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Study of genetic variation in safflower genotypes (Carthamus tinctorius L.) in terms of
some morphological and agronomic traits
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Table 1- Analysis of variance results for safflower agronomic traits

Sty b A0k Faws 0l s 0l 58 0S8 Gy oseig ol dls,lanis s ali sl S gl Gy She 2

5 ale
Flowering to Ripening  Flowering Boll No. bolls per Weigh No. Plant Plant @337 J;OGV
Ripening time time weight bush 1000 seeds branches height yield DE o
s
6.29"™ 2.32™ 6.21™ 157.26™ 40.83™ 3.37™ 9.94* 72.90* 33.01"™ 2 Bl ’LI'(
oc
18.30** 32.78**  16.34** 1633.84** 417.42%* 83.69** 19.45** 107.93** 167.08** 31 N
Genotype
sﬁ.iLU'ngLbé-
5.74 7.90 4.92 353.92 133.95 12.09 2.94 18.30 77.30 62 £
rror
7.44 2.35 2.55 26.15 26.56 10.36 13.05 5.53 32.33 (o) S 2

CV (%)

Dl gme ;8 9 do)s ) 50 Jla| cla,u 0315 S NS g sese e
ns, *, **: Non-significant Significant at 5% and 1% probability levels, respectively
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Table 2. Comparison of means of different traits of safflower genotypes

Sty b AU 0k S, 0l AW Ok ey 05 P20 W jlp0js e peliole gy el 25k
Flowering to Ripening Flowering Boll g Weigh No. Plant < =
Ripening time time weight ~ No. E’Sllhs PEr 1000 seeds branches height )P”'::g Genotype
30.66%¢ 114.33%" 83.33! 86.10°f 4451°¢ 32.13M 12.54¢ 745k 35.14f 1
34.33® 116.66°" 83.001 37.901 28.77° 38.43"F 11.39" 78.42%4  20.12¢h 2
33.66% 121.66*¢ 88.00°"  58.68° 39.120 31.43%k 16.30° 79.25%"  20.56%" 3
33.00%¢ 118.00%" 84.33  78.90¢ 52.00°¢ 35.5009 13.550 71.33™k  19.28%" 4
34.33® 120.66%f 86.66%"  51.25% 35.83%¢ 35.46"9 15,170 82.27>¢  23.59*" 5
34.66% 199.66"9 85.66%  50.86" 36.81°¢ 32.83¢ 11.81% 70.62"%  16.019" 6
34.33%® 117.66%" 83.33! 107.45° 58.60P 49.06% 11.22% 75.95%  40.502 7
30.33%¢ 125.332 91.00®  85.10°f 58.280¢ 27.83™ 13.06°" 77.73%  37.07%¢ 8
28.33%¢ 116.66%" 86.00¢"  60.29% 39.50°¢ 34.939 11.33% 68.86X  26.30%" 9
34.66% 119.66°9 86.00¢"  75.51°h 42.31°¢ 32.56%1 10.9191 78.42¢1  30.58%" 10
31.00%¢ 119.669 89.00%¢  90.33"¢ 42.00¢ 31.239k 20.472 88.05%  30.46%" 11
31.00%¢ 115.009" 84.00%"  75.60>" 38.18%¢ 33.66" 9.29' 80.44>9 33,1729 12
34.33%® 122.00*¢ 87.33"  72.31" 45.02"¢ 23.63! 19.422 70.32k  2713%h 13
34.66% 121.66*¢ 86.33%"  99.50b¢ 51.520¢ 39.33%¢ 11.33% 71.33"  34.81%f 14
35.332 124.66%® 90.00*¢  144.502 92.662 32.16%1 16.00° 73.66™ 40 15
30.33%¢ 122.66%¢ 92.662 40.71M 34.03¢% 25.70 13.316 80.80"9  13.68" 16
30.33%¢ 118.66%9 87.33"  66.82¢ 35.13¢% 36.609 11.27H 79¢ 24.91%" 17
32.66%°¢ 118.66%9 87.33" 96,730 52.76 27.26" 13.96°¢ 72.759%  36.67%*¢ 18
27.33¢% 114.33% 86.33%1  108.29° 42.92¢ 35.00"9 15.000¢ 76.71%k  39.43%¢ 19
31.00%¢ 118.00%" 88.00°"  69.37¢1 31.60% 32.33% 10.809" 81.15>9  25,09*" 20
34.00% 124.66%® 90.33%¢ 60.72% 38.28°¢ 27.20" 11.68° 86.84%¢  22.60°" 21
26.33¢ 113.00" 86.33¢" 43,519 38.95"¢ 39.06"¢ 10.22h 61.60' 16.669" 22
32.66%¢ 119.00%9 86.00¢"  76.00>N 48.76"¢ 40.40P 15.20% 779K 27.27%" 23
34.33%® 123.66*¢ 88.66*T  59.90% 43.26"¢ 27.30" 14.440F 91.45%  25.39%" 24
33.33® 119.33%9 85.33%1  81.75°f 48.41°¢ 34.33" 12.960" 79.53¢h  27.79*h 25
27.00% 116.66°" 88.33"0  65.75% 46.66"¢ 25.06' 11.2291 830 21.95¢h 26
34.33%® 122.00*¢ 88.00°"  50.4091 29.97¢% 31.83M 13.410" 79.55¢"  29.11%h 27
31.33% 117.66%" 86.00¢"  64.95% 39.55%¢ 38.630f 12,940 71.08"«  27.15%N 28
32.66%°¢ 117.33¢%h 84.66°%1  90.13°¢ 45.47%¢ 33.43¢% 11.66° 77.56%  33.47%9 29
31.00%¢ 119.33b9 87.00>"  58.01% 46.28"¢ 36.409 10.16" 77.314  28.20%" 30
31.66%¢ 115.33™ 83.66"  43.199 31.21¢% 39.10°4 13.080" 73,53 16.979" 31
34.66% 124.66%® 89.00%¢  51.21M 35.50°¢ 33.36%1 15.50b° 81.82>f 18.81f% 32

