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Figure 1- Mean temperature during flowering and silique formation to maturity of rapeseed
genotypesin conventional and late sowing dates
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The arrow and cross marks, indicates the start of silique formation and the end of flowering, respectively.
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Table 1- Combined analysis of variance for some morphological traits and yield components of 6

rapeseed genotypes in conventional and late sowing dates
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T df Flowers  Siliques silioues Siliques Y Seed 1000- ; Iquhe height
onthe onthe (? ol  perplant Branches  per seed  lengt
main main pgoﬂ g\?vers perplant ~ silique  weight
raceme raceme pro duced
bl &,6

Sowing date 5226.93" 524751" 206866 3272147 7286  97.66° 7.817 1511" 36084.93"
S
Sk

(sl gu,b) 4 33.90 20.51 107.05 161.03 141 3.28 0.08 0.36 3.09

Block/S
93 5 388.82"7  210.09” 181.10° 2075.97"  1264"  43.76° 061" 471" 386.63"

Genotype G)

&0 X o) . .
cls 5 113.40™  28.73™ 121.08™ 522.19 2.89" 6.36™ 0.08® 093® 112.1
GxS

Error s 20 44.67 23.03 58.25 154.86 1.31 2.52 0.09 0.70 22.13

& i e i V(%) 11.43 12.64 11.95 1353 18.52 8.05 9.63 15.05 4.59
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ns, *, ** indicate non-significance, significance at 5% and 1% probability levels, respectively.
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Table 2- Mean comparison of related traits with yield for 6 rapeseed genotypes and two sowing dates
(conventional and late sowing dates)
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Genotype and Flowerson  Sliques produced per #°E2 gead per weight Ienqth
sowing date the main on the flowersproduced ~ Branches silique (9 ( cr?w)
raceme main (%) per plant
raceme
Genotype
Hyola 420 54.92 37.62 67.53 4.87 21.26 3.53 6.25
Hyola 50 68.74 41.02 59.30 6.70 18.40 3.13 5.09
Hyola 60 61.60 45.69 73.12 5.27 17.34 2.92 4.75
SAN 37 59.26 36.22 60.68 6.23 19.03 2.65 6.04
SAN34 61.46 39.39 63.08 8.78 24.46 2.95 6.70
Dalgan 44.81 27.92 59.37 5.17 17.78 3.37 454
LSD 8.05 5.78 9.19 1.38 191 0.36 101
Sowing date
Conventional 70.52 50.05 71.43 7.60 21.36 3.56 6.21
Late 46.42 25.90 56.27 4.75 18.06 2.63 491
LSD 5.39 4.19 9.58 1.10 1.68 0.26 0.56
Reduction (%) 34 48 21 375 15.5 26 20.9
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Table 3- Number of siliques per plant and plant height for 6 rapeseed genotypes in conventional and
late sowing dates

A g y0 (yur y9S Slus g2 el.é.&‘)l
R Siliques per plant AU SR ey Plant height
Genotype rr e St (em)
e TS Redudtion (%) Jhiso SBlS )6 5Bl SadlS 0
Jgluse s>l
Hyola 420 112.13 41.08 63.4 139.33 68.92
Hyola 50 119.99 72.75 394 137.38 68.83
Hyola 60 148.17 65.92 555 134.48 68.25
SAN 37 123.56 58.42 52.7 138.16 81.50
SAN34 130.29 100.25 23.1 133.62 84.75
Dalgan 98.47 3242 67.1 122.29 53.08
Mean 122.10 61.81 50 134.21 70.89

