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ABSTRACT

In order to investigation of rapeseed cultivars reaction to spring and autumn plantings, an experimental was carried
out in a split plot design based on RCBD with four replications for two years (2004-2006) in Karaj. Treatments
were included planting season in two levels as main plots such as common planting date, autumn planting (27
September) and spring planting (25 March) and spring rapeseed varieties as sub plots in 24 levels. The results
indicated that simple effects of planting season and variety and also interaction effect on Pod per plant, 1000 seed
weight, seed yield, and harvest index were significant (P<0.01). In autumn planting, Hyola 401 had the highest seed
yield (4689 kg.ha*), whereas RG 405/03 had the maximum seed yield (2066 kg.ha™) in spring planting.

Keywords. Harvest Index, Planting season, Rapeseed, Seledayid its Components.

INTRODUCTION

Canola Brassica napusL.) is a valuable oil seed that has attracted ttemtion of many people in recent years. This
plant has been given a great importance in the folatoil seed import reduction”. The canola plamt, account of
enjoying high percentage of oil and protein, waskea third and second, respectively among theeaitls [1]. This
plant grows annually in the favorable weather cthods. The meal and oil are two products extradtech this
plant. The canola seed contains 40-50 percentbd. production of oil seed in Iran is not high; ab80% of Iran's
necessary oil is imported from foreign countrie$ [Lhe average yield of oil crops in Iran is 245000Area
harvested 521000 ha), whereas the world averadg gieil crops is 261,099,000 t (Area harvested,382,000
ha) [2]. Date of planting is an important managetnfantor in the production of all crops, especiatyregions
where the growing season is haft. The responseanbla to planting date will be influenced by enmimental
conditions during the growing season. Evaluatedehranola cultivars at four sowing dates and fotlvadl seed
yield was the highest at the first two sowing datekafiqueet al. [3] in Pakistan evaluated date significantly
decreased plant growth and consequently low yi€ikland and Johnson [4] stated that seed yield grasiter in
the early sowing dates and smaller in the laterirspwaates. Horton (2006), found that highest yi@idanola was
observed from earlier sowings [5]. Growth and yiaté functions of a large number of metabolic psses, which
are affected by environmental and genetic fact®hivani and Kumar (2002) stated that sowing on Zsthtember
and 5th October recorded significantly higher nuntifeseeds per pod as compared to 15th Octoben, Qbtober
and 4th November sowing [6]. Number of pod per ptagorded higher in 14 October sowing comparedath
October, 13 November and 28 November sowing [7hd&8at al. (2004) observed that delay in sowing beyond 16th
October reduced 1000-seed weight [8]. Khan and (P&K2) conducted a field experiment on a clay |camd
suggested that the seed yield was higher with @@tiober sowing than 5 October and 5 November soy@hdgn
addition, the seed yield was significantly higher20 October (2049.73 kg/ha) than 10 November (1318@/ha)
and 30 November (915.08 kg/ha) sowing dates [1€¢dihg earlier than normal incorporates operatidnagrsity
into a cropping system that diversifies weed mamege systems [11]. Seeding canola into standinigh$tuin the
fall or early spring can also improve crop yieldajuality. For example, fall-seed@&l napus rapeseed yield was
22% higher than yield of spring-seeded rapeseefl H@wever, failure to adopt fall-seeded canolay2®go was
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attributed to thin stands in the spring, inadequeatetrol of winter annual weeds [13] and ultimatkdw yield and
yield stability. In this experiment we studied istigation of rapeseed cultivars reaction to spramgl autumn
plantings.

MATERIALSAND METHODS

The present experiment was laid out with the pugpafsevaluation of spring rapeseed cultivars respdn spring
and autumn planting seasahging the 2004-2005 and 2005-2006 cropping yeatké Research Field of Seed and
Plant Improvement Institute, Karaj, Iran. The s$@iesituated at 35°59' E longitude and50°75' N udtt with semi-
arid climate (warm and dry summers).The yearly agerprecipitation (30-years long term period) whmostly
concentrated during the autumn and winter months 248 mm. Rainfall in the months of canola growithia two
years of experimental are presented in Table(1).

