% =55 QRIS Mg Ky 5l abxe
\~ ~ M QMU «©9d a)lmﬁ «©9d KIES

(L2
e V-1¢€ PSS
’éﬁj} www.ejcp.info Dg)(y K4 ”"Pi &

1505 o et (s oeigF 33 Sa3g8 98 30 Sl g Cuihd g9 Ll 10 5Skas o

Y .. A 'i u %
SR&EGH Y 'Ry
3 gomy ool 55T o0 JLalenl” ey gz oDl 33T oSS0 (il el IS (g gl

VAY/YY oy e ) OFAV/A/Y o bl 3

oS
Brassica <5 aw 51188 o)lg o35 S350 Slasl sl el o S
SoasliS Slidss oKl Slidss s, > Brassica juncea s Brassica rapa mapus
3B o S sls OLES gl A3 S ooy WWASAT o5 Il 53 dedn Gk b mibie
Pl o e SialesT l n iy sy I8 e Sl sl Cils el 5 s Shes Ll
Vals 5, s <,;}t,"sm/v Lo L BPA LS s t;,xgswz\/o Loy LYY Vala
53 Vals (slads oa il OLES 1 el 3SU o miy SIa s o SALS VTVE Lsma L £0)
oali 5o Shas (o S0be Lng pB5l l 4 G d 650 s Cudls a3
Jols 5458 0 Dlis e 25 Birapa < S eBl 5l i Bonapus &8 A BUSERU-{EgS
Clle il 5 S5 e TS Bl 45 sls OLES gl 5 Wi o155 e s lS e
g g Ay SbltandilE e oS sl 0L sl Wy ols paiged Cus Y b s S by IS
Soan ghls Zls s b s Shes o 5ls 0L Slis  Stnsar Juls; ol 3L LS
ot lsaySlas b AlS 5l dey Sy b5 IS Olgee  Soer 5 (=2 /7E") ()l pne 5 ke

(I‘=~/YV\) Jj.\.: 42-): J.:G JLJ") 4{)3‘}3 )‘QL;..&A

(B.rapa) és; ol il jaxls (Brassica.juncea) sis Js > isbds sloajls
(B.napus) Jsexs 1518 55 Sas G540 5 0 Dlio

pooya.arvin@gmail.com :45 s J s - ¥



¥ 25l YWAA (V) s (o615 (LS g5 g iU aloo

Ao

2 il Sules 5 (S phae 25, W s Came B e SU b, sl
Bl ol 5OV (el 5 S5 35 0 i oy 4 oy e Ol 3, YU Culg
JSE LB s (Shss sy M5 00 USas a4 o Bua b e 5 Sl gl 053
35 o O CiS WS ol Ol b, LS tege I LSS IS Ol cpl os oy dalys
Sad) 3,05 0Ll Shs glasis, el L3 glodas i 5 okl 515l @ 5, e bl
(V2T g etas 530,

5 e sl s acSalnil s S slie lac b5l S aa b oelen s
5 s IS Wi, sl el IS 0,8 o oy g iigpe sdial Cdl s IS 6 ez
s DL 5 0 ol ole ple s Gdee S LS Bl s Jelss s bl ples
@A 2l ol Sl sts LIS AL e s LSS 1) ey Do g se 0 S &S 0 S
(189075 SKla) 35l 1y g 5 5 eslanal gl 55

o Gl s S e oS Ciliie Sl 31y Loy IS Ol (Ye0)) 5y Sa 5 Sl
wlo 53 @5 aly ik O ol S5 (056 alp Sk s B35S sae &S A S
Py Bl o 0 Jds NS Sy 34 LS 5 o) bl 5 a5 VL S,
sl 5o 0T o i s i gl 53 b s IS Olss 2S5\ (s3b5 <o\ Bonapus
58 p e 53 Al e Ol e (Yo (s S s S0l) el 218 as N
VY s S s S0L) el amiwagg;;»tgl.auf:.w Jeb s IS Ole

