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Table 1- Names of studied canola genotypes

a)Lo..'f.' 9 slico
Number Genotype Origin

1 Licord Germany
2 Bilbao France
3 GKH305 Hungary
4 SIm046 Germany
5 Sarigol Iran
6 Talayea Iran
7 L72 Iran
8 Sw102 Iran
9 Shirali Australia
10 Zafar Iran
11 GKH1103 Hungary
12 Opera Sweden
13 Zarfam Iran
14 Ksl11 -
15 Kodiak Germany
16 Okapi France
17 Karajel Iran
18 Modena Denmark
19 GKH2005 Hungary
20 Traviata Germany
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Figure 1- Relationship between predicted yield and actual yield (gr/m2). Fifteen percent of the
difference between the two yields is shown by the pointed lines.
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Table 2- List of investigated traits affecting the yield

Traits Unit Mean  Maximum  Minimum
Sléo Al oSl e S proF
Yield
s gr/m2 427.69 482.43 369.79 <0.0001**
Day to green .
L Day after planting 5.93 9.13 4.75 <0.0001**
O e B 59,
Day to stem .
o Day after planting  177.98 188.25 158.88 <0.0001**
oy 8l b 3,
Day to Starting flowering .
- Day after planting  193.39 205.00 176.50 <0.0001**
B £9,5 b 5,
Day until end of flowering Day after plantin 221.55 235.25 205.63 <0.0001**
@ kL b s, y P g ' ' ' '
Day to physiological Maturity .
L Day after plantin 254.99 265.88 242.13 <0.0001**
23999258 (S, U 3, y P g
Seed filling Period .
) Day after planting 28.17 31.75 23.13 <0.0001**
&l ol 0,90
Biological yield r/m2 1501 1654 1401 <0.0001**
ool o Slas g '
Siliqua number in per plant
. - No. 189.08 236.53 157.85 <0.0001**
By g 50 (e ye Slaws
grains number in per Siliqua
L . No. 16.79 18.54 14.48 <0.0001**
e e 4o &l olaws
thousand seed weight
o ar 4.57 4.95 0.26 <0.0001**
als l5e 39
Harvest index
o e % 28.48 32.35 25.35 <0.0001**
Oil percentage
. % 39 43 36 <0.0001**
09y e,0
Chlorophyll a Mgr.gr-1 1.60 1.84 1.34 0.228*
a Ly s gr.g : : . .
Chlorophyll b Mgr.gr-1 0.64 0.74 0.51 0.2306"™
b Ly ls e | | | |
Carotenoid
. Mgr.gr-1 0.36 0.48 0.27 <0.0001**
Sgig,lS
Total Chlorophyl Mgr.gr-1 2.25 2.58 1.96 <0.0037**
55 Jisls 99 | | ' |
leaf surface index 0.47 0.75 0.20 <0.0003%*
Sy aw a3 ls ' ' ' '

ol sl anglio sl B osasl oo Joisine Jliol st 0 51
The last column is the probability of significant F-Test to compare genotypes.
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Table 3- Correlation between selected characteristics effective on yield

Traits .
lim Pm By Sn Sw Hi Op Oy
Day to physiological Maturity 1
S50 (S, B3,
Biological yield 0.030ns n
Sielgm 0 Shee '
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Table 4- Seed yield of canola genotypes in the mean and the best amount of each characteristics along with the amount and percentage of variation in
seed yield

