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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
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s, " and **: Non significant, significant at the 5% and 1% probability levels, respectively.
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Table 4. Mean comparison of the studied traits in 20 camelina genotypes

Plant height Seed filling ratio .
Sub brancl; number per (cm)g (mg/seed/gday) Seed ﬁ(l‘]jing period Dai to mzl‘tunty Day to flowering Genotype
plant Go £l i sy ay) 5 jg) M P " e
. © e e 9 EW) 2 pS ko) 4l pady oy e A5G 5q, olaws G
G2 LS o s5l) (595 o 4l (392) &> kg 0090 D) TR e
v - = ™ - T

11 73001 0:030 o 16233 125,67 >
12.67% 70,178 0.027% 35.00% 160.33>¢ 125.33¢ 3
11.50% 77,67 0.027% 33,67%0 157.67¢ 124.00¢ 3
12:17% 73.83¢ 0,030 29.001 162.00%¢ 133000« 5
1161 78.83¢ 0.040° 25.67™ 160.00>¢ 134,330 6
12.00% 73.500 0.033° 24.00" 159.33¢ 13533 7
1233w 73.83¢ 0.043¢ 24.00" 160.00>¢ 136.00° 8
13.67% 74.83¢ 0.030% 32.67% 158,330 125.67t 9
10.83° 74.00° 0,030 27,33 162.00%¢ 134.67% 10

1233 80.33¢ 0.040° 2733 159.00 131.67¢ 11
12.67% 77330 0.033° 29,001 161.33>¢ 132.33% 12
13.00% 73.83¢ 0.030% 34,000 159.33¢ 125338 13
1133w 74,61 0.023¢ 3533w 161.00>¢ 125,67t 14
12.00% 72330 0.023¢ 34,670 162.33% 127.67¢ 15
14.500 80.00° 033 27.33e 156,00" 128.67¢ 16
13.50% 74,674 0.030% 31.00¢ 159.33¢ 128.33¢ 17
12.67% 77.00¢ 0.020¢ 35.00% 16333 12833¢ 18
10.67° 76.50° 0.030% 32.00% 167.33¢ 13533 19
10.67° 7617 0.020¢ 3533w 159.67>1 124.33¢ 20 (Check)
Average
12.16 7533 0.030 3122 160.58 129.37 Q&f‘
318 10.42 0.006 712 398 2210 ISD 5%

¥ Jodo el
Table 4. Continued
Oil content Secd yield Seed number i sili ber i sili ber i
. . 11 content K a eed number in 1l1que number 1n 1Hique number n
oil }fmd (Kg/ha) (%) AS(IJ % < ) Thousand seed silique lﬁain branch gub branch Genotype
( L‘;i” > L) Ofsy Sy > p55ks) ( ;\;'iiht‘gg) . 2 &b ol a3 )0 e yed ol 2 o> Ol e
S 3 p )5 ol (303) P Pres £ PRy R | 5 asls T
> (b5 oRP ke p3y
J

324427 3583° 901.0° 0.953°° 15330 5717 325070 T
139.18 e 29,63 467.0°¢ 1.057% 11,00 47.00% 35.67% 2
16826 34,78 e 477.1 ¢ 0.987¢ 13.500< 5350w 30.83 w9 3
189.73¢1 34,78 a0 544,501 0.847 ¢ 14.00%< 48500 32,004 4
18020 33.490¢ 537.8¢1 0.910¢" 14,00 48330¢ 28,00 ¢ 5
198,11 e 35,04 a0 563.5¢ 1,023 3¢ 15.83 48220¢ 23.17¢ 6
136,420 31.40¢ 426.5%¢ 0.767¢ 15.83 53,674 32.17%¢ 7
106.59 10 3].45¢ 337.6°% 1.007 ¢ 16.67% 50.00v¢ 26,67 8
198.93 cae 34,560 5742 0.903 ¢ 16.67% 48.67°¢ 29.00¢ 9
81.04" 27.93¢ 270.5¢ 0.807¢ 13.000< 52,3349 33830 10
21235 34.14 e 621.3 00 1.070® 14,170 46.50 % 27.67 11
10599 32.89¢ 3208 0.957°¢ 13.17v< 52330 33.00%¢ 12
10077 31.650¢ 319.81 1.103° 12.33 e 4717 e 27.83 e 13
80.47" 31.38¢ 255.5¢ 0.823 % 12,17 44.67% 28.00 14
11421 =0 3145 361.7¢ 0.7871€ 16.50™ 47,670 31.00%¢ 15
291,63 35,14 828.9 0.870%¢ 15,00 48330¢ 29.33¢ 16
226.18% 35.50 642.10¢ 0.837° 18.17¢ 57.67% 33.83 ¢ 17
132.30n 30,05 436.4¢¢ 0.820° 16.33® 51,67 28.17 18
232,930 3432 673.7 % 1,010 13.67%¢ 39.83¢ 27.00% 19

