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Extended Abstract

Introduction and Objective: The development of oilseeds cultivation is one of the important
and major goals of the country in achieving self-sufficiency in this field, which will play an
important role in food security. Camelina is a promising oilseed that could potentially be used as
a low-input crop for production in the drylands. However, little is known about camelina’s
breeding lines. Therefore, this study was performed to investigate and screen advanced camelina
lines in terms of agronomic characteristics, yield, and percentage of seed oil using various
statistical methods.

Materials and Methods: In this study, 19 advanced high oil lines along with cultivar Soheil were
screened for agronomic characteristics, yield, and percentage of seed oil. The experiment was
conducted in a randomized complete block design with three replicates under rain-fed conditions
at Sarab-Changai Research Station, Lorestan Agricultural and Natural Resources Research and
Education Centre, Khorramabad, Iran during the 2020-2021 cropping year in rainfed condition.
Results: According to the results, the oil yield and grain yield traits with more than 40% had the
highest coefficient of variation. Day-to-flowering and day-to-maturity traits had the least
variability according to this statistic. Analysis of variance indicated significant genotypic
diversity between the studied genotypes in terms of most traits. The highest grain yield (901
kg/ha), oil content (35.83%), and oil yield (324 kg/ha) were recorded for DH60 line. According
to the results of means comparison, plant height of genotypes was between 70.17 and 80.33 cm,
day to flowering between 124 and 136, and day to maturity between 156 and 167. The correlation
between grain yield and seed oil content (0.744™) and oil yield (0.995") was positive and highly
significant. Genotypes were clustered into three groups and the groups were statistically
significantly different in most of the traits.

Conclusions: lines DH60, DH61, and DH105 were known as desirable and candidates for further
breeding and agronomic research programs based on the results of various statistical methods
including mean comparisons, cluster analysis, “genotype X trait” biplot, and SIIG index. lines
DH41, DH69, DH128, and DH82 were also identified as the weakest genotypes in terms of the
studied traits and are not recommended for economic cultivation. The results of this study showed
that camelina is a crop plant adapted to dry conditions and a short growth period that has the
potential to provide diversity in dryland crop rotation.
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Table 1. Name, code and other information related to the genotypes
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Table 2. Descriptive statistics parameters for studied traits in 20 camelina genotypes
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Table 3. Analysis of variance for studied traits in 20 camelina genotypes

Mean Squares

Slaye (65ke

af
. Day to Day to d>d S.0.V
Sub b;g?;}l‘a‘r‘i‘mber Plant height Seed filling ratio Se;‘irﬁgg“g dﬂamﬂlty‘ fcower;ng o &y gilie
. AR Sy glis)| &l Ay oo gy oy G jgy ol U ggy ol 2L
By yd o0 a5L5 ol b : Ald Ay 0y -
c () 25
Replicat
4.3540™ 70.4063™ 0.000022" 3.4667" 146167 46167 2 i
. - - . Genot
3.1761™ 20.3545m 0.000114 51.7289 16.978 54.0315 19 enotype
)
E
3.7109 39.7483 0.000013 1.6421 5.8096 17921 38 i
TV %
15.84 8.37 11.90 4.11 1.50 1.03 - (/) s N
L) Sl Co o

2oy ) 5oy 0 Jleis! pdaw 53 I gixe g )3 Gre s Caiga g

", " and **: Non significant, significant at the 5% and 1% probability levels, respectively.


http://dx.doi.org/10.61186/jcb.15.47.152
http://jcb.sanru.ac.ir/article-1-1396-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-18 ]

[ DOI: 10.61186/cb.15.47.152

Pl asie 5 (3gden] oty s (g yol LS

oy VY 50l ¥V oyleds ol o /25 LS oMol aslisings
=Y Jgde el
Table 3. Continued
Mean Squares
ey Sk
Oil yield Oil content Seed yield Thousand Seed Silique Silique d.f
(Kg/ha) (%) (Kg/ha) seed weight number in number in number in 4 3 SOV
o9y Sles lgice &l s Slas () silique main branch sub branch ol Slyets lie
2 pSskS) e 3 p)55kS) &l a3 Pabols e ol O e s
(ko (3o ) (e (¢s5) o Sleleliny epels
o N o . . . . Replication
19719.8708 28.7038 115981.415 0.014200™ 3.1292m 67.7344" 23.1542m™ 2 s
o o I - * N Genotype
13774.4461 14.6228 95206.627 0.032828 10.2807 67.1065™ 33.3605 19 g}
2534.7258 5.7862 20872.478 0.007006 5.1248 37.2288 16.8954 38 rura(z
CV%
29.30 7.31 28.27 9.12 15.43 12.17 13.57 - e Jugw
(%)

ns

Loy Y g aoyd b Jlaisl s 53 )l giae 5 o Gmapd i T

s, " and **: Non significant, significant at the 5% and 1% probability levels, respectively

