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Estimate the genetic and environmental variation and the coefficient of genetic
and phenotypic variation and heritability in Safflower.

B.H.Hadi K.M.Wuhaib M.K.Alag

ABSTRACT :

In order to detect the influence of harvest date of Safflower (Carthamus tinctoriusL.) on
values of genetic parameter ,and determine the trait less affected by the environment that
have high heritability in order to develop a successful ,easily and short selection program to
improve the traits of safflower . An experiment was carried out in the field of Field Crop Sci
.Dep .College of Agriculture —Univ of Baghdad during 2010-2011 , five safflower cultivars
were used (2081,Gelser ,Al-Mays,Ourdni,Rabie500) in randomize complete block design
using spilt plot with three replicates .There were four harvest date : at physiology stage
,after 10 days,20 days ,and 30 days from physiological stage . The data showed that the value
of parameters were different between tow years and among four dates of harvest . There was
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a decline in genetic parameters value when changing the date of harvest . For the four
harvest date ,the highest percentage of heritability was the dry matter weight ,plant yield and
total yield as the result of higher genetic variance contribution in the phenotypic variance
which amounted to 99%,99% and 99% for the first date and 97%,99%and 99%for the
second and 99%,99% and 99% for third date and finally 99%.99% and 91% for the fourth
date respectively., But in the second year it has reached the same traits 99% ,93% and 96%
for first date,99%,99% and 97% for second date ,99%,96% and 96% for third date ,and 99%
.94%,98% for fourth date .The values of the genetic variation coefficient was very close to
the values of the phenotypic variation coefficient for most of the traits studied . It can be
concluded from these data the possibility of using these traits in successful selection program
to improve the cultivar and for the four dates.
key word : Genetic variation, Genetic ,phenotypic variation coefficient, Heritability
,(Carthamus tinctoriusL.)
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Table(1):Genetic parameters for safflower cultivars in the first harvest date at the first
year 2010-2011.

s s Al G Slasd) i ga

H°,% |  &p 5% d°g| GCV | PCV | CV SE ciliuall
95.2 64.72 | 3.0809 | 61.635 | 5.09 | 522 | 1.138 | 1.013 | il gl
89.7 6.22 0.636 | 5.5819 | 11.83 | 12.48 | 3.994 | 0.460 | 1 <l il s
98.9 | 208.68 | 2.142 | 206.541 | 28.92 | 29.07 | 2.946 | 0.845 | 2 cle il s

943 | 174.14 | 9.875 | 164.27 |15.58 | 16.04 | 3.821 | 1.814 s
b\ g9 A
98.0 | 814.99 | 9.287 | 805.70 | 8.94 | 9.00 | 0.960 | 1.759 | <élall s

21.9 0.443 | 0346 | 0.097 | 6.63 | 13.58 | 11.99 | 0.339 5% ¢y
81.5 39.04 | 7.217 | 31.822 | 31.79 | 3522 [ 1514 | 1.55 | ol sk ase
42.6 | 1204899 | 690418 | 514480.9 | 17.33 | 26.53 | 20.08 | 479.728 | ASY o3l 2
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Table(2):Genetic parameters for safflower cultivars in the second harvest date at the
first year 2010-2011.

H°p, % |  &°p 5% d°g| GCV | PCV | cV SE Ciliual)
83.1 | 22.524 | 3.806 18.72 [2.896 | 3.17 | 1.306 | 1.130 | <l plis))
83.4 1.965 0.326 1.639 | 7.49 | 8.20 | 3.341 | 0.329 | 1 <l il s
714 | 6.012 1.719 4292 | 492 | 581 | 3.11 [ 0757 | 2 <l ae
674 | 28.75 9.359 | 19.397 |7.456| 9.08 | 5.179 | 1.766 | cli\gugisdl s
97.1 | 159.03 | 4.485 | 154.55 | 4.63 | 4706 | 0.790 | 1.222 | il o3l
11.4 | 0.387 0.343 0.044 | 4.50 | 13.33 | 12.555| 0.338 5uad) &g
751 | 47363 | 11.79 3557 [21.09] 24.33 [12.144 | 1.983 | (il ok dae
73.1 | 580728.4 | 155215.4 | 425512.9 | 17.57 | 20.53 | 10.616 | 227.46 | AV jsid s
99.5 | 113.47 | 0.5237 | 112.94 [18.61 | 18.65 | 1.267 | 0.417 | 3 dall ciliill Juals
99.6 |1011.382| 4.539 | 1006.84 | 18.50 | 18.548 | 1.242 | 1.22 (ALY Jualal)
99.8 | 27.531 | 0.0607 | 27.470 |24.38| 24.41 | 1.146 | 0.142 aal) Jala
954 | 4.911 0.225 4.68 | 6.59 | 7.117 | 1.523 | 0.272 S ) dgaad
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Table(3):Genetic parameters for safflower cultivars in the third harvest date at the
first year 2010-2011.