[ Olhw Slasie > Sles
Slas Joe y8 cuyo Independent traits Yield
Traits Coefficients Ly Jsla JrigRes Cr e bgie R Py JRVEL IRV
Mean Min Max Best Mean Best Change Change (%)
Intercept
G olim 232.27 1 1 1 1 231.27 231.27 0 0
Day to physiological Maturity
o o -0.115 254.98 232 269 232 -29.32 -26.68 2.64 1.16
Sslssed (S, B o)
Biological yield 0.075 1501 1213 1811 1811 112.57 135.82 23.25 10.23
Sger 3, es ' ' ' ' '
grains number in per Silique
- ) i -0.435 16.79 13.71 22 13.71 -7.30 -5.96 1.33 0.59
B 2 0 alo olaws
thousand seed weight
o 1.404 4.57 2.85 5.9 5.9 6.41 8.28 1.86 0.82
als 2 39
Harvest index
o . 3.980 28.48 16.72 35.39 35.39 113.35 140.85 27.50 12.10
Oil percentage
. -809.32 0.39 0.33 0.48 0.33 -315.63  -267.07 48.55 21.37
€9y Xe 0
Oil Yield
. 1.882 171.08 80.96 23595 235.95 321.97 444.05 122.08 53.72
O3y O Skes
Yield
427.7 2249  529.45 433.32 660.56 227.24 100
>, Slos
Y


http://dx.doi.org/10.22034/arpe.9.17.13
https://arpe.gonbad.ac.ir/article-1-446-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-16 ]

[ DOI: 10.22034/arpe.9.17.13 ]

e yd )Jf,o Sl R DL o5 o8 OW;) 3! o3l

ol s G So5glgm o Slas a5 ol ools L (Diepenbrock, 2000) g, taw g5 ool alol ddlllas 4o
Ol L S ool 1 S las Sogelsn o ,8kae b ails 0 Slas  Siuncod oy (092 Vb ol alilo 0 Shae o33 5o
o) o wls ,5kas 5 (g0l G5 315 53 5o s ol (3,1 31 oo Gial33l s o ,Shos 0355 ey S
S oS S—mgid oole &ils jo 4 (lply 09 oo e (5 Pt BRI (i (gt Slge il Slasd A4l
S 39 (S i Slge Al e ol jo a5 gad 90 (nl dazg b ()bl wsd e S S sS Laails 5 o o0
St oSkee 5 5o 5 Shae alS 4y pie 2y 5 s s Gl sy 03,5 g0 ,Skas ialS 4
90 bL3 | e (SibmMa, 1977) aies ails o,Sles 2ul33l 8aiaolis 39 10 a5 Cawl ol 0,90 Job g ol aes
aiile glosszmn sl yiell 5 Slio LLI ) Ghy 45 (S sod ol b o058 oo 038 Bl (K ad cups b el
Oy 15 5 59 aS al ol oyl 508 adllas o (Mekonnen et al., 2014) cool ooy 3890 jlms o ,Slos
e slaws b, 0, Shes oS Caw Toads 3,155 iz (A, 1985) 515 IS ails o Shoe 3 1, Sadto s 0 il
Sgr il I 355 5 BONE 50 ails olawi 4y bgyje (Siawsod (it 15l Gy g bl |y (S am (i gy 50
553 som 5 (AMIN et al., 2003) cuw | oad wwl £9b 90 onl 3 5o Slalllas 4o (IVanovska et al., 2007)
oLS 53 95790 83, Ol 9 10 132 (39 e g wlioe Rl AlS e (59 (BN 3 Al slaws alBEIL ol 5155
(Olsson, 1960) o (5,155 i (Kison 55 158

BN 0929 by (nl e 50 (3gaze 9 058 plol oS D j90 4 1515 0LS )3 5 g g o bLS T (B
0l i,l58 5 AL 5 g g LS o elie Slaalas (Shen et al., 2005) sl o iol38l ails o Slase s b
0l S a Joles ol sl Sl s o, Slas Seue gl 35 9 e oo Jolss ol by ((YUan, 2015) ol
Ol 00 e b cuo Lol oo Son ails o Slae b ol 4y cldlo g asls 131 olS j0 008 0 bl clilo
5ol Cod Dald 45 a8 Cel oauomy S35 Baay SO ccilb y asli ol S wie gl 4 Swen
oy el il 4 e 1 olge a8l Jasl b 1308 glas )l malS' L (S jobo 4y oo )18 SC55 5 aaoee Jalge
ails o,Slae b ()l sme g Coe (Kitad Cadld a3l 0ol plowl aslllas b .(LUO et al., 2015) ol o (2ol38!
5l eml 053 5 e | So5edgm o Slas 5 ails o Slos 5l s cud oy adls aSll 5l ol i So5glgm o,Slas 4
el el by jals asmas jo g ails o, Sles wol 0 Sles liz! ralS o a5 ole 2 I a1 o, Slas <32
Dl vsles el

