=155 GBS 2ol Ko SUI dloe
Qe Ol oo 8,kowd o) lor >

9

af oty 2 s ejcp.gau@gmail.com
SIS 9y 4 (S 9 (o Olho g ()39 3 SHaowis 9 IT Qi i
J')‘ )é 43&*0}

"ol yis il &b yrs 9 ' Sl g e snalagls (paasladicn 5
)5y (655 0y 4t gal IS yde S oIS el e
Sl b mlio 5 550588 Sliios S 0 Lalels sie 5 apde Sy oS00
VAUV i s VMY /T s oo

oS
Wlhivs) SIS 35 aw AS 5 oS Do O3 phesd 5 I e S aalllas e o
4 (SL) 655 0 il mnbimbio 5 (53,5LaS Sl S o 53 WAV = AWM 2l Jlu sl
2 S el Jold bajlag i el LSS an 50 5 olail JalS slacs 5k il = b L o sSb o 50
331 o 52S) NL o 4 ol 035 28 b s (35550 V3 5 (U 30) V2 (LS SH VL o
oxliial Sl Olo Sl L8 e gaS 530S Ln g (oish) N3 5 (oysl o3 0v k5S35l 7 00) N2
QL.:.;@t;.,\.:quuml?;\Jj,ép;;,\.:lemwtsoujdﬂu‘u}fwﬁwujs,m
s Jloa g3 ils e 355 085 s g sl anlllas 5 50 Do 1S L elil oS ol
e wlis s izman (SB21y 8 5 5 SKhas 5 en 5 e 3 Shes 28 Slagya s 5l olal
Odsre o 2l spmpdo s S Jloaml mhav o Jbpne N Slio slas L5 055 50
38s e s s 3 Ses (b Bl s ey e (ol Bl s s ol b ) S
e 2 IS Bl 5 055 b ESen ol OLE (55 s Glasles by 3 Shes 5 4l
e Al 035 b o) S sy b iae Ao Kl sl s el (6 Sesll Sl

Bl oLlas \)4_',13 JJKL.&}Q..L\JJ;UA;-LJ nob‘)}' CMM.’)JJQ&&

‘J_LS}L;LS}&@SCJLL& LO)}\ LCMA}::AS))'T ‘;J:de‘.éaj/j

tahmaseb@modares.ac.ir : a3\ J s

Yy


www.SID.ir

WA (£) pylar s (58155 SOLS s Sy 7SI oo

dodio

sdes s, Sbaals 5B 5l L S 5 wls ni s, doys £ 3 e 2dls U 1S
Jlo S LK Osdn MY 5Ol \)lfg;misﬁjcbd.:))da Dlada ot glaaas 53 Ole=
/6 3 i e W8 Lo ol asl 55 YooV Jl b USs Ogkee To/Y 51t 4 VAV
Sl (Yorv $6) wal e 1ls £9° rLi» Lsw S5l e 20y sladls 53 s 5 Osdee
)@Mesu:m\)@l;pg;.:&:Sjg;.ﬁSJé.é})g,_i)i.xad)lScJ«\))'):Yl{:)ﬁaﬁA{‘jg\iw:
bim laly 3 e sllSely S ST Gasls) s s, el Sl olhs
SHlotagr Gk Il gt GlasS G JalS Ol e s o 5 sk
e 4 Wlosls QLIS Ly A3l o0 Il sS Ul 5l 5 ygse gleosly e 5,8
ol a Ll 8 e sland slas S L Gl 30 8 5 5ok 355 5 S smaS h pols 555 ile UK
5038 el 1y olS 0 Slasls S slse ol s 35 e Jpramms A5 5 St (5555 ol
O8N Loyls 5 5e,k) daas o 2l 33l 1 Jgmams lau 5 ol0e 515 ol o118

53 Jpame Mg iy ol 5 ol sbalicel gled 5 JIglass ads 58
S polis i) (g1IS (VAN (Ko 515l ) sph o glnd lass 5 8L A lis
3 Sas A5 sl 05550 28 ) el 5 ool o SO L aslie 53 0550 5 214 lse S
rolis Sos 5 055, mie Olgie 4 e gaS (V000 ODISGn 5 1) Al o 052 g
5 O o) a8 e LS e ObLS i 4 b Jl s dis e ol S oa gl
Gosl 2 I 58 oo w188 Celys 3 5l sl ol 2 Vsl Srass cal o3 (Yo Ol s
Aoss 03y VUi 5l ole e Glls 5 s 488 S0 CanpaS ol Olpe v e
53 0 B ARy 5 A olS e ol (2lS osls 4 Ol s (S esle O350
il G 15 e S S 53T 5 AEL e LS S peS A5 e Rl L alis
5 oS Sl osls 0L mls Al ansls 15IS o els 0lS SL s, 0555 el U3
wﬂ):\;ﬂ\j,ﬁ\J.,p,;w\:,J}ouw,m,gb@ﬁdfw@j:v:wjghjs&gm
oS 5 plead oS S By, 5 IS Ll s Shs (o Sle o VL .(V440 O
b 5 I glassS 5l 2 Al 5 8 s (V49 O 5 Kdew) ol 0l 55158