Lo StmSlss '@l (8l 553 S5l 55 VU Llasl e b e S, ik
Sr 3l Sl aine oA 3 d e 53 s e3ssl 3 a S8 pl Clale (b D3 5 s
Glesh 1S 5 Candse S Al Jelse o atey Wsss w5 Sl S e S S
ch_ﬂ A=l 53w, sl b slaiss, oS15 (V440 GSle) Cnl jane A gl Ll 5
e ol gz o 68 SO 3 SosolS w alS Sl Sos S a (Sl lsgme Hsba S
Lien 83555 S oS e sk S 68 51> OLE 14V g3l 048N (S5 5 Salis) o
655 53 om0 Sp sy e Sl e il lapll 5 LGS ol Slsl 2 Js

T S oo 53 ep el olantl s 4l i Sl sV B.rapa , B.napus




SRS EM 9 9 by

Sa) s iy Sl p e S S Brapa 53 5 Jlslp ceess gls B.napus ;> S cp s
Gz 18 035wl LY 5 S s 85 0L (Y00 ) 0L 5 s, (VAL O 5
ol Bl 53 plll ol 53 5355 (ST G352 oS LI5S 53 6l 5 OV 53 55

5 BN WS e 3 K oa Lok lauge gLl 53 Loges (Kl il slacsi 55
53 g SO 4 Ol 1 1S 2B s plisyl Sl e (Y0 T Gl Y e A Ol
SEE) 3 5 OO i) w8 sl SWalS 5o (Y0¥ (55D 38 S (Shteery U 555 slbes
Si3 5 pmn (§ 50 g Mg 4Bl LIRS Slo 035 olS plinyl SRS el o (VM el
OUen 5 JU1 e ol bapltl sl s sazd 6B SLIRLLS 5o Lisle A g
3 i ) L g gls (Bjuncea) sis Js > slagis 53 plos &5 s S SIS (YerA)
ol (B.HAPUS) ) yons SIS s 55

Solea A3l e il Larls Sl clea B 5wl e s ails 5 Shas 58l
3 80es 4 Si ole 51 (ol a4y Bpd e W5 Lol S sl Sl ol s S
N s Shes L Bl o IS ke (Yar) OLes 5 2Js8) Al o ol Gl (gsladl
oL (10N (513) Al o ol l (Solasl slaltl 4 3lse g sams Sl (Sl e Cond
ol Bl OO Wl o5 QLS e b aglin 53 Koul i by sLa S 53 dls
Gl oS ol doys Yoy il B Sl asls S s (0494 sl 5 sdax)
O e Aol (N (Spenls) 5)ls ool (ol slasls 4 5l cils sl Ll
U5 Gk 3O e e Shee ol 5 0135LS Law s sdel Cosay glas Shase Sl
Slles o5 4l 51slanss 55 5 s LS Sl s se slad s Bl Lo oo Sas A5
(WS pinl) S3md pets Lls ohs olS (KI5 feily sseb S5 el oS 2
L aS Gl 0r 355 0,5 30 Jgeames S pde i Sl Ll e 5 Shas glizl 55 Shas (Yoo
3 Slas L(V44Y (S 5la) JJL;‘: Cowsas dils 5 Shas JAul5810 2ol 5 elysa s ) s
5ol lie sl s Sheslimal (gad 5 Ay b (b s LS anelr S cled s 4l
Ogmad Jams 5 Se5§ sdaze Jalse (0QVAR (O gopors 5 SIS) Sl aee Jalse L
Ll b Bl 5 DB ady 65 Ik (S 5 ol clush (Dol a3 wlS s

LS o 30 wls 5 Slas amed 55 5 ladils 4y oS i g Lgbz(al.,\j\ 31 G s 5l g0 Jla!



¥ 25l YWAA (V) s (o615 (LS g5 g iU aloo

(B.napus) Jsexs $151S 4,5 53 s 5 Shas 5 SLL S 035 (VAVE) K5 .(Y 0V os )
28 Gl SBrapa) iy, wxi $ 5 5l i)

on S L ol Gl S ehsa s laah SIS aneg Coenl 4 e g L
1288 el IS 5l o1 5o S35 0 Do ey 5 il ol o Shas