&S Mol sl paly 5l oeslawwl oplpls (al, 2017
@ Sis LBl JS5g) slaanly o 1y 3)Sles il
cSlyg (Lily et al., 2021) cuwl moo jlun el o ST
odimd b (A loj Cao lp ((/AY) YU gpd
Lily et al., ) cusl LdolS” J5355 (sladisS oMol iso
(2021
] 4 byye (e Slo Ar) Sy i)l oyt
9] 4 by S0 3 (28 43L5 Blu (i 917 9 V)
Vg slp (el VoY) &g i) g 3208 092 V7
slacwgs ly (V1 IPY) W9 53 (o258 45U Sk (e
Vel oo bdolS 659y elasy) 1S0lo b ol (Aalis) Yo 502
V-0 b £0 I 4 (Veljkovic e al., 2022) Ya/A b
(Czarnik et al., 2018; Jankowski et al., 2019)
Olas ol (ls) Ve gy wCul oddd ()55 yio b
P o Mg (T500) (28 b > Gygd Slas
50 Olas cpl Hlade (o i6S g (yy3 0 (OVAY) Lol a5l
Sl dlely b odaline VA g A clacuisl Sl e
Czarnik ) ool oad [5)155 VY0 9 5+ oy &g 53 opyo>
039 9 (VANY) s yes 50 aibs olass o YL (e al., 2018
5 VY lacuis 4 i i (p)S VN-Y) ab e
oylod (sloai 4 (slaie sty ] e o yieS 9 VY
& i yje (wSibe g (55 IVEV)Y g (302 VV/+ ) Y
wdlisee mlo )0 g p)S [N adllae (ol > s
Jankowski ) sae ¥+ B Ve oy LulolS sy 5o aiby slass
S MA L /Y o &b Gl 459 o (et al, 2019
» 5 (Jankowski et al., 2019; Zanetti et al., 2017)
S MY 5 /A o LS &by a5y wldllas plo
Walia et ) p,5 V/+Y o +/VY (4 o (Campbell, 2018)
ol o (yo)l35 iy byl b g Cuigi} 4 A (al., 2021
S o2 j QLS b aslon 55 LbelS™ y> il Jl3 (5
b St loj )3 2lg g Ol bl g 50 o515 4 g
(S p,SelS AY) Wby 5 Slee by AL o
YYEIEY) o9y 2,Shas 5 (Mo)d YO/AY) (4E5, (slgice
35 Gl S ojled cuig glp (WS > pSlsS
9 «lio cpl Jla 5l 55 Y 9 Ve ojlead sl

30l 05, dF Jyi) Slio 0:Ske aulis i b

4 i) W LA G5 5 WTE L (Ve ole) e
35y 3 (le i35 aisi] (505 23 5 (2 IS5
5 5V o)led (Slacsi) 45 390 59y Ve ey U
iy (jos VY) oeimond 5 (390 VOF) (nes%9)
5 oy bl ey YEIEV LY o)led cuigii b
s by 0593 (pyieS s> 5y Y LA 5V lacssss
Oy C iy (ppieS g b ey Lo L (L)
9y o plol adllas G jo sl olaid] 2ed 1) «il
S5 Jolye & ord (SIS dumgy ) o)lee sldals
Jbo @l g ol klyd 1 gl (ol by LlelS
(sbag) M) 0)93 g g A g Sl alajl gl 2
Mb‘f )9) YA B VY O u.mJ.lf 0)9.) 9 )9)VY \§24 O U‘
w9 9 oligS Ay 093 (Vinogradov et al., 2019)
op @l Cwl () SHp Coje S s (5
OJ@S‘ Y o) u_la..m L ‘_5‘49)}47 U.M.ul.a)\ Sosls
Ql)ﬂ d‘)l-’ b 9 L9y a5 ol uL.uJ o)l.eg L;L:.:.Lelf
Slr @Yb (558 o5 g A (2S5 (o (4ol ne
ol ke & (ygbar D)3 3529 (A5 loj o
WO LAY cpo o dold g cudlS 5 s 59,08 o) 28
Czarnik et al., 2018; ) cusl oad (5155 j5, YO+ L A~
» (Krzyzaniak et al., 2019; Zanetti et al., 2017
3 GedelS’ 08 093 (clyr ooy 955 399 3 5S> lillns
(Berti et al., 2016) cusl oas 5,55 215U 54, dlox
o)) Vo U 59 aield doblS 5o LlolS ST VA sy o
VeF LYY 5l (Sauw,y U 59, aeld g 55, OV U YA 5 2alS
Slyss &S bl 5 (Gugel and Falk, 2006) > 59,
ol ST Sy Sy 4 b s Jlo 3 el Slex
Ly Sid sl e 0 &S SYaame gl (2865
She ol Ly cwl oo S i o by Y gl
h (Sutd G5 (e > Jgame (58,5518 loj Sl
Shavrukov et ) Sluy Jlis & 2u8 julus ds o )


http://dx.doi.org/10.61186/jcb.15.47.152
http://jcb.sanru.ac.ir/article-1-1396-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-18 ]