YA


www.SID.ir

Sy s9dbnre Cd yro g (g gt (mwlogd by 5

OLEer 5 ) ay (Tt OLen 5 555) 585w 5 L ol Lol 51 (ol 2
el odd byl Cte (Yool o L) 1S 5 (Ye0
(T 55 5 SOI3) ail o s 5 4l > Shes (I8 I3 o551 =Slol 3 Gta o g
$ls Slia O35 5 ot o3 Al sl Wi s s sl el s Shee oS s sl 5]
D555 Gy S Lsls 0L IS 55 (1441) 0lKen 5 L0 (Yoo Ol Kes 5 o) Al s
Sly il 1y «ls s Shes cch.w A=l 53 s slaas Al g b sl el L s e s
Sa 05 5wl 3 Shes Sl a1 558 5 8 8 b (Vo) 0L 5 e )
5 obens (I glassS U Sl 03,5 5158 (Y000) a5 oy sdenly e s KIS s 4ils
O 5 G s als slass ls :ﬂwﬂau\:ﬂmTJaS)JJerpwjﬂl}W
QI 5 CnsnaS o3l I 38 S s e ol plosil 5l Gda sy (13 ne il lsa
Ol DGl 5 sy SIS 035w 5o o) e Dlie rausl st 555 L aslie 5o 445

33 S paaS 531 pdoddes J@'w‘ 1S 5L 5550 05550 3 oo

%9, 9 319
Sk s dg kg 5 POl ol oKl 53 WAV-IYA oly5 b s ilesl
0 5 ax 3 Vi oldlax (5,0 55 @iy (SLD (6550 Ol b mle 5 (55,5l Dl
4 los gl 5 YWOLELE,] 5 505 3is £Y 5 ey 88 Ul Jb 5 Jles da3s
el ol Lajlas Al el 1SS a3 5 iolad oS gla S5 AL - b L L) sSU s
NL s w3 030,28 w5 (5D VB 5 T (Ls50) V2 (S50 VL e s s 1518
S5 Sl D850 55 e ks 6ol o Sast esle 03555 Ao 3 T/ L e 5aS 550D
(o350 N3G (o550 Aoy 00+ s 3aS 531 Aoy 04) N2 E(OUS Ol > 1S Lams SLaplle
(o s 3 Gl el s 5e Sy ST s el 05550 ¢SS 10 (sl

1- Okapi

2- Modena

3- Licord

4- Azocompost

yva


www.SID.ir

WA (£) pylar s (58155 SOLS s Sy 7SI oo

s do s /88 S ST S 5 S eSS s e S e YY0 51N s /00 Ll S S
033y e 0 dsb a4y e Sl V0 bl 4 S L N g g e Sl Ty Y Wl oS
e Ol o B3 o w5815 Sty oS (530 ) G by a4 baanty Tl (ibesl
ssba S bl 5 63slS Slides S e el J)0 s 4 1S Glasdy 5 L
Sosbar Ad el sl a5 i s 4 ol esdle 4 s S tS sy s Olejes
Cosbe s Ad e ML gux 5l s Bkl s el L S g syl b Syl ol &S
(23S el iS5 6 sl i slacty IS Gus

Al s o SUAS VO lthe St L Oyl s elul (s sbueslal 51y
cbe Sl Rl O5s a8 58 ijx:s Vor ke 5 Jos Sliadl e 55 i 5l S
SSle v S 3 2 V0 5 Ju 5 Slid e 38 eled 5 Aesliad o)l 5 o a8 55
s S bl S LS Sos S e 5 i assze mhae 53 S ESG ke OGS
anty sl 513 (albasd Slas 53) o0l 355 pam 85 (AL 5 T e 03) S poeS 551 558
sl sledd 03 03,8 ol bty s A5 iy ab e D S s 0 1S sba
Sl oo 5 e gt A e 5o eliledl e g S 5 aadle A e 53 sl 35S p e S
Lopoh s f A 53 sliledl el 5 asasle A e )5 oyl 55 Caas 24l
Jsltze gla sy wlal » age b ol 5 5,8 glacile L oojle Slles s oslizal S u
S SV ol yebay O S e Sl lS Siw, U ladils a5y dsb ys A ol
slas (ool Bla j3 oy slaas (o 3 glaast Ll sluas Wy CL&.?)l Sl Slis 5 A S
Solsp Clilaal ey s Wl a5 oS 3 e sl (5 slaasls s
Cdils s Limy e e T/E oles o 53 1S Jpeams il Gd= b Sy 5l as A
)mjsdlssﬂw()lﬁ»},\.iﬁqd\ s sy lal a s DA S aus Sl e
s Sl el IS i Clal (gladils 55 0 5 8y Olswe 5 o n VY Casby bl
wal 31 eslimal b Laesls agsoms (Yool o) s S 550 Sl iyl olKims b 503 O s5be
(238 Pl LSD g, 4 bapSilie i SAS Ll

