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Comparing winter rapeseed cultivars (Brassica napus L.) according

to yield and yield components in cold regions of Iran
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Table 1. Comparison of geographical and climatical situation in 4 locations

aslate b B S, sl il gl sales Jilas 5 Kol
Location bl sl i bys el Yl Oldide DialeiT Sde Jsb
Longitude Latitude Elavation Yearly No. of CDD GDD Av. Of Min.
(m) minimum freezing Chilling Growth temperature at
temperature days degree day  degreeday  experiment time
Zanjan Ol 48.27 36.40 1663 -30 128 -771 1200 -14.62
Hamedan Olden 48.32 34.52 1730 -34 77 -513 1406 -16.11
Shahr-kord 55 = 50.51 32.18 2070 -32 95 -365 1390 -133
Karaj 5 50.57 35.48 1312 -17 60 -274 1762 -2.9
(35)1 rb -y d}ub-
Table 2. cultivars name
1 DP.94.38 Mohican 13 Licord 19  Consul
2 Symbol Cocktail 14 Alice 20  Okapi
3 Eurol Orkan 15 Parade 21 L1
4 Orient 10 PF 7045/91 16 S 22  Olara
5 Hansen 11 GwC 17 VDH 8003-98 23  Reg * Cobra
6 Colvert 12 Fornax 18  Akamar 24 SIM-046
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Table 3. Analysis of variance for rosette characters ( Mean of squares=MS)

MS ol o Sl
S e $al5T s S =32 s s Ol 52 65 K25 055
SOV dE Crown diameter Rosette height Rosette dry weight
(mm) (Cm) (g/plant)
Location o 3 151.18** 167.56** 50.03**
Error oLzl 8 1.38 12.82 0.73
Cultivar 5 23 0.77™ 8.10™ 0.65*
LxC o5 x adlate 69 0.63™ 6.64™ 0.69**
Error oluil 186 0.59 7.07 0.36
CV% 22.30 22.61 38.15

)‘}@Ff-’»‘:ﬂS)JL«b‘M)}\}O CEM):)‘:LS.‘”“T‘::;;“{:**}*
***and ns: Significant at 5% and 1% level of probability and non significant respectively.
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Fig. 1. Mean comparisons of plant characters in final rosette stage


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.5.7
http://agrobreedjournal.ir/article-1-332-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-01 ]

[ DOR: 20.1001.1.15625540.1384.7.1.5.7 ]

T Shee i 51IS 0550 6] A las”

a5 L) bl i 015 o (eSS o o 5
3l Sdslase Gles g sadil Ll 5 51 (g5ls, 65
Sl adls jo gy (ilwe 3 5 OAS 5 ey9s b
s 4l iy g egy Ao s IS 5 i S5
S 3 IHS Dl ey Ao s Kl ean
0395 3blie plw o 53 Hldle o %S EE/AA Ol 5as
P b L Ol e |y ol e 87
o 335 9 als Ol 5 0y 95 b yo Ly 2ol 8
Al s bl 3l g S adlate 3 6
iy Sleys cpl 3 (6 b aBsb a8 45T LB, cw)
Ao ys 3l asls s Shas eliarl plo dile . Llazils god
S LB gy g 4 Bl ) 58 (6 e )
Bl 5L

(YY) 01,LSer 5 Jsl o e sl 2o lasT oo
a0 Oimn s adsl iy 095 55 ol slos LU
r&ﬁﬂswd,\;\mb,w\pm S s
Slabes L adls Sty 0,93 3,5 1 Ll IS 016
oded 4wlS 59y Loy 5l 5o 8 Ol s 5V
a4l (K555 50 Odemy Olaj 53 (5 5l .ol
3 Les Jolim Siks aylin by o 20 B el
a3V e b S 55 talaTeyn d sk
2o U dwlin 55 o8 Col G5l o 2ege 31 8 o
Jsb SIS s 53 5 U (o G133 15 0 Gl
o ey palS s 5o 5 adls Sy ey
Creod s (V Jgds) US a9 1) 4ils j3odd 0,3
Pl gy 0l 5 aS ame Julse Ole 51 ol
A 035 e o gmn ale e L3 Al 1S
O e ety JoalSS ad o 5o Les 2l 3l L aST (5,5b
¢ Cattivelli et al., 1999) 5535 o w4 wlS Sy,
(o5 Gl VYVA (Gl

ul:dwdglul)qk&jla.uT@:Q@b
e S ST Calias 2651 3 See a5 51487 515 LS
Ol 54y 4 ¢ 0940 «Regentx Cobray walli V_SJ

