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Table 1. Names of studied sunflower genotypes in experiment.

o lous gl pb 0 lots gl el o Lol g pb 0 lots gl el
No. Genotype name | No. Genotype name | No. Genotype name | No. Genotype name
1 Sil -2 17 Sil -39 33 Sil -42 49 Sil -74
2 Sil -6 18 Sil -44 34 Sil -82 50 Sil -94
3 Sil -7 19 Sil -48 35 Sil -99 51 Sil -95
4 Sil -9 20 Sil -51 36 Sil -140 52 Armaviresky
5 Sil -13 21 Sil -53 37 Sil -203 53 Sil-96
6 Sil -18 22 Sil -54 38 Sil -206 54 Sil-75
7 Sil -19 23 Sil -58 39 Sil -224 55 Ghasem
8 Sil -20 24 Sil -59 40 Sil -231 56 Progress
9 Sil -22 25 Sil -61 41 Sil -193 57 Master
10 Sil -23 26 Sil -276 42 Sil -198 58 Gabor
11 Sil -24 27 Sil -221 43 Sil -199 59 Azargol
12 Sil -25 28 Sil -237 44 Sil -208 60 Barzegar
13 Sil -28 29 Sil -292 45 Sil -210 61 Lakomka
14 Sil -31 30 Sil -198 46 Sil -211 62 Zarya
15 Sil -33 31 Sil -238 47 Sil -64 63 Record
16 Sil -34 32 Sil -215 48 Sil -66 64 Farokh
ooyl Jmo S Slasin ¥ Jgos
Table 2. Traits of soil of experiment location.
Ayl 0395 Swd pely s o e o)
(50 g3y o) (pls) (Pl ) (el ) (1) () () (%)
5% o EC N P K ocC Sand Silt Clay
pH (dS/m) (ppm) (ppm) (ppm) (%) (%) (%) (%)
7.38 2.97 0.12 11.7 508 0.825 30 38 32
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2. Stress Tolerance Index
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Table 3. Analysis of variance for yield, yield components and RWC of sunflower genotypes in two stress and non-stress

conditions.
e b s Crerin 3 Gk olaxi b yo &l ol
i _ Head diameter No. of head per m?* No. of seed per diameter
oolw iy Z5b )0 i 2ilo it S O pas O G pae o e pas
S.0.V Stress Non-stress Stress Non-stress Stress Non-stress
S 455 0200 450 344 43697 21743
Replication
osdigmalled o3 4g3 4w 074 0730 30142 25275 "
Unadjusted
ssbpemalled (3 509t 1g4m 071 073 33000 " 24196 **
Adjusted
N P eadeii Sob 34 2.42 075 097 21735 22044
Adjusted
Freslbs 4y og 1.86 0.60 065 6422 11673
Effective
SISl o 1.90 061 0.8 9114 13028
Complete block
R N T R 1.79 057  0.60 5508 10452
Intra block
Sshacemi oV b 28 003 00 1016 1048 141.1 111.7
Efficiency of Lattice than RCB
M olmdicwre 1558 1205 1561 1675 15.82 21.43
CV (%)
Table 3. Continued alsl .Y Jgus
oy &5 4138 39 PRSI PP s ol (glgsizmo
® Weight of 1000 seeds Seed yield RWC
o . a ) Fae foeee & e & e R & e
ool iy Zyb )0 i 2ilo ‘sdf) Y QW pus O Gl pas Y R pas
S.0.V Stress Non-stress Stress Non-stress Stress Non-stress
S 12304 5615 12563 0.061 1001 0.085
Replication
oxdigenal Jlodd 63 6g84™  8395%  100.5° 1419™ 5862 1114
Unadjusted
ondgpmal )l (g ; 96.01™  1004° 1395  467.1% 83.84™
Adjusted
M P esdeii Sl 3405 12409 3798 3255 2390  192.1
Adjusted
Fruks ] 76.90 1337 15.14 121.1 104.2
Effective
SESk s 4718 8203 1744 17.65 1371 1154
Complete block
Sk ogsles 4y - 70.12 1158 1338 1079  93.54
Intra block
Sshacei oV b 25 g 106.8 1305 1165 1132 1108
Efficiency of Lattice than RCB
elpdicure 1799 2099 1404 1158 2235 1545

CV (%)

B T R W ST N U WIS (PP RS PV (R

** * and ns: significant in 1% and 5% level and non-significant, respectively
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Table 4. Mean comparison for yield and yield components of sunflower genotypes in non-stress conditions.

