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Introducing Omid safflower variety with high oil content suitable for

cold and moderate rainfed conditions of Iran
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Table 1. Mean, minimum, maximum and standard deviation of some agronomic traits of safflower genotypes in rainfed

condition in Sararood Research Station.

T S TV L ol (R PRI VY FARTE Rt s gl SRV RSO < 2Ake

DSF DM (e sil) SB H/P “*) " 0il content (%) (grie VA2 0 )

PH (cm) TSW (g) SY (g/1.8m?)
Mean S 184.38 210.18 104.76 7.89 20.56 29.42 28.46 228.20
Min. S 174.00 198.00 88.33 6.33 12.67 20.20 15.20 99.68
Max. et 189.00 215.00 115.00 10.33 27.00 4220 40.69 653.85
STD las 3l il 2.10 231 448 0.67 3.02 4.67 4.15 82.23

(grre VA 53 8) als s Slae SY o 5) 6l 58 055 TSW ey 53 058 slaws H/P o (sl 4ls 5145 =SB e(a 5L) 6 ¢ 551 PH sy b 555 3145 DM a8 5,2 6 55, slaws :DSF
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Table 2. Mean comparison of some agronomic traits of advanced and high oil content

safflower genotype in rainfed conditions Sararood Research Station in 2013-2014.

Sy (5) <ls i 035 2 Se o S P2 Ol
Genotype 000 SW(g) OB A Gy 055 (e
SY(Kgha™) OY(Kgha) Oil content (%)
PI- 401475 32.2 gh 789.2 ab 259.07 abe 32.81 ghi
PI - 283791 34.0 efg 780.8 ab 286.85 ab 36.73 abc
PI - 237549 29.01 822.5 ab 248.37 abc 29.57k
Olgisl 03 5 35.3 def 208.3 f 72.50 34.79 c-g
25 373 cd 583.3 b-e 205.38 b-e 35.17 b-f
PI-258409 31.5 ghi 802.5 ab 263.49 abc 33.08 fgh
SNC . 1 28.8 1 829.2 ab 299.59 ab 36.12 a-e
-SSP R 372 cd 926.7 a 34721 a 37.43 ab
FIRO- 44 25.0 576.7 b-¢ 195.63 b-¢ 33.93 d-h
Sy oS 30.5 hi 600.0 a-e 202.48 b-e 33.75 e-h
LRV 55/292 35.3 def 690.8 a-e 245.00 abc 35.41 b-f
472 36.8 cd 694.2 a-d 259.28 abc 37.31 ab
LRV 51/5 38.2 bed 615.8 a-e 219.92 b-e 35.71 b-¢
PI - 388907 39.3 be 360.0 ef 105.78 ef 29.15k
Ll 40.2 b 774.2 ab 296.05 ab 38.27 a
PI - 304451 322 gh 376.7 def 114.16 def 30.29 jk
PI - 248356 36.7 cde 414.2 c-f 149.52 c-f 36.20 a-d
PI - 544030 31.2 ghi 666.7 a-e 203.60 b-e 30.57 jk
RIAJE 48.7 a 708.3 a-d 217.82 b-e 30.79 ijk
288-S6-V-58/697 32.0 gh 678.3 a-¢ 238.22 abc 35.09 b-g
(. 35.7 def 738.3 abc 270.71 ab 36.65 abc
PI1-592391/sunset 33.7 fg 565.0 b-e 180.82 b-f 31.97 hjj
5-LRV 51/206 i, 36.8 cd 541.7 b-e 198.35 b-e 36.46 abc
6LR /55 -657 -l 32.5 gh 635.8 a-e 224.07 bed 35.22 c-f

Q,u:u);aJ\_,.»\CLJ;Q_Ql%;tu\;xg¢y;Twutﬂu\{6‘¢§}:¢gfe&&l»di,lsf&ud,ﬁgoyﬁﬁ

ISR Eogt s

Means, in each column, followed by at least one letter in common are not significantly different at the 5%
probability level using Duncans’s multiple range test.
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Table 3. Mean, rank and standard deviation of rank for oil content of safflower genotypes under rain-fed condition in different locations

and years (environments)

