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Study of the Phenological and Physiological Traits Associated with the Seed Yield in
Different Canola (Brassica napus L.) Cultivars
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Table 1: Climate conditions during the crop year 2013-2014 in Gonbad-e Qabus
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Average temperature (°C) (o sho) Sy ol
SSlos Jlas> Rain (mm) Month
Maximum Minimum
21.2 10.4 155 o4
November
15.7 6 70.8 A
December
12.8 16 65 <
January
13 0 25.7 ok
February
16.2 5.3 4638 —
March
215 7.2 55.4 022,958
April
30.4 153 28.4 S|
May
35.2 20 424 oy
June
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Table 2: Canola cultivars characteristics of experimental field

(S 5o () o, 8es Ay o (5 &lo,l52 &5 OE9) ey U9, 099 515 6|
Yield (ton ha?) Growth type 1000- seed weight (g) Oil percentage Period of growth Cultivars of canola
3> o ke 3.2 40-43 160-170 T Yple
Hyolla 401
3> o ke 35 42-45 170-180 VoA Vale
Hyolla 308
<3 o)l 3.2 40-44 175-185 RGS003
35> Ly o> 35 42-45 185-200 Pl
Zarfam
Uialesl 0,90 ae )30 S Slasin ¥ g
Table 3: Soil characteristics of experimental field
5 shee) ey 5 shea) i IS5 039 SepSlegla Sos
- _ ELIRWW (o ilw) S Gos
(pSskS 5o (PSS 5o (a2)3) (e 2 oo j o) pH (a)9) Soil depth (cm)
K (mg/kg) P (mg/kg) Total N (%) EC (dS/m) 0.C (%)
356 134 0.07 1.19 7.9 0.68 0-30
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Table 4: Analysis of variance of measured traits in canola cultivars

ol > Slos o Slas 5o ails olass O slass 0 IS wlege S, b s VoW 0,90 Job
. s, (535 . _ ) OT) ) ) 2 5 olie
cbls So5edem als 1000-seed AHle Ay > 5 Day to &l o My o] R
Harvest Biological Seed weight seed number  Pod number  Total biomass  Physiological  geeq filling  Seed filling of Source of variation
index yield yield in pod in plant in flowering maturity rate duration
73" 0.17™ 0.09™ 0.06" 3.7 1.7 3.58™ 21™ 0.27™ 24" 3 S
Repeat
10.25™ 10.94% 0.91° 0.45° 77.4% 1846%* 4338* 1530% 174% 486* 1 =l )6
Planting date
680" 0.13" 0.10%* 45% 685% 2783 3909°¢ 926%* 0.71% 1176%* 2 0397 355
Nitrogen fertilizer
ElS Ao, x e pes
27" 0.06" 0.7%* 0.24%% 1% 23w 20%* 38 9.7%* 104%* 2 - &3} -U)B)“':?‘ 95
Planting date x Nitrogen fertilizer
2072 0.003 0.003 019 69.9 52 76.4 45 14 51 15 whel ol
Main error (Ea)
110* 0.12* 0.02%* 0.6* 14%* 26%* 4381%* 364%* 0.6%* 283%* 3 ™
Cultivar
43" 0.03"™ 0.4%* 0.09%* 3.4* 21 361%* 17%* 0.4%* 6.4%* 1 IS DR VALY C—')L
Cultivar x Planting date
8,%x O
53" 0.05"™ 0.005%* 0.01™ 1.9™ 0.6™ 91%# 11.7%* 0.4%* 7.7%* 6 i
Cultivar x Nitrogen fertilizer
8, x cuolS o ,bx o
86™ 0.06" 0.001** 0.04" 6.4 2.5 g 47 0.24" 3.7 2 oo & 5 N
Cultivar x Planting date x Nitrogen fertilizer
1950 2.7 0.003 0.05 37.3 53.9 85.7 41 11 55 54 8 el
Sub error (Eb)
17.2 10.4 8.2 4.07 44 5.09 9.1 14 76 15 (30,3) Sl o 2

Coefficient of variation (%)

o, ) 50 Jiol mhaw jo jls gae g o S e b ey 9 % NS

ns, * and **: Non significant and significance at P level of 0.01 and 0.05
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Table 5: Means comparisons of phenological and seed filling traits in experimental cultivars for treatment interaction of sowing date x cultivars