1- Inframatic 8620

YA+


www.SID.ir

Sy s9dbnre Cd yro g (g gt (mwlogd by 5

oy g b

33 b pme Dl IS LUl 1y sl adlls 5,50 Slio sl (gl &S sls LA zb
S B, o5 axdllas 53 (Y27 O 5 plee 5 (Vo0 Y) OLKas 5 gl .V Jsa)
Dl 05 5 Gemos 53 Al lues Wi s e sl e u;uﬁaﬁrs);\axs,u;;gz)\ﬁ
allas 50 o aled 5 o3 BU 35 03 mbe Shlesl cal 3 el i3 ome 4l
Sa s pme sl adlae 5550 Dlis kbl 5 05 38 e s s pB) Sl e S
B SIS e 585 e ol s slacsls oS il sl osls GLES adaly ) 55 () J )
V0SS5 5 Somipn) 350 55 s w3l 358 5SS 5 ol

s als sy, slee 5163k A yenas an js g 4l e G5 Il g ) s
S Bl b a3 3,50 (55 s ails s Shas RI8h age Jolge SlEils e ls o3l
o2 o Ses Ll s Sl pals s als Slpe O35 e B K g3ese il S op
oalal 53 5,5 @) il Sl w53 5 IS 21 o (K55 ol sy e 5 355
5 S0k s 5 b Al e oy o3 Wl Sas Ll Cgm 5o S b )
38es s 2 S pll Sl i 5,80 (35 55l dely s WU 0L g
23 Oy A (ol Bludys el o i Lo ge o35 Gais cpl o LAl (g
o2 edls 3 e ady 5o als SSdes Sl gl gl 1y als e, Aoy g o3 slaasli
580k eS 5 S5 Pl e &y S5 Ao 5 et o ab sl kSl 1Sl
03 4l s Shae a8 oS dy s b s Sae il 51 2 00 YU Jsa ks OLES T s
WL 5 e (Y Jsdx) il (Cwa) G 53 3o Cudgdome 31 S0 L6 5 Lose CLE)\
<ls s SKhas el Gl o ol s e 1 S &l S 80es o als e O3 S (YY)
bl gl 15l il Pl o oS Al 55 s ol S b5l 63l SIS
ol 5l il iy Wl 5 Slae oS LBl g syl sy il atls b S gyls pae
okl 5 IS Wl 5 Slas cligly (Yoo (S Ko s S0L) ding Jlast 5 (6 2 Sls
oals QLS sawte lidss @L:j AV oee (Sy,ens) Clls dals Clils y yals Aul58) o LS:.MJ
S 1SILS Yert Oadls 5 S) Log slite ils 5 Shes L5 3 1S Cilzes o)) &8 o

1.45).3 DL kﬁ})j} J‘Jut.j mLi)J J:" (Y"V) Q\)K.a.h 9 eJUJw..?-‘ .(V"i Lo‘):\.)\} ’:Y"-\ ’-O‘)&ﬂ

YA


www.SID.ir

WA (£) pylar s (58155 SOLS s Sy 7SI oo

S| S il pB1 s 8, 5 8es 5 35 3 Shas ils 3 Slas ils S8 O3
B 3 gy s e SNl ey Ao Sl G ol s Ny s kil s s
S Al Sl pme DulE 8, Aoy Sl IS a1 as sl OLS (Y e ) jalils g ol b
.w\ﬁujd\;\yu@u&y
oz o 53l gne S5l 0l (5 Sl Slho oled a8 5l 5 03520 il sl
ol g3,5las LsL«a(aUé_} 03358 Grwee SIS Csls Sl S () Jsd) xdls do s S
03 o S 51 A Sl (VoY OLSs 5 el 8) ol T 5 (A 408 st
s e 5 als 5 Shae 035 Gy 3 ,Ses (o5 la atligs e slaad (Lol wla
Ol O3y 5 Sl Gels oS K s adls 4l S, 5l Ol ngﬁjf.i.s slasles 5
SD) 13 iy s s A el Gl Gab ) s el s S iy Rals Sl ails
gsosn ol 2l ) e dly sl s S s (o8 glarls 5 Jol Ble s )
e 5 (V44T L 5 i) IS 4l 5 Sles gl o Sl LS 5 5l 52 S
o odlen (TooA LJLal) Wil o @ s 03 e s sl 3 IS s 5 S (6 0y b
LIS &y 5 Slas Jiolsdl 3 0diS s 5 eSU olS 3 ) 5 3ldS &S Wyls sdds i
03 3 Shas ‘5\}2-\}&},@&&45@)&#4{%; e (YooY O 5 L8 Wil e
3, kes 55 G gnaS 55Tl B A3l o sline ol Cilises Lald 3 S &ls 5 S o5
ot s ab sl s ool zalS e b glaatls 5 ol Bla 3 st Bl 38 S
oela 5 als Slsa O3 05 Vb &S C3l 55 Ol o i 5 s ol OLES Eul58l &byl O3
1S s Shas Gl LS 5 s B Sy ol 03V IS wils s Shas (51531 (sl ol
wls 3 Shoe Al AS o 0t 5 43,5 13w dis Ciloie slaplls 36 o ails 5 S Ui
3G (Yord) Oas 5 58 ((Y0r0) ad ysd el e @B L il S, s IS
22 pSASTIVE) Ll 5 Sas Ol op 1S w2udls Sillas (Vo0 (mlo 5 (V00 O1Ses
omamen .l olant] CasaS 55T Sl 4 (s s S ASAYEY) s, 5 Shes 5 (LS
3wl slaas (o 3 gla a4l j3 a6 sl (Lol Bl ps ey g slaad y eS oyl les

SSosba (Y Jads) s Ll 1y &ls 55 dons i s KSdse 3 SKhas 5 et

YAY


www.SID.ir

Sy s9dbnre Cd yro g (g gt (mwlogd by 5

3 S0 e alS I s s s Gl Bl DA S Olgee Ll e 055 50 5L B s
S Ses 5 sy yastla S sls QLS IS (65 o andlls 5 (Vo) Lo (Yer0 (s
J3,2 Gus o Slidey 5 il oy 2l gherd s banslie )5 240 [l 5 b
ot s S 5l s 1y o3y Gy 5 Shas 5 &ils 5 s o 22 (Brassica Juncea L.)