%9y 93190

Ao (B b amb il 5 (53,58 Slidies oSl 53 WWAS-AT elys Sl Sialesl ol
Sialesl opl 53 sy &JCJ}, Gt 5l Sl D3 pes sp i 4o 50 S 5L L ol
Brassica , Brassica rapa Brassica napus’ Jolis Kol &S a5 IS SR
£ L ke LS gl bl cb B WWAS Ll it oiS b s juncea
s Echo Zarfam RG -+ Option o++ ¥4 Ngls &) Vula o6l Lad ob5,) 1SS
» GoldRush Rinbow Hysun \\- Bl 5 Bnapus &5 w0 Gla Swchotshot
sy Bjuncea &8 « e BPIA 5, 5 B.rapa « 58 « 3 ParkLand

S pll e e 53 W A WS g s Sl T Aol L ek 555 oS
SV e S SIS 5 S OsasT sl pal 38 s e Nl bt f s
SV s o ;;Lé,.v_éﬁ_yc;ﬁijzO5 S s ¢J§)L§\~~ ‘e))lc.u)'lN)l:_iaﬁ pf
G358 5o e WSS E B0k 5 Al s ey Sl s KO s s Df
Aoy 00wl Gl plaesse oLl A eslinal SUSs 3 sl o SHLS Yo Olgee S
A bl Qe Gl ealitl b 5 225 5k 4 5 baads ) aan s Gas 5o S eliad LB cusb

3l a4 35, 0A 32 Minolta—SPAD Unit 502 o&aus 3l eslizad b S 5 Ldy IS 5 ,Ss 510l

Syt BTl (gl Al ((AUS Sl de) SIS Sl e 55, VA 5 (S 51 L) el

sde (58 0 Sle 3l oy 5 23S plnil LT (55 e Se3ll 5 Slsl O S e 5l sl ba
A5 58 SPAD s 2035 8 ol

Gl Bk 050 5 AE i S nns e 5L S56 esnl Y Wlss o n @l
o AL e Sl 55 Ky Wes B s S 15 iy 0 e Ao ¥ eeedS A5 JS 5
e by s e S e o Ky abge bl b s S e T Jsles 5l badses



SRS EM 9 9 by

D3 i 33 So5 P S 5 s e sl Jsb 4 a3 Y Jes opl L5 OLLS
53 O Jab oSl e s il £ LS b eSS ol e s i
adaly elaly Jaoes O 55 Waijs, sldad g e s /A e CSey Son b0 iS5
Cup ¥ b 5 4, Sl as Las jjcla.ﬂ@f,udpgwjmgwm w?
A tL?LS\(dA.,Uf)\@)Q.ZLS)‘\.Xx{)'))V/\j(dh.,\lf)\J?.g)w[S)"J@)'ﬁ)O/\ Jols

Jome 31 Ll 5 Ol S5 5 Oy Olo3 U3 S e O a1 g1 (6 S5l
Olas 53 d3 S Sl G55 (6l O (ke 5 A3 plnil ghool il ol Ll b o350
Oy 30ty g AS 23S ESL s s 5 AS b g s Ve S e sl il Sae
o S35 ,n 53 4l plg 3 Khas olul oty s el 03 e 2S5 oS 5 badils s
A5 S acals (1) dslas v g (Cls 5 L3S 5568) olS ) 5 i sl IS 4

w\;ﬁu&LﬁJ:éb&i}Qj}/&lﬁL;Laaf\.u&.':}ojjx\u (V) dsles

O S e Sl brogs Clls 5l el J gamapldls s Sas (S 0o 43 Sulg o

)Jcﬁjl:swf@bjjfQ;ﬁ)‘cfﬂvdiwﬁjﬁwubfcb'd-"-:"6)5°)\-'u

5 SAS 4y L] Lgl.a)lj-_élp.; 5l edel Easa glaesls Jels 5 4 ol RS b s
by SNK @ g T 5Fenlinad b baosls o Sle amlis puomen 13 oslize) Excell

53 b cdo Bl 5Bl oS sl 0L (1 ) bl e e 'S 5 Jeds AS
Loplos o35 oallS 5l LS a3 idls 55y (P0.05) (sl sime oslis (5 S50l s
dry e o memen 5 5 S Chle o S YY/A SPAD LBPA (5, 5 (o 22 £0/) SPAD
Sldis o zeS Y4 SPAD L Echo 035 5 (piim 03/0A SPAD L b5 o3, adS 5
Olsen 61 IS slaar S 5 pll Sl o 5 5% S LT e i (Y Jsd) amils |, by IS
il sy AAS Sl dm B L8 e 51 BT ol s (YA wsl3 ) sl ssm s s IS
S o e Sl 5 LS ane s ailsl 5 oSS blia L5 e 45 LS sdalie by IS (g s