LSD 2119 8.01
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Table 4- Combined analysis of variance for grain yield, biological yield and some phenological
traits of 6 rapeseed genotypesin conventional and late sowing dates
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S
&) Sl
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Ste) 5 2023775.7" 45055165 412" 192" 21.0"
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cols 5 1186270.6™ 2668574.3" 283" 228" 125"
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Error s 20 156988.2 670619.3 6.1 45 3
&l i i C.V.(%) 13.9 10.0 25 18 16
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ns: Non-significant, * and **: Significant at 5% and 1% probability levels, respectively.
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9 9 maturity maturity
A gl 1 9%.7" 1236.7" 544.4" 1469.4” 2025.0"
Sowing date (S)
&b) Sols
(cdls 4 11 04 4.6 0.5 16
Block/S
e 5 171" 90.8" 45" 706" 80.7"
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&b x el
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ns: Non-significant, * and **: Significant at 5% and 1% probability levels, respectively.
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Table 5- Seed and biological yield in conventional and late sowing dates, reduction (R%)
yield at the late sowing date and stress susceptibility index (SSI) for 6 rapeseed genotypes

m’lo-a)S..Lo.c Sals ol L J..,,J,...o o)i.l.».n
G 95 Grainyield Blologlcalé/leld
Genotype (kg-ha) 2 Mas o (kgha")
Jalacie Sl R% SSI Jsle G5l
Hyola 420 5349.3 1224.8 76.9 1.13+0.06° 13833.3 3336.0
Hyola 50 4582.4 2054.5 55.6 0.82+0.12 12513.3 5346.7
Hyola 60 3175.6 1295.7 59.0 0.86+0.10 11126.7 3986.7
SAN 37 3468.2 1285.4 62.9 0.92+0.06 12180.0 4274.7
SAN34 5340.1 17149 67.9 0.99+0.03 13233.3 51133
Dalgan 4088.1 682.6 83.0 1.22+0.03 11606.7 21733
Mean 43339 1376.3 68.0 12415.6 4038.4
LSD 674.8 10.2 1394.76
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Table 6- Some phenological traits of 6 rapeseed genotypesin conventional and late sowing

dates
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ooy floneing > Nowering > ormation Days o gran filling
Jolake g mSU Jolae (U Jgluse 3 Jglusie S ad
Hyolad20  93.3 102.7 114.0 1133 106.0 107.3 112.0 116.0
Hyola50  100.3  104.0 118.7 115.0 109.7 108.0 114.3 117.0
Hyola60  99.3 100.0 118.3 112.0 108.0 105.3 113.7 112.0
SAN 37 99.7 109.0 115.7 120.0 108.7 111.0 1147 118.7
SAN34 93.7 106.3 115.0 115.3 104.3 109.7 111.0 117.3
Dagan 93.7 101.0 112.0 114.3 103.7 105.3 110.0 114.3
Mean 96.7 103.8 115.6 115.0 106.7 107.8 112.6 115.9
LSD 4.19 3.60 293 2.89
Sl e I e (55 § guivsls
95 Days to maturity Duration of Silique formation to Beginning of grain
Genotype flowering maturity filling to maturity
Johaie s Sb B R Jglaie sl Jglaie S
Hyolad20 1520 1373 20.7 10.7 46.0 30.0 40.0 213
Hyola50  151.7  137.3 18.3 11.0 420 29.3 37.3 20.3
Hyola60 156.0  145.7 19.0 12.0 48.0 40.3 42.3 33.7
SAN 37 156.0 149.7 16.0 11.0 47.3 38.7 41.3 31.0
SAN34 1557 1453 21.3 9.0 51.3 357 44.7 28.0
Dalgan 1513 1370 18.3 133 47.7 317 41.3 22.7
Mean 1538 1421 18.9 11.2 47.1 34.3 41.2 26.2
LSD 151 3.27 2.33 2.27
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Table 7- Correlation coefficients for studied traits of rapeseed genotyoes in conventional sowing date
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] N5 2T = oS = ! ;% J 9 e = 4 c } 6
T 48 5 18 &2 s 8 s Yo 2 s J3%
5 5 @ 0} S @ g 8 g8 MOg
@ a S
X1 1
X2  0.23® 1
X3  022® 048 1
X4 055 005  -0.04™ 1
X5  040® 032® -0.02° 069" 1
X6 005 033 071" -0.11™  -0.06™ 1
X7 009" -015° -002° 004™ -0.30° 020" 1
X8  011™ 0.36™ 0.48 -0.14™  -010® 0757 0.62” 1
X9  041™  045™ 037  -0.02™ 0.12™ 0.45"™ 0.42" 0.79” 1
X10 0.09™ 014™ -029"  0.10™ 0.30®  -047 -037 -047  -0.30™ 1
X1 021"  0.25™ 0.31™ 0.33™ 0.64" 0.09"  -0.61" 0.33°  -013° 0.34™ 1
X12 030" 0.07™ 0.30™ 0.46" 0.28™ 0.38™ 0.28™ 047 045  -066"  -0.11™ 1
X13 -021™ 0.07™ 0.40™ 0.03™ 0.21"™ 044  -030" 004 -006° -051 0.53 0.25™ 1
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ns: Non-significant, * and **: Significant at 5% and 1% probability levels, respectively
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Table 8- Correlation coefficients for studied traits of rapeseed genotypes in late sowing date
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X1 1
X2  043™ 1
X3  042° 0.24™ 1
X4 065" 028 023 1
X5 065" 080" 016™ 067" 1
X6 046 053 0767 0.02° 0.28™ 1
X7 -065" -0.24™ -0.26" -057" -045™ -0.08™ 1
X8 0.39® 039 021 060" 068" 018 -0.21™ 1
X9 055 047 027 063" 075" 027 -038° 096 1
X10 060" 026™ 048  019° 035 050 -041" 0.34™ 046 1
X11 0.8 024™ 027" 040" 042 027 -0.60° 008 031" 054 1
X12 -073" -042° -045 -038® -058" -047 028 -054 -057° -050° -0.32™ 1
X13 046 0.10" -0.02® 032™ 027 0.00° -046  -0.14™ 007 007 087" -0.08" 1