A AFAY-AY 5,0 IFAY-AY Ll AARLECUNWE AFAY-AY \AY-AY 42l _ ol il als o) (Sl
A Sar2013-14  Gam2013-14  Gam2014-15  Mar.2013-14  Mar. 201415 2% 7. Average ol
Genotype - - - - - Rank Mean
Oil% (R) Oi% (R) O0i% (R) Oil% (R) Oil% (R) Rank SD content
LRVS51/5 32.7 13 31.7 11 32.0 10 31.0 12 32.0 9 11 1.58 31.88
abls 295 14 30.3 12 322 8 27.7 13 322 7 10.8 3.11 30.38
Ll 36.8 2 36.3 1 34.6 1 35.2 1 33.6 1 1.2 0.45 353
25 37.0 1 33.8 6 324 7 35.1 2 325 6 4.4 2.70 34.16
472 352 4 344 3 33.0 3 335 4 33.0 3 34 0.55 33.82
ke 33.0 12 335 8 322 8 312 11 322 7 9.2 2.17 32.42
LRV 55/292 342 10 34.0 5 30.6 11 324 9 31.6 10 9 2.35 32.56
Olgpwlos g 335 11 335 8 32.0 10 31.7 10 32.0 9 9.6 1.14 32.54
PI-592391/sunset 343 9 33.6 7 32.5 6 32.5 8 325 6 7.2 1.30 33.08
PI-283791 35.1 5 353 2 325 6 334 5 32.5 6 4.8 1.64 33.76
SNC . 1 34.7 6 33.8 6 32.1 9 329 6 32.1 8 7 1.41 33.12
6LR/55-657 Varamin 34.7 6 34.1 4 32.8 5 329 6 32.8 5 5.2 0.84 33.46
5-LRV51/206 Varamin ~ 34.6 7 333 9 329 4 329 6 329 4 6 2.12 33.32
b ome Joe  35.6 3 33.6 7 322 8 339 3 322 7 5.6 241 335

cays e 352 4 34.1 4 33.5 2 334 5 33.5 2 34 1.34 33.94
288-S6-V-58/697 34.4 8 31.8 10 322 8 32.6 7 322 7 8 1.22 32.64

&l :Mar L= Gam oyl :Sar c 4, R (Ws)3) 4l 25, 015 :0il%
0il%: Oil Content (Percent), R: rank, Sar.: Sararood, Gam.: Gamloo, Mar.: Maragheh
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Table 4. Mean, rank and rank standard deviation of seed yield of safflower genotypes in rain-fed condition in different locations and years

(environments)
WAY-AY 5| WAY-AY L WAF-AF L AY-Ay Ll WAY_a¥F a5l _ _
= Sar 201314 Gam.201§j14 Gam.ZOIiIS Mar. 201314 Mar. 2014-15 SN kSl s Sl S
Genotype Rank Mean Rank SD Average seed yield
SY (kgha!) R  SY(kgha!) R  SY(kgha'!) R  SY(kgha!) R SY (kgha) R
LRVS51/5 1222 1 448 11 761 1 334 3 803 4 4 4.12 714
RN 810 8 589 4 370 13 330 5 582 14 8.4 4.62 536
W 884 4 590 3 477 5 317 7 727 7 5.2 1.79 599
25 737 10 408 14 470 6 332 4 767 6 7.8 4.15 543
472 878 5 491 9 401 9 301 9 709 9 7.4 1.95 556
[ 877 6 390 15 429 8 306 8 853 3 7.6 4.56 571
LRV 55/292 703 11 533 7 537 2 279 13 709 8 7.8 4.32 552
Olgiol 03 55 921 3 529 8 359 15 282 12 641 12 9.4 4.39 546
PI1-592391/sunset 566 13 608 2 369 14 273 15 610 13 11.2 5.22 485
PI - 283791 696 12 414 13 522 3 300 10 950 2 8 5.15 576
SNC . 1 836 7 633 1 381 10 387 2 653 11 5.8 4.09 578
6LR/55-657 Varamin 798 9 414 13 376 11 319 6 769 5 8.6 3.21 535
5-LRV51/206 Varamin 528 15 426 12 371 12 278 14 693 10 12.2 2.39 459
i ome Joe 1088 2 577 5 458 7 259 16 471 16 8.8 6.72 571
s 8 543 14 535 6 333 16 287 11 958 1 9.4 6.27 531
288-S6-V-58/697 462 16 474 10 471 4 485 1 538 15 9 6.60 486

SY: Seed Yield (Kgha), R: rank, Sar.: Sararood, Gam.: Gamloo, Mar.: Maragheh 4|0 :Mar = Gam ol w :Sar c 4, R (G s (,Jf,l;) 4ls 5 Shes :SY

ARR
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Table 5. Estimation of some parametric and nonparametric measures for oil content of safflower genotypes in 5 environments

b 55 a3 55 S0l oS0k Sl Ol e B e el o, VST Ol L el sl ol
Genotype Average oil content Rank mean  SDR s, GAI Pi W2 SitH Si® (Rank Sil+R)
LRVS51/5 31.88 11 1.58 31.88 6.95 1.92 0.8 2.5 18.0
Obel 30.38 10.8 3.11 30.33 16.05 21.89 1.7 9.7 22.8
Al 353 1.2 0.45 35.28 0.27 1.63 0.1 0.2 2.2
25 34.16 4.4 2.70 34.12 1.53 7.39 1.5 7.3 15.4
472 33.82 34 0.55 33.81 1.61 0.12 0.3 0.3 5.4
[ 3242 9.2 2.17 3241 4.99 1.80 1.1 4.7 18.2
LRV 55/292 32.56 9 2.35 32.53 4.10 3.06 1.4 5.5 19.0
Olghol 03 5 32.54 9.6 1.14 32.53 4.34 0.52 0.6 1.3 14.6
PI1-592391/sunset 33.08 7.2 1.30 33.07 3.06 0.03 0.7 1.7 13.2
PI - 283791 33.76 4.8 1.64 33.74 1.55 1.99 0.9 2.7 12.8
SNC . 1 33.12 7 1.41 33.10 2.72 0.50 0.8 2.0 14.0
6LR/55-657 Varamin 33.46 5.2 0.84 33.45 2.26 0.05 0.5 0.7 9.2
5-LRV51/206 Varamin 33.32 6 2.12 33.31 2.74 0.32 1.1 4.5 15.0
e e Jows 33.5 5.6 2.41 33.48 2.10 2.43 1.4 5.8 8.6
Sy oS 33.94 34 1.34 33.93 1.65 0.16 0.8 1.8 10.4
288-S6-V-58/697 32.64 8 1.22 32.63 4.49 2.15 0.5 1.5 12.0