¥ 25l YWAA (V) s (o615 (LS g5 g iU aloo

B85S ggmme o, Vb Coly S Ll s oS s S 1S (YY) gy Koy Sl il
WL IS e LS 35 IS Olsee 4 disls OLES e LT 350 0

CES w03 O (38 515 5 Al anils o5l aegd Coale el p-"")‘\s-’el;ﬁ;w‘% 458 !
0 ale 53 s s s A 0T daly 4 63 ol pen gl sladsls el pde b osles
Lo AS (VL clale (g i Olos Se el 0Bl s et 4 20 S B s S 02
S o s S gsmme S 35 Gom ld s p @l (T00F) 3L Ken 5 gl S Lais 1)
e B L o Tty A R R Y SR EPA L RY
el S5 S i DAl ekasolil WL

S s Bonapus &5 550 55 adlS 5l S ale el s IS clile (o Sile b
G55 5 s S chle A s g a s sy Gluie o iaBirapa <58 el o A
Sde e 53 S B IS (VL chle Ol Lla (Y sdx) e S 4k Sl Bjuncea
Cwws (B.rapa) S (S 3 ged e haeh 4S8 S bl s S el Borapa ys a8
S (A Sl ey IS 53 O bty £355 4 U L (Bnapus) Jsess 155
858 el oS &S Wi e e (s, V488 O (5558) S e s & g
Spla) Wb Lo S Ll 5l i @b & O JUsl jsbewen 5 s S el s B.napus
144y
o ool Bl SR a8 2 0L (V ) (bl s dsdr 18 s W5y, oS15
oo AAS S T e s iy s gy (PO.05) (ool pime sl (g Sesll cug 53 b
53 i WM L NNl 5 5 i S ke 53 €35 YYY LYY Yk
;\.L,Jl{GoldRushrj)‘fMj\.m.d}fﬁ.mbb«;;,)@;wwﬁﬁ@,ﬁ:yw
ke 53 s, VEV/E sl L Ee) Wals (5, 5 o 2 S 5 ek 03 4555 YAY/A
,;aj},vsusmgmméuu:iuj.(v Jader) s Lyls 1) @3y oI5 cp eSS
ol e il ol gz o S SO 3L s olS s alS 5l S S LS, e
SHls oS s 45, VL rs‘f Joo Shelse ool e Ll 50 (048 S5 8 s el )

Co o al il sl s (6,58 (655 B a4 5L T OLd ates 5 3L S S5 sladiss,



SRS EM 9 9 by

D5 sl oo 53 5 b T (SOUU G STy S SRl 5l L (58 Jols
Gchan] W5 5 g Ll el (bds, sl Sty elmil g1y p3Y L pS1) S
oY QLS 5 (S5 55) 35 o0 wls ol s Shee 028, Vb Lol §gamma 3 358 0 (6 5m 5
WSIE s 53 s a YT Vals 55 Shee 5 Olyn L 0N (S S 5 ke e
(Y o) ool 5 0T w355 VL