R

rl_;‘)“)) asls Hla 059 YL e las L
Jldde 4 5§ 4 Olara, Colvert, Regent * Cobra
syl s bodaliap, E6/14 58/VE (£/08
YV ¥ 0 S5le L o5 5 4 55 SLMO46, Eurol
.mucts,\ﬂuot_“;1)4;\3)\,’:;;5,@,:5(,?
Gblie ¢ gazms 53 4l )18 059 Sl 48 1T
Sl p_fim Oldes 5 0Las 53 (s p_?ww
U155 o (S Slp (o Ll L s 0 i oy
J.ﬂ).)M\Jouﬁ:o)_jégbo\w)o\qdjdbtﬁ
‘Ca_w‘ J_?U.S‘Yj_b db\_..n OT).} )L@J. )J LAJ &:«—&-i)kﬂ
Sl a5 538 5 A 5 sl cmlin S50 Olgs
N5 055 o) aibate (5la Sl aslin 1 s 55T
Ol LSen 5 pladis ol agdoas oo OLES | 4l
(Mendham et al., 1981a 3 Mendham et al., 1981b)
Uy e 4.;‘.‘;”) LG‘)—K CE)‘ FHEY )‘J,A 099 a)La\.:‘
Cu,\;\gﬁm,\}ao)-}aizgﬂf@wfo/v
ol ol ol 31 55 b tala3T cpl 3 oy 2 350
IS a5 iy Loyl 5 Cpshloe 4y 5 005 VL o
JLE.:.G‘@j.b)‘baju‘d‘ﬁ‘)éo'\va)l.@{&.j')4l>-J4)J
¢ Ll 2 (Tayo and Morgan, 1975) 8 5 4e 5 &b
o LT ey lie 5 ;8 55 bals b 3ss o o ge
OV OS5 sl o,e) b il 53l

LSl e 5 S o il ls 4 b
MJL@%))JD)&&)DM\JQ&)JUJ)
M‘Jﬁj}“})%}‘(ﬁ)‘d\_f“:wdw
Lkd\_ww_:g:))w é} .J)\.Ls' Ly ) L;‘)\Ju.bu Q}w
)‘bﬁﬂ‘byjjujbr]é}j\g}_k&udbuj
.)ﬁ

Cu)\wJﬁj\ouTwzp@utwﬁ
aSal s a5 L Ol ailain 53 0350 (5187 Cakiies
EA/OT Ol e 4 dalaie pl 3 4> HE gy o ys SOk

rbu‘bc)yw)jjjjﬁébuxb)‘ﬁcwjj


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.5.7
http://agrobreedjournal.ir/article-1-332-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-01 ]

[ DOR: 20.1001.1.15625540.1384.7.1.5.7 ]

VWAL Hlg ) oylels Lr:iﬁ A L”Ql‘)i‘ <o) r}ls« 4l>.u”

Sleo g2zt 5555 do Dlio § gores 51085 ol o sllas
Sl Cadzbes L o 53 . Cils db gy 0 S5
S 3,5 8 ey 33615 Ly 45
il ly s Shas o YL S s o5 W/AY
s S Wl ol 4 g e ol ol e
s> 35 4l sluay cCadies GbLs s oL:f 33
Condy iy oS gy ailate ol 3 oLyl sl
5 adls JSKas Ol p adbie ol ol ol
05 0ylal Sladles &

Calise Gblie 3 oL 85l sla ) o
1> 3 Shes Oln S35 Yo s Sl 55 5525 5 o
RN PR PR P e pee S T
Sl A § eSS ed 3590 53 (62,2 Sla e ls
¢Rawson and et al., 1983) 5 s, o o3lizul oul ptS
OV (ko]