[ DOI: 10.61186/cb.15.47.152

VOA

Azl Ao 9 GHghen] oty G gyl LS
w2 byl cod LlelS’ (89 4 i (la Y (S5 g5 (b5

o byl 5 o pel ciliseo (glalazms )3 05l (slilels” il
» {(Walia et al., 2021) ;S ;5 p,55LS V-0 b V-¥
5 (Obour et al., 2017) Sa » p,5sLS VY- Wk
2 p5skS MOV BYYY (o Ll <l ) oyl slulels
Gl odds )15 (Bacenetti et al., 2017) ,kSa
alles cpl o WelS g, (slgzme aiels > glas
Moy YVAYY il mle b (aop YV/AY-YO/AY)
(Bertietal.,2011) 10> YA-¥F (Zhang et al., 2021)
Loy 0+-Y0 (Krzyzaniak ef al., 2019) 1oy YA-FY
Walia ef al., ) o) YO-¥Y 4 (Hergert et al., 2016)
2 Oglas ccalisee Jhascil gy 50 Wlg e (2021
JUe jgbas bl g ols Co e bulyd (lae olse
4 ey o Ve :S0ke  Jlad UsST 50 ddlllas S 1o
5 5 0y93 )0 Wb ole)S S gedy e 4 45 Mol Cud
o9 SYL (Wittenberg ef al., 2020) cusl 23 &l
SHL Lol SSiS a8, Juad 3 Ll (89, (Slgie
4 (Krzyzaniak et al., 2019) cuwl s )55 < jieS
Fogbye g a5 (Slg 53 gy Jopd (pyieS KD Jile
¥ s j0 lao 4 bgyye ledbl plu bl o cavs 4

ol 034l

bl jo Lulels aily 5,Slee diols (39 eadss) o ytuns
oo Yo (CulS £95 9 i) £ 4 Ala Lid il
cos gl b o Sas o (ol Cunl 0005, 5158
Masella et al., ) \Y+=¥¥eo Wl Jlb ;3 )y
Oyl 5 ‘(Kz{tar etal.,2012) AYY-2aY 45 5 ;5 (2014
=Yv20- ol o (Waraich ef al., 2020) YOV¥-YYFA
WEV-YAAY leg, y> 5 (Gehringer et al., 2016) VY- -
ol odel Cowd 4 S )3 p,5LS (Toncea, 2014)
o Jlo 55 o LIS S5l (sl 5,Skac lipe Lagio
Lolols” wils 5,Slos ¢ gy S 5o (Zhang et al., 2021)
JE jgba (iSa )3 pSelS VOV (:SSle) L)l
(LS 5> £ )SokS VFY (3:S0ke) 1yl 51yl (glelasMo
B Veer) polio ol (Zanetti ef al., 2020) cul 039
9 Lol 3 o)l SUeelS” sl 5 (S 53 oS5k VY-
sobds (Zanetti et al., 2017) cuwl o535 5155 UK
slasbyy @Bgers udldy > 4 Vgams & )3 il S
9 JB g Joo (uizmen 5 (o) lalpd bl cutlyy
Iy Lol ails [l 5, Slas s o &y cuwliol (gjlwe pusd
3,80 5:5bo (Stefanoni ef al., 2021) &S oy

Lol g Yoy adlllas 3590 Slio (pSilio duglio —F Jgis

Table 4. Mean comparison of the studied traits in 20 camelina genotypes
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Figure 1. Heat map plot rendered based on Pearson’s correlation coefficients
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Figure 3. Polygon view of the cultivar x trait biplot

Table 6. Selection index of ideal genotype (SIIG)

(SIIG) JTD-&{‘ g ol jasls palie =5 Jod>

Rank Distance from non-ideal genotype Distance from ideal genotype Genotype
a5, SIS Jlosleé iy J ol Jlol s j ot g
I 0.766 0.438 0.134 I
12 0.380 0.205 0.334 2
11 0.407 0.208 0.303 3
9 0.446 0.225 0.279 4
10 0.423 0.208 0.284 5
7 0.511 0.268 0.257 6
14 0.349 0.184 0.343 7
13 0.362 0.215 0.379 8
8 0.509 0.254 0.246 9
19 0.226 0.128 0.436 10
4 0.565 0.289 0.223 11
16 0.300 0.164 0.383 12
17 0.280 0.155 0.398 13
20 0.185 0.103 0.454 14
18 0.280 0.151 0.388 15
2 0.719 0.385 0.151 16
3 0.601 0.308 0.205 17
15 0.317 0.169 0.365 18
5 0.548 0.285 0.234 19
6 0.530 0.294 0.260 20 (Check)
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