s Echo Parkland Option o+ X¥+ Yuls Ll o bl 54 el sl s
Yle ol sdalie (ool pidlonl o 55 (b 55 55y oS1 5 Rl 5l s Hysun \\+
(Bjuncea <5 ;) BP YA 5 (B.rapa <5 3) Hysun Vs (B.napus «,5 ;) Yv+
LT laaiss, 51e()) JSCs Gollae 5 s Sl (il sTapgs 658 4 5 0B DS LS Ol 5o
o G pl 03 s Sl b s e G Bl polad G5 Tlad sy, S0 A ol p S
0 NS L S S e 5l S B S G BBl eyl L1 e
0887 Ol 8) i sdssfeal sl ol slads S s s 45, Sltle 3 Suls
Sl do cpl Bl Sl pBl S als SLETOY ) bty e mls el &)
/0 L GoldRush (3, 5 ¢ mig e WEY LBP VA 3, . csls 525 (P<0.05) (ols pne
5 e o gl S (g dy Laplis Oliises (Y gds) ddls 1) Ble plisyl op 28 e
Sl elS sad Lol (YRR O35l YA OKes 5 L3N s 8 Sl Kl sbaa S
Bl 231 S (555G 5 I8 o s ol sl 23l Sokew b 5oy (3T IS e 00
Ly Tamis oS e 80aS 543 0 Sl 0 OE OUE Al e s S i, o
5 e oS Bimhan il pme a5 sk Bl dls (plply o pd el el 5 SN
DAL Oy eelr) Al o il 5 Lode 035 5 Glp e Sdpke sl g
L e cas L1, BPA oo als s Sas s 652 Ol L5 (140 OLer 5 05,5
(Y Jgd) cols

5 a5 s op iy Bjuncea) ks Js = 65 55 s p 3550 o6 3 gl S

5 BT i) a3 513 n Jole 53 s o3ld 65 5 Jseme IS €55 5 5w



¥ 25l YWAA (V) s (o615 (LS g5 g iU aloo

S ke il hege bl s o lacgs) S A S S8 (YerA) OLKes
el Jgame SIS a5
sl ol Bl 1 pB 1 o oS 5ls LS () ) Wl e il il p sl
5 Ao, TY/E LYY Yals o3 (o3 YY/Y0 LRGH Y P (P<0.05) s,ls sz
Loplys 5 Aoy /0 L GoldRush 3, 5 o xic o e do)s YIAY L E0) Yals o3
S LS 3 cils el (Y Jads) dadls |y cdls p (atli p eS Ay VY/E0
Gl 5 e Sl b bed OO aSle ol OlS il Llanslis s Seul
Wl el saxls 030 YU 53 Olg e 1y Vol cbaas ol s S 55 5, (V44A
Jesly 5 01555LES Lo ool sy oz Shee SOl 3550 abols (Y Jsir) il
Joily b 4 S5 ol oS e Sldee & 36 B b Sl Ol e 1 3 Shes
Y00V S5 nln) 3 gad pend Lo oo 001 5 5505 o155 olS S

WA oslal el 3 534S WSOk 2l )s s GoldRush ;s cils p Laxles G55 b
phe 5 ool SIS 5y 5 O Wl fdsay a5 WAL BTl oale O35 05l aed i LS
Slaplll 4 sle olal amd 53 5 A8 bl B L 2015 56 4 505 (b w 5L el
Sy SIS B8 2Bl s sy el Sle Shlesl pl 53028 8 D) pe xS (ol
(Y dpas) 55 (M)J\-\/\Y)&j)vﬂ.idjjg)"jylg (do ;3 YY/N L)
<l 5> Sles bld Bl eSOl (V Jsdr) uilols s Jodr i il s Shes
LBP WA (e o Ss 18V0 L YT L Vals ootls sz (503 e (P<0.05) s
L GoldRush oGl o i JUsCa s oSS VYVE L E0) Vala 5 5SS 55 p S LS ATV
Lzl 1y &l 3 Slas Sldie o 2aS LS s p§j1,“_<vz>//\¢\ Loplys 5 LS o Df,kts £V/NY
NOO/EE) Jyams SIS 655 pB,1 35 Shas Kl by 45 5l> OLES bl b (Y Jsas)
(VAVE) S5 o GlSs 3 0 SAS VAQ) b il 68 pB1 51 2 Glis 3 o S ks
S oA G585 i Jsene @S 68 55 dils s Sas 5 GLL S 055 455 5 18
A3 S d S s p S AVAYA ol o)l IS 5 Shes Lo 50 Sialesl l 55 5



SRS EM 9 9 by

o2l 5 (S Slio Lo Ses Saen mli 1Al o melily (Kieer Ll
5 Pl (il Lastle o Sy el sk o3l OLES (1 ) 53 1S o)l pB1 55 il
5 ote alaly i YV T V0™ Saan ol b a8 Sl s LIS Ol
S e Oles 53 S 3 &5, ST Ll 5 S les  Saven . Lols oLis wils 5 ,Ses L1y Jls e
S (1= —/OYF) gl JEETIER LS:...AM A