Gub 5o ailo slawi ailo o ,Slos @b 5o il olaxi 4ild o Sloc
g5 el No. of seed per Seed yield i g el No. of seed per Seed yield

Genotype name diameter (gr/h) Genotype name diameter (gr/h)

Sil -2 666.1 *° 2193 dh Sil -42 404.2 ¢h 16461
Sil -6 359.8 th 1699 b= Sil -82 279.81 1139w
Sil -7 350.8 ¢ 1777 b+ Sil -99 602.9 ¢ 1569 kv
Sil -9 530.0 > 1943 0 Sil -140 701.7 & 1714 s
Sil -13 662.8 ¢ 1552 v Sil -203 480.1 b 1721 b
Sil -18 481.4 bh 1850 £ Sil -206 475.1 >h 1695 it
Sil -19 349.6 ¢ 2080 ¢k Sil -224 363.2 1181t
Sil -20 584.6%¢ 2026 fm Sil -231 701.0 >¢ 1559 v
Sil -22 506.2 b 1745 M Sil-193 721.4 % 2540 b
Sil -23 425.0 ¢h 2594 »d Sil -198 387.2 1391 pv
Sil -24 529.0 > 1580 kv Sil -199 607.3 *¢ 1485 v
Sil -25 586.1%¢ 1895 fp Sil -208 591.52¢ 2166 i
Sil -28 517.2 b 1659 v Sil -210 501.0 b 1742 bt
Sil -31 540.1 > 1538 mw Sil -211 580.19 b 1713 br
Sil -33 491.2%h 1413 v Sil -64 426.0 ¢h 1353 =v
Sil -34 433.7 h 1399 p-v Sil -66 475.4 b 1960
Sil -39 496.1 >h 1689 it Sil -74 420.1 ¢h 1115"v

Sil -44 4643 >h 1496 ™v Sil -94 300.2" 1098 ¥
Sil -48 286.4" 1157 »v Sil -95 389.8 1 2917
Sil -51 446.4 1507 »v Armaviresky 406.2 ¢h 2695 *¢
Sil-53 496.4 bh 1196 % Sil -96 848.22 30352

Sil -54 505.4 b 1549 m-w Sil-75 478.0 b 16341
Sil -58 672.5 %4 1668 it Ghasem 454.6 " 2342 o8
Sil -59 507.4 b 16301 Progress 513.3 b 1475w
Sil -61 402.9 b 2530 b Master 609.3 ¢ 2065 ¢!
Sil -276 576.0 ¢ 2292 ¢ Gabor 583.7 b8 2052 em
Sil -221 4542 bh 1380 P Azargol 584.1 b 2353 of
Sil -237 468.9 b 1644 i Barzegar 457.0 b 2759 &
Sil -292 512.8 " 1424 ov Lakomka 483.3 >h 1656 ¢
Sil -198 464.0 bh 16331 Zarya 490.7 bh 1621 fo
Sil -238 413.54h 1374 % Record 602.4 *¢ 1842 &t
Sil -215 542.1>h 1882 Farokh 619.52" 21224«

A0S b sy i b 50 (5,00 ire M s me DS JBlas a0l Gulusl oS ie B> (gl sloy Sile
Means that have a common letter, have not significantly different together based on LSD test at 5%.
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Table 5. Mean comparisons for yield, yield components and RWC of sunflower genotypes in water stress condition.

o aldolaxy o Slos LR HERINEY

Ly GEAE ek wb T s sk -
“£95f6  Head  No.ofseed  Seed Sl o | aigij el Head  No.ofseed 4/0os5des ol (oo
Genotype diameter per yield RWC Genotype diameter per Seed yield RWC

name (cm) diameter (g/plot) (%) name (cm) diameter (g/plot) (%)