Table 1: Amount of Precipitation (mm) in 2003-2004 and 2005-2006 Cropping Seasons at Karaj Resear ch

Station, Iran
Year Month Sept Oct Nov Dec Jan Feb March Aprii  Mayotal
2003-04 0 30.8 37.6 36 727 50.3 19.6 47.6 101 304.7
2005-06 18 285 56 493 852 31 42.4 6.7 25 2251

The experimental design was laid out in a Randodn2zemplete Block with a split plot arrangement refatments
in four replications. Treatments were included ptanseason in two levels as main plots such asmamplanting

date, autumn planting (27 September) and springtipty (25 March) and spring rapeseed varietiesuaspdots in
24 levels (Table 2).

Table (2) Type of Growth and Sour ce of Canola Varieties Evaluated

Variety Source  Cultivar  Hybrid
RGS 003 Germany *
Amica Germany *
Sarigol Iran *
Option 500 Germany *
Hyola 401 Canada *
Hyola 42 Canada *
Hyola 60 Canada *
Hyola 420 Canada *
Hyola 330 Canada *
Hyola 308 Canada *
Kimberly Australia *
RGS 006 Germany *
19-H Pakistan *
Syn-3 Iran *
PR-401/16 Iran *
PP-401/15E Iran *
PP 308/8 Iran *
PP 308/3 Iran *

ORS 3150-3006 Germany
ORS 3150-3008 Germany

* %

RG 4403 Germany *
RG 405/03 Germany *
RGAS 0324 Germany *
RG 405/02 Germany *

Before the beginning of experiment, soil samplesewsken in order to determine the physical andmited

properties. A composite soil sample was collectechfdepth of 0-30 and 30-60 cm. It was air driedshed, and
tested for physical and chemical properties. Theeaech field had a clay loam soil. The first topessing
distribution at 4-6 true leaf stage (120 kg urepérad the second was conducted at the time of deptive organs
appearance (120 kg urea /ha). Hand weeding was atof® true leaf stage as well as mid- stem elibmgastage.
At the end of growing season and prior to crop éstv10 plants were chosen randomly from each ewpatal

unit and were cut from the surface. Then traitssizsiad of number of pod per plant and number odsger pod,
were measured. The number of pod per plant wasa&tstd using the following relation:

Mean number of pod/main stem + Mean number of pbetél branches: Number of pod per plant. At pilggical
maturity stage, for determining the seed yield,dtap was harvested from a 4.8 m2 area per eat¢taptbwas left
in the field for drying until constant weight (up 12% moisture). In order to separate seeds fordy adrrashing
combine harvester was used. The harvested seedsfoh experimental unit individually weighed watlprecision
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scale and thereafter seed yield expressed as Kgjftally, eight samples of 100 seeds were takem feach seed lot
of the experimental units and then weighed. Theérage multiplied by 10 recorded 1000-seed weightl( order
to measure the seed oil percentage of each expaahmot, about 3 grams of seed was prepared aird) @an
NMR apparatus, the oil percentage was measured.sd@iteapparatus works based on the magnetic irtuct
hydrogen nucleus which is a spectrometry methoce @hthe advantages of this method is its beindraetsve
which accelerates the speed and accuracy of magsime seed oil content. processed by the comlanatysis of
variance using SAS statistical software. Means ayispn of the data was done by Duncan’s multi-rateg
(DMRT) at the probability level of 5%.

RESULTSAND DISCUSSION

Number of Pod in Plant:

In this review the simple effect of planting seaso varieties , and also the interaction of pfapseason and
varieties on the number of pods per plant was fiigmit(P<0.01)(Table 3). Autumn cultivation with average
155.4, compared to spring planting with an averag® had a significant advantage. The tested vesief this trait

