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Evaluation of quantitative characteristics of ten spring rapeseed
genotypes in Ramhormoz region of Khuzestan
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Table 1. Meteorological data during rapeseed growing season in Ramhormoz (2016-2017)

Loy Sk _ Slel sl
o sby SOl 5L
ole Mean of temperature (°C) e ) “"SJ ) u” o ST
Month Mean of relative ~ Precipitation i
Maximum  Minimum  humidity (%) (mm) Number of
sunny hours
oLt
’ 324 18.0 32 3.0 8.5
Oct.-Nov.
AT
> 21.1 10.1 55 64.5 5.9
Nov.-Dec.
<S>
21.5 10.2 59 12.3 5.8
Dec.-Jan.
o 19.1 8.8 53 34.7 58
Jan.-Feb.
Lol
25.6 12.8 45 253 7.8
Feb.-Mar.
it 30.8 18.8 42 513 6.7
Mar.-Apr.
- oa ‘
e 40.1 25.8 20 0.5 8.8
Apr.-May

oA



3 oS Slo g b))

S sSe

c.ﬁrl&a&b%&lib%%fcfv.m@?* Jgd

Table 2. Analysis of variance for yield and yield components of 10 rapeseed genotypes

Sl o Sils
Means squares
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2 o P/ © .uw. = o D= n m. a lm. o 0 m &4 .8 3 ..%
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22 = % 83 2= 23 00 = &
N gl 23 iuu n ~ 322 Nz
4 EaE P
S.0.V df : °
oy
* 2 74.07™  0.62"  108.29™ 1052.18" 1032.06™ 0.63™ 0.13" 629880.6™ 2137480.0 ™ 6.07"
Block
Y 9 55423™ 253.44™ 77.50" 748317 901.61" 10.48" 0.26" 2171327.1 ™ 4018074.1™ 54.76 ™
Genotype
s
18 48.82 29.10 43.71 22444 312.63 0.70  0.11 232992.7 701998.5 10.61
Error
Ol pudS o o
e 10.68 11.60 9.20 18.91 14.06 3.08  9.06 11.1 6.8 9.32
C.V (%)
.«rm\.unwnuﬂwgrv_ﬂr{guzurmf(nmm3**\;.C_urw.§hwnbm

ns: non-significant, * and **: significant at 5% and 1% probability levels, respectively
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Table 3. Mean comparison of yield and yield components for 10 rapeseed genotypes

£ £ .

. i ° .

IS . . _
\ = - = : QL ' ' Q N
™z 3 = 3 =7 5 2 35 3z 5 5 3 5 <
R A I ¥ o8 4o a = - 5o S 5
a v RIS 2 gex AN g e 2 B Az N =< i 8= §=
N = a o =5 8 2 a8 .»WS o, IR = BN en 2D o
PAR L \ S O 3 s ) ? A BD EL-- ) A=, 2 @
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2 4 3 0 b S5 9 g ? R G S m S

W en K W Me W. -~ W > N .m.\llu. — T
2D 3 E = LIS %

Genotype P «

Hyola 401  59.76 < 45.61% 77.092 71.25% 116.86 " 20.23 de 3.84® 4059.6 12753.3 2b«d 31.71%

Hyola 420  70.76 ** 50.31% 71.32%® 61.82°¢ 112.13¢ 2291° 4.14¢ 5349.3® 13833.3%® 38.61°

Hyola 308  66.05 > 41.76% 63.24° 81.25®¢ 123.01% 21.29% 3.44% 4136.1% 11720.0 cdef 35294

Hyola 4815  34.33°¢ 26.62¢ 77.58% 98.79 % 125.41% 18.57 % 3.69 ¢ 3662.5% 10526.7F 34.79®

Hyola 50 80.48 * 52.04° 65.10%® 67.95¢ 119.99 20.68 3.69 ¢ 4582.4 % 12513.3 bede 36.69

Hyola 60 79.29* 61.47% 77.52% 86.70 ab¢ 148.172® 18.39¢ 3.33% 3175.6°¢ 11126.7 <t 28.51°¢

SAN 37 64.86 > 45.52°% 70.37 % 78.04 b 123.56 " 19.18 ¢ 3.07°¢ 3468.2 % 12180.0 ¢ 28.54¢