Sil -2 14.612 804.1 @ 36.18 *¢ 327" |sil-42 8.34 m-o 478.7 &V 36.18 * 56.7 !
Sil -6 12.66 *" 638.4 »¢ 31.25m  382M |gil-82 11.315n 385.3 v 31.25¢m 3036
Sil -7 11.41 20 586.2 ¢m 31.96 ¢! 324 |gil-99 10.86 «° 577.1 ¢P 31.96 ¢! 46.9 c*
Sil -9 12.63 *h 5823 ¢cn 33.75%0 0 30.7™ i1 -140 10.16 f° 420.9 “’ 33.75bh 37.10"
Sil -13 14.03 *¢ 496.1 fu 26.51 &* 235" Sil -203 12.33 21 4279 v 26.51 &* 43.7 d'.‘
Sil -18 11.74 1 680.8 *f 30.269Mm  63.7%" I gi1-206 10.56 4-° 395.5 mv 30.26 ¢m 60.8 >
Sil -19 11.96 ¢ 760.5 4 35.00 bf 36.617 | Sil-224 7.83° 390.2 mv 35.00 f 47.7b
Sil =20 14.48 ® 608.0 ©k 33.38 b 56.8%1 |gi1-231 9.26 ° 382.7 0V 33.38 b 60.5
Sil -22 13.34 2 638.3 *¢ 26.79 33.1 Sil -193 10.88"“0 5472 ¢t 26.79 f‘" 545"
Sil -23 11.73 ! 578.1 ¢° 26.64 fr 38.0™ | gi1-198 9.26 380.4 o 26.64 247"
Sil -24 12.06 i 2926V 17.38 % 3820 | gj1-199 11.01 ° 434.5 “’ 17.38 % 39.1¢€"
Sil -25 9.67 &° 564.8 ¢4 3042 cm 473°T |Sil-208 11.80 *! 614.0 b 30.42 ¢m 53.8 “’
Sil -28 12.66 h 516.7 v 26.70 Fr 53.1 z‘".’ Sil -210 10.16 F° 4438 &Y 26.70 & 59.4 )
Sil -31 10.30 ¢° 507.8 fu 24.46 v 604 |gj-211 10.75 ¢° 406.4 ™ 24.46 <V 56.3 am
Sil -33 9.87 &° 435.9 v 24.14 v 51.9* | gil-64 7.74° 371.09v 24.14 65.9 a¢
Sil -34 11.75 ! 413.1 kv 21.45™ 589 |gil-66 9.86 &° 637.1 ¢ 21.45w 71.6 %
Sil -39 13.62 24 578.3 ¢° 29.06 ©" 40.7°" | Si1-74 8.71 ko 457.5¢&V 29.06 ¢ 73.3 %
Sil -44 12.51 2 507.9 fv 24.66 1 2417 |sil1-94 8.17 m° 391.1 mv 24.66 1 77472
Sil -48 12.85 ¢ 34545V 19327% 334Kk gl 05 11.26 >0 717.8 “‘f 19.32 7% 75372
Sil -51 9.50 o 396.1 mv 18.53 v 273" | Armaviresky 11.32 bn 619.3 b 18.53 v 44.4 dr
Sil -53 9.4] b-o 633.81 15.67% 252" |Sil-96 8.55 1o 772.1 ¢ 40.44 74472
Sil -54 8.83 3540 17.71 5% 64.6*% |§il1-75 9.68 &° 378.8 PV 17.71 5% 53.4 20
Sil -58 8.76 ko 3279 16.58 "W 27.5"" | Ghasem 11.40 2" 408.6 v 16.58 "W 46.7 ¢t
Sil -59 10.73 d° 537.6 ¢ 25.44 Mt 61.3 Progress 1091 ¢° 419.0 25.44 Mt 62.6 ‘“
Sil -61 10.94 «° 765.4 ¢ 40.44® 66.1*° | Master 12.69 a0 522.6¢t 15.67 W. 59.4 a'{
Sil -276 11.82 1 82292 32.89 bi 39.8" | Gabor 10.74 «° 3189w 32.89 bi 61.3%)
Sil -221 11.40 " 467.7 & 20.62°%  28.7°F | Azargol 13.49 a¢ 420.21 20.62 v 60.0 “J
Sil -237 10.95 ¢° 375.6 9V 17.75 5% 251" Barzegar 11.50 m 588.4 cm 17.75 sV 60.1 *)
Sil -292 10.04 &° 390.0 mv 16.89 v 37.3% |1 akomka 11.75 ! 607.2 ¢! 16.89 v 69.0 *4
Sil -198 10.69 4 464.3 & 21.00 ™% 442" Zarya 14.36 @ 539.6 ¢ 21.00 ™v 56.3 am
Sil -238 10.96 <° 429,71 19.50 P 3325 | Record 11.97 2% 507.2 fu 19.50 P 6532
Sil -215 10.77 ¢° 548 8er 30.78 ™ 55.7*" | Rarokh 10.71 4o 408.8 v 30.78 em 71.7 %

5,5 55080 b ae o iy e )0 (6l pime BB Jls e B Blas 903l elul oS i By gl sl Siles
Means that have a common letter, have not significantly different together based on LSD test at 5%.
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Table 6. Analysis of variance for yield and yield components of sunflower under two treatments of water stress and
non-stress.
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i gbe gl Head &0y 5 No.ofseed  Weightof  Seed yield '
$.0.V df  diameter (cm) No. of head per m*> per diameter 1000 seeds (g)  (g/plot) RWC (%)
A 2 0.189 0.0002 496.4 1.35 0.513 0.065
Replication
ey FH 0.104 1 0.330 ™ 9.06 ™ 1944 8549 4261
Water stress
s
2 0.144 0.062 14.81 0.051 0.469 0.020
Error
(1) @yl oo 2 3.39 5.1 0.76 0.57 2.29 0.25
CV (%)

PSR W Vi I SR NP E PRSP P

** and ns: significant in 1% level and non-significant, respectively
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Table 7. Mean comparisons for yield and yield
components of sunflower under two treatments of water
stress and non-stress.