MW.JJ_{)‘J‘;;MCUJ‘O\_?Q)@M
6\5)133;*530\.&@‘&?&)‘32&):45\:_sjﬁq.c
JA JL.Q.:>-\C.E_.~)> La o lasT oml 53 eslizul 55 40
$dde polaay Jf;f».g;_ﬁa\: 39 Syl gae S5l
Sy iy Caiia Gl 55 il 5 Shee S0l
e o 50 g LT L 5 s o OLES Sl ses
/Y Ol jme 0 VYAT-AY ey Jle s oleT s &
PF7045/91 o3, 5 Shes op 2S5 Consul ST
JLMJJJ\_&AJJLS\;Q_?Y/Y‘\ 5, e bow gza L
c._w:a\_g@\_:sﬂé:‘_;lﬁ el S 4 VaA-Ar 2l
Sl 5, Shes el ol 50 Gt g Cad ol 53 ok
5o 3 A1 3l 5ol 3 e Sl o
Bl il Ll 5 L LT a5 13 i3m0
aﬂw@&\g«a):};@)l}g;l::)jﬁdﬁu
SN2 55 5 am Ol a5 ConsUl 035 Lo 5 2571

(Sl o 5 Kika) &l 3 Shae sl 55 Shae S 10 byl 4 o —€ Jgd
Table 4 : Analysis of variance for yield and yield components ( Mean of squares=MS)

MS Sl o Sibe

Ol ks Cl.n a3
3T & g0y e NS BT B CHELANES CHES ST ST F ke @y s Shae
SHOAYS d.F pod / plant seed / pod 1000 Kernel Qil Grain yeild
wt. (@) % (t/ha)
Year Jle 1 73012.2** 41.35** 2.62** 452.77** 24.21**
Location 4. 3 24364.4* 646.49** 10.31** 150.94** 23.75**
LxY aibie x Jlw 3 2165.3** 75.68** 2.48** 147.60** 44.67**
Rx(LxY)  (aalaiex JW) 1SS 16 104.3** 3.14** 2.47** 5.89** 2.02%*
Cultivar 3, 23 7586.7* 23.37** 0.98** 6.63** 3.18**
Y xC 8% Jle 23 180.6** 0.63** 0.07™ 1.55%* 0.58"™
LxC (8o adie 69 5011.9** 12.97** 0.40** 2.50** 1.39%*
Yx CxL 85 x adkie x Jl 69 128.6** 3.05** 0.06** 1.28* 1.96**
Error oLzl 386 48.79 6.04 0.12 191 0.60
CV% 17.48 9.46 8.76 2.93 13.87

Ssiins pde NS 5 bzl ds )3 ) 50 o 3l e 5 41 5

*,** and ns : Significant at 5% and 1% level of probability and non significant respectively.
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Table 5. The best cultivars from yield and yield components aspects

ol clase 5 Shas 51! Ol e Jlz| o

Cultivars Origin Yield components Quantity Probability
Orkan os,5  Germany  oWT  Seed yield alss Ske  3.89t/ 0.001
Regent.Cobra ¢, Sxce, Iran ol Oil percent Saydeys 47.95% 0.001
Colvert <, France 4.3 1000 seed weight als o5y 4629 0.001

. No of pods in _
Eurol Js, ltalia Uk oS sy sl 232.3 0.050
plant

Alice 37 France w2 Noofseed perpod )5 als sl 27.97 0.001
Orient cuysl Germany  oWT  Rosette dry weight Sy eSes 059 2.04 g/plant 0.001

«!,ls S Okapi, S, Orient, Consul L;u(.u a
NS HE) gjgl.u« Q:ﬁ\/l{ uﬁwal:.p}.b
2558 ju g Gl o1y Ll s 5 s 2
Lo, Ol an 5 b, 5 650 M5 015 )
AT Sl 60,8 O pllas Dl Sl
G by V0 o o3 il 3 Sas o SVL IS 55k o
LSS 55 4ils 05 Y/AO Lo gz L OTKaN o5 4 by 50
033 b pLB,1 b 51 g)ls mn 55k 4 ST
L o a0 5850 03, Ol e 4 OT 51015 g0 5 Eoml
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3550 SIS 03, Y8 Ol ) g slpor 53

o aslie Sy plel 2o leiT cpl 5 g
V._s,c;_i‘u(,t_?a\,,z_{;ﬂyu);uﬂ
S & » Regent.Cobra, Orkan, Alice, Eurol, Colvert
o Jom 5 o aslie Sl el s 563 )
S5 Do geas sy oo 5 4 g Ll LES T ey
05 Dlo e Fl b 51l opl o &S i
55 mimen 3,8 B eslinal 3 50 Ll (6315 4
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Fig. 2. Mean comparisons of yield and yield components of winter type rapeseeds