SAN34 73.43% 50.52% 69.15%® 79.76% 130.29 ¢ 27.62° 3.43% 5340.0% 13233.3%¢ 4.40°

Safi 6 70.71 ¢ 50.81 % 72.07® 108.52? 159.332 20.35¢de 3.48% 5635.7¢ 14106.7% 39.94¢
Dalgan 54.294 40.43°¢ 75.10® 58.04¢ 98.47°¢ 19.37 e 3.67°%¢ 4088.1< 11606.7 35.12%®

LI o1 (gme Dl oy ey Jlaz e s s glaals dim (g0 5T ulal py cdieen &7 i (o9 rmC_u»WrﬁFr.hWL.f Y- PR
Means in each column followed by similar letter are not significantly different (p< 0.05), using Duncan’s Multiple Range Test
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Table 4. Analysis of variance for some morphological and phenological traits of 10 rapeseed genotypes

Slagr s

Means squares

32 = g
3 o T 2 S & g
., 3o oo 5 5 > £ N E
2 < .w 2 m D R =
25 4% .5 23€ 2% Az AE A 3 kS
15 S5 5@ S:E % ¢ 3=Z =29 Dg 5 & Jgf
- TN S S N 3% b2 B 3 4853
- B 38 g S o3 N D g A= 3 g s D ES
N S 2 § k 5 2 /Mm v £ k= g O -
e S5 £ %5 1z s R: ME O3E JEs
). Lo = S “ M D o~ \ o
¢ i L 57 = & 3 2
=N w 3 g 8 g
S.0.V df . &
oy
* 2 6.65™ 0.75"™ 29.29 " 17.99 ns 2.10m™ 223 043" 030" 1.73 " 093"
Block
aie 9 2L17% 2457 55228 31136 187547 219747 14196  131.02" 1603 21.34"
Genotype
s
18 2.05 0.38 39.71 30.76 7.06 7.27 3.80 0.63 4.96 2.08
Error
O e s o
e 1589 10.16 4.97 7.11 2.88 2.42 1.90 0.53 1174 3.02
C.V (%)

ns: non-significant, * and **: significant at 5% and 1% probability levels, respectively
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Table 5. Mean comparison of some morphological and phenological traits for 10 rapeseed genotypes
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s 5 Z g Bz 4% 4 e 42 8 Y g Ce T

A= = = = £ A » " A S W S

a3 M n |wC 5 9 > 2 = 8=

5ot ? 2 E < = ) <

SR ~ o 8 s

Y = o

Genotype : A
Hyola 401 8.52 bed 6.56% 125.71 bede 74.82° 92.67° 111.00% 100.67 < 150.67° 18.33% 50.00 ¢
Hyola 420 6.19¢ 6.33% 139.332 9291° 93.33° 114.00 ¢ 106.00% 152.00° 20.67® 46.00¢
Hyola 308 10.19° 6.87% 121.05¢ 69.81°% 87.00¢ 110.00* 97.67°F 144.33°¢ 23.00° 46.674¢
Hyola 4815 14.86° 4.63°¢ 93.81° 62.95¢ 73.334 88.674¢ 86.33¢ 134.334 15.33¢ 48.00 b
Hyola 50 8.81°% 5.95 bed 137.38® 91.52* 100.33® 118.67% 109.67° 151.67° 18.33% 42.00°¢
Hyola 60 6.05¢ 5.16% 134.48 3¢ 76.29° 99.332 118.332 108.00 % 156.00* 19.00 @ 48.00 b
SAN 37 8.62 b 6.48 138.162 90.52° 99.67° 115.67%® 108.67® 156.002 16.00°¢ 47.33
SAN34 9.48° 7.75% 133.62 2 71.10% 93.67° 115.002¢ 104.334 155.67% 21.33%® 51.33®
Safi 6 10.98° 5.56 ¢ 123.56 ¢ 75.80° 91.00° 110.33¢ 101.33% 152.00° 19.33 ¢ 50.67®
Dalgan 6.43¢ 5.58¢de 122.29 4 74.38° 93.67° 112.00% 103.76 151.33° 18.33% 47.67%
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Means in each column followed by similar letter are not significantly different (p< 0.05), using Duncan’s Multiple Range Test
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Table 6. Correlation coefficients for the studied traits of 10 rapeseed genotypes
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X2 0.77" 1

