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Table 1. Code and names of the genotypes and safflower cultivars used in this experiment.

Genotype /g5 as Genotype /g5 R\

P1248833 10 P1305205 1

P1405968 11 P1271139 2

P1283745 12 P1199876 3

P1170275 13 P1283752 4

P1405957 14 P1283734 5

P1343780 15 P1544050 6

SINA 16 P1250599 7

Faraman 17 P1283751 8

Omid 18 P1406009 9
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Table 2. The meteorological data at the experiments locations - 2021-2022 crop year.

(515 ol 423) o> g Line ) 55k
The average temperature (C°) precipitation(mm)
Ol)‘ |a)_’> 45‘1.4 s)a)‘).w ')L" ‘b)-> d&‘)& »)5)‘).«» oLo
Khoram Maragheh  Sararood Khoram Maragh Sararood Month
Abad g Abad eh on
22 123 195 0 3 0 (Sep-Oct) ¢
147 45 12.2 304 253 24.8 (Oct-Nov) L1
9.8 2.07 8.1 89.5 90.7 395 (Nov-Des) si
6.5 -4.3 43 89.8 44.1 26 (Des-Jan) s
6 -5.01 35 29.7 30.1 54.3 (Jan-Feb).
10.6 0.97 8.3 336 51.2 29.6 (Feb-Mar).id
15.7 7.09 137 5 16.8 7.8 (Mar-Apr) .s,s,3
19.6 11.46 16.7 29 334 45,5 (Apr-May) =g
27 19 239 0 6.3 0 (May-Jun)sls =
307 300.9 227.5 oz
Total
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Table 3. Combined analysis of variance (ANOVA) of safflower genotypes for the studied traits
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DTF = Days to Flowering, DTPM =Days to Physiological Maturity, PLH= Plant Height, SBNP= Sub Branches Number per plant,
TKW=Thousand Kernel weight, YLD= Yield, OC= Qil Content
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Table 4. Comparison of the mean effect of location on the studied traits in safflower genotypes

(TKW) () «ls 4158 09

DTPM) 55 52 58 Ok 6 555
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36.59 195.41 164.14 (sararood) 55,
33.73 267.24 220.59 (Maragheh)4&1 ,e
1.30 0.92 0.50 LSD5%

DTF = Days to Flowering, DTPM =Days, TKW=Thousand Kernel weight
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Table 5. Comparison of the mean effect of genotype on the studied traits in safflower lines across all

locations
(D als 2y slsma (230652055 DTPM) oK,50 558 0y 635, DTM) st b 55, (GENOLYPES) s 55
0C (%) TKW (g)
31.54 33.36 229.11 190.78 1
3281 34.98 229.11 190.33 2
32.36 39.69 229.11 190.67 3
31.18 40.79 229.00 190.78 4
33.04 35.23 228.22 190.89 5
31.51 41.12 229.89 191.56 6
30.87 31.12 227.56 188.89 7
33.04 39.66 229.44 191.44 8
32.43 37.44 229.56 191.00 9
29.45 44.83 227.11 190.44 10
33.17 38.23 228.56 191.22 11
30.66 42.64 224,44 191.00 12
31.92 36.30 228.00 192.44 13
32.63 42.44 228.67 192.00 14
33.45 41.55 229.33 192.22 15
31.15 30.51 229.44 193.78 16
30.43 29.57 229.22 193.33 17
34.75 30.66 229.33 191.78 18
31.70 30.89 229.11 191.44 Sina
30.22 45.62 228.33 190.67 Faraman
31.11 30.79 227.56 191.89 Omid
29.45 29.57 224.44 188.89 (Min) sl
34.75 45.62 229.89 193.78 (Max) sl
31.88 37.02 228.58 191.36 (Mean) ., St
1.15 3.44 2.44 1.32 LSD5%

DTF= Days to Flowering, DTPM=Days to Maturity TKW=Thousand Kernel weight, OC= Oil Content
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Table 6. Simple analysis of variance (ANOVA) and comparison of the mean values of the studied traits
across different experimental locations.

s s ij}l.:S) 4l 5 Shas
Seed Yield (kg/ha)

Gy o p el

Number of Sub-branches

(rosle) €65 gl
Plant Height (cm)