Locaihb, pasle 5 plinl la el o Cute (Staen alaly 525 4 58 505 Oliioes
g5 45 Wl iy (Vo) galiot 91490 (535 9144E ol 3l 5) Wlos S 65151 il > Shas
(55 Se 5 Slr) LS 4 e b 0T Ol i 5 Jds IS e Lol 55 B Ole 55 5e 3L
sl o g3 Shas b Cdo ol 6l 6 Ftins  Siasasd bl lals (Y0 oA ol 28 Yo o)

S s ks VAV Gu5l) 3ol s Bl Ol 55, (oSTE Sl 5 ol (KB5S
b o ol 53 e (Stees sl Gl bl (K55 655 res 5 e e (0490
Sl 035 it S 53 0 S LS VEVO B NI gl 1S s wils 5 Shes |5 3L 0l 5 Shas
5 S e Fadee 53 35, YAY B0Y 51 el Ol 3 435, o515 Ol ks sl ST Jl-
el 03 bl e gl Suaa @S Jae 55 glao,lol o 28 55 culs opl ol 035
SlF s bl opl L3 Sk ALl 035 035 ) e (Sees e Sl O,

] o ES Q;JE)J LA&JWJMAM};LSLAMJ_})

3T AT ey ) S5 e s 5 il g pas L o Shas iy a - S

Slay o Sk

. Jes s Jdsds e sl
e T A S R TSR R TS ;
LHERS N B NeY 3 sl s

sl e J:e_x.lf 5 Ja,_uf 5
S AW

S

VEYASYT ELVCR G VA G V2SN VY 70 s VL SR R VN o ¥ S
(GRRTA VIS S S CVAT SR VAR RS L VS | VL Y- AR F ¥ FL\AA VA MVA VY e
- - - - - - - AmY Lo
JAYYA [

\AIVET. YY/ oA YY/AOY. \E/AOY. \e/807. 4/1vy. -
\Y Ol s

.J..iijJ..p):\ )M)}OJw‘daw):)b&aﬁ))‘:v;aﬁfaM:QUA%;Q%ﬁJﬁ,nS



| dloxo

+9

¥

s £; oS o)

Y o,loud YYAA (Y)

A 19 =rie A < v o & w0 E e (660 NG o o2 0 Cor 9 e e o e

9Id'd S b/AL po ' Vo aps /%90 2qe®/034 e AN oqe A0/LA 2 ML
01T unsagy aqeV9/" 3 LAY R Fod/ AL q IV pog AW/ po A/ LAA
moquiy AAY g 9/30 ML Bpopo?/ *A q A poqe #V/34 aq WVAY
YSnyplon o A3/A3 qe AVAQ Q¥/034 BV/AVA SO/t S0/t S AV
puvpyng AMAA pogh L3 A 3op?/IVA qAb/e po AVVA paq YAOA
JOYSI0YOMG qe'V\3 2q0¥/A3 aq®/3 A qu VAL QAT po AVA p 9/0%3
oy JRVVANY pe /LA aqV/* A S AN q ALY/ poqe ONAL pag 9/03A
wfivz £\03 2Vo/vo aq M /AN poquV/ A q AL/ p 03/ o BVI0A
00Dy aqed4/bat poqtV/\3 poq®/ *VA Jopog® A q OLY/ IRV AR
031D BAL/33 aqe®V/V3 apoN/90\ poq/ L AA q A aqe AY/LA p V/\AQ
00§ uondo q?¥/\3 aquit/b3 AR Fopo?/* A q M po MV/BL p A3
0€€ oy o W/A3 2qu9/V3 A 34110\ q AN @ YA 2 OATL
10 PIOALT PANAT o V/AQ VLA 33430 O q AV 2 ML
- SE(AYLS) ST (AVAS) (Lo o AR ey R K ) P o) (5 s7eCes)
, e e (¢ SEEE e (€ o 0 ¢ g ECvhr( e (K (md e = Eorn e