'
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Figure 1. Biplot of comparison of the safflower genotypes with the ideal genotype

for oil content.
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Table 6. Mean comparison of safflower genotypes for oil content and seed yield in three locations of kermanshah.

4P\ TAY - VF40-1Y4F aims 1F40-1148 LT a3l _
Harsin 201718 Sahnch2016-17  Islamabad 2016-17 M oS
Genotype sy5 Oil% SY (kgha!) Oil%  SY (kgha!) OQil% SY (kgha') Oil% SY (kgha')
Sina [ - - 31.04b 701.7 30.42b 545.8 30.73 623.75
Faraman oLl 3090 1276.7 29.10c 804.2 29.08¢c 658.3 29.69 913.07
Omid 4ol 3310 1296.7 35.35a 748.3 35.82a 595.8 3476  880.27
SY: Seed Yield (Kgha), Oil%: Oil Content (percent) (o y3) 4ils 55 Ol e 011% (LS s pf)l:ﬁ gl 5 Shes :SY

S I pae S les Lp 55 0 Sl cla.g: OS5 (gl aals dim 350 3T ulasl Al o S ke O S5 Sl ‘5b|>4§@_h"ﬂ§jl¢ O 2 )3
Means, in each column, followed by at least one letter in common are not significantly different at the 5%
probability level using Duncans’s multiple range test.
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Fig.2- Reaction of advanced safflower genotypes to rust under field condition,
Sararood, 2016-17.
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Fig. 3. Reaction of advanced safflower genotypes to fusarium wilt under field condition,
Sararood, 2016-17.
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Table 8. Comparison of five important safflower fatty acids in Omid variety and Sina

and Faraman check varieties.

Fatty Acids (%) (4s,3) O o slade!
<S55 C16:0 C18:0 C18:1 Cl18:2 C18:3

Genotype Sl Sl dnl S gl S 5 S 5 § soe

Palmitic Acid  Stearic Acid Oleic Acid Linoleic Acid  Linolenic Acid Total
Omid | 7.55 1.87 12.94 77.14 0.10 99.60
Faraman ol 5 9.54 2.02 18.49 69.29 0.21 99.54
Sina [ 7.98 1.39 13.62 76.82 nd 99.81

nd: Not detecte o> b6 e ind
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ABSTRACT

Pourdad, S. S., Jamshid Moghaddam, M., Alizadeh, Kh., Shariati, A., Alipour, S., and Shahbazi Dorbash, S.
2024. Introducing Omid safflower variety with high oil content suitable for cold and moderate rainfed conditions of

Iran. Research Achievements for Field and Horticulture Crops Journal 13 (1): 91-109. (in Persian).

Safflower is the only native oilseed crop that is well adapted to different climate
conditions of Iran. Omid safflower (Carthamus tinctorius L.) variety with breeding code
of linel3 received attention during screening of Dryland Agricultural Research Institute
safflower collection due to having 38.8 percent oil content in 2011. Studies during three
years confirm high oil content in this line. Sixteen selected genotypes were evaluated for
adaptation in three agricultural research stations including Sararood, Maragheh and
Ghamloo under rainfed condition during two years, 2014 and 2015. Results showed that
line13 with 35.7 percent had the highest oil content compared to Faraman check variety
with 29.9 percent. Study on oil content and seed yield stability of genotypes through some
parametric (Wricke’s ecovalence, superiority measure, geometric mean) and non-
parametric measures (Huehn measures, rank mean, rank Si’'+R ) showed that line13 had
the highest oil content stability and in case of seed yield after line LRV51/5 had the
highest yield average and yield stability. GGE Biplot showed that linel3 was the closest
genotype to ideal genotype with the highest oil content and had high distance with other
genotypes. On - farm trials conducted in three regions of Kermanshah province under
rainfed condition revealed that linel3 had the highest oil content and oil yield over three
locations. Linel3 reaction against safflower rust and fusarium wilt diseases was moderate
resistant. Overall, line13 with superiority to other genotypes released as Omid varity for
fall planting in semi-cold and early spring planting in the cold drylands of Iran.
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