ns: Non-significant, * and **: Significant at 5% and 1% probability levels, respectively
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Abstract

Temperature during flowering and seed filling is a very important indicator for
estimating the yield potential of rapeseed. In order to evaluate the effect of heat stress
due to delay in sowing date on agronomic characteristics of different rapeseed
genotypes (including, Hyola420, Hyola50, Hyola60, SAN37, SAN34 and Dalgan) two
separate experiments on two Conventional sowing date (11" Nov.) and late sowing date
(16" Dec)) each in the form of a randomized complete block design with three
replications was carried out in the research farm of Islamic Azad University,
Ramhormoz Branch, during the growing season of 2016 and 2017. Each sowing date
was considered as an environment and the data were finaly analyzed by combined
analysis. The results showed that with delay in sowing date and the occurrence of heat
stress at flowering and seed filling stages, the number of flowers on the main raceme,
ratio of siliques produced per flowers produced, number of siliques per plant, and
branches per plant, number of seeds per silique, 1000-seed weight, silique length, plant
height and reproductive period decreased and led to significant reduction in seed yield.
Reducing silique numbers per plant had the highest contribution to reducing seed yield.
In conventional sowing date, seed yield in Hyola 420 and SAN 34 was higher than other
genotypes. Under heat stress conditions due to delay in sowing, seed yield in Hyola50
followed by SAN34 was higher than other genotypes and Dalgan had the lowest seed
yield. The lowest percentage of reduction seed yield was belonged to Hyola50 (55%)
and the amount of stress susceptibility index in this genotype indicated that it was semi-
tolerant to late season heat stress. In conventional sowing date, genotypes that quickly
reached to the flowering stage but had a longer flowering period, had higher yields. In
late sowing date, significant negative correlation was observed between the duration of
flowering with number of siliques per plant, number of seeds per silique and seed yield.
SAN 34 had high yield in both conventional and late sowing dates and is suggested as a
suitable genotype for achieving stable yield in Ramhormoz region.

Key words: Genetic diversity, Late sowing date, Phenology, Stress susceptibility
index.
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