H?p% | &% 5% d°g|GCV ]| Pcv | cVv | SE cliual)
78.5 19.48 4.187 1530 [2.709 ] 3.056 | 1.42 | 1.18 ) plis )
86.4 2.72 0.369 235 9.287] 9.990 | 3.68 | 0.351 1 cile i) e
94.2 20.91 1.219 19.69 | 11.55[11.907 [ 2.88 | 0.637 | 2 <l il e
85.4 30.72 4.474 2624 [11.46|12.408 | 4.73 | 1.22 | chi\gugs ae
99.2 | 2236.76 | 17.75 | 2219.0 |22.99 |23.078 | 2.06 | 2.433 dladl ¢l
414 | 0.1662 0.097 0.069 | 5.77 | 8.973 | 6.87 | 0.181 5,4 &
66.1 | 34.298 11.62 22.67 |18.0322.173|12.91| 1.96 el gl ase
19.5 [338772.11 | 272512.8 | 66259.27 | 7.55 | 17.09 | 15.33 [301.39 |  ASI il e
98.8 9.444 0.108 9.34 | 5.89 | 5.932 [0.635] 0.190 | kel clil) Juals
98.8 | 85.013 0.967 84.05 | 5.89 | 5.931 |0.633 | 0.567 Al Jualal)
93.9 | 69.943 4.227 65.72 |29.85| 30.79 | 7.57 | 1.187 baal) Jla
923 | 10.643 0.815 9.83 |10.84] 11.27 [ 3.12 | 0.521 ) A
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Table(4):Genetic parameters for safflower cultivars in the fourth harvest date at the
first year 2010-2011.

H? , % 5°p 5% 8°g| Gev | pecv | cv SE ciliiall
43.7 19.58 11.009 8.576 | 2.099 | 3.172 | 2.378 | 1.921 | <Ll gl
70.2 2.244 0.668 1.576 | 8.508 | 10.151 | 5.537 | 0.471 | 1 <le il s
80.2 28.92 5.727 23.191 | 14.155]15.807 | 7.035 | 1.382 | 2 cile il ax

52.5 6.908 3.276 3.633 | 6.117 | 8.341 | 5.809 | 1.045 IS
S\ 99 A

98.9 | 129298 | 15.196 | 1277.788 | 20.076 | 20.196 | 2.189 | 2.251 | il ojsl
10.8 0.2714 0.242 0.0287 | 4.095 | 12.584 | 11.897 | 0.284 B ¢y
32.3 24.641 16.671 7.972 | 8.804 | 15.584 | 12.732| 2.357 | ol usdiaxe
45.6 | 322008.73 | 175091.87 | 146916.85 | 12.479 | 18.475 | 13.623 | 241.586 | ASY _si) axe
99.8 | 43.519 0.059 43.459 |16.151]16.163 | 0.598 | 0.141 | <kl Juals

3_dal)
90.8 | 402.203 | 36.806 | 365.398 |15.702 | 16.474 | 4.984 | 3.503 | I Jualal)
95.8 | 73.401 3.077 70.32 | 34.856 | 35.61 | 7.291 | 1.013 Abaal) Juls
70.2 14.022 4.145 9.877 |11.828] 14.09 | 7.661 | 1.175 Sy ) A
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Table(5):Genetic parameters for safflower cultivars in the first harvest date at the
second year 2011-2012.