.(Y"O cQ‘)L{AAJJJJ) .,UJ)JT S &abﬁ

u}jﬁghal’aucu‘9|)5 ¢B)| 6‘,3 [ 6,; U"JJ‘ Slaw d«a'b_‘)“g 4;_}’,4"—\ Jj»

G ol e sl ool > Sas > Sas a3
sl s ) ) A . B grey GL’»
. ol Bl s il 03 55 S &ls sl
s£r
Yo/veey™ AT TALS TN R VN g™ Y R) s,k
AR A AR TS SRS R V/XFF A VAY-VN S | /¥ A CER I S TS o X Y M) o3,
YEAYY/YAYO®H Ao/ YR NAVETE Yorsave T Yaye vy Y (ND 0555 poe
gragaror®™ agrass®™ e wvaTt ARVt imavtt g VXN fee
YW/ ATV /YAY FOYVAAY oYYy 1 E) oleslolail
Y/vY VAY \/Vo a\s ‘/00 - (Ao 33) i g o
Ao 3V Jlart sl ol re i doo 53 0 Jlazml mlaws 53 jls fne i Dl sma e 1 NS
=\ Jgd> aalsl
> Sas BWERH SEmy dess Jla 05 L3 slaws O sl 4
. . Yoal
R THEg g &ls &ls S g sl
AN SoYAME™ ™ ™ ey™ N \ (R) s 4L
Voo EY AT YR EATE VI EAYTE AT gy reayasartT Y V) o3,
AGTTLVE AR VI% CA TRV 2 § 7S R VER LA VSR R 7L AT R YA S A TR (N) &35 25 e
\LVXVYA SARYLVA FLR SAGRERYLVE 1-LY SASEYIR T3 RGN vi'a 'Y RS- T2 uVIZ P i ¢ VXN Ll i
A/ A Y VRRYS o Yim\s 1 E) oleslolail
At TAn AR +/04 Y YY - (Ao, 3) Sl iy o
ooy ) ezl mhaw s ls e it Ao 3 0 laiml mhaw js Gls gae it ls pae 22 NS

YAY


www.SID.ir

WA (£) pylar s (58155 SOLS s Sy 7SI oo

#0595 A mlis 5 IS 61 (5l 0dd (8031 Dl Kils demlis Y Jpur

e Sl 03 55 Cms als s Shes
sleals G e e eSS 2 eSS
ol @l s (ks y3)
A (La (Lsa

o
Vig/eth YV/0AC Y4/4£C Vegarh TV8.C =55
\WANLY:! ve/eva ARVatly Y+ ¥TVh ARRY) L e
TivAYa rv/b TV/Aia y1v4ta T.va 5555
O3 e
YYy/+1b AR7AR] Ya/4yC A0 iYic e gaS 551
Ya./+va Y¢/Ava v/0vh ARVYE AEAVY:| iS5,
144/4YC YA/NAC Yv/\va yeeirb b o)

.ML@M):OJL«:}\@“)>Q¢$L:»& )b@qu\;,?”Jmm;ou‘o};wﬁ)wu\_@fe:e

=Y Jgd> aalsl
O 3, SNes Aoy OEss A s Qlstslse O BERHEIEPY
Qs o 858wl s <ls (5 R

o

\YgeC Y$/1va £Y/AYh v/70+b Yo/tAQ =55
b YA/F\C £/ \a Y/4VC Yy/YoC Ls 5o
yovoa Yi/oob £Y/01C v/ea T\v/vrb 3,555
O35 5% o

\YEAC Yv/ieb §v/+va Y/ova Yr/a e gaS 551
Vioo0a YY/ALC £Y/04C v/¢4b Yr/eea Al s
vevvh Yv/04a £Y/vAb Y/ova Yy/ith ol

.ML@M):OJL«:}\@“ﬁu&:Q@:w s e Mt 55 rJ&aM:QLﬁJ‘Q}uJ‘s):A{LLM_’Uf%E

o o wls s Shas 1580 53 G seS Cte i1 aS Wsly GLES (Yo d) Os 5 Sse
BEl I 4 6;0)\.14\ Sls L;at.«;).:bls (al.;)|} Qj}]lu cL.a L}.:LE.IA JI\ a)y&@ ! L;a\.s J‘)s)\

shws 5 ol @l js oyt Sl o mi 5 (V i) s Sls pae Mﬁ&db.;;—\cla.d

AL


www.SID.ir

Sy s9dbnre Cd yro g (g gt (mwlogd by 5

s Uage oy 5 2l Jles blie a4 als e 055 (pfeS 5 o8 glaatld o e
Mo Jla o5, 3 Sas 5 als 5 Sas w38 Gy 3 Shos o 2o iy et o SYL
s Shes Sl 5y s 4 dss L;JSJ;JKA.";GL:J ol ol olanst .s)j@(,é))ditib)\mg
(T dadr) ol 158 W8

s sl iee Sl Kl S 5 R e 1 D3s b s 1S pB
A A (Y dadr) Wy 5 o5l 035 5 Usse o3, s s db g 5 Ry Sy
K33y s Cpomadd 33,8 sy Aoy Gl Sl s Aoy alS S g RS S
A 3 SOL Y o) dal ey o5l 555 5 S 5aS 55T e 3 S ls 5 5 8
Ol 5 Olpee (0S50 olend b35S 5 85y doys JT GlasgS aS Ll 0lis 5 (Ye o)
S Sl A ol il Sl s ey 5wl 3 Shae oy min oS I s sl nl
ameian s G S3ill S e pland 5 JLGbssS o5 2008 5 IS i wdi
oS Ol 1 Of 5 das L2alS |y g gladuya 5 osls bl 1) 1S kS 5 CuaS Ll o
Syed AL g5,5lis iy ss e