(TS

e 395l LT e &l 33,0 LT &l 35,0 LT e Genoty)
Marag) Sararo) Khorama) Marag) Sararo) Khorama) Marag) Sararo) Khoram) (pes
(heh (od (bad (heh (od (bad (heh (od (abad
68.2 513.0 1856.7 4.00 12.10 16.97 30.90 76.33 105.17 1
206.9 358.6 1956.7 6.00 11.00 11.57 33.90 74.83 103.33 2
173.9 4015 1717.5 5.17 11.23 11.57 3490 61.50 89.50 3
186.5 3374 2090.6 5.17 9.67 14.43 29.63 70.33 98.67 4
1835 2751 1698.2 4.33 8.57 14.77 29.47  65.33 92.17 5
2248 2754 1719.1 5.00 8.77 15.67 36.23  69.83 97.00 6
200.1  480.1 2166.9 4.17 11.33 12.43 3520 81.33 109.50 7
90.3 2125 1384.4 5.00 1.77 14.90 38.87 67.50 95.83 8
193.8  310.7 1971.1 4.67 9.63 14.87 3533 73.33 102.00 9
1344 3141 1988.6 3.67 9.67 11.80 35.67 89.50 117.00 10
137.3  488.9 1136.7 4.33 12.23 15.10 3153 70.67 97.33 11
87.5 419.6 1863.9 5.67 11.77 15.10 36.33  87.00 114.67 12
154.0 310.9 1553.3 3.17 10.33 13.00 3043 74.33 102.00 13
211.0 300.0 1129.5 6.83 9.57 10.43 37.67 57.17 84.33 14
95.7 344.8 1360.3 3.33 10.00 13.33 29.77  53.50 82.67 15
95.5 289.0 1606.7 3.67 9.10 11.00 35.10 85.33 112.83 16
155.0 2234 1890.4 3.83 7.47 9.90 26.30 94.17 122.50 17
1711 236.3 1818.4 4.33 8.43 12.57 3123 83.83 111.17 18
86.4 414.0 2347.9 3.50 10.23 13.20 28.47  90.50 119.00 Sina
80.7 433.9 2086.2 4.67 11.00 15.10 33.90 88.67 117.00  Faraman
100.6 1994 2117.1 3.67 8.53 15.87 30.90 87.17 115.50 Omid
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Sl
2248 513.0 2347.9 6.83 12.23 16.97 38.87 94.17 122.50
(Max)
oSSl
1446  339.9 1783.8 4.48 9.92 13.50 3294  76.29 104.25
(Mean)
59.62 2158'3 574.05 1.72 2.97 4.61 6.73 7.34 7.49 L%/?S
*k ns *%k *%k ns ns * *%k *%k F Ojﬁ)"l
2498  38.93 19.45 2320 18.17 20.72 12.37 5.82 4.35 CV(%)
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EXTENDED ABSTRACT

Introduction: Introduction: Safflower is currently recognized as a climate-resilient crop due to its ability
to perform relatively well across a wide range of regions and diverse climatic conditions. The production
and introduction of new safflower varieties suitable for Iran's climatic conditions and the changing climate
in recent years is essential, with a prerequisite being a thorough examination of the genetic diversity of
native and imported ecotypes. This study was conducted to evaluate safflower lines for various important
agronomic traits and oil content, aiming to select desirable genotypes for use in breeding programs during
the adaptation phase.

Methodology: In this experiment, 18 safflower lines (selected in a preliminary trial) along with the
introduced cultivars Sina, Omid, and Faraman by Dryland Agricultural Research Institute (DARI) were
evaluated in a randomized complete block design with three replications during the 2021-2022 growing
season at three locations: the Dryland Agricultural Research Institute (Sararood Station, Kermanshah,
Iran), the Agricultural and Natural Resources Research Center of Lorestan, Iran, and the research farm
of the Dryland Agricultural Research Institute (Maragheh, East Azerbaijan Province, Iran).

Research findings: The results of the combined analysis of variance showed that the effect of location
was significant for all measured traits except seed oil content. The genotype-by-location interaction was
not significant for phenological traits (days to flowering and days to physiological maturity) and thousand-
seed weight, indicating relatively similar behavior of the genotypes for these traits across the experimental
locations. The genotypic variation range was high for seed oil content (75.65%) and thousand-seed weight
(68.25%), while it was low (less than 10%) for other traits. Based on the results biplot of genotype X trait
performance, Line 1 showed high specific adaptability to Kermanshah. The Sina cultivar and Line 7
performed superiorly in Lorestan, while Line 6 was distinguished in Maragheh. Correlation analysis of
agronomic traits also revealed a significant positive correlation between plant height and yield, as well as
between plant height and the number of sub-branches. Based on the preliminary adaptation results of
safflower lines under rainfed conditions in the three regions and their mean rankings, some lines were
selected for further breeding programs at the Dryland Agricultural Research Institute of Iran.
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