255l SIS ooyl 4l 5 Shos sl 55 Shas  Sibe alia— ¥ IS

¢



https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.5.7
http://agrobreedjournal.ir/article-1-332-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-01 ]

[ DOR: 20.1001.1.15625540.1384.7.1.5.7 ]

T Shee i 51IS 0550 6] A las”

o Kos gl o Dlaseln 1y

Table 6, Charactristics of cultivars and means comparison of characters

(6. & o Jad Soja i) gy e O Sy o ey 3 dls ol <hs ylzm 0 6l gy b2 dls 5 Slee
Cultivars Crown dia. Rosett hieght Rosette dry w. Pod/ plant Seed/ pod 1000 kenel wt. 0il Grain yield
{mm) (cm) (g/pant) (® % (t/ha)
DP.54.8 3.17 bed 7382 1.29 cd 1147¢ 26.5ab 4.03 bedef 4792 2.31 bedefgh
Symbol 243d 9132 1234 146 abc 263 b 3.95 defgh 46.9 bedef 2.8 hijk ‘
Eurol 333 abe 7832 1.74 abed 2323a 25.8 abed 3.631 47.8 abe 2.65 jk
Orient 3.20 abed 17a 204a 136 abe 25.9 abed 3.73hi 4792 3.24 cdefghi
Hanson 2.57cd 6.50a 1.32 bed 203 ab 26.7 ab 3.92 defgh 47.1 abede 3.01 efghijk
Colvert 3.13 bed 8.042 1.92 ab 2123 ab 226f 4.62a 46.7 ef 2,76 ijk
Mohican 2.57¢cd 779a 1.35 bed 193.7 abe 25.7 abede 3.95 defgh 479a 3.67 abe
Cocktail 3000 bed 9.00 2 1.46 abed 171.3 abe 264 ab 3.85 efghi 47.2 abede 3.48 ebede
- Orkan 2.63¢d 6.88a 1.74 abed 147.3 be 27ab 3.99 cdefy 47.8 ab 389a
- PF7045/91 3.10 bed 7.88a 131 cd 162.3 abe 23.7def 4.08 bede 46.1f 2.56k
. GWC 3.07 bed 8.50a 1.56 abed 157.7 abe 23.8 edef 3.95 defgh 47.7 abed 322 cdefghi
Fornax 3.17 bed 9.13a 1.56 abed 1363 be 23.5ef 3.84 efght 47.1 abedef 3.13 defphi
" Licord 2.93 bed 8.04a [.91 ab 167 abe 27.1a 3.87 efgh 46.8 def 321 cdefghi
- Alice 2.87 bed 9.13a 1.54 abed 135 abe 28a 3.86 efgh 47 abedef 3.42 abedefg
Parade 2.67cd 8.08a 1.38 bed 165.3 abe 26.6 ab 3.83 fghi 46.9 bedef 3.8ab
S 4.00 a 8.63a 1.56 abed 203.7 ab 24.6 bedef 3.99 cdefg 46.6 ef 2.9 ghijk
VDH3003/98 2.87 bed 8.04a 1.44 bed 183.7 abe 26 ahc 3.87 efgh 46.8 def 3.3 bedefeh
Akamar 2.6 cd 7002 1.47 abc 160.3 abc 28a 4.14 bed 46.7 def 3.29 bedefgh
Consul 233 abg 9.04a 1.68 abed 177.7 abe 233ab 3.87 efgh 47.1 abedef 379 ab
Okapi 3.67ab 825a 1.78 abed 175 abe 274a 3.77 ghi 479a 3.33 bedefeh
L-1 2.87 bed 7.67a 1.23d 175.7 abe 26,4 ab 4.19 be’3.89 efgh 46.9 cdef 2.94 fghijk
Olara 3.00 bed 813a 1.86 abc 1933 abe 26 abed 424 b 47.2 bedef 3.46 abedefl
Regent.cobra 3.27 abed 7.83a 1.52 abed 160.7 abe 26.1 ab 4.14 bed 48 a 3.3 bedefgh
SLM-046* 3.33 abe 10.06 a 1.74 abed 188.7 abe 273a 46.6 ef 3.63 abed