216,674 3278+ 658.7 ¢ 0.813'¢ 16.00 ¢ 59.83¢ 36.00° (Check) 20
171.82 3291 510.98 0.918 14.67 50.15 3028 Average
. X X X . ) ) et
8322 398 738.30 0.140 374 10.09 .79 TSD 5%
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Figure 1. Heat map plot rendered based on Pearson’s correlation coefficients
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Table 5. Analysis of variance and mean comparison of clusters for each studied trait in 20 camelina genotypes

- . Thousand Seed Silique

oil E:()?r;tent S?I%d ;ﬁg)ld seed weight ~ numberin  number in sub n]?a%rti? Day to Cluster
. ﬂl 3 . g“ (2) silique branch 5oyl Y flowering ustel
O Sy 5;91‘,5)4.4433)&1‘: &by e 59 5 il oliws 2 O es ol 95 2Ms A5 5, sl A g>

(o) L (£5) o £p Bl o
34.77° 660.93 * 0.887° 15527 31.93° 15890 126.00 ° I
31.10° 377.44° 0.892° 13.81° 30.85° 161.44* 129.78 ° 2
33.74° 549.03 ¢ 1.028 ° 15.06 * 26.13° 161.58 134332 3
*% *% * ns B ns EE3 F test
442 25.08 10.14 12.39 8.78 1.33 2.39 CV %
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s, " and *": Non significant, significant at the 5% and 1% probability levels, respectively. In each column, means with common letters
are not significantly different at 5% probability level, using Duncan’s multiple range test.
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1- Which wins where or which is best for what



V&Y

Al me s 9 sNghen] oot s gyl LS

s (f Jor) 0ke amlie @l (P Jai>) 2ad
(79 ¥ slSl) Cho x cuig) il 5 slade
» o ool sl bowsl ol 09 09,5 wn e
oolizl Cgllas (elbeiss) slolis cas il cllas
Zali and Barati, 2020; Haghighatnia and ) c.uol o
S 5 &y STIG Lasls 5l glasllas )5 (Alhani, 2020
L g ool pgysn puS )3 gyl 4 jos il slag b,
b gl YL o Slee bl slaceiss (o SoS
o 5l R sladlas j> (Najafi Mirak et al., 2018)
5 s Joou ciliswe glaesls el gl asls
25 lpl g 485 000 Jooxie pAS (SlacSes) e ]
ly Jlows) oy Sl cubld oS (i3S Jae ol &
Tahmasebi et al., ) 3,5 (aw)p cov gy ow
sl Jlodl G bl jasls jl )2 S5 52 (2018
5 ool w23 llyd )3 ese Gollas slacuds) ololis
1 lio dan 115 51 5y sy los 2 ol @l

(Amiri et al., 2021) .

PCL=27.3% PO = 24.2%, Sum = SL3%)-.
Transforin 2,0, Scaling = 1, Centering = 1/SVP 21

0.8

04/

NOT

0.04

047

-0.5

o>l u;] .(7 J9..\>) )5 ool 005 Adllae laws plas
9 Jawd el anly Jlre S 4 il Slae s L
lp SHG (adls jaiy yp 3,5 o0 i35 (2 il
Slao plos j15 5l o} ol Koo S dus & 935
ol @2y b a0 i caglas ol adlae
$lp il (S5 £95 Olime o 4 o Sl (] a3
SIG (g38¢ Hlade > Cio ) prow bl Jid Cio S
(Zali and Barati, 2020) 34, dalg5 yiiis cigs o)) slp
alold oy iaS LAY 9V o) o)losd slacaiss) cadlllas () )
5 Jonl cuigy jl Aol i Jlonl cugs
5 IV < /VEF sy &) SIIG s ls Jlade oy pida
Joiz) 88 plelid Collas (slacsess plgieas (+/7+)
3 Oy 3)8es g (89 Ulgime il 3 Slee o YL P
2525 3 Lol (¥ Jgi) 09 o] cnl 4 3l
X i) Ol 53 5 (V JS8) aolg 095 Sy )3 (sladgs
lagaisy (Y JS3) 2385 )18 e3ga0me S )3 L5 cbo
SHG [asls jlade S LY 930 e O o)lesd
O aalllas 3590 Clao Jlai Sl i) p dens Olgisas

25 b 39, oliws = DF

O B 9y ol = DM

&l Moy 0)9d = SFP

&l by ce o = SFR

&g el = PLH

Loy £,8 45l sl = SBNP
59 3L 5 e ss ol = SNSB
ol 8ls 3 e o8 sl = SNMB
Oy 53 b olaws = SNS

4l s 55 = TSW

4l 5 Sloe = SY

Of9) Slize = OC

033 95kae = OY

; -
-12 -08 04 0o 04 08
PC1

oo % o8y Mgl sy sl ¥ S
Figure 3. Polygon view of the cultivar x trait biplot

Table 6. Selection index of ideal genotype (SIIG)

(SHG) Jloss) casigsy olbsesl jaslis yolie =5 Jouo

Rank Distance from non-ideal genotype Distance from ideal genotype Genotype
a5, SIS Jloslyt 55 5] alol Jlos) 555 5l alot 553
1 0.766 0.438 0.134 1
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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