L ; 5 - > Jsb
s alsoSlae ‘ , 2 J5 loser AWITINS o Mg ey
R . Sslgz o ,Slos il ()35 s o)) uao S s B oS 0590 Jobo SRS s O
el » ¢ _ P 194) <SG 5e) g jud _ i 5
(3o y) (s LESS 2 o9 (02 ) (gro5 ()9))D ,.):J%,,,_q n2) ot (5, Gy o o)) Gs) o
J I Biological Yield ~ Thousand seed Soere h .a3|/ o | Flowering Day to o _f_; Seed filling Treatment
Harvest Seed yield (ton ha) weight (g) Total biomass in physio og(;ca duration (day)  flowering (day)  Seed filling duration
index (%) (ton ha!) flowering (gr m?) maturity (day) rate (g day) (day)
uljl ' @)13 x ¥ Y%Lﬁ:
35.9b 3.8b 11770ab 3.64a 84.41c 200b 36b 132ab 6.5b 32b
Date of 20 November x Hyolla 401
UL] Ve Za,bxVeAYgls
3l.1c 3.9b 11410b 3.6la 70.58e 193c 30c 135a 5.5¢c 28c
Date of 20 November x Hyolla 308
LTY - lix als
35.5b 4.05a 11650ab 3.65a 94.03b 202b 38b 131ab 6.3b 33b oF e
Date of 20 November x Zarfam
ol ¥+ g b x RGS003
37.6a 4.2a 13750a 3.68a 105.03a 210a 45a 129b 7.1a 36a
Date of 20 November x RGS003
ul.;\ Y. a)U x ¥ Y%Lm
27.6de 2.8c 5330c 3.47c 67.35f 160e 30b 105d 4.6d 24.66d
Date of 30 November x Hyolla 401
OLTY e & x YA Ygla
24.9e 1.9d 4840c 3.51b 60.56fg 153f 22d 110c 3.7e 20.66e
Date of 30 November x Hyolla 308
ATY b x ali);
27.95de 2.9¢ 5500¢ 3.52b 77.38de 162e 30¢ 106d 4.4d 25.66d oF e
Date of 30 November x Zarfam
QLT Y+ 2w, x RGS003
28.91d 3.2b 5900c 3.60a 80.99d 170d 35b 108cd 5.4¢c 27c

Date of 30 November x RGS003

Al gime S| ao 0 & mhaw j0 S i By > slls lo ) Sl
Means with the same letters are not significantly different at 5% level of probability
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Table 6: Means comparisons of phenological and seed filling traits in experimental cultivars for treatment interaction of nitrogen fertilizer x cultivars

Lo ails o Slee A @l o3 P oolegn e B O b ok O S
. L S aSe TR OP LT Seislseied 035 Jsb o Lo ek
Cubls 39 lSa 5 2 pS) o 5 . _ Gs) cs‘“Jf 5 5 als ‘ L s
( ) (LSa OESe ;3 o9 Thousand ( . Gy Gsy) 2o Dav to ¢ Goy) po I
20 ) Biological yield 0o G Day to Flowering floui 99 Seed filling Treatment
Harvest Seed yield (ton hal) seed weight Total biomass in Y duration (day) owering Seed filling  duration (day)
index (%) (ton ha®) @ flowering (gr m?) physiological Y (day) rate (g day) Y
maturity (day)
Gio) &5l 068 x £+ 1 Ygla
27.32d 1.4d 7950d 352 54.30g 180f 18a 143a 4.84b 19f e 4 ¥
Nitrogen fertilizer (0) x Hyolla401
31.9hc 2.1c 9260b 357b 73.97e 187¢ 26a 133a 5.13a 28¢ 0y oslass x TNl
Nitrogen fertilizer (50%) x Hyolla401
35 3.8b 8440c 4a 84.37d 200¢ 38b 125b 5.40a 37b B ol x ¥yl
Nitrogen fertilizer (100%) x Hyolla401
28de 15 7960d 3.45b 55.61g 169g 15a 134a 4.70b 20g G Sl x T ANyl
Nitrogen fertilizer (0) x Hyolla308
32.8d 2.2 9630b 3.58b 62.46f 180f 22a 133 4.82b 25¢ o 00) lss x VAl
Nitrogen fertilizer (50%) x Hyolla308
36.8b 3.9b 8150c 401a 74.85e 193e 30c 133a 4.96h 30cd ) - "_f’)""’s XYMl
Nitrogen fertilizer (100%) x Hyolla308
20.3d 1.6d 9620b 3.46b 73.03¢ 183f 19 143 4.54b 21f GRSl x gl
Nitrogen fertilizer (0) x Zarfam
32.4c 2.4c 9350b 3.59b 89.25¢ 192d 27a 136a 5a 29d (10+) oojlasS x el
Nitrogen fertilizer (50%) x Zarfam
38.42 422 10500a 4.04a 94.11b 2020 38b 126ab 5.29 38b (R e osloss x £l
Nitrogen fertilizer (100%) x Zarfam
23.3¢ 1.1d 6570e 3.32b 83.02d 192e 35a 130a 48a 27e (o) &log8 x RGS003
Nitrogen fertilizer (0) x RGS003
29.9d 1.9¢d 8410c 3.4b 95.25b 200¢ 40a 136a 5a 29d  (H80) slss x RGS003
Nitrogen fertilizer (50%) x RGS003
33.7¢ 3.1b 9400b 3.87b 102.27a 210a 452 125h 6.1a 40a (F)++) &jlogs x RGS003