in different groups were compared, so that ORS3RIBIB varieties with an average 151.8, more and Amic
varieties with an average 91.5, produced the lowestber of Poger plant (Table 4). Comparison of the effect of
planting season and varieties showed that Syn-&ties, in the autumn planting and the spring [t@nseason,
varieties PP308 / 8 had the highest number of faydplant (Table 5). Number of Pogdsr plant, grain yield is a
major component, because the capacity of a seedpRwmiles and green shell pods with photosynthasisthe
percentage of ingredients , provides for canola $disg. Mendhamet al., have reported that in their study the pod
number of fertile genotypes of canola, is more sdinate to weather conditions, sowing date andtpdensity than
other such determinants [14]. Furthermore, Degenhad Kondra reported that the "pod number pertplan
decreases by a delay in sowing. Thus they obsdhatdas a result of the decrease in the numbpod$ pre plant,
the number of pods per stem decreases [15]. @mer during the first year of his studies reachedilar
conclusions. Moreover in examining the interactieffects of sowings date and genotypes, we obsdrae t
RDFGO003 at the sowing date of 30 March enjoys thstraxtent of height. The genotypes of RDF003 amna@ch
sowing date, Sarigol and Hayola at 30ht march spwidate and again RDF0O03 at 14 April sowing date adlre
statistically at the same level [16].

1000-Seed Weight

In this experimental the simple effects of Plantsegson and varieties, and also the interacti@ffeft of Planting
season and varieties on 1000-seed weight werdisagrily(P<0.01)(Table 3). Fall planting with ameaage 4.06 g,
than the spring planting ( 25 March) , averagirg82y had a significant advantage. Delay in plansieason seed
weight and seed yield is reduced [17]. Among theeties tested, Hyola 401 hybrid of with the aver&y62 g ,
maximum and Hyola 308 hybrid with an average 3j17%vere allocated to the lowest 1000-seed wdiGable 4).
The mean comparison of the interaction effect ahpphg season and varieties also showed that R&vdleties
in autumn planting and varieties RG405/02, werecalled to the highest 1000-seed weight (Table &peRsonet
al. (2004) and Bhuiyast al. (2008) stated that 1000-seed weight reduced tétdelayed planting time[18,19].

Grain Yield

The results variance analysis showed significamipkd effects of planting season and varieties , alsd the
interaction effect of the planting season andetgron grain yield was at a level one percent (B¥{Table 3). the
results of mean compared grain yield in Table dwslthat treatment of spring planting date withGa fercent
reduction in the number of pods per plant , 35 @etrof grain number and 34 percent 1000-seed wéighteduced
the grain yield of 3766.8(Kg H& autumn planting treatment to 1402.9(Kg'havas in the spring cultivation
treatments. The yield reductions in rapeseed et &iwings can due by fewer pods per plant andrl@@60-vseed
weight [20]. Different researches indicate thabtlyh the delay in the sowing date, there occursdirg: in the
seed yield [21,22]. Varieties studied in this expent in terms of Grain yield the groups were statally different,
so that Syn-3 varieties with an average of 3114h&Y , maximum and Sarigol varieties with an averag8ilkg
ha®) had the lowest grain yield (Table 4). It seens tByn 3 varieties due to the large number of pedgplant and
number of seeds in pod and high 1000-seed weidihé to produce the highest grain yield, while &arivarieties
of due to seeds per pod and low 1000-grain weigbtiyced the lowest grain yield (Table 4). In thedg of
Morrison and Stewart as well as genetic differeramesng the four varieties of canola seed yield been reported
[23]. Study means compared the interaction effégilanting season and varieties showed that, Geseieties ,
planted in different seasons, different response® bbeen shown to grain yield , So that the cultwaof hybrid
Hyola 401 in Fall planting with an avrage 4689 (Ka'), the highest and the spring planting season ,(B®3
varieties produced the highest grain yield (TalleJasinskat al. reported that seed yield decreased with delay in
sowing date [24]. Also Taylor and Smith concludédttseed yield declined when sowing date is deldg2&i
Varieties Hyola 401, despite the low number of ppédsplant had the highest seed weight and seetberuper pod

2529
Scholars Research Library



A. H. Shirani Rad Annals of Biological Research, 2012, 3 (5):2527-2532

and in the autumn crops produced the highest giald among the varieties experimental (Table/$0 among

the other varieties studied , varieties Syn 3, bseaf Produced the highest number of pods pet plah1000-seed
weight increased and Hyola 330 varieties due tdatge number of seeds per pod of high yield aedstime had in
comparison with the varieties Hyola 401(Table 5pwdver, the treatment of spring plantig , variefi5405/03

despite the number of pods per plant And low nundfeseeds per pod had a lot of 1000-seed weightasiel to

produce the highest grain yield among the varietiadied (Table 5). In general, crop responseseaatliate them
for optimal yield under various environmental cibioths is dependent they have different abilitinsthe use of
environmental conditions. This issue of the yiedthponents and the interaction of genotype and enwient when
the conditions favorable and unfavorable is pdesiit each stage of plant growth [26].

