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Article Info ABSTRACT

Article type: Background and Objectives: Cultivation and development of rapeseed to
Full Length Research Paper  produce oil and livestock food and as a second crop after rice harvest to
prevent loss of land productivity is of great importance. Therefore, the
selection and identification of cultivars and lines with a short period of

Article history:

Received: 12.29 2021 maturity with desirable agronomic characteristics and high yield add to its
Revised: 05.09.2022 importance. In this regard, the present study was conducted to identify the
Accepted: 05.25.2022 superior and most adaptive canola lines in terms of various agronomic and

phonological traits.

igyvx:otr_ds: Materials and Methods: In the present study, 20 rapeseed lines along with
apation, : Saffar and Dalgan cultivars were studied in a randomized complete blocks

Arunachalam ranking, . . S ; ; .

GT-biplot design with three replications in the research station of the Rice Research

Second crop Institute of Iran in Rasht during the crop year of 2019-2020. The measured

traits included stem diameter, number of branches, the lowest height of
branches with pods, plant height, days to ripening, days to pods, days to
flowering, days to emergence, grain yield, harvest index, biomass, one
thousand seed weight, number of seeds per pod, humber of pods per plant,
and pod length. The Arunachalam ranking and GT-biplot analysis were
performed to compare genotypes and identify the best genotypes in terms
of all traits.

Results: According to the results of ANOVA, different lines had
significant differences in terms of all traits, which indicates the diversity of
lines for these traits. In terms of the ripening period, the range of genotype
variation was three days and ranged from 195 (in Saffar cultivar and
SRL9820 line) to about 198 days (in SRL-98-15 line). In total, the highest
amount of grain yield and biological yield (3773.30 and 12143.3 kg ha™,
respectively) and the highest number of pods per plant (209.1) were
observed in the line SRL-98-17, and considering this line showed a short
ripening period processing (196.67 days). Therefore, it could be introduced
as the best line. All lines in terms of yield and other agronomic and
morphological traits, were superior to the control cultivar Saffar (with a
yield of 1621.67 kg ha™). Also Delgan cultivar in terms of yield appeared
superior to Saffar cultivar (290.2903 kg ha™).
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Conclusion: Based on the results of Arunachalam ranking and GT-biplot
analysis, lines SRL-98-17, SRL-98-14, SRL-98-9, SRL-98-1, SRL-98-15,
and SRL-98-12 had the highest ranks, respectively. They achieved to the
highest position in terms of all phenological, morphological, and yield-
related traits. Therefore, based on the results of the present study, they can
be introduced as the most adaptive lines under mild and humid climate of
northern of Iran.

Cite this article: Mehdipour, Elham, Sabouri, Atefeh, Rabiee, Mohammad. 2023. Identification of a
number of superior and adaptive rapeseed (Brassica napus L.) lines in terms of different
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Table 1. Names of the investigated rapeseed genotypes in present study including spring lines with two
cultivars Dalgan and Saffar.

el &) et 3,

Name Row Name Row
SRL-98-12 12 SRL-98-1 1
SRL-98-13 13 SRL-98-2 2
SRL-98-14 14 SRL-98-3 3
SRL-98-15 15 SRL-98-4 4
SRL-98-16 16 SRL-98-5 5
SRL-98-17 17 SRL-98-6 6
SRL-98-18 18 SRL-98-7 7
SRL-98-19 19 SRL-98-8 8
SRL-98-20 20 SRL-98-9 9
(Dalgan) o&Js 21 SRL-98-10 10
(Saffar) jliso 22 SRL-98-11 11

1- Sclerotinia stem
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Table 2. Soil physico-chemical properties of experimental site.
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Table 3. Meteorological data for the research station of Rice Research Institute of Iran in Rasht during
cropping season of 2019-2020.

(o speds a2 52) Lo
Morth “ Temperature (°C) (0o 33) g S sbo (o) (S5L ¢ gore Sl sl ¢ s
weS e Relative humidity (%) Total precipication (mm) Total sunny hours
Min Max
November ol 103 184 85.5 1789 105.8
December By 57 13.9 86.5 183.7 34.1
January &> 6.0 13.6 80.8 149.0 88.4
February e 35 13.7 67.9 136.4 127.4
March Ll 6.3 15.3 81.4 105.3 96.4
April o8P 8.6 16.1 81.9 158.1 102.2
May g 134 22.8 75.0 58.1 177.6
Mean oSl 7.7 163 79.86
Total € aad 969.5 732
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Table 4. List of the measured traits and their abbreviation.

k3 sl G T gl G s G s, G s, G s
. Ny > s . ¢ . ¢ . i
ol oAl )L:J:,J); ?>h <5 Sk e o Ol s =
Stem Number of g}’”;f;nc‘ﬂgs t Plant Days to Days to Days to Days to Trait
diameter branches with pods height ripening pods flowering emergence
ol e
StmDmtr ~ NmbBrnch LwH PH DysRipng DysPod DysFlwrng DysEmrgnc o
Trait
abbreviation
s Sas ™ s Slaylp 033 &ls sl BT ity dib
&ls coils . One PO EE B . =
S5 N ot .
Grain Harvest Biomass thousand Number of Number of Pg 4 lenath Trait
yield index seed weight  geedsperpod  pods per plant 9
ol e
GY HI Bmass 1000SdW NmbpPds Nmbpod PodLngt o
Trait

abbreviation
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Table 5. Analysis of variance of yield and morphological traits of different rapeseed lines.

