1943 

124 M'%O�  4�%A  ��> 
� 221 1383  31 150 1484 

125 ��
�C  
S���� �� M
�� "�� ��"��> 223 1404  40 100 605 

126  *���%C  ��Z0 ��> 
� 213 1282  14 115  536 

127  JR�&'  4�%A ��> 
� 213 1282  18 110  673 
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(����� ���6R  (����� :��  �A�0 %�A )mm( _bD %�A )mm( 
)%N �>�R "���� �9 *�+) ���"g( ) ���" "%�&6)kg.ha-1( 

1  
�:�� 85/7 8/23  5 5/2 1667 

2  
�:�� 73/8 1/20  6 2/2 1500 

3 Saffire 64/8 9/22 8 9/1 3000 

4  AC Stirling 80/10 5/22 7 9/2 2917 

5 AC Sunset 68/10 2/24 10 5/2 2333 

6 
�:�� 66/10 4/19 10 3/2 2542 

7 N006 83/10 0/19 11 8/1 1958 

8 LEED 47/13 2/33 14 9/2 2167 

9 N942 45/10 1/19 6 6/2 2000  
10 NSZK "A" 63/9 4/25 12 3/2 3083 

11 KUSUM 94/6 3/23 7 1/3 1708  
12 V.GARHIA-PUSA 80/7 8/25 7 5/2 3000 

13 JAWARGI-3 22/11 0/29  12 1/2  1056 

14 TAGHALA GOLU 18/11 3/29 13 3/2 2292 

15 ROMAN "A" 20/9 5/22 7 3/2 1792 

16 KOUSHEH 32/12 5/21 10 8/2 3000 

17 KUSAMBA 80/11 2/21 7 8/2 3000 

18 Färberdistel, Saflor 25/12 8/21 12 7/2 2917 

19 Färberdistel, Saflor 20/9 8/18 7 3/2 2875 

20 Färberdistel, Saflor 63/9  7/19 11 0/2  833 

21 Färberdistel, Saflor 90/10  4/31 9 1/2  1167 

22 Färberdistel, Saflor 50/9  0/25  8 0/2  950  
23 Färberdistel, Saflor 60/11 8/25 6 0/2 833 

24 Färberdistel, Saflor 94/18 8/24 8 7/2 1583  
25 Färberdistel, Saflor 91/12 5/25 12 4/3 1208 

26 1005 16/10 7/29 8 8/2 1042 

27 RIO SECO 62/13 4/21 12 5/2 2000 

28 FALGUNI 51/10  6/14 7 8/2 1250 

29 Frio 80/11 0/21 8 9/2 3958 

30 N009 69/11 6/21 10 5/2 2417 

31 Färberdistel, Saflor 42/10 9/23 7 9/2 3375 

32 Färberdistel, Saflor 81/12 9/20 11 2/3 2250 

33 URTUM 49/14 6/24 8 7/2 1958 

34 KUSAMBA 93/14 8/24 17 5/6 1250 

35 KUSAMBA 72/11 1/20  10 4/2 833 

36 TAGHALA GOLU 88/11 4/23 11 4/3 1500 

37 KUSUM 43/17 7/23  21 7/2 1833 

38 KUSAMBA 39/15 4/24 12 2/2 1765 

39 Färberdistel, Saflor 58/13 4/34 7 3/2 1450 

40 TASKENTSKIJ 51 63/9 1/15 5 - 1500  
41 N001 82/9 0/25 9 6/4 2333  
42 DART 89/9 9/24 5 1/3 2750  
43 Färberdistel, Saflor 01/14 0/21 13  9/2 1667 
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(����� ���6R  (����� :��  ) �A�0 %�Amm( ) _bD %�Amm( 
)%N �>�R "���� ) ���"�9 *�+g( "%�&6) ) ���"kg.ha-1( 