H* % 5°p 5% d°g| GCV | PCV | CV SE <iliual)
75.5 101.63 24.87 76.75 7.466 | 8.592 | 4.25 | 2.879 | <l pliy)
92.7 16.338 1.186 15.152 [ 19.492 [20.241 | 5.45 | 0.628 | 1 <le il s
90.0 88.04 8.774 79.26  [21.287[22.435| 7.08 | 1.710 | 2 <le il s
98.6 313.01 4.328 308.68 | 25.667 | 25.848 | 3.039 | 1.201 | <li\ougis ) s
98.7 | 4146.357 | 53.859 4092.49 |27.217 [27.395| 3.122 | 4.327 | <l o)l
24.1 0.408 0.310 0.0986 | 7.441 | 15.15113.197 | 0.321 5ol &
92.7 54.12 3.954 50.169 | 30.826 | 32.02 | 8.654 | 1.148 | il sk ase
89.4 [2172068.08 | 229768.41 | 1942299.62 | 31.712 | 33.535 | 10.90 | 276.75 | AU jsidl ase
93.0 375.47 26.125 349.354 | 30.769 | 31.898 | 8.414 | 2.951 | <l Juala
3 dal)
96.2 | 3285.95 123.75 3162.20 | 30.90 |31.499 | 6.113 | 6.422 | Sl Jualadl
48.5 7.367 3.798 3.569 8.567 | 12.33 | 8.857 | 1.125 |  slaall g
81.9 3.285 0.592 2.693 4.745 | 5.241 | 2.225 | 0.444 S ) dgaad

Gl ) sy ane 53,00 )y e Uiy PCV
Al La i e Jag Lee i) Lagin AN IS s
A paladsl Jalay A8l s aall (e - S) Ay
%79 s rebaall (e Sl bl JSE ) Lagd Sy 5l
el (A Sl Gl A CilS (s B¢ 94525
OLSE i all 4y Lal 948 5 %21 Gsidall yilg]
ol Laa (5 ghaall ol o Gjlie 1) 5 Leids
%72 o ) 55 (Al 5 Led sl s p sl )
O lall g La,¥ 9499 () dbiasll July dsal
O s Ly 5 A sSaa ciliuall s o s ¢ ilall il

& omls Jand 5 sy Lgipman ) (525 e Ay
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Table(6):Genetic parameters for safflower cultivars in the second harvest date at the
second year 2011-2012.

H*ps% d°p 5% d°g| GCV | PCV | CV SE ciliual)
99.4 | 54.705 0.316 54.389 | 6.830 | 6.851 | 0.520 | 0.324 bl g )
98.2 18.306 0.328 17.977 |24.567 | 24.970 | 3.319 | 0.331 | 1 cle il e
92.2 | 57.624 4.459 53.164 | 20.130 [ 20.957 | 5.830 | 1.219 | 2 e il e
97.8 | 175.726 3.731 171.99 [22.214 [22.454 | 3.272 | 1.115 | cl\gugsd e
99.7 | 1951.943 | 4.956 1946.98 |22.633 | 22.662 | 1.142 | 1.285 il ¢l
20.9 0.222 0.176 0.047 | 5.836 | 12.763 | 11.350 | 0.242 8ol &
475 17.458 9.164 8.293 | 14.885 | 21.596 | 15.646 | 1.747 | oM sk ae
77.3 | 583557.53 | 132759.13 | 450798.40 | 19.980 | 22.733 | 10.842 | 210.364 | AS! il e
98.5 | 58.884 0.875 58.009 | 18.525 | 18.664 | 2.275 | 0.540 <l Juala
3_dal)
97.5 | 312.649 7.917 304.733 | 13.433 [ 13.607 | 2.165 | 1.624 | ISV Jalal)
72.1 23.043 6.439 16.603 | 18.794 | 22.141 | 11.704 | 1.465 asl) Jula
98.1 5.131 0.095 5036 | 6.896 | 6.961 | 0.948 | 0.178 S ) A

il 300 5 Ao s AbLee S Lgnsan
O LS | speaall el a8 e S5l e Jelas
Lead Al 5l 5 1) 51 Sl LeaSay il o2
Al 5538 Fatlase 3155l il Aaa L)
D3 Al gls Al e 3 )5 ddaa lae ¢ (5 pedaall
S il s b e Aaa) o gl b s
O Ca) iy il Bl dlle cailS Lad 9435
G5 a8 %99 ) Gl 5 2 daal 983

Al A g el bl

AU At G Slaall 3o ga
Saall ae gal A ) gl allaall a8 7 Jgrn mua g
claall eV Al sda canly dua 4l Ll il
Al U e gall (e cumsdily 1Y Al 3 LS
LAY Jalra 5 sl Lladll 4y 8 caslS 4glill
IYT L) L aa 0 ¥ 5 Lilean) A s Lemsan
WLl Y puilatie Yy JAlaie s 85,00 ()
O ) AV Jalaa Liad 2 elil Ly jelaa
Ol 3 el Cadla s cliall 48 Ll | (5 gl

.2012-201 14550 Aaad) Gl sbaal) a0 gal jhuand) Cilia 450 ) glf allaadl 7 932

Table(7):Genetic parameters for safflower cultivars in the third harvest date at the
second year 2011-2012.