Sla e S0k
MS
a5 CL:.A
slias oroml gl gl s Gy ST)) 13 T .
&l s B B 30! S
Stem | SAEE Lo el G Shes Mo S O e df S.0V
diameter ~ Number of Lowest Plant Days to Daysto Daysto Days to
branches height height ripening pods flowering  emergence
*x *x ** *x ns ** * ns ‘S}‘L'
0.061 2.696 326.554 937.172 1.561 6.561 9.652 0.182 2
Block
*k Kk ok ok * - *k ok '_;\J
0.024 1.029 159.858 425.903 2.041 40.950 177.727 1.712 21 "
Line
o
0.009 0.397 70.408 66.532 1.037 1.037 2.778 0.801 42
Error
(Ao ) S i gy
11.918 13.662 37.091 7.076 0.519 0.688 1.384 5.394 j

CV%

Ans e O 1y Ol ime e ™ 5 a3 ) 50 bl sl 53 O3 s i a5
* ** and ™ indicate significant, at 1%, 5% probability level, and non-significant respectively

—0 Jsd sl

Continue Table 5.

Sl Sk
MS
a3
L > &ls slaws e 97 Sl Jd - e b
i = > alsyla U5 ? S & sl SOV
m:sﬂa& ol o One th g s Oy, Ry df .0.
Grain yield il ne thousna
Harvest . seed weight Number of Number of Pod
Biomass g
index seeds per pod pods per plant length
wox wx o . . N S
571341.27 3.775 3804831.7 0.284 7.124 835.814 0.010™ 2 s
Block
776476.02 1.798 6911432.8 0.348 10.561 3022.717 1.103 21 o
Line
Ua
55698.42 0.478 380488.5 0.069 1.898 267.429 0.159 42
Error
ST
8.309 2.317 6.504 7.204 6.048 11.610 6.487 () Sl e 22

CV%
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Fig. 1. Polygon view of rapeseed genotypes based on different phonological and agronomical, showing which
genotype had the highest values for which trait (The full and abbreviated names of the traits are given in
Table 2. The traits with underlined these names indicate that lower values of these traits are desirable).
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Fig. 2. Bi-plot based on different phonological and agronomical traits of rapeseed genotypes to present of
relationship among traits. The angles less than 90° represent the strong positive relationship between traits
(The full and abbreviated names of the traits are given in Table 2. The traits with underlined these names

indicate that lower values of these traits are desirable.).
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Table 6. Results of mean comparison between rapeseed genotypes in terms of different yield-related traits,
morphological and agronomic traits.

U 5, Gy slass U 5y slass Sy sl CL&:)l . . L slaws
L / } ool gl Sl L

e Ol jw f‘us IO ;;"\3’“’) G g iy el s Stem

Genotype  pays to Days to Days to Days to Plant Lowest height  Number of  diameter
emergence  flowering pods ripening height g branches

Saffar 15.67> 106.67" 142,67 195.00¢ 100.40 17.80° 3.83™ 0.63f
SRL981 17.33¢ 133.33° 155.67° 197.67%® 139.90° 34.30%° 5.27%¢ 1.06°
SRL9810 17.332 118.00% 146.00" 196.33%¢ 97.739 16.00° 3.73%" 0.64°
SRL9811 17.33% 126.33° 150.67>¢ 196.67%¢ 108.57%9 20.20% 4.73%9 0.70%
SRL9812 16.67® 125.67° 147.00%" 196.00%¢ 109.23%9 18.60° 4.87%" 0.81™
SRL9813 17.00® 112.67° 147.67™ 197.67%® 106.87¢¢ 16.63° 5.37% 0.65
SRL9814 16.33*¢ 130.67%® 152.00° 196.67%¢ 142.17° 40.10° 447 0.86°
SRL9815 17.00% 117.00° 150.33¢ 198.00% 117.60°° 22.10¢ 5.23%¢ 0.78"¢
SRL9816 15.00° 120.00° 150.00% 196.67%¢ 130.60%® 28.27%° 3.50" 0.79°¢
SRL9817 16.67® 124.00° 152.00° 196.67%¢ 124.77% 21.67°° 483" 0.81™
SRL9818 15.67* 120.00% 150.00% 196.33%¢ 120.80"¢ 25.27°¢ 4.17%" 0.77°"
SRL9819 17.33% 126.67° 147.67™" 196.00%¢ 106.57%7 19.47° 443" 0.80"¢
SRL982 15.00° 126.67° 149.33%f 195.33¢ 121.37"¢ 33.33%¢ 423" 0.84"
SRL9820 15.67> 105.33" 141.67' 195.00¢ 101.40 16.13° 4134 0.70%"