s &1 I 39 Aild > Slos ol lgizxo
slo
Weight of 1000 Seed yield e
treatment seeds (2) (e/plot)) RWC (%)
O P 4176 a 33592 66.09a
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SRy S 38 16 2603b 4923 b

Water stress
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Means that have a common letter, have not significantly
different together based on LSD test at 5%.
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Table 8. Correlation coefficients between yield and yield components of sunflower genotypes.
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No. of head per m?
Geb o &l 20 0262 0.090™ 1
No. of seed per diameter
5 13 43 sk % ok
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Weight of 1000 seeds
7 R . . .
Slami Gz (390 0226 0.037 0.138 0.066 ™ 1
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** * and ns: significant in 1% and 5% level and non-significant, respectively
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Table 9. Tolerance indices in sunflower genotypes.

gl el o @ o 4 gl el ] o &
Genotype name STI SSI Genotype name STI SSI
Sil -2 1.19 0.62 Sil -42 0.69 0.61
Sil -6 0.81 0.26 Sil -82 0.31 1.08
Sil -7 0.85 0.41 Sil -99 0.69 0.50
Sil -9 1.08 0.45 Sil -140 0.58 1.84
Sil-13 0.69 0.61 Sil -203 0.88 0.65
Sil -18 0.83 0.65 Sil -206 0.56 1.55
Sil-19 1.12 0.66 Sil -224 0.40 0.51
Sil -20 1.10 0.70 Sil -231 0.58 1.32
Sil -22 0.69 0.86 Sil -193 1.38 1.42
Sil -23 1.06 2.11 Sil -198 0.52 0.84
Sil -24 0.39 2.07 Sil -199 0.68 0.35
Sil -25 0.96 0.70 Sil -208 1.35 0.75
Sil -28 0.75 0.75 Sil-210 0.88 0.91
Sil -31 0.55 0.70 Sil -211 0.62 1.44
Sil -33 0.51 0.61 Sil -64 0.50 0.91
Sil -34 0.49 0.96 Sil -66 1.04 1.01
Sil -39 0.74 0.35 Sil -74 0.30 0.86
Sil -44 0.57 0.62 Sil -94 0.36 0.33
Sil -48 0.33 0.69 Sil -95 1.99 1.15
Sil -51 0.48 1.55 Armaviresky 1.72 1.27
Sil -53 0.33 1.42 Sil-96 2.37 1.02
Sil -54 0.40 1.77 Sil-75 0.64 0.91
Sil -58 0.42 2.25 Ghasem 1.54 0.56
Sil -59 0.70 0.83 Progress 0.55 1.24
Sil -61 1.65 0.56 Master 0.86 1.23
Sil -276 1.25 0.99 Gabor 0.59 2.33
Sil -221 0.46 0.90 Azargol 0.95 1.86
Sil -237 0.54 1.74 Barzegar 1.77 1.12
Sil -292 0.45 1.52 Lakomka 0.82 0.31
Sil -198 0.55 1.25 Zarya 0.86 0.69
Sil -238 0.44 1.08 Record 0.87 0.60
Sil -215 1.02 0.52 Farokh 1.20 0.64
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Abstract

The present study was carried out to identify sunflower tolerant genotypes at Research Station of
Dryland Agricultural Research Institute (Sararood) in Kermanshah. The experiment was carried out in
the form of a lattice square design. In this study, 64 sunflower genotypes with 8x8 arrangements were
compared in two conditions of non-stress and applying water stress (irrigation cut off at flowering stage).
The results showed that between genotypes as well as water stress treatment levels, there was no
significant difference in number of heads per area. For head diameter in water stress conditions, in 27
genotypes head diameter was more than 11.4 cm and in 16 genotypes, head diameter did not reach even
10 cm. In non-stress conditions, Sil-96 genotype was shown the highest number of seeds per head by
producing more than 842 seeds per head. However, 12 other genotypes were placed in a statistical group
with this genotype. By applying water stress in 11 genotypes (including the Sil-96), the number of seeds
per head was more than 630 and in 16 genotypes, the number of seeds per head was less than 400. In
terms of weight of 1000 seeds, there was no significant difference between sunflower genotypes in both
conditions of non-stress and water stress application. But by comparing two conditions of stress and
non-stress, it was found that water stress caused a significant reduction in the weight of 1000 seeds in
amount of 8.62%. Sil-96 genotype showed the highest seed yield in both stress and non-stress conditions.
Although in each of the conditions of the water treatment, were placed into a statistical group with four
other genotypes. Also, Sil-96 genotype had the highest stress tolerance index. Therefore, it seems that
this genotype is recommended for cultivation in both stress and non-stress conditions.
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