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Abstract

This research was done during 2015-2016 as split-plot experiment as RCD with 3 replication in laboratory of
Agriculture and Natural Resources Research Center, Zanjan. Sowing date of mother plant as main-plot in 3 levels
contained: D,: 7 Oct 2011, 2012 D,: 22 Oct 2011, 2012 D5: 6 Nov 2011, 2012 and 10 cultivars of mother plant
included: Opera, Ahmadi, KR4, GA096 x Zarfam (1)(2), Okapi x GA096 (2)(5), Orient x Modena (2)(4),
Orient x Modena (5)(4), Okapi x GA096 (2)(2), Okapi x GA096 (5)(2) and GA096 x Zarfam (5)(1) as sub-plots
were considered that conducted in a two year experiments as split-plot as base of RCBD. The studied traits
included: germination percent, time required for germination, germination rate, root length, shoot length, seedling
dry weight. The result of variance analysis showed that sowing date and cultivar simple effect were significant on
mentioned traits. Sowing date and cultivar interaction also was significant effect on mention characteristics. The
mean comparison of sowing date and cultivar interaction on germination percent demonstrated that Opera, Okapi x
GA096 (5)(2) and GA096 x Zarfam (5)(1) each with mean of 100% had the most germination percent in all sowing
date. Generally, results revealed that delaying in sowing date resulted to decreased germination percent. Result
showed that cultivars and lines that had the highest germination percent also had the longest root and shoot length.

Keywords: germination percent, germination rate, rapeseed cultivars, sowing date.
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Table 1- Meteorology data during 2014-2016 in mother plant farm (Zanjan)
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Table 2- The combined variance analysis of germination percent, Mean Time to Germination, Daily
germination mean, Germination rate, Radicle length, Plumul length, Seedling drought weight
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Table 3- The mean comparison of year effect on germination features

Wligs S8l e

&S 05 bl Jsb ety b Gl e Olej Lo 0
Ju (5 eSS (e ®) Gso/ o) (g/')lﬂ) Gsoy) gidlyr o8l Aoy
Year Seedling Plumul Radicle Germination erm?rlla);ion Mean Germination
drought length length rate g mean Germination percent
weight (9) (mm) (mm) (seed/day) (day/seed) Time (day)
\raF
2015 0070 a 245 a 7521 a 7.2 a 0.142 a 1.32 a 98 a
rap
2016 0.053 b 20.3 b 58.95 b 7.4 a 0.139 a 1.35 a 97.1 A

A SIS (65 e M ST i 4 o3 0 Jlez| a3 &S 2 3 b slkel O gt a
Means in each column followed by the same letter are not significantly different (p < 0.05) from each other according to Duncan test.
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Table 4- The mean comparison of cultivars at 7 October related to germination features
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Opera 0.070 a 2583 a 75.17 b 7.0 | 0.143 a 124 m 100 a
Ahmadi 0058 jk 21 jn 625 kI 76 e 0132 i 140 e 9267 i
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(5)@)

Okap('z);(%AO% 0062 eh 2217 g 6667 ghi 73 g 0138 e 134 h 965 ef
Okap(ig;(%AO% 0071 a 2567 ab 7717 a 70 | 0143 a 120 n 100 a
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Means in each column followed by the same letter are not significantly different (p < 0.05) from each other according to Duncan test.
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Table 5- The mean comparison of cultivars at 22 October related to germination features
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o"ap('z’;(g)AO% 0061 fi 2183 hk 65 j 74 f 013 g¢gh 136 g 9517 gh
Mo?j;'r?;‘(tz’)‘( g 0062 dg 2317 dg 6683 ghi 73 g 0138 ef 135 h 9633 ef
Orient x . .
Modena (@) 0080 i 2167 hd 65 j 74 f 0135 h 138  f 945  h
OkapixGAD% (o5 jii 21 jon 6317 K 75 e 0133 i 140 e 9317 i
(2)(2)
o"ap('s’;(%AO% 0068 b 2533 ab 735 ¢ 7.0 | 0143 a 124 m 100 a
GAO9X — os5 ¢ 2383 cde 7083 d 70 K 0143 a 120 | 9967 a

Zarfam (5)(1)

.J;)ujfﬁ,\gpd,u@mgws.\&guu;”.gM,mdu,.\ck.n,;as;.:.ﬂgf.t{;u;lojﬂﬁ,;
Means in each column followed by the same letter are not significantly different (p < 0.05) from each other according to Duncan test.
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Table 6- The mean comparison of cultivars at 6 November related to germination features

el K o)y S ebldp il e e ORI Ol L g0
s (o o) (nder) R) Gislo) Lt _"I”) Gop) silyr S5l 4o
Seedling Plumul Radicle Germination ergiar:a{ion Mean Germination

drought weight length length rate 9 Germination percent
@) (mm) (mm) (seed/day) mean Time (day)
(day/seed)

Opera 0.061 e-h 2217 g 66.5 hi 7.3 g 0138 ef 1.34 h 96.5 ef
Ahmadi 0.053 0 19.5 0 57.33 p 8.0 a 0.125 | 151 a 87.33 |
KR4 0059  ij 2117 Im 6317 k 75 e 0133 i 140 e 93 i
GAOQS)X(ZZ)arfam 0058  jkI 2133 i-m 62 km 77 d 0131 j 143 d 915 j
Okap('z);g)AO% 0057 Imn 205 lo 615 Imn 77 cd 0130 | 141 e 9133 |
Orient x . .
Modena(2)(d) 0057 kim 2067 kn 618 kn 77 d 0131 j 143 d 915 |
O”E”ESX) ('Z')Ode”a 0056 mn 2017 mno 605 n 78 ¢ 0129 | 144 ¢ 905 |
Okap('z);(%AO% 0056 mn 195 o 6083 mn 77 cd 0130 | 143 cd  90.67 |
Okap('g; (%AO% 0063  def 2267 eh 68 fg 72 gi 0140 cd 132 i 9767 cd
GAOQ&)x(lZ)arfam 0062 eh 2233 fi 6667 ghi 72 g 0138 ef 134 h 965 ef

.&)'&ﬁ.&iﬁl{é)‘}@MQ){::L‘QQ\:J})A{M}AéJla::-‘cl:m)ééff,iﬁbbf\{éuﬁ\opﬁ):
Means in each column followed by the same letter are not significantly different (p < 0.05) from each other according to Duncan test.
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Figure 1- Dendrogram of cluster analysis of rapeseed cultivars and genotypes using Ward method and
Euclidean Square spacing
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