X3 -0.44*  -0.57" 1

X4 0.08™ 045"  -0.11™ 1

X5 0.45™ 0.80"  -0.45"™  0.25™ 1

X6 -0.36" -0.23™  0.66™ -0.19"  0.01™ 1

X7  -0.13  0.13™ 0.41" -0.07™ 0.43" 0.91™ 1

X8  -0.04m™ 0.26™ -0.08™  0.67 0.13™ -0.11™  -0.04" 1

X9 0.18™  -0.05™ -0.07 -0.08™ -0.09 -0.35 -0.36" 0.07™ 1

X10 0.13™ 0.23ms 0.15" 0.32" 0.20™ 0.24" 0.31™ 0.60™ 0.33™ 1

X11 0.38" 0.50"  -0.03"  0.32™ 0.40" 0.20™ 0.35" 0.36" 0.18™ 0.81™ 1

X12  -0.10™  -0.04"  0.28™ 0.24™  -0.04"  0.21™ 0.17™ 0.63™ 0.37" 0.88™ 0.45™ 1

X13  0.59" 0.81"  -0.68" 0.28™ 0.68™ -0.27"  0.05™ 0.11™  -0.20™ 0.04" 0.28™  -0.17™ 1

X14 0.51™ 0.83"  -0.68" 0.38" 0.76"™  -0.22"  0.12™ 0.28™  -0.21"  0.17™ 0.42" -0.09™  0.90™ 1

X15 0.003™ 0.38" -0.13™ 0.44" 0.45™" 0.03™ 0.22™ 0.40" 0.05™ 0.40" 0.39" 0.31™ 0.04" 0.18™ 1
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ns: non-significant, * and **: significant at 5% and 1% probability levels, respectively
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Height of the lowest silique from soil
surface (X4)

Residual=0.54
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Introduction: Rapeseed cultivation as an important oil seed crop for edible oil
supply in Iran and identification of cultivars adapted to the particular environmental
condition of each region is of particular importance in terms of attaining higher
yield in the current state of the country (Hasan ef al., 2014). On the other hand,
recognizing the relationships between agronomic traits and determining the
contribution of each of these traits to yield production provides the necessary
information for the breeders to select the most suitable genotype for each region
(Basalma, 2008; Marjanovic-Jeromela et al., 2008). Therefore, the purpose of
this study was to determine the contribution of effective traits to grain yield and
identify the most effective traits as criteria for selecting high yielding cultivars in
Ramhormoz region.

Materials and Methods: This research was carried out in a randomized complete
block design with three replications and ten spring rapeseed genotypes in the
cropping year of 2016-2017 in Ramhormoz. The quantitative traits in this study
included the number of flowers on the main raceme, siliques on the main raceme,
ratio of siliques produced per flowers produced, number of lateral branches, siliques
on the lateral branches, grain per silique, 1000-grain weight, silique length, plant
height and height of the lowest silique from the soil surface, grain yield, biological
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yield, number of days to flowering and days to end of flowering, number of days
to silique formation and days to maturity, duration of flowering and duration of
silique formation to maturity.

Results and Discussion: The studied rapeseed genotypes showed a significant
difference in the all investigated traits except for success ratio for flower development
into silique (%). The Safi6 with the highest number of siliques per plant, Hyola420
with the relatively high number of grain per silique and the highest grain weight
and SAN34 with the highest number of grain per silique produced the highest grain
yield. These three genotypes also had longer flowering duration. Despite the high
number of siliques per plant, the late maturity genotype of Hyola60 with the lowest
number of grain per silique and the relatively low grain weight had the least grain
yield, due to its grain-filling coinciding with the end of the growing season and
heat stress. Among the studied traits, the number of grains per silique had the most
positive and significant correlation with grain yield and in stepwise regression
analysis, it was the first trait which was entered to the model and explained 71%
of the variation of yield along with the number of siliques on the lateral branches,
1000-grain weight and the height of the lowest siliques from the soil surface.
According to the results of path analysis, the number of grain per silique had
the most positive direct effect on grain yield. The indirect effects of this trait via
the number of siliques on the lateral branches, 1000-grain weight and height of
the lowest silique from the soil surface were negligible. In spite of the relatively
high direct effect of the number of siliques in the lateral branches on grain yield,
there was no significant correlation between the number of siliques on the lateral
branches and grain yield, due to the negative indirect effect via 1000-grain weight
and height of the lowest silique from the soil surface

Conclusion: The results of this study showed that Safi6, Hyola420 and SAN34
were the most suitable genotypes to achieve the highest yield in Ramhormoz region
(with consideration of the recommended planting date). Grain number per siliques
with the highest positive direct effect on grain yield and negligible indirect effects
via other traits was introduced as criteria for selection of high yielding genotypes
in spring rapeseed breeding programs.
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