Oy Mo )0 (89, 9,8 Sl dlls 5, Shee (plple csl wls 5 Slas )5 (125, w0 )0 oy Jol (85, 0 Sles
St (Sinarod lod (ol Cons (nl oo (RN 5 als o Sles (589, 0 Shes e (1B L Gl plo o]
G9) 2 005 S b (e & aley alal) 53 ams oo LaS ) b eaie (e BLI | g9 Do (i (Kirop S Lo
9 S o0 Cagli ) S s R Slho o Cotte (Saren SA 1 ainleS (638 4 yasie 26 2055 s
O g ol szl g aile o Slas ohgas cilitie Slio (o (Ko usd ibo0 Gl Slio (& Sl (uils
i 3 Sles 4 (e oS | liml oS 5 (n e Lo oS wad 0 |y o B cnl 1S 0I54 4 il Jglae g 2o Lall)
Ailes ol gl

Wgr 50 BUE Slaws Sl pess 4 bgspe Jol az 0,0 IS ails o,Slee o s a5 0l asiis (Swaon 1JUT 5L
oinlel ol ol og Brassica campestris L. oL5 ;o &de ;o als (39 ,0 5 ¢ Brassica napus L. oL5 ;o

Yy


http://dx.doi.org/10.22034/arpe.9.17.13
https://arpe.gonbad.ac.ir/article-1-446-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-16 ]

[ DOI: 10.22034/arpe.9.17.13 ]

YEY Gl g 5l VY 0)lows oid 0593/ (ALS (559092 58951 (63 51,15 ol &y pul

ol yotr & ,Shoe (slyml i 0 (6,508 cowlin sl ISl b b (3] J5 & ( Sdpbe OluS 5 zals a5 ol oLss
(Thurling, 1974) s ) o ool 89240 0 ,Shoe D b ol of o il

S S ezt

S99 0 Shos «Sufelen b (S 5 U gy S S 05 4 ol (g 55 ) 5l ool L aalllas cnl b
Ly G G2 5 e 0 8kes (aali8l )0 (85, 0 Sas g (89, doyd oy (Ll by e 159 ez ye3 5o ails slass
Shelsnied (S B9, 45 0b pasdn IS o oSl e j ekite Cda (IS0 52 (o o 0D o
als s 0 TAY &l i 59 e 40 10 Lz je5 50 &l slast s 0 VT SUglewm o Sas o 0 V/VE
1 155 slacaisis o Slae &l s 5lae 0 OYIVY e, 0,8les g do ,0 YTV (9, do 10 o 0 VYV e cllloy
oo 3, Shes Gl aid & ol 5l ol o0 058 Slidi Jlrs Slao ( (Siren &5 Jyg0 )0 WS (o0 a2y
gl 5wl co Sbils 2ol plaasie ulply wid 5 & 50 pB)] G (K35 Sl (bl Gados (0,5
S ool gely5 GlalS Csllae ol 25

&L

Ali, N. 1985. Genetic variability and correlation studies in Brassica juncea. Pakistan Journal of
Botany. 17(2): 297-303. https://doi.org/10.19045/bspab.2016.50168 (In Persian).

Amin, A.Z., Khalil, H.A. and Hassan, R.K. 2003. Correlation studies and relative importance of some
plant characters and grain yield in maize single crosses. Arab Universities Journal of Agricultural
Sciences (Egypt). https://doi.org/10.3329/ajmbr.v6il1.46473.

Bastiaans, L., Kropff, M.J., Kempuchetty, N., Rajan, A., Migo, T.R. 1997. Can simulation models
help design rice cultivars that are more competitive against weeds. Field Crops Research, 51(1-
2): 101-111. https://doi.org/10.1016/S0378-4290 (96)01046-5.

