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Evaluation of Qil Genotypes of Sunflower (Helianthus annuus) Based on
Different Traits and Their Relationships
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Table 1. Name of sunflower genotypes

3 3

No. Genotypes name <£55¢Y No. Genotypes name S5 el
1 Hysun25 Yoolwls 12 Allstar kT
2 Hysun33 YYolsle 13 CMS24*R-82
3 Hysun36 v#olwls 14 CMS24*R-14
4 CMS51xR-864 15 Zariya Llj
5 SHF81-90 16  Sirena U o
6 Record 555 17  Farrokh &
7 CMS19*R28 18  Furit ST
8 Iroflor ssksxl 19 Kanfata bl
9 Azargol K37 20  Lacudteda NP
10 Armadasel Josl,T 21 Master o
11 Armavireski Swspsles, T 22 Muson O g 30

syl ataly o plisda g ;o
STOls e b 53 asls sliw STu >
el s s 5oy 55 OT Sl
slacs 55 4> 81 (Roshdi et al., 2010)
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Table 2. Analysis of variance for different traits of sunflower genotypes

MS ol Sl

o157 a5 Gb ks PHERYRPS G m oy wbs Ses i Ses iy jesles iy, Shes

SOV, D e df. HD NS TSW SY BY HI (0)'
Replication ASS 3 23.653"  44548™  1.072™ 15427 2.146™ 53.428™ 8.104™
Treatment s 21 172277 66.712° . 3492 46.950™" 9.948™" 276.801°" 27.1517"
Error (shalo3T ol 63 7395 33815 0.628 9.288 2.641 74.263 4319
CV.% Sk g 5 Ay 11.830  15.640  10.130 14490 10.450 24.220 14.560

WA Ul o ojled oFr - " 309 9 Jlg5 (83154 dloxe”

Y AN I WS TR N WY ck.w).) Dlsgme Gl me o 5 5 4l g e ok DS
Ns, *, ** and *** : Not significant, significant at 5%, 1% and 0.1% probability levels, respectively.

HD: Head diameter; NS: Number of seed; TSW: Thousand seed weight; SY: Seed yield; BY: Biological yield; HI: Harvest index; OY: Oil yield.
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Table 3. Mean comparison of different traits in sunflower genotypes

Traits olie
S g o sled b ks 4l sl PHEFTNREY Gl s Shae e Ses Sl jesls sy Shes
Genotype No. HD NS TSW SY BY HI (0) ¢

1 22.822¢c-i  /1459.729¢-h  51.394bed  430.293c-e 216.458c-¢ 37.476¢-g 192.698¢c-g
2 23.947g-i  2166.395h 59.390b-g  637.104g-k 279.375d-g 42.249e-g 281.146e-i
3 24.75g-i 1725.479f-h = 55.285d-f  494.225e-i 281.437d-g 33.225b-f 244.369d-h
4 23.754f-i  1454.729b-h  54.963bcd  405.781c-h 277.667d-g 26.950a-d 179.614c-f
5 22.427b-h  1142.625a-g«  60.746b-h  369.012b-e 233.395d-e 30.371b-f 167.725b-¢
6 24.604g-i  1817.041g-h  82.344e-k  792.460k 297.729e-g 50.178g-h 395.944i

7 26.25h-i 1581.020d-h 62.987c-i 527.791e-k 264.687d-f 37.634c-g 226.967d-h
8 23.645e-1 852.791a-c 46.433bc 204.160ab 269.875d-f 16.041a 91.903a-b
9 23.979g-1 1369.5b-h 74.753d-k 541.925e-k 272.437d-f 38.080c-g 266.935d-1
10 19.333a-f  1100.583a-g 45.898bc 275.931a-d 199.458bcd 26.925a-d 120.557a-c
11 25.25g-1 1347.416b-h 89.117h-k 615.082f-k 270.395d-f 44.022f-h 292.774g-1
12 22.812g-i 1628.812e-h 55.986b-¢ 482.520e-i 265.375d-f 34.358b-f 231.806d-h
13 25.375g-1  1126.958a-g  84.784f-k  468.056d-i 284.437d-g 31.157b-f 193.699¢c-g
14 23.593e-i  1285.479a-g  57.610b-f  391.758c-i 253.302d-f 29.252a-e 184.471c-g
15 22.677c-i  1413.333b-h  72.536d-j 521.277e-k 254.895d-f 39.287d-g 242.208d-h
16 21.791b-h  1219.708a-g  63.263c-i 417.485c-h 244.812d-f 32.040b-f 186.254c-g
17 24.406g-i  1431.500b-h  64.184c-i 476.447d-1 307.645e-h 29.709b-¢ 227.328d-h
18 23.364d-i  1889.604g-h  72.786d-k  716.714i-k 233.708d-e 55.599h 355.163h-i
19 18.958a-d  1290.375a-g 44.148ab 255.172abc 145.75a-c 35.059b-f 91.021a-b
20 21.989b-h  1001.000a-f 83.634f-k 435.041c-i 213.000c-e 38.456¢-g 196.356¢-g
21 21.166b-g  1331.416b-g 59.160b-f 419.362c-h 222.68c-e7 35.006b-f 207.442c-g
22 18.312a-c  1692.979%¢-h 32.546a 260.693abc 124.020a 39.449d-g 122.633a-c

Means followed by similar letters in each column are not significantly different.