5 Cade Seen &l 3,8l a8 sl QL el (6 Seilll Clio Sees ol o
oL o3 Gy 3 Shas W 55 a5 9t sldad (o 8 glaastls 3 et sl L ls s
Sl (Y000) OLKan 5 g Sladllas @l:;'b_«S.(i Jode) cils oy 3 Sas 5 cils
2 Fs ol sty IS Jgame p BBl 2ol sl ol artls Wil e Slio cnl 5l
e (Y00) Ohn G ealy Ol 5 (Yoo A) piils Slidss 3l Jol> m o
Sedh e blonul o 55 s pae g e &l gy oy 5 e s wls Sl L dils s Shes
Sl TS B Ol et e 13,55 1 (5 eSSy Ao S IS sy 4651 S
& S5 4 s e O AL plg s 5 Slae 2alS bl (S dls o5, Aoy
S 55 e 8l L 2550 Slden g S Ol K03 Dol ks 5L lds s S e
LA Gy e SR Sl |y S e 050 255 SRl S s AL e 2,

YAo


www.SID.ir

WA (£) pylar s (58155 SOLS s Sy 7SI oo

Slsled s odd (S0l Dlhe lp O35 gl 5 1A Pl Jolize o 31 oRle dwlie - Jyua

23 o S e Bl Sy el 035 S wls 3 Shee )

A geals ol sl s (Ao 3) QU 5 p S508) QLS p S58) -
y1¢/Arh YY/AYC yv/yed v« svacd YAOSI N1V1
Yio/ve ARVANG| \/¥vb q01\€ Yavah N1V2
YA0/VC YY/YVC ¥y/Y\b \Vessab vovib N1V3
yaarf y¢/Avf Ya/ieC yeoo01cd \Yeg N2V1
Yiv/AYa £y/va Y4/00C Rante YYiAe N2V2
rYavrh vo/4vh rY/Fa yitiva TVYVoa N2V3
\Y\/AVi ye/avf Yy/ava yeised yevvd N3V1
Yoo/avd YA/EVE YvYb Yy ywvd vyvyf N3V2
YA0/+VQ YY/AYC vy/viab Ve VYVC Y$VoC N3V3

Ak e Ao s 0 Jw}\da.ﬂ)zjbd'u;Dk:;‘-\:y_—;(a.xaa.m;o&‘oﬁdﬁ)zu@i’@)’\@ym@)fez:-

=Y Jsd alal
O 3, SNes Loy als e 0 s als slaws
_ als ey, Ao s _ slesd
Ol o S5kS) s 0850 (5 S le
\YY.h Yé/Ava £Y/VVC ¥/01C Yoo0a N1V1
1Yarg vArd gy/eva ¥/04C vy/ovd N1v2
yorib YY/AYC £Y/AVC Y/0VC YY/veb N1V3
oo f vi/xvb AVANY v/s0d YaAa N2V1
yeyod Y /AYE £Y/\ e ¥/voe Y\/ee N2Vv2
yiaa YY/AYC sy/ovd v/b YY/\C N2V3
VEvC Yi/vva sv/ovd v/ead YY/Adb N3V1
\YA @ viv/evd AVIIY: v/evd Y\/\ode N3V2
Y414C yi/ovb £Y/Yve AVARL:! \RALY N3V3

(ol Bl )3 et Bl e S g ails 5 Sae L g 53 st J‘MM

)wg-)j_éﬁa\}\:ﬂ.hjhj)l:u;u)Q;.ayjjsjﬁw)&pjé laasrls j oyt sl

A


www.SID.ir

Sy s9dbnre Cd yro g (g gt (mwlogd by 5

ol sl Calas (Y00 V) 0L Kes 5 sl LS oyl pre s e dlls T Ao
JM)L;GJEA{ASLJ){\)\J‘)b‘b)fﬁ&pd)—_{}:&s&&‘ﬁmﬁj}ﬁM‘)Jkﬁ.]:niﬁl.f&gjlv_;‘)&zbd
505,565 5l gdm Sl LA w6 S sl slapnar s 3 dls s il
sl e oM 355 o il 3 Shas Sl s &0 53 ey oldad JGaS L CS 5 e
Slaas 5 Aol Bl g s sldas o o 3 glaasls g e Sl b e 5 0 4l
s e SIN G lio b dls e 055 (Siecas s Jlaine 5 il S5 53 e
D2 U5 5 o o2 abs slass Lc]a.d Alg 55 e sldad Al BI L a5 5l e
s sl sl 5 ol il js et slie oS 5,8 5518 (Yaed) WLl . cdl ials s
als Sl O35 9 eyt oo Al el e Js el ol 6)\;@3,4}&;.;:;;;.«&&;-))5-
3, 8kes Gl e S Lles S 1S (6 505 iz 15 S sdalie lS jme 5 de  Sies
88T O 5 i 3 VAV OLKen 5 by s 5505 il I 5 5le 1S <l

