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Article Info ABSTRACT
Article type: Background and Objectives: Sunflower is one of the most important oil
Full Length Research Paper  plants adapted to different regions of the world. The spring and summer
cultivation ability of sunflower in temperate and cold regions and the
) ) autumn and winter cultivation ability of this plant in the southern tropical
Article history: . . . o . .
Received: 04.01.2024 regions of the country indicate t.he? .hlgh adaptabl.hty of Fhls. plant in
Revised: 04.20.2024 dlffer.ent regions of Iran. The p0551b111ty of mechanized cultlvatlon., shoﬁ
Accepted: 05.16.2024 growing period (about 100 days), relative drought tolerance and high oil
percentage of 40-45% are the advantages of sunflower cultivation. One of
the most important factors in the reduction of the sunflower cultivation area

Keyvyords: is the lack of access to certified seeds at the time of cultivation, and this is

Hybrid, while since 1987 to 2019, a number of 12 hybrids adapted to different

(S)tp?)r'll'rt)oumator’ conditions of Iran were introduced by the Institute of Breeding and
ability,

Seedling and Seed Production. Identifying and introducing high-yielding
sunflower varieties is one of the important goals of achieving self-
sufficiency in terms of oil production in the country. The object of this
research was to evaluate the compatibility and determine the agronomic
value of different sunflower genotypes studied in Shahrood region during
two years by the method of principal component analysis (PCA).

Yield

Materials and Methods: The experiment was conducted in the research
farm of the Shahrood Agricultural Research and Training Center in a
factorial format in the form of a randomized complete block design in three
replications in two crop years 1400 and 1401. In this test, ten promising
hybrids, two free pollinator breeding populations of sunflower were
compared with the cultivars Zarin, Golsa, Lacomka and Progressus as
experimental control cultivars.

Results: Based on the results, the two hybrids SUN97-H2 and SUN97-H28
and the Shahed Progress cultivar were ranked first with their seed yield of
4557, 4516 and 4305 kg ha, respectively. Examining the performance
characteristics and performance components of the examined genotypes
based on the environmental change coefficient showed the performance
stability of SUN97-H2 and SUN95-H7 hybrids and all four open-pollinated
populations. Based on the results of composite variance analysis, a
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significant difference was observed between the studied genotypes. The
main effects of the year on the characteristics of the day of flowering, plant
height, weight of 1000 seeds and diameter according to maturity, plant
height, weight of 1000 seeds and diameter according to the probability
level of 1% and on the trait of plant height at the probability level of 5%
were significant. It was not significant on the traits of day to maturity, stem
bending, seed yield, oil yield, oil percentage, number of seeds per pod and
stem diameter. The main effects of genotype, in addition to the significant
effect on the aforementioned traits, were also significant on oil percentage
and yield. Also, the interaction between year and genotype on yield, oil
percentage, stem bending and number of seeds according to stem diameter
was significant. The coefficient of variation in the analysis of variance
varied between 2.8 and 26.12 and only in oil performance this coefficient
was more than 25. Based on the results of factor analysis, the evaluated
traits were divided into two factors. The evaluated traits, except the
percentage of stem bending and diameter, were included in factor one. The
eigenvalue of the first factor is 6.86, while the eigenvalue of the second
factor is 2.74, which means that the credit of the first factor is almost three
times that of the second factor. The first factor with a variance percentage
of 62.41% represents the most diversity, while the second factor explains
24.93% of the changes and variations between agricultural characteristics,
also the cumulative variance percentage indicates that the sum of the
factors of one and two justify 87.34 percent of the total changes, and the
contribution of factor one alone is 62.41 percent of the total changes.

Conclusion: Genotypes G1, G5, G2, and G9 have high compatibility in the
Shahrood region in terms of stability of yield and oil percentage, which is
one of the most important breeding goals for breeders of this oilseed crop,
and are recommended for cultivation by agricultural operators.
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Table 1. Genotypes evaluated in compatibility test.

BLY o s oyled
Code Stemma Number
SUN97-H4 RGK15xAGK370 1
SUN97 -H32 RGK15xAGK32 2
SUN97-H28 RGK15xA1221 3
SUN99-110 RGK3bxAGK110 4
SUN95-H4 RGK24xAGK370 5
SUN99-H18 RO53xA067 6
SUN99-H3 RGK15xAF81-222 7
SUN95-H7 RGK25xAGK330 8
SUN99-H9 RF81-65xAGK370 9
SUN97-H2 RGK15xAF81-112 10
SUN99-OP4 LAKUMKA99 11
SUN99-OP8 PROGRESS 99 12
LAKUMKA LAKUMKA (Control) 13
PROGRESS PROGRESS (Control) 14
ZARRIN ZARRIN 15
GOLSA GOLSA 16

S ol 5 Kb Slas g 51 S -Y g

Table 2. Some physicochemical characteristics of the soil.

Lt Qs ol o
- - = # EC pH S il oS adlate
(ppm) %) %) %) oil texture egion
35 8l
7.28 0.04 307 0.4 2.22 7.43 £
Shahrood

AndlUaos ;g0 aihaie oddl 5 oLdlae Oliatse -V J g

Table 3. Geographical and climatic characteristics of experiment location.

Blogo eSSl s e S J LU e
Maximum Minimum . . . .
temperature (°C) temperature (°C) Elevation (m) latitude Longitude Region

35 8l
41.68 20.80 1420 54.58 35.36
Shahrood
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Table 5. Comparison of the average traits evaluated in different pepper lines.

Y J»Lc \ J»Lo olew
Factor 2 Factorl Variable
A6 S,
0.997 0.038 G B
Days to flowering
T
-0.135 0.811 S B
Days to ripening
3 )
-0.460 0.766 Ree
Plant height
3 sl
0.469 0.834 e
Height Heads
Ul Oy
0.226 0.857 LRI 002
1000 — seed weight
b il sl
0.551 0.718 b 03l sl
Seed number per head
-0.262 -0.947 Sb s
Head diameter
A
0.627 -0.730 Sl Sk
Bending of the stem
L L
0.232 0.901 o
Stem diameter
-0.204 0.972 020 e
Oil percentages
il <
0.621 0.697 N
Seed Yield
0% ARV
2.74 6.86 R o
Special amount
3Ll s
24.93 62.41 oy e
Variance%
R |
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Fig. 1. PCA diagram related to the distribution of sunflower genotypes and agricultural characteristics around
the two main factors in two years.
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