Nitrogen fertilizer (100%) x RGS003

Al o gime M| ao 0 O mhaw j0 S i By > slils slo ) Sl
Means with the same letters are not significantly different at 5% level of probability
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Table 7: Correlation coefficients between measured traits in cultivars of canola
12 11 10 9 8 7 6 5 4 3 2 1 Slae
Characters
1 als Al 5 0y )
Seed filling duration
Seed filling rate
1 0.27 0.85" B3 > I leg ¥
Total biomass in flowering
1 -0.59" -0.19 -0.21 2205 U3,
Day to flowering
1 -0.60" -0.47° 051" 0.08 B35 0)53 Jsb b
Flowering duration
1 -0.75" 080" 071" 0.79" 068~ (250 (T U3 #
Day to physiological maturity
1 0.73" 0.73" 055" 071" 0.36 0.88" By s S olas ¥
Pod number in plant
1 0.87" 0.49° 0.55" 0.77" 0.61" 017 0.76" S o alls slass A
Seed number in pod
1 -0.49" 0.15 011 -0.25 -0.15 0.46" -0.19 059" oyl 035 A
1000 seed weight
1 -0.1 0.23 0.49" 0.76" 0.75" -0.45" 0.26 0.70" 0.39 S2slae 9 Khee -
Biological yield
1 075° 019  075% 078" 077" 0.60" 070" 071" 0.78" 037 als 3 Shoe 1)
Seed yield
1 0.70™ -047 0.31 0.48" 0.45" -0.62" 0.54" -0.52" 0.21 0.63™ 0.34 Sl el Y

Harvest index

ao0 ) 50 Jlisl maw jo jlo goe ol e g %
*and **: Significant at P level of 0.05 and 0.01, respectively
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RGS003 o3, ails oy dis, 5 sy o Skas 5 sk s 5 s,y dhols 15l AYAA & o) 5 1 og datal, o oo eguzlos
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Study of the Phenological and Physiological Traits Associated with the Seed Yield in
Different Canola (Brassica napus L.) Cultivars

Safikhani', S., Biabani®*, A., Faraji®, A., Rahemi-karizaki4, A. and Gholizadeh*, A.
Abstract

In order to determine the most important phenological traits influencing the increase in seed yield and their relationship
with yield and yield components in spring cultivars of canola, a factorial Split plot experiment was conducted based on
randomized complete block design with four replications in 2013-2014 growing season in the Research Field of Gonbad
Kavous University. Treatments included four canola cultivars (C1= Hyolla401, C2= Zarfam, C3= Hyolla308 and C4=
RGS003), two planting dates (D1= 20 November and D2= 30 December) and three levels of nitrogen fertilizer (N1=
zero, N2= 50% and N3=100%). The results showed significant differences in seed yield and other traits. The highest
yield in the RGS003 (4.4ton ha*) planted on 20 November and the lowest in Hyolla308 (1.1ton ha™), were observed
using nitrogen fertilizer and in this respect they were divided into three groups: high yielding (RGS003), medium
(Hyolla401 and Zarfam) and low (Hyolla308). The maximum seed filling rate (6.1g/day) for the treatment RGS003 and
100% of the recommended nitrogen fertilizer and lowest (3.7g/day) the date of 30 November was Hyolla 308. In
addition, on the date of 30 December, Hyolla308 lowest seed weight (3.52g) with 100% nitrogen fertilizers, and
RGS003 had the highest seed weight (4.04g), respectively. Seed yield except in the days to flowering (r=0.70"") and
1000 seed weight (0.199) had a significant positive correlation with the other traits.

Keywords: Spring cultivars, Seed filling rate, Planting date, 1000 seed weight
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