(ls i e 8 S 3 ,Shas ils 3 Sas bl pma s e Sieen 5 5 Sas
&\;:\Mp)\sw)wﬂw)dﬁ):aq-)y Saas o b slaasls (o e Sl
OLLS a5 eslydas! (Yoo t) obm,;u@uwsw\; Qs Gy Los g ey 5
S 5, Shas CodS 5 CoaSTaS das e 0L 5 ol il Clllas (Yoo A) Laluls 5 (Y2 0V)
G ks 9 0sd e s 38l S 4 e dls 25 Ol JAal5El 5 Wsls e See Ly,
.up@‘bb&ﬁﬁ‘\}é‘cc}a.d.17-\})3&))J:Jj;;w‘)\é\ﬁ&})w.ﬁwuu\m)&#
by 38 es e b g 15 e s W 3,Shes Al e i S s a al i
)sé)\.su_;uﬁﬂ_?dwq-)j_i-): Al sl b ey 5 Shas 5 s 5 s 5l 50,
by el S bl pl 53 ol 0L e (Saes (7 o) il ls 5 Shas 5l 331
)4.2\::J,.il,u«@UM&&—)):]{&;ASJJ.ZL;«LL?;:M\M.QMHMULJ\)?(YHA)L:.Jl.wl.g
Aty 53 58y YL s Shae a olaas gl €ls 85, Lo s 055 VU 5 Ail e 5 S (13!
s Sy Al e o5 mhas

YAY


www.SID.ir

9 5! dloxe

¥

(FLRW}

A (£) p)le s 5 ol

sz o0 #: o <) <€ e (o0 g <Comr it o of <€ w2 P | Cor
W \

o\ \ #\3/ =

b \ \A/+—SU \\/+Su

3 \ \+/eSU 0+/v-SU LAV VA

A \ #EAL Al/SU #3400/ — #RHY/

% § #EON ¢ Av/eSU o\/+su H#HFOL/ 0 — dA AN

0 \ 0+/+SU Asu AV g #A3/0 0+/+—SU \J4/Su
3 \ AN/—Su be/o—SU #\13/0— s\ - #%30/0 AA/eSU #03/—

& X H#pA/— o\/«—Su s AL/ #13/0 \+/eSU e \L/e— AN/ —SU #03/

s \ # YL/ #03/0— 0\/+—SU s (/0 #A3/ A/ ST s AL/~ b\/+-SU #A3/
\ \ LAV #AAN #e3/e— \L+/«—SU sk L0/ AL/ eSU \A/+—SU #®VY/ - HAYVO/ 0~ A\/+SU

() [€Y) [V
s —— o o (€)) (0) W) (Y] W (%) (4D (Q3Y)
<0 e (o oo <o “epro Koo v < e
N TS HCED . g S0

G R Trse arse sl «Cor Cor €50 =rse

ey e 0 &y

260 3 | e B o e 79 e o€ (e 571 € o e 46CQ

YAA


www.SID.ir

Sy s9dbnre Cd yro g (g gt (mwlogd by 5

(Yovs (Sspims) 5,8 0 )3 oy a s ass alye 35U cou w5 Shee 3 b
S5 Jalse 5 i ame Jolse 5l ot 0 Sles il o S Ol w S ey
pEss 3 Shes S iy 6l 3 Sles 8 Lites (V481) pladis 5 Sl o cpl 3 AL s
U8 Sl i 15IS il 2B s 2y 3,80ee 5 5,8 S5 s Jalpe Ll oo
o aily gy Slame a5 W yls edae (Y00) O 5 O ST s oS J s oyls Sl 3 (S35
S o et il Jame Ll 2
om B, sy Sl & (Sl sy Al S50 5 GEas eud o e k) ines
o ke ey gy 35 e (Vo A) Ll ol b 5 Bl o 1S58 s 55 2 s ) 3o
Lo abaly pl il el (1S 0 (Yo d) 0L 5 8l bw gdls S5 5 (8, Ol
Do Angn DL 1y s 5 ) e 31 sliie L5 6 AL oY dlle 3 o )l gl
LS o (558 03555 5 XS e 53 oS Lt s sl 5 el ST el T slas S
088Y OKen 5 ) lie Shlsl €15 e, ko o LalS s 5o amd 3 5 el
A3 GalS 5 s GRlBl o A 3 ek oS S (g O, ool 355 e o
Gl gy dous SalS 5 s Olee il 0 05 50 oS ke Gl S Wl ey,
g S ssba (Yrro Ky S ol odey S @0 50 (6,503 (piizes bau g
Alonl s b e LIS celgiegn o (65058 e slacs ol 51 il i &5 5 S (S e
el Al il ol s Sles feily 4 IS oS 058 Sen5 0 alie e Ll
ol e & Cd oy s &l s Shas o 5l 5,58 () 5 RAD 05 (Gas pl slaaiily

S ol b
ozl 5 (855 0 Ol el wlie 5 (5305UES Sl S e o yims o sts 51 abav s s
5B S e gl Slides Jisu OUSLE 5 b 5 e a5 el Sliiss s

J)JL;G Lﬁ';\bj"lé

YAQ


www.SID.ir

WA (£) pylar s (58155 SOLS s Sy 7SI oo

&l

Ahmadzadeh, M., Samiezadeh, H. and Ahmadi, A. 2007. Evaluation of grain and
oil yield, quality of oil and some important agronomic traits of rapeseed
(Brassica napus L.) in Karaj. The 2™ Scientific Applicable Seminar of Iranian
Oilseeds & Vegetable Oils. 10 August 2007, Tehran, Iran. Pp.24-34. (In
Persian)

Akbar, M., Mahmood, T., Yagub, M., Anwar, M., Ali, M. and Igbal, N. 2003.
Variability correlation and path coefficient studies in summer mustard (Brassica
juncea L.). Asian J. Plant Sci. 2 :696-698.