Boote, K.J., Kropff, M.J. and Bindraban, P.S. 2001. Physiology and modelling of traits in crop plants:
implications for genetic improvement. Agricultural Systems. 70(2-3): 395-420.
https://doi.org/10.1016/S0308-521X (01)00053-1.

Cessna, S.G., Sears, V.E., Dickman, M.B., Low, P.S. 2000. Oxalic acid, a pathogenicity factor for
Sclerotinia sclerotiorum, suppresses the oxidative burst of the host plant. The Plant Cell. 12(11):
2191-2199. https://doi.org/10.1105/tpc.12.11.2191.

Chango, G. and P.B.E. McVett. 2001. Relationship of physiological characters to yield parameters
in oilseed rape. Canadian Journal of Plant Science. 81: 1-6. https://doi.org/10.4141/P00-012.
Diepenbrock, W. 2000. Yield analysis of winter oilseed rape (Brassica napus L.): a review. Field

Crops Research. 67(1): 35-49. https://doi.org/10.1016/S0378-4290 (00)00082-4.

Faramarzi Kohsar H., Rahemi Karizaki A., Sabouri H., Biabani A., Naeimi M. 1403. 'Using a
stepwise regression model to identify plant traits related to yield in rice (Oryza sativa) under
drought stress conditions', Agricultural Sciences Research in Arid Regions, 6(2): 281-294.
https://doi.org/10.22034/csrar.2024.384194.1319.

Ivanovska, S., Stojkovski, C., Dimov, Z., Marjanovi¢-Jeromela, A., Jankulovska, M. and Jankuloski,
L., 2007. Interrelationship between yield and yield related traits of spring canola (Brassica napus
L.) genotypes. Genetika, 39(3): 325-332. https://doi.org/10.2298/GENSR0703325I.

Johnson, R.A. and Wichern, D.W. 2002. Applied multivariate statistical analysis (Vol. 5, No. 8).
Upper Saddle River, NJ: Prentice hall.

Yy


https://doi.org/10.19045/bspab.2016.50168
https://doi.org/10.3329/ajmbr.v6i1.46473
https://doi.org/10.1105/tpc.12.11.2191
https://doi.org/10.4141/P00-012
http://dx.doi.org/10.22034/arpe.9.17.13
https://arpe.gonbad.ac.ir/article-1-446-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-16 ]

[ DOI: 10.22034/arpe.9.17.13 ]

e yd )Jf,o Sl R DL o5 o8 o%.w)f) 3! o3l

Leckband, G., Frauen, M., Friedt, W. 2002. NAPUS 2000. Rapeseed (Brassica napus L.) breeding
for improved human nutrition. Food research international. 35(2-3): 273-278.
https://doi.org/10.1016/S0963-9969 (01)00196-X.

Lopez-Bellido, F.J., Lopez-Bellido, L., Lopez-Bellido, R.J. 2005. Competition, growth and yield of
faba bean (Vicia faba L.). European Journal of Agronomy. 23(4): 359-378.
https://doi.org/10.1016/j.eja.2005.02.002.

Luo, X., Ma, C,, Yue, Y., Hu, K., Li, Y., Duan, Z., Wu, M., Tu, J., Shen, J., Yi, B. and Fu, T., 2015.
Unravelling the complex trait of harvest index in rapeseed (Brassica napus L.) with association
mapping. BMC genomics. 16(1): 379. https://doi.org/ 10.1186/s12864-015-1607-0.

Martre, P., Quilot-Turion, B., Luquet, D., Memmah, M.M.O.S., Chenu, K. and Debaeke, P., 2015.
Model-assisted  phenotyping and ideotype design. Crop physiology. 349-373.
https://doi.org/10.1016/B978-0-12-417104-6.00014-5.

Mekonnen, T.W., Wakjira, A. and Genet, T. 2014. Correlation and path coefficient analysis among
yield component traits of Ethiopian mustard (Brassica carinata a. Brun) at Adet, Northwestern,
Ethiopia. Journal of Plant Sciences, 2(2): 89-96. https://doi.org/10.11648/j.jps.20140202.12.