Oil Content

In this study of simple effects of planting seasond varieties on oil content was significant & ¢ime percent level
(Table 3). The amount of oil content in the spnolgnting was 21 percent lower than the autumn igntAmong
the varieties tested varieties and Option 500 aitlaverage 42.39 %, the highest and varieties OR®3006, with

an averaging 39.55% , were allocated to the lovedistontent (Table 4). Interactions between plagneasons and
varieties , no significant effect on this trait fla 3). M. R. I. Mondakt al.(2011) reported oil percentages in seeds
were higher in the seeds of early plantings butas reduced due to delayed planting. The highéstooitent in
seed was recorded from November 01 planting andbthest oil content in seed was recorded from Ndyen80
planting [27].

Harvest Index

Harvest index of important physiological paramettdrat measure of photosynthetic efficiency of the transfe
material is produced in plant seeds. Planting seasd harvest index under the influence of differemieties, also
the interaction effect of planting season and vti@se were significant (P<0.01)( Table 3). Resudte mean
compared in Table 4 show that the rate of harved#x in the autumn planting was 16 percent highan tspring
planting. Due to higher harvest index in the autymanting date can to most of the grain yield a@8Q seed
weight compared with that on the spring plantingl{lé 4). Positive and significant correlation oérvest index
with grain yield , (¥0.83) and 1000-seed weightQr44) this will confirm (Table 6). Varieties testedhe groups
were statistically different , so that ORS3150/30@8ieties with an average 20.78 % ,the highest \arieties
Sarigol, with an averaging 85/14 % , were allocatethe lowest harvest index (Table 4). The meanparison of
the interaction effect of planting season and Vi@se, also showed that ORS3150/3008 varietiesifunan planting
with an average winter 23.88% the highest, anttias of H-19, the cultivation of spring with ameaage 13.11%,
the lowest harvest index were produced (TabletSeéms that a high yield ( 4255 kg'hand low biological yield

( 17 830 kg hd) in autumn cultivation due to the higher harvesteix , in ORS3150/3008 varieties in compared
with other varieties have been studied. While thdeties of 19-H, low grain yield ( 1101 kg Hawith a mean
biological yield ( 8709 kg h9 , the lowest harvest index in spring plantings hesulted in among other varieties.
Johnsoret al., compared the various sowing dates of canola antheglthe conclusion that the delay in sowing
decreases the harvest index considerably [28].p8tag Fischer reported that late sowing date reduinh a
shortening of the per-flowering period and decrsasaseed yield, harvest index and yield compo[29it

Table (3). Mean squares of traitsin the combined analysis of 24 varieties of spring rapeseed

(MS)

S.0V df  N.of PodinPlant 1000-Seed Weight Gidield  Oil Content Hlflg‘g“
Year 1 54800272 273 6076075 3574.6 599.74
Error a 6 1284 0.325 50832 10.8 2.77
Planting Season 1 576159.6 182.7° 50837 8716.9 964.59
Year* Planting Season 1 56&%1 0.139ns 3509 46.0ns 534.06
Error b 6 1204 0.37 173500 46.3 4.68
Variety 23 50805 0.437 1413118 8.5 33.39°
Year*Variety 23 21243 0.321 411381 4.8 13.3¢
Planting Season* Variety 23 1666.7 0.11" 1292110 1.5ns 20.31
Year* Planting Season* Variety 23  1214.2 0.05 414323 2.8 13.05
Error 276 51.9 0.03 39562 1.4 2.63
C.V. % — 6.8 5.18 7.7 2.9 8.9

ns,«« respectively: non- significant , significancein level of 5and 1 %

Simple Correlation Between the Studied Traits:

Simple correlation between the traits test shoves the grain yield and harvest index had a sigamificpositive
correlation with 1000-grian weigh#Also the between grain yield and harvest index, was a sigpifi positive
correlation (P<0.01). Gunasekesiaal., reported that canola seed vyield is Strong coiglavith shoot dry matter
and harvest index[30]
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Table (4).Main Comparison of Studied Traitsin Spring Rapeseed Cultivar s(2004-206 year s)

Treatment N. of Pod in Plant  1000-Seed Weight(g)gglrr: a,\f)'eld Qil Content(%) ng’zso/to)
Planting Season

Autumn (27Sep.)  155.45a 4.06a 3766.8a 4.39a 19.83a
Spring (25March)  77.97b 2.68b 1402.9b 35.87b 16.66b
Cultivar

RGS 003 133.4de 3.22hi 2489def 40.51d-k 18.39cde
Amica 91.6l 3.10jj 2291gh 40.62c-j 16.56fg
Sarigol 129.6e 3.20hijj 1931i 39.90h-k 14.85h
Option 500 99.8j 3.22hi 2466def 42.39a 14.81def
Hyola 401 101.5j 3.62a 2854c 41.25b-e 19.47bc
Hyola 42 107.1i 3.18hijj 2470def 40.179-k 19.86ab
Hyola 60 117.1fg 3.37efg 2365e-h 41.50a-d 16.62fg
Hyola 420 98.5jk 3.40def 2583d 41.55abc 19.11bcd
Hyola 330 135.1de 3.44cde 2895c¢c 41.68ab 18.84bcd
Hyola 308 113.7gh 3.07j 2236h 40.78b-h 18.06de
Kimberly 121.3f 3.19hijj 2512de 39.67jk 18.37cde
RGS 006 94.1kl 3.26gh 2873c 40.68b-h 19.09bcd
19-H 115.2gh 3.41cf 2500def 40.05j-k 16.39g
Syn-3 138.0cd 3.54a-d 3114a 40.72b-i 18.74bcd
PR-401.16 92.2] 3.50a-e 2443d-g 40.91b-j 17.32efg
PP-401.15E 96.8jkl 3.44cde 2909bc 40.29e-k 19.51bc
PP 308.8 130.2e 3.26gh 2423d-g 40.21f-k 16.70fg
PP 308.3 110.3hi 3.37efg 2945bc 41.20b-f 18.75b-e
ORS 3150-3006 151.8a 3.28fgh 2341fgh 39.55k 16.70fg
ORS 3150-3008 107.2i 3.55abc 3049ab 40.11g-k 20.78a
RG 4403 145.3b 3.59ab 2338fgh 40.94b-g 18.46¢cde
RG 405.03 115.4gh 3.47b-e 2822c 39.75ijk 19.01bcd
RGAS 0324 140.8bc 3.53a-d 2380e-h 40.92b-g 17.76def
RG 405.02 114.4gh 3.60ab 2807c 39.65jk 20.70a

For a given means within each column of each section followed by the same letter are not significantly different (p < 0.05).

Table(5).The means Comparison of Interaction Effects of Planting Date and Cultivar s(2004-206 year s)

No. of Pod . Grain Yield Oil Harvest
in Plant 1000-Seed Weight(g) (Kg ha) Content(%) Index(%)