Ali, N., Javidfar, F., Jafarieh Yazdi, E. and Mirza, M.Y. 2003. Relationship among
yield components and selection criteria for yield improvement in winter
rapeseed (Brassica napus L.). Pakistan Journal of Botany. 35: 167-174.

Ali Khan, R. and Hussain Khan, M. 2006. Organic farming = composting and its
mechanism. Connecting Agri - Community for better farming. Pakistan's
Largest Agri. Web.

Ataei, M., Shiranirad, A.H. and Khoorkami, M. 2006. Assessment of some
guantitative traits and response of winter rapeseed cultivars (Brassica napus L.)
in water deficient conditions. Proceedings of the 9" Iranian Crop Sciences
Congress, 27-29 August 2006, Tehran, Iran. P.541. (In Persian)

Barker, W.B. and Sowyer, J.E. 2005. Nitrogen application to soybean at early
reproductive development. Agron. J. 97: 615-619.

Basalma, D. 2008. The correlation and path analysis of yield and yield components
of different winter rapeseed (Brassica napus L.) cultivars. Res. J. Agric. Biol
Sci. 4: 120-125.

Butkute, B., Sidlauskas, G. and Brazaukiene, |. 2006. Seed yield and quality of
winter oilseed rape as affected by nitrogen rates, sowing time and fungicide
application. J. Communin Soil Sci. Plant Anal. 37: 2725-2744.

Chango, G. and Mc Vetty, P.B.E. 2001. Relatioship of physiological characters to
yield parameters in oilseed rape. Canadian J. Plant Sci. 81: 1-6.

Chen, C., Jackson, G., Neill, K., Wichman, D., Johnson, G. and Johnson, D. 2005.
Determine  the feasibility of early seeding canola in the Northern Great Plains.
Agron.J. 97:1252-1262.

Cheema, M.A., Malik, M.A., Hussain, A., Shah, S.H. and Basra, S.M.A. 2001.
Effects of time and rate of nitrogen and phosphorus application on growth and
seed and oil yields of canola (Brassica napus L.). J. Agron Crop Sci. 186: 103 —
110.

Daneshvar, M., 2008. Effects of water stress and nitrogen deficiency on quantity
and quality characters and physiologic indices of two rapeseed cultivars
(Brassica napus L.) in Khorramabad region. Ph.D Thesis, Tarbiat modares
university, PP.215. (In Persian)

Y.


www.SID.ir

Sy s9dbnre Cd yro g (g gt (mwlogd by 5

Diepenbrock, W. 2000. Yield analysis of winter oilseed rape (Brassica napus L.): a
review. Field Crops Res. 67: 35 — 49.

Faraji. A. 2006. Effect of agronomic factors on vyield, yield components and seed
oil content of rapeseed in Gonbad. Iranian J. Seed Plant. 22: 277-289. (In
Persian).

Food and Agriculture Organization (FAO). 2007. Awvailable  online at
http://faostat.fao.org /site/567/default.aspx. Acssessed on 20.03.2009.

Ghosh, P.K., Ramesh, P., Bandyopadhyay. K.K., Tripathi, K., Hati, K.M. and
Misra, A.K. 2004. Comparative effectiveness of cattle manure, poultry manure,
phosphocompost and fertilizer N, P, K on three cropping systems in vertisols of
semi-arid tropics. Crop yield and system performance. Bioresource Technol. 95:
77-83.

Gunase Kera, C.P., Martin, L.D., Siddique, K.H.M.-and Walton, G.H. 2006.
Genotype by environment interactions of Indian mustard (Brassica juncea L.)
and canola (Brassica napus L.) in Mediterranean type environments. Il. Qil and
protein concentrations in seed. Eur. J. Agron. 25:13-21.

Hao, X., Chang, C. and Travis, G.J. 2004. Effect of long term cattle manure
application on relation between nitrogen and oil content in canola seed. J. Plant
Nutrit. Soil Sci. 167: 214 — 215.

Hasanzadeh Ghortapeh, A.A. 2005. Assessment of the effects of different
fertilization system on grain yield and nitrogen efficiency in some sunflower
cultivars in western Azarbyjan. lranian J. Agric. Nat. Resour,12: 20-27. (In
Persian)

Jensen, C.R., Mogensen, V.O., Mortensen, G. and Fieldsen, J.K. 1996. Seed
glucosinolate, oil and protein contents of field grown rape (Brassica napus L.)
affected by soil drying and evaporative demand. Field Crops Res. 47: 93-105.

Kenneth, E.L. and Johnson, B.L. 2004. Seed size and seeding depth influence on
canola emergence and performance in the Northern Great Plains. Agron J.. 96:
454-461.