Means followed by the same letter in each column are not significantly different at p=0.05.

h Y

e 13, a4 )38 b 53 65 lT B 5V Ot a 55 0 ke Uy e gl s olikeh g\


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.5.7
http://agrobreedjournal.ir/article-1-332-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-01 ]

[ DOR: 20.1001.1.15625540.1384.7.1.5.7 ]

WAL Sler ) ol cqzin dlor 01l 515 p ke alons”

eI ol oty 5 7 —b da g OS b g oy sladdls Oladss s
ool ClalSen v i by, slaasl cia S

References

CM‘)&_,-G‘))OJSS c‘Afﬁ)Mbﬁ&ijc:)ij)j

(YA amin) Ol LS
J"bﬁ"’o'}"éuf"\—f“}j‘:&i}L‘J""J"GQ‘;‘&"'JJf'
(08-00 4mi0) Ol 5 DB #hol 5 sl 0 K et 05 &S
S et NS ls SLS 5 51 s 3 Jpmams Ol o 505 Jsb 9 Sl = i
LW =g asin) O ol SBL el s el
ﬁ)dpu&lkﬁaﬁkd\ﬁ)adwjﬂ)ﬁ)J&m&\fjbbﬂgﬁ;|
(OQ.‘ 0‘\\’4:;0..4) Q‘j‘ubb C}Lﬁ\)g_&b) OJ“ _44\.3 uL.SJ.s )‘
‘}KCGJ\)JMLIM};G{GAJJ{.
Ol DU sl 5 el 0, K87 i, Sa55 ool biol 6l Sz ool F Olen b OT Lol
(Y i)
CM‘)&_,.G‘)) OJ“W J_.;sj\auzb...»)a Q‘ g_,_wlscjb j*"“L"‘w") (BraSS|ca napus L)
(VY4 i) Ol LS
Qutgcw\,u\,)'o,i-swm\J-Lfaj-igrt;,\)mg}ﬁbuikg.
(EYY amin) O
uu}“”u‘"i’L;}Jwgc’)bJ"‘u—“)J’
O‘;—"UL-’L*CM‘)W‘)Jb“ u@)yub):\rlfﬁjwsﬁw ‘.;))jj}:j&
VOV i)
ol Ol 3 psle domly (g y3 055 (2155 DY guammn 53 b 25 (S5 58
.@)L«:‘JUT
Sloslatal b glails &3 sl 6o ) 53 b o Cuaglin (gla Lot ls S 4 s
(0N amis) O 5| UL 3l 5 el 0 ST ramy . JT sl - b
i as g 30 Ll 5 55 b w4 Jes (gl (Cicer arietinum L) 5555 o5 4.
(Y=Y amis) 011 L 3ol 5 el 50 S

Cattivelli, L. P. Baldi, C. Crosatti, M. Grossi, G. Valo, and A. M. Tanca. 1999. Genetic bases of barley
physiological response to stressful conditions. In: Barley science: Recent advances from molecular biology
to agronomy of yield and quality.Slafer, G. A. ed. Special issue of the journal of crop production. Published

by food product press. NewYork. USA.

"


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.5.7
http://agrobreedjournal.ir/article-1-332-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-01 ]

[ DOR: 20.1001.1.15625540.1384.7.1.5.7 ]

T Shee i 51IS 0550 6] A las”

Hodgson, A. S 1987b. Rapeseed adaptation in Northren new south wales. II. Predicting plant development of
Brassica compestris L. and Brassica napus L. and it Implication for planting time, designed to avoid water
deficit and frost. Australian journal of Agricultural Research 29: 711-726

Mendham. N. j. Russel, j. and Buzza, GC. 1984. The contribution of seed survival to yield in new
Australian cultivars of oilseed rape (B.napus). journal of Agricultural science. cambridege. 103: 303-316.