Nienhuis, J. and S.D. Singh. 1988. Genetic of seed yield and its components in common bean
(Phaseolus vulgaris L.) of Middle American Origin. Plant Breeding. 101: 143-163.
https://doi.org/10.1111/j.1439-0523.1988.th00280.x.

Olsson, G. 1960. Some relations between number of seeds per pod, seed size and oil content and the
effects of selection for these characters in Brassica and Sinapis. Hereditas, 46, 29-70.
https://doi.org/10.1111/j.1601-5223.1960.th03078.x.

O'Neill, B.C., Dalton, M., Fuchs, R., Jiang, L., Pachauri, S. and Zigova, K. 2010. Global
demographic trends and future carbon emissions. Proceedings of the National Academy of
Sciences of the United State of  America 107(41): 17521-17526.
https://doi.org/10.1073/pnas.1004581107.

Ridgman, W.J. 1989. Quantitative Genetics in Maize Breeding, 2nd edn. By AR Hallauer & JB
Miranda Filho. Xii. Ames: lowa State University Press. The Journal of Agricultural Science.
113(2): 283-283. https://doi.org/10.1017/S0021859600086974.

Shen, J.X., Fu, T.D., Yang, G.S., Ma, C.Z. and Tu, J.X. 2005. Genetic analysis of rapeseed self-
incompatibility lines reveals significant heterosis of different patterns for yield and oil content
traits. Plant Breeding. 124(2): 11-116. https://doi.org/10.1111/j.1439-0523.2004.01069.x.

Sibma, L. 1977. Maximization of arable crop yields in the Netherlands. Netherlands Journal of
Agricultural Science. 25: 278-287. https://doi.org/10.18174/njas.v25i4.17125.

Sousa, D.P., Souza, P. J. O. P., Silva Farias, V. D., Caldas Nunes, H. G., Ferreira, D. P., Novoa, J.V.
P., Alves de Lima, M. J. 2018. Radiation use efficiency for Cowpea subjected to different
irrigation depths under the climatic conditions of the Northeast of Para State. Revista Brasileira
de Meteorologia, 33 (4): 579 587. http://dx.doi.org/10.1590/0102-7786334001.

Sylvester-Bradley, R. 1984. A code for stages of development in oilseed rape (Brassica napus L.).
Association of Applied Biologists. 6: 399-418.

Thurling, N. 1974. Morphophysiological determinants of yield in rapeseed (Brassica campestris and
Brassica napus). Il. Yield components. Australian Journal of Agricultural Research. 25(5): 711-
721. https://doi.org/10.1071/AR9740711.

Van Ittersum, M.K., Cassman, K.G., Grassini, P., Wolf, J., Tittonell, P., Hochman, Z. 2013. Yield
gap analysis with local to global relevance-A review. Field Crops Research. 143: 4-17.
https://doi.org/10.1016/j.fcr.2012.09.009.

Yuan, L.P. 2015. Hybrid rice achievements, development and prospect in China. Journal of
Integrative Agriculture, 14(2): 197-205. https://doi.org/10.1016/S2095-3119(14)60922-9.

YY


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.eja.2005.02.002
https://doi.org/10.1016/B978-0-12-417104-6.00014-5
https://doi.org/10.1111/j.1439-0523.1988.tb00280.x
https://doi.org/10.1073/pnas.1004581107
https://doi.org/10.1017/S0021859600086974
https://doi.org/10.1111/j.1439-0523.2004.01069.x
https://doi.org/10.18174/njas.v25i4.17125
http://dx.doi.org/10.1590/0102-7786334001
https://doi.org/10.1016/j.fcr.2012.09.009
https://doi.org/10.1016/S2095-3119\(14\)60922-9
http://dx.doi.org/10.22034/arpe.9.17.13
https://arpe.gonbad.ac.ir/article-1-446-en.html
http://www.tcpdf.org