Dalgan 17.33? 130.00° 149.67°¢ 196.00™¢ 108.10%¢ 18.27¢ 4.93%* 0.82"
SRL983 16.67® 120.33¢ 142.67' 197.33%¢ 112.63°f 22.83"¢ 3.90°" 0.79%¢
SRL984 17.00%® 126.33° 149.33%f 196.67%¢ 118.37"¢ 24.30¢ 5.30% 0.76""
SRL985 17.00® 120.67¢ 142.67' 195.67% 124.60™ 35.53% 453" 0.79%¢
SRL986 17.00%® 116.33 142,67 196.33*¢ 105.30%¢ 14.73¢ 5.00%¢ 0.74"f
SRL987 16.33*¢ 108.00" 151.00™ 196.67%¢ 117.00°¢ 17.20° 450" 0.81™
SRL988 17.33° 119.67% 149.00% 196.33%¢ 108.80%9 19.97% 4.73%9 0.80¢
SRL989 16.33%° 115.33% 148.00%9 195.33¢ 113.07°" 15.00° 5.70° 0.80¢

..L.ZL:J»: M)JO Jlec| CE...«)J L;j: ui’JJ u“'L‘“.ﬁ LAW:}-;)\JW | sl Olis ;Q}L.AJA): Q}Lila &_5}}>
Different letters in each column indicate a significant difference in genotypes based on the Tukey method at the probability
level of 5%
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Continue Table 6.

e e 3,058 O e N

S T R S O:eJ ;r::u:;:d ~ et N ,;ru;la::]a;r;

Pod Number of Number of seed weight G_rain Biomass Harvest rank
length pods per plant  seeds per pod yield index

Saffar 557 87.23 21.47°° 3.73¢ 1621.67"  5691.70"  28.48° 22.50
SRL981  5.63% 156.40"° 23.37%¢ 3.25% 2950.00"¢  9883.30"¢  29.80°° 52.50
SRL9810  6.40°° 87.57" 22.77*¢ 3.75%¢ 1925.00""  6558.30""  29.30°° 24.50
SRL9811  5.83*" 150.67>° 23.27*¢ 3.55>¢ 2846.70°"  9668.00™°  29.44*° 39.00
SRL9812  6.17"f 158.73*¢ 21.97"° 413" 3596.70°  11522.30®  31.21° 47.00
SRL9813  5.97"f 139.97"° 22.40%¢ 3.21° 2650.00°9  9316.70°¢  28.44° 39.00
SRL9814  7.60° 132.30° 23.00*¢ 3.79%¢ 3026.70"¢  10178.30™  29.72%° 54,00
SRL9815  5.93" 188.83% 21.70°° 3.60"¢ 3388.30*°  10993.%%¢  30,77% 50.50
SRL9816  7.17* 121.60%f 23.50*¢ 3.69%¢ 2923.30"¢  9722.70"%  30.05%° 46.50
SRL9817  6.60%¢ 209.10° 24.17*¢ 3.27¢ 3773.30°  12143.30°  31.06® 58.00
SRL9818  7.00°° 113.70° 24,73%° 3.67% 2533.33%¢  8693.30%"  29.07°° 42.00
SRL9819  6.00" 165.03*¢ 20.23%¢ 3.60™¢ 3141.70°°  10312.70°Y  30.47°° 42.00
SRL982  6.20"" 114.37% 24,50*¢ 423 2931.70"¢  9720.00"%  30.16%° 47.00
SRL9820  5.17¢ 87.63' 21.07°° 4.48 2176.00""  7363.00"  29.45%° 26.00
Dalgan 5.57%f 137.00°" 24.07%¢ 3.49>¢ 2903.30°"  9566.00°°  30.33*¢ 40.50
SRL983  6.43*¢ 148.43>° 25.83% 4.25" 3055.00Y  10060.00™  30.32%° 46.50
SRL984 5.07° 183.00*° 18.33¢ 3.60™¢ 2998.30"¢  9901.70"¢  30.27°° 45.50
SRL985  6.47*¢ 128.03%f 22.30%¢ 4,05%° 2890.00°"  9818.30""  29.35°° 47.00
SRL986  6.00"f 142,50 23.77%¢ 3.63"¢ 2856.70°"  9526.70°°  29.95*° 41.00
SRL987  5.97"f 135.30° 20.37%¢ 3.18¢ 2246.70°"  7753.30°%  28.98™ 36.00
SRL988  6.40*° 151.50>° 22.03%¢ 3.56>¢ 2760.00°"  9458.30°°  29.05*° 41.50
SRL989  6.07"f 160.00*° 26.33° 3.72%¢ 3296.70°  10782.00°°  30.57%° 53.00

A3l o A3 O Jlazml o 53 (S5 sy obol g5 Ul ime OOt edtnsOLES Ot a 53 Soslize s
Different letters in each column indicate a significant difference in genotypes based on the Tukey method at the probability
level of 5%
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