44 Färberdistel, Saflor 35/9 3/22 17 3/3 2375 

45 Färberdistel, Saflor 12/7 9/16 12 6/2 2167 

46 CEGLEDI A 74/18 5/26 25 2/2 1225 

47 Färberdistel, Saflor 29/15 2/28 16  5/2 1375 

48 Färberdistel, Saflor 45/9 4/19 13 8/3 375 

49 Färberdistel, Saflor 29/14 9/26 13 5/2 833  
50 KUSUM 42/11 2/30 12 0/2 1417  
51 CEGLEDI "A" 36/12 6/23 14 7/2 1125 

52 V.MAHMUDPUR-PUSA 10/15 5/26 8 5/2 2417 

53 Gladki Borowski IHAR 92/13 6/36 6 8/2 2708 

54 Färberdistel, Saflor 70/10 6/25 15 4/2 3250 

55 Färberdistel, Saflor 66/12 4/24 11 0/3 1792 

56 ANGOL "A" 43/14 3/27  9 3/4 1558 

57 JAPAN "A" 32/13 4/19 14 8/2 1958 

58 Färberdistel, Saflor 46/11 4/21 11 1/3 3750 

59 Färberdistel, Saflor 96/11 8/10 16 3/1 3000 

60 MOSOMJ A 20/12 4/24 16 8/2 1750 

61 Färberdistel, Saflor 10/10 9/22 9 5/3 2000 

62 Färberdistel, Saflor 42/11 6/22 10 6/2 2458 

63 55-633 80/12 9/21 10 5/2 2333  
64 55-624 27/13 7/21 12 8/2 2417 

65 Färberdistel, Saflor 68/11 7/18 10 0/1 2500 

66 Färberdistel, Saflor 69/9 4/25  8 1/2 3042 

67 Färberdistel, Saflor 76/12 2/25 11 9/2 2958 

68 Färberdistel, Saflor 79/16 4/22 12 5/2 2750 

69 Färberdistel, Saflor 66/11 1/25 7 9/2 1375 

70 Färberdistel, Saflor 78/10 8/27 13 4/4 5667 

71 Färberdistel, Saflor 64/10 0/24 5 2/3 1125 

72 Draa Basse Tige 37/10 4/21 8 4/2 2375 

73 54-336 73/13  9/22 19 8/3 3125 

74  U.C.I. 69/13 0/24 12 2/3 2042 

75 Färberdistel, Saflor 55/11 9/22 10 6/2 3292 

76 Färberdistel, Saflor 31/9 5/24 11 2/2 1517 

77 Färberdistel, Saflor 70/8 0/19 7 2/2 1875 

78 Färberdistel, Saflor 85/8 8/26 10 5/2 1167 

79 Färberdistel, Saflor 95/12 9/27 16 9/2 1375 

80  Färberdistel, Saflor 40/9 3/21 13 7/2 1292 

81 Färberdistel, Saflor 10/12 1/24 7 5/2 2000 

82 Moyen du Draa 23/15 9/25 14 9/1 1375 

83  47/11 2/28 5 7/2 1375 

84 S-51 Selektion R.A. 82/10 8/24 9 5/2 2833 

85 S. Draa 70/12 7/23 13 5/2 1292 

86 - 64/11 5/25 12 4/3 2458 
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(����� ���6R  (����� :��  ) �A�0 %�Amm( ) _bD %�Amm( 
)%N �>�R "���� ) ���"�9 *�+g(  "%�&6)) ���"kg.ha-1( 

87 - 56/9  7/19 8 6/2 2042 

88  - 75/12  5/24 6 9/1 1875 

89 Mogami Beni 71/12 0/17 15 3/2 1625 

90 - 90/10 7/20 14 5/2 2750 

91 - 73/14 5/22 14 5/2 1875 

92 - 40/9  0/19 7 3/3 2917 

93 - 34/10 2/18 10 1/2 1225 

94 Nagykálloi-A 17/9 8/28 7 4/2 1458 

95 Japan-A 08/11  6/25 7 0/2 917 

96 - 16/12  9/29 9 6/2 1542 

97 Safran (tadz.) 46/9 8/21 18 9/1 2083 

98  - 52/14  4/30 17 3/3 3333 

99 - 12/9 1/34 10 2/2 1458 

100 - 11/10 4/23  8 6/1 1208 

101 - 92/10 5/26 7 9/1 1708 

102 - 25/11 24/9 12 4/2 1333 

103 - 72/9 8/27 6 4/3 1458 

104 - 90/12 4/27 6 9/2 2792 

105 - 16/10 6/30 7 5/3 2083 

106 - 89/8 7/24  9 1/3 2208 

107 - 64/11 3/21 10  2/3 4250 

108 - 48/10 1/23 11 4/2 4083 

109 - 70/10 3/26 11 8/2 125 

110 - 20/9 0/21 7 2/2 667 

111 - 59/6 6/20 5 3/2 2417 

112 - 59/9 4/19 9 9/2 917 

113 - 77/10 5/24 7  4/2 4208 

114 - 48/8 2/26 7  2/3 3833 

115 - 40/10 2/21 7 7/1 3125  

116 - 55/10 9/22 10 7/2 4417 

117 - 96/10 3/27 11 0/3 2625 

118 - 70/13  6/24 9 0/3 3375 

119 - 62/11 5/25 8 2/3 5500 

120 - 28/11 5/19 10  3/3 3917 

121  - 09/10 4/22 8 1/3 3208  

122 - 95/6 1/23 10 8/2 1667 

123 �Z9  88/14  5/32  22 1/2 667 

124 M'%O�  62/16  9/27  8 6/2 3833 

125 ��
�C  84/13  4/28 11 3/2 1208 

126  *���%C  17/8  0/29 8 3/3 4167  

127  JR�&'  42/9  8/35 8 8/3 2917  
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*"�� ��"��> 1                     

M' $�� 20/0 ns 1                    
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�" 15/0 - ns 
**90/0 -  1                  

�A�0 %�A 23/0 ns 06/0 - ns 08/0 ns 1                

�>�R "����  *37/0  **65/0 
**67/0 -  25/0 ns 1              

_bD %�A  06/0 ns *43/0  **54/0 -  33/0 ns 34/0 ns 1            

���� �" _bD "���� 19/0 ns **94/0  **88/0 -  07/0 ns **69/0  *49/0  1          

���� �" ���" "����  02/0 ns 31/0 - ns 32/0 ns *42/0  08/0 ns 09/0 - ns 19/0 - ns 1        

���"��4� *�+  16/0 ns **90/0  **99/0 -  03/0 - ns **67/0  **60/0  **87/0  34/0 - ns 1      

��Z���  08/0 ns **82/0  **86/0 - 05/0 - ns **59/0  *50/0  **91/0  29/0 - ns **86/0  1    

���" "%�&6)  05/0 ns 
*39/0 -  *40/0 01/0 - ns *38/0 -  30/0 ns *38/0  16/0 ns *43/0  *37/0 -  1  
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