Cultivar Autumn Spring Autumn  Spring Autumn  Spring Autumn  Spring Autumn  Spring
RGS 003 165.5ef 101.2no 4.0d-g 2.43f 3725d-h  1253pq 45.1b-85.9¢-I 19.5d-i 17.2l-p
Amica 118.9jk 64.27t-w  3.75jj 2.46st 2966j 1615mn  45.2b-€36.01g-l 17.06m-p  16.060pq
Sarigol 175.1cd 84.81p 3.91f-i 2.49rst 2941j 921s 34.9j-n 4.9Bn 16.5n0p 13.1s
Option 500 123.8 75.85qr 4.0d-g 2.43t 3597f-i  13360p 37.5f .587 18.9f-m 16.6nop
Hyola 401 133.2i 69.82r-u 4.40a 2.83kim  4689a 1020rs 36.6f-i36.6f-i 22.3ab 16.6nop
Hyola 42 141.5h 72.66qrs 3.84ghi 2.52rst 3647e-h  12930pq 7IB4. 34.7Imn  21.4bcd 18.3g-n
Hyola 60 169.7de 64.44t-w  4.19bcd  2.55p-t 3712d-h  1017rs 8fge. 36.8fgh  19.0le-m 14.2rs
Hyola 420 139.3hi 57.72wx  4.08c-f 2.72k-q 3410i 1755Ilm 37.4f 37.4f 18.5g-n 19.7d-i
Hyola 330 175.1cd 95.030 4.08c-f 2.80kim  4660a 1130p-s  3@.03f37.03fg  22.2b 15.5pqr
Hyola 308 152.49g 75.14qr 3.6 2.54qg-t 2979j 1493no 36.1f-1 .186 17.8i-0 18.2g-n
Kimberly 162.4ef 80.2pg 3.80hi 2.580-t 3821def 1203pgr  34.8k 34.8k-n  19.6d-i 17.2I-n
RGS 006 132.4i 55.86xy 3.80hi 2.72k-q 4054bc  1691lmn  36.3f- 36.3f] 20.2c-g 18.0h-0
19-H 144.1h 86.18p 4.17bc 2.65m-s  3900cd 1101grs  35.4h35.5h-n  19.7d-i 13.1s
Syn-3 213.3a 62.67u-x  4.21bc 2.85kl 4649a 1580mn  35.89-85.8g-m  20.6b-f 16.8nop
PR-401.16 112.6kim  71.89rst 4.21bc 2.78k-n 3790d-g 1095qrs .2f36 36.2f-k  19.9c-h 14.7qrs
PP-401.15E 133.6i 59.93vwx  4.08c-f 2.79k-n 4078bc  1741lm 3Hm3i 35.3i-n 21.6bc 17.4k-p
PP 308.8 143.8h 116.4jkl 3.84¢-i 2.67I-r 3657e-h  1189pgr 4B5n  35.4h-n  19.1e-l 14.3rs
PP 308.3 160.7f 59.95vwx  3.99d-g 2.73k-q 4040c 18511 36.2f- 36.1f- 19.7d-i 17.45k-0
ORS 3150-3006 187.3b 116.4jkl 3.96e-h 2.60n-t 3511hi 1170pgr B84.2 34.2n 19.4e-i 13.9rs
ORS 3150-3008 164.6ef 49.84y 4.21bc 2.88k 4255b 1844 | 35.01j-n5.08-n  23.8a 17.7i-0
RG 4403 180.6bc 110.0lm 4.21a 2.77k-0 3377i 13000pg  36.4f-j36.3fj 19.5d-i 17.4k-p
RG 405.03 165.4ef 65.44s-w  4.16b-e 2.78k-n 3578ghi 2066k i35.2 35.2i-n 19.23e-k  18.8f-m
RGAS 0324 174.2cd 107.4mn  4.31ab 2.74k-p 3537hi 1222pgr  96.6f 36.6f-i 19.28e-k  16.20pq
RG 405.02 160.9f 67.85r-v 4.32ab 2.89k 3829de  1786Ilm 34.5mn4.418@n  20.6b-f 20.9b-e

For a given means within each column of each section followed by the same letter are not significantly different (p < 0.05).
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Table (6). Simple Correlation Coefficients Between the Studied Traits (2004-2006 year s)

) No. of Pod . Grain Yield Oil Harvest
Traits in plant  1000-Seed Weight(g) (Kgha')  Content(%) Index(%)
No. of Pod in Plant 1 0.248° 0.162ns -0.182 0.06*
1000-Seed Weight(g) 1 0.445 0.088" 0.439
Grain Yield (Kg ha) 1 0.25% 0.831"
Oil Content(%) 1 0.139
Harvest Index(%) 1

ns,« respectively: non- significant , significance in level of 5and 1 %
CONCLUSION

In conclusion this study, spring hybrid of Hyold4d autumn planting having the highest 1000- greéightand a

relatively large number of seeds per pod , produbedhighest grain yield 4689 (kg Ha So in cold temperate
regions of Iran ( example of Karaj ) , Cold tolaraarieties of spring rapeseed ( hybrids Hyolad®1§ to the high
yield potential can be planted in early autumn.
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