P -y A rops o e Fopr € ome EECR ((nd e st of ol (T

Yo



SRS EM 9 9 by

sl Bl s s 1S )l ol S35 0 Dlhs (S p 5 il paslios e (Kiser ¥ g

% 1 ° ¢ ¥ Y | clis
) (5 51 43) Js s O
| Vathad (AUS 5l da) by IS (Y
) —+/eYY /o (AU 5l 1) a5, (7
) —v/eay AN BVAREL (a8 5w €, (8
) ey —YY -4 /Y6 gl (o
\ YNE — /8N AR AR =t /0 A el el (4

) A7) A AN YVE —/T¥

&l 5> Shas (Y

.MJJ\JM))OCEM)AJ\:@M%JJQ**J*

Hyolla330 (B.napus) &

(XS o st |y o pog) ) g0 o s L 28) 151S o plise 68 w51 03 4 45, JISCEN ) IS

B



¥ 25l YWAA (V) s (o615 (LS g5 g iU aloo

Blo G 2

Ahmadi, M., and Javidfar, F. 1998. Nutrition of oilseed rape. Extension company
of plantation of oilseed rape. Pp: 165 (Translated in Persian).

Azizi, M., Soltani, A., and Khavari, S. 1999. Brassica oilseeds.Jahad Daneshgahi
Mashhad Press. Pp: 230 (Translated in Persian).

Berry, M.P., and Spink, J.H. 2006. A physiological analysis of oilseed rape yield
past and future (Review). J. Agric. Sci.Camb. 199: 381-392.

Buzzo, G.C. 1995. Plant breeding. /n: D.S. Kimber., and D.I. McGregor (eds)
Brassica oilseed: Production and utilization. CAB. International. Pp: 153-175.
Chapman, J.F., Daniel, R.W., and Scarisbrick, D.H. 1984. Field studies on c
assimilation fixation and movement in oilseed rape (B. mnapus) .J. Agric

Sci.Camb. 102: 23-31.

Chango, G., and McVetty, P.B.E. 2001. Relationship.of physiological characters to
yield parameters in Oilseed rape (Brassica napus L.). Can. J. Plant Sci. 81: 1-6.

Clarke, J.M., and Simpson, G.M. 1978. Growth analysis of Brassica napus CV.
Tower. Can. J. Plant Sci. 58: 587-595.

Collino, D.J., Dardanelli, L.J., Sereno, Ri;-and Racco, W.R. 2001. Physiological
response of Argentine peanut varieties to water stress, light interception,
radiation use efficiency and partitioning of assimilate. Field Crops Res. 70: 177-
184.

Daie, J. 1985. Carbohydrate partitioning and metabolism in crops. Hortic. Rev. 7:
69-108.

Diepenbrock, W. 2000. Yield components of winter oilseed rape (Brassica napus
L.): A review. Field crops Res. 67: 35-49.

Evanse, E.J., Gemmill, J.]M., Werner, P., and Williams, E. 2003. Physiological
factors contributing to yield enhancement in winter apetalouse oilseed rape
(Brassica napus L.). Proccedings of the 11" International Rapeseed congress.
Copenhgen, Dk.

Ghanizadeh, S.2008. Evaluation of tolerant spring cultivars of rapeseed at different
winter planting dates.M.Sc thesis. Islamic Azad University of Mashhad. Pp: 151
(in Persian).

Ghahreman, A. 1996. Basic botany. Vol 1. Tehran University Press. Pp: 539 (in
Persian).

Habekotte, B. 1993. Quantitative analysis of pod formation, seed set and seed
filling in winter oilseed rape (Brassica napus L.) under field conditions. Field
Crops Res. 35: 21-33.

Hopkins, W.G., 1995. Introduction to plant physiology, John Wiley & Sons, Inc.,
NewYork, USA, Pp.464.

VY



SRS EM 9 9 by

Igbal, M., Akhtar, N., Zafar, S., and 1. Ali, 1 .2008. Genotypic responses for yield
and seed oil quality of tow Brassica species under semi-arid envirmental
conditions. South Afri. J. Botany. 74: 567-571.

Kazerani, N., Ahmadi, R. 1998. Study and determine of the most suitable sowing
time of spring oilseed rape cultivars in Bosher. 6" congress of Agronomy and
Plant breeding .pp:431 (in Persian).