I STl (glaels iz 0337 bl (6505 cmn sl (S 2he o5 > (g1l slde]

Numbers with same letter do not significant difference base Duncan multiple range test
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Table 3- Correlation coefficients agronomic important traits in Safflower genotypes

S0l A 0l

A:}g:)ﬁo.c«

ISEERET) Gy 33058 3l als Hl8 055 RN m‘ﬁcb'z;)l Sl
Ripening  Flowering Boll No. bollsper  Weigh 1000 No. Plant Plant Trai
time time weight bush seeds branches height yield raits
0.01" dxtu:)\
Plant height
0.20  0.05" o L 2l
No. branches
032 035%  0.12% <l 05
Weigh 1000 seeds
0.01™ 0.8  -0.18"  0.61* G102 0358 2
No. bolls per bush
0.83** 0.081" 0.20" 0.08®  0.85%* 03
Boll weight
A oL
-0.01" 0.14" -0.64** 0.33* 0.39* -0.10" < . ° ’
Flowering time
é B Lﬁ .
0.73** 0.06" 0.27m -0.43* 0.39** 0.41* -0.004m ,“;Jf“’ d_’
Ripening time
0.58** -0.04" 0.10m 0.17ms 0.04"s 0.25™ 0.20m 0.06" s b 0l

Flowering to Ripening

Dl e 58 5 do)3 ) 50 Jle] c]a,»); Dls gxa NS 5 s e

ns, *, **: Non-significant Significant at 5% and 1% probability levels, respectively
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Table 4- Results of stepwise regression analysis in safflower genotypes
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Table 5- Results of path analysis in safflower genotypes
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Residual effects

The numbers underneath lines indicate direct effects.
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Abstract

Oily seeds are one of the most important sources of energy and calories needed for human and
animal nutrition. The aim of this study was to estimate the causal relationships between important
agricultural and morphological traits with yield, the exact recognition of the most important traits
affecting yield, the application of different methods on the data obtained from the experiment to study
the complex structure and determine the relative importance of each of the studied traits in relation
Finally, identification of the best genotype was carried out in terms of yield and related traits. In this
study, 32 safflower genotypes in a randomized complete block design with three replications at the
Research Farm of Islamic Azad University, Karaj Branch. Plant yield, 1000-seed weight, number of
branches, number of bolls per plant, boll weight, flowering time, seedling time, plant height and
flowering time were measured and recorded. The results of variance analysis confirmed the diversity of
all studied traits among all genotypes studied. The simple correlation coefficients among the traits
showed that the weight of the boll and the number of bolls per plant had a positive and significant
correlation with plant yield with correlation coefficients of 0.85 and 0.61 respectively at 1% probability
level. Based on the results of stepwise regression analysis, the weight of the boll weight and the
number of bolls per plant were 75.60% of the variation in plant yield. The results of causal analysis
indicated that the most direct and positive effects were related to the weight of the boll weight (1.104).
The number of boll/bush had the most indirect effect (0.916) on plant yield through boll weights.
Knowing the exact relationship between the traits (grain yield, yield components and agronomic traits)
allows plant breeders to approach the desired result by choosing appropriate genotypes and using them
in corrective programs. The present study was successful in identifying these relationships and yielded
significant results in order to properly understand the effect and relationship between traits affecting
yield and plant yield and identifying the best genotype in terms of yield and related traits. According to
the results of this study, in order to increase the yield of plants in safflower, the number of boll / bushes
and boll weights for indirect selection could be used, direct selection was in direct contrast with
indirect selection, better selection in direct selection At first, the weight of the boll had the most effect
on plant yield and the number of bolls per plant after it.

Keywords: Safflower, Correlation coefficients, stepwise regression analysis, causality analysis.
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