HD: Head diameter; NS: Number of seed; TSW: Thousand seed weight; SY: Seed yield; BY: Biological yield; HI: Harvest
index; OY: Oil yield.
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Table 4. Simple correlation coefficients of different characteristics of sunflower

genotypes

Slie gb ks aboslaw G ym oy abs e SKidaw s S Sl esls
Traits  HD NS TSW SY BY HI

NS 0.3347
TSW 0407 -0.192™

GY 06077 0.6527° 0537

BY 0733 02600 03827 0.5427"

HI  0.177" 0597 03457 07727 -0.81™

oY 0579 06317 05347 0990 0.532"" 0.766 "

R R VAR WS T ER WSy cJa.u):)\:L;:M Qls gmn 81 5 a4y s g e o (IS

ns, *, ** and *** : Not significant, significant at 5%, 1% and 0.1% probability levels,

respectively.

HD: Head diameter; NS: Number of seed; TSW: Thousand seed weight; SY: Seed yield; BY:
Biological yield; HI: Harvest index; OY: Oil yield.
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Table 4. The results of stepwise regression analysis of oil yield in sunflower genotypes

Calten ol o 55 Slis g S5l b

Regression coefficients
of traits in different stages

o G e W Sl Sl

i T 5l Lo e R-Sq(adj) MSe
Traits Constant X X
Gk o als sl
Number of seed 41.99 0.12 39.10 74.6
wls,lp8 055
Thousand seed weight -212.33 0.14 3.50 84.02 38.2

Sl &l 158 059 51 i G o dils Sluws
50 3 et G55 o it 51 op i
B3 55m 055 0ok s 4l sluw Dliw gl
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zL 45 (Beard and Geng, 1982) .
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Table 6. Direct and indirect effects of yield components on oil yield

G b 3 s s
Indirect effects via
Sles s S Gk s dlasla dls,la O3
Traits Direct effects NS TSW
Number of seed (NS) Gb s dilsalas 0.761 - -0.130
Thousand seed weight (TSW) wla,lm 05 0.680 -0.146 -
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Table 7. The results of factor analysis (maximum likelihood method) in sunflower genotypes

Jsl Jule e3> ele o Jole poler ol = ol

Traits <Y Eactor 1 Factor 2 Factor 3 Factor 4 Factor 5

HD b b Sl 0.036 11 -0.240 a2l -0.119 31 -0.879 41 -0.393 51

NS Gb s als sl 5 Kke 0.922 12 0.092 a22 -0.308 32 -0.077 ad?2 -0.200 as2
TSW gls,lmosy <0131 13 -0.816 a23 -0.327 33 -0.320 43 -0.256 53

SY e o3 wls s Slee 0.452 14 -0.473 a24 0.572 34 -0.298 44 -0.395 54
BY 54 4 5 Shes 0.087 15 -0.121 a25 -0.062 35 -0.460 45 -0.570 55

HI Sl pesls 0.599 16 -0.472 a26 -0.615 36 -0.073 46 0.091 56
oy o3 Shes 0.419 17 -0.423 a27 -0.630 37 -0.262 47 -0.405 57

HD: Head diameter; NS: Number of seed; TSW: Thousand seed weight; SY: Seed yield; BY: Biological yield; HI: Harvest index; OY: Oil yield.
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Label Num
Case 5 5
Case 16 16
Case 1 1
Case 21 21
Case 4 4
Case 14 14
Case & 8
Case 3 3
Case 12 12
Case 17 17
Case 7 7
Case 9 £
Case 15 15
Case 11 11
Case 13 13
Case 20 20
Case © )
Case 18 18
Case 2 P
Case 10 10
Case 19 15
Case 22 2z
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Fig. 1. Cluster analysis dendrogram based on Ward method
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Table 8. Average characteristics of different types of cluster analysis based on
morphological traits

Slio VASS NS F s F S 0 S S

Traits Cluster | Cluster2 Cluster 3 Cluster4 Cluster 5 Mean
HD Gb ki 2275 24.55 23.85 23.97 18.86 22.96
NS Gb s alanls 1124949 159170 1251.64 1957.68  1361.31 1424.02
TSW <1350 054 56.22 59.61 80.96 71.50 40.86 62.45
SY <lssShae  376.83 495.24 516.27 714.42 263.93 460.83
(0)'¢ oo Ses 17287 232.61 238.39 388.08 111.40 213.59
BY Seidsm s Sas 24545 279.78 259.03 270.27 156.40 246.02
HI sy el 29.59 33.73 38.20 49.34 33.81 35.56

HD: Head diameter; NS: Number of seed; TSW: Thousand seed weight; SY: Seed yield; BY:
Biological yield; HI: Harvest index; OY: Oil yield.
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