Khodadoost, F. 2001. Study of different level of nitrogen, phosphorus and sulphur
on growth and yield of oilseed rape in dryland condition-of Kermanshah.M.Sc
thesis .Islamic azad university of Birjand. Pp: 113 (in Persian).

Koocheki, A., Soltani, A., and Azizi, M. 2003. Physiological plant ecology.Johad
Daneshgahi Mashhad Press. Pp: 271 (Translated in Persian).

20. Major, D. J. 1975. Stomata frequency and distribution in rape. Can. J. Plant Sci.
55:1077-1078.

McVetty, P.B.E., Austin, R.B., and Morgan, C... 1989. A comparison of the
growth, photosynthesis, stomatal conductance and<water use efficiency of
Moricandia and Brassica species. Ann. Bot .64: 87-94.

Norton, G., Bilsborrow, P.E., and Shipway, P:A. 1991.Comparative physiology of
divergent types of winter rapeseed. Organizing Committee, Saskatoon. 578-582.

Ozer, H. 2003. Sowing date and nitrogen rate effects on growth, yield components
of two summer rapeseed cultivars. Eur. JoAgron. 19: 453-463.

Rajaram, S. 1988. Breeding and testing strategies to develop wheats for rice wheat
rotation areas, wheat production constraints in tropical environments.
CIMMYT, Mexico.

Sarmadnia, G., and<Koocheki, A. 1989. Physiology of crop plants .Johad
Daneshgahi Mashhad Press. Pp: 400 (Translated in Persian).

Shiranirad, A.H,, and Dehshiri, A.D. 2003. Guidance of canola (planting, keeping
and harvesting). Education of Agriculture Ministry of Iran Press. Pp: 116 (in
Persian).

Shiranirad, A.H. 1994. Study of sowing time and plant density on oilseed rape
cultivars.M.Sc thesis .Tarbiyat Moddares Tehran university. Pp: 161 (in
Persian).

Thurling, N. 1974. Morphophysiological determinate of yield in rapeseed (Brassica
compestris'and Brassica napus). 2. Yield components. Aust. J. Agric. Res. 25:
711-721.

Tollenaar, M., and Brulsema, T.W. 1988. Efficienty of maize dry matter production
during periods of complete leaf area expansion. Agron. J.80: 580-585.

Willmer, C., and Fricker, M. 1996. Stomata. chapman and hall.Pub.

'Y



\4@2\\\@ EJCP., Vol. 2 (2): 1-14 %
/ ® www.ejcp.info

Gorgan University of Agricultural
Sciences and Natural Resources

A Comparison of Yield, Harvest Index and Morphological Characters
of Spring Cultivars of the Oilseed Rape Species

*P, Arvin' and M. Azizi’

'M.Sc. Student Islamic Azad University of Bojnourd, Bojnourd, Iran
*Assistant Prof. Islamic Azad University of Bojnourd, Bojnourd, Iran

Abstract

Yield, harvest index and morphological characters of 13 spring cultivars of
rapeseed were evaluated in 2007 growing season‘at Agriculture and Natural
Resources Research Station of Torogh, Mashhad. These cultivars were from three
rapeseed species belonged to Brassica napus, Brassica rapa and Brassica juncea.
Experimental design was Randomized Compelet Block with four replication.
Result showed that significant difference oceurred within cultivars for yield and
harvest index. Hyolla 330 with average of 1475 Kg.ha', BP18 with average of
1277 Kg.ha" and hyolla 401 with average of 1274 Kg.ha' had respectively most
yield in this trial. Obviously hyolla hybrids had more relative superiority than other
cultivars regarding harvest.index. Cultivars of B.napus had more both yield and
harvest index than B.rapa cultivars. The examination of morphological characters,
including chlorophyll. content and stomata density and height, showed that
considerable difference existed among cultivars. Rate of chlorophyll enhanced
increasingly at tow intervals of sampling because of leaves development. Strongly
positive correlation observed between yield and harvest index (r = 0.75" ). Among
morphological “characters positive correlation was obtained between yield and
height (0.34"). Considrable correlation which was between chlorophyll content and
yield, was'nt very noticeable (r = 0.27%).

Keywords: Brassica.juncea, Harvest Index, B.rapa, Morphological Characters,
yield, B.napus
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