Mendham, N. J., Shipway, P. A. and Scott, R. K. 1981a. The effects of delayed sowing and weather on
growth development and yield of winter oilseed rape (B. napus). Journal of Agricultural science. Cambridge
96: 389-416.

Mendham, N. J., Shipway, P. A. and Scott, R. K. 1981b. The effects of seed size, autumn nitrogen and plant
population density on the response to delayed sowing in winter oilseed rape (Brassica napus). Journal of
Agricultural science, Cambridge 96: 417-428.

Morrison, M. J., McVetty, P. B. E. and Shaykewich, C. F. 1989. The determination and verification of a
baseline temperature for the growth of Westar summer rape. Canadian journal of plant science 69: 455-464.

Rab, A., and M. E. Saltveit. 1996. Sensitivily of seedling radicals to chilling and heat shock induced
chilling tolerance , Amer. soc. Hort. Sci. 12: 711-715.

Rao, M. S. S. and Mendham, N. J. 1991. Comparison of chinoli (B.compestris subsp. B.oliefera subsp.
Chinensis) and B.napus oilseed rape using different growth regulators, plant population densities and
irrigation treatment. Journal of Agricultural science, Cambridge. 117: 177-187.

Richards, R. A. and Turling, N. 1978 b. Variation between and within species of rapeseed (B. compestris and
B. napus) in response to drought stress. Il. Growth and development under natural drought stresses.
Australian journal of agricultural research 29: 479-490.

Romagosa, 1. and Fox, P. N. 1993. Genotype x environment interaction and adaptaition in: Hyward. M. D.,
BoseMark, N. and Romagosa. I. (eds.). plant Breeding: principles and prospects Chapman and Hall, London
. pp. 373-390

Rawson, H. M., Hindmarsh, j. H., Fisher, R. A. and Stockman, Y. M. 1983. Changes in leaf photosynthesis
with plant antogeny and relationships with yield per ear in wheat cultivars and 120 progeny. Aust. j. plant
physiol . 10: 503-514 .

Tayo, T. O. and Morgan, D. G. 1975. Quantitaive analysis of the growth, development and distribution of
flowers and pods in oilseed rape (B. napus L.). Journal of Agricultural, science, Cambridge 85: 103-110.
Toriyama, K., and K. Hinata. 1984. Anther respiratory activity and chilling resistance in rice. Plant cell

physiol 25: 1215.
Torssell, B. 1959. Hardiness and survival of winter rape and winter turnip Rape. Department of plant Husbandry

(crop production ), Royal school of Agriculture, Sweden, publication No. 15.

v


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.5.7
http://agrobreedjournal.ir/article-1-332-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-01 ]

[ DOR: 20.1001.1.15625540.1384.7.1.5.7 ]

WAL Sler ) ol cqzin dlor 01l 515 p ke alons”

Comparing winter rapeseed cultivars (Brassica napus L.) according
to yield and yield components in cold regions of Iran

Madanil, H., G. Noor-Mohammadiz, E. Majidi3, A. H. Shirani-Rad*
and M. R. Naderi’

ABSTRACT

In order to study the adaptation and grain yield of 24 winter rapeseed cultivars, in cold regions of Iran, field
experiments were carried out using randomized block design with three replications in four Agricultural
Research Stations (Karaj, Zanjan, Hamedan and Shahr-e-Kord) in two successive cropping season (2000-2002).
The results showed that the number of pods per plant was one of the important agronomic characteristics which
implies the adaptation of winter rapeseed cultivars to cold regions. From 24 winter rapeseed cultivers studied,
only six cultivars (Regent, Cobra, Orkan, Alice, Eural, Colvert and parade) were superior for crown diameter,
rosette height and plant dry weight at roset stage. Orkan and Parade produced higher grain yield (3850 t/ha) and

were determined as more suitable cultivars for regions with severe winter cold and late spring frost.

Key words: Rapeseed, Cold tolerance, Resette height, Crown diameter, Grain yield, Oil percent
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