H% % 8p 5% d°g| Gev | pcv | cVv | SE i)
87.8 37.347 4.525 32.821 | 5.485 | 5.851 | 2.036 | 1.228 | i plis )
95.1 17.180 0.843 16.338 | 26.209 | 26.876 | 5.952 | 0.529 | 1 cile il s
91.1 38.541 3.343 35.106 | 19.113 | 20.025 | 5.977 | 1.069 | 2 e &l s
85.6 102.590 14.724 87.867 | 20.066 | 21.683 | 8.214 | 2.215 | <\ ugy ) s
99.5 | 1020.329 4.185 | 1016.144 | 18.569 | 18.607 | 1.192 [ 1.181 ] diladi o 4l
35.0 0.2549 0.165 0.0894 | 8.793 | 14.845 | 11.960 | 0.234 | 5,3 &g
83.3 65.162 10.861 54.296 |32.686 | 35.807 | 14.622 | 1.903 | (i Lok 2
91.6 | 612862.197 | 51276.251 | 561585.95 | 24.543 | 25.639 | 7.416 | 1.307 | SN ,sad) s
96.3 25.334 0.925 24.409 |14.660 | 14.935 | 2.853 | 0.555 | bl Juala
3_dall
96.3 228.032 8.322 219.710 | 14.660 | 14.936 | 2.853 | 1.665 | ASY Jualal|
84.6 28.171 4.323 23.847 120.492]22.272| 8.725 [ 1.200 | suasl) S
98\ 2070662 0.126 11.535 ] 11.101 | 11.161 | 1.163 | 0.205 | <3V ds
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Bl Allaall o8 (o o Lan st 30 o g
O Cadlin) 48 i aall Jsamnad Ay il ciliall
6 AY i) Gliall (el ol 38 A jall i
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2o se DAL LS Gdle 5 ) gmy (a8a0 il 45 UK
Aaall e sl e all o Juadl IS aLiasl)
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S AY

Al Adall ) ) sl 36 ga
Jalaa 5 ailil) Unal) aaB sen o 8 U2 ey
e JB a5 Lilan) A gie Cliaall gpend CESERY)
I S ) sae daal okl Uaaldl o YT 9420
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5 AW g Y15 et N Gl (e 52
Abiaal JCa Jal e o Al Cag lall Al
2o sall e de gl 12l A Sl Allaall a Cumis
L s bl clion il | cilinall aley dal)
Salaa (e sl AN Jelae ol L U jelan s
2o sall 138 (A i ao i eliiuly g jedaall CaDRY)
NSRRI ySR BN ISPARL S SIS TR
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Table(8):Genetic parameters for safflower cultivars in the fourth harvest date at the
second year 2011-2012.

2.

3.

H?, % 8°p 5% 8°g| Gev | pcv | cv SE cliall
92.1 24.828 1.955 22.87 4.764 | 4.963 | 1.393 | 0.807 ) gl
96.4 13.554 0.478 13.078 | 31.243 | 31.861 | 5.989 | 0.399 | 1 <l dill o
88.8 19.360 2.153 17.208 | 15.152 [ 16.071 | 5.359 | 0.847 | 2 <le dill axe
73.3 59.578 15.930 43.648 | 17.265 | 20.171 | 10.430 | 2.304 i
i\ g3 A
99.8 | 1930.403 3.203 1927.20 |33.919 | 33.948 | 1.383 | 1.033 <) ¢l
34.2 0.309 0.204 0.106 10.361 | 17.722 | 14.377 | 0.260 BXA ST
47.6 20.152 10.548 9.604 15.101 | 21.875 | 15.826 | 1.875 | cul sk e
67.7 | 272074.91 | 87699.27 | 187437.64 | 17.528 | 21.292 | 12.088 | 170.976 | (ASY L3l 23
94.0 26.606 1.586 25.023 | 19.667 | 20.281 | 4.952 | 0.727 il Juala
3 dal)
97.7 231.462 5.261 226.201 | 19.714 | 19.941 | 3.006 | 1.324 S Jualad)
27.8 7.657 5.527 2.130 5.883 | 11.154 | 9.476 | 1.357 Alaad| Juda
99.5 12.589 0.053 12.536 | 12.696 | 12.723 | 0.823 | 0.132 Sy ) A
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