Khalig, A., Kaleen Abbasi, M. and Hussain, T. 2006. Effects of integrated use of
organic.nutrient sources with effective microorganisms on seed cotton yield in
Pakistan. Bioresource Technol. 97: 967 - 972.

Kimber, D.S. and Mc Gregor, D.L. 1995. Brassica oilseed: Production and
Utilization. CAB International, Oxan UK, pp. 394.

Kramer, AW., Timothy, A.D., Horwath, W.R. and Kessel, C.V. 2002. Combining
fertilizer and organic input synchronize N supply in alternative cropping system
in California. Agric, Ecosys Environ. 91: 233-243.

Kumar, P.R., Arora, R.K., Yadav, R.C., Singh, N.P. and Parkash, K. 1987.
Association and path analysis of economic traits in yellow sarson. Journal of Qil
Seeds Research. 4: 257 - 260.

)


www.SID.ir

WA (£) pylar s (58155 SOLS s Sy 7SI oo

Lambers, H. and Poorter, H. 1992. Inherent variation in growth rate between higher
plants: a search for physiological causes and ecological consequences.
Advanced Ecological Research. 23: 187 - 261.

Mooleki, S.P., Schoenau, J.J., Charles, J.L. and Wen, G. 2004. Effect of rate,
frequency and incorporation of feedlot cattle manure on soil nitrogen
availability, crop performance and nitrogen use efficiency in east-central
Saskachwan. Canadian Journal of Soil Science. 84: 199 - 210.

Omidi, H., Tahmasebi Sarvestani, Z., Salehi, A. and Fasihi, KH. 2002. Evaluation
and comparison of yield and yield components of rapeseed cultivars (Brassica
napus L.) in cold regions. Proceedings of the 7™ Iranian Crop Sciences
Congress, 24-26 August 2002, Karaj, Iran. P.55. (In Persian)

Parmar, D.K. and Sharma, T.R. 1998. Integrated nutrient supply system for
DPPGS8, vegetable pea (Pisum sativum var. aravense) in dry temperature zone of
Himachal Pradesh. Indian J. Agric Sci. 68: 247 - 253. (In Persian)

Peltonen, J., Virtanen, A. and Haggren, E. 1995. Using a chlorophyll meter to
optimize nitrogen fertilizer application for" intensively managed small grain
cereals. J. Agron. Crop Sci. 174: 309 - 318.

Ramshwar, C. and Singh, M. 1998. Effect of FYM and feritizer on the growth and
development of maize (Zea mays L.) and wheat (Triticum aestivum L.) in
sequence. Indian J. Agric Sci. 32: 65— 70. (In-Persian)

Rao, M.S.S. and Mendham, N.J. 1991. Comparison of canola (Brassica campestris
L.) and (Brassica napus L.) oilseed rape using different growth regulators plant
population densities and irrigation treatments. J. Agric Sci. 77: 177-187.

Rathke, G.W., Christen, O..and Diepenbrock, W. 2005. Effects of nitrogen source
and rate on productivity and quality of winter oilseed rape (Brassica napus L.)
grown in different crop rotations. Field Crops Res. 94: 103-113.

Roshanzamir, F., Glovi, M. and Kamaraki, H. 2006. Effect of organic matter on
yield and yield components of Safflower. Proceedings of the 9" Iranian Crop
Sciences Congress, 27-29 August 2006, Tehran, Iran. P.277. (In Persian)

Roul, P.K., Sarawgi, S.K., Shrivastav, G.L. and Kumar, D. 2005. Physiological
response of mustared (Brassica juncea L.), Czern & Coss to residual and direct
effects of organic and inorganic sources of nutrition. J. Oilseed Res. 22(2): 272-
275.

Sabahi, H. 2006. Evaluation of the integrated organic and inorganic fertilizers on
biological activities, physico-chemical properties of soil and canola grain yield
in Sari. Ph.D Thesis, Tarbiat Modares University, P.99. (In Persian)

Sieling, K., Schroder, H., Hanus, H. 1998. Mineral and slurry nitrogen effects on
yield, N- uptake, and apparent N-use efficiency of oilseed rape (Brassica napus
L.). J. Agric. Sci. Cambridge. 130: 165-172.

Solaimanzadeh, H., Latifi, N. and Soltani, A. 2006. Evaluation of relationship
between phenologic and morphologic characters with grain yield in rapeseed

YAy


www.SID.ir

Sy s9dbnre Cd yro g (g gt (mwlogd by 5

(Brassica napus L.). Proceedings of the 9" Iranian Crop Sciences Congress, 27-
29 August 2006, Tehran, Iran. P.277. (In Persian)

Svecnjak, Z. and Rengel, Z. 2006. Canola cultivars differ in nitrogen utilization
efficiency at vegetative stage. Field Crops Res. 97: 221-226.

Taylor, AJ., Smith, C.J. and Wilson, 1.B. 1991. Effect of irrigation and nitrogen
fertilizer on vyield, oil content, nitrogen accumulation and water use efficiency
of canola. Fertilizer Res. 29: 249-260.

Varavipor, M. 2006. Sustainable Management for Soil Organic Matter. Tehran
University Press, P. 542. (In Persian)

Walton, G.H. 2004. Determinates of oil concentration and seed yield in canola and
Indian mustard in the lower rainfall areas of Western Australia. Australian J.
Agric Res. 55: 367-377.

Zhang, G. and Zhou, W. 2006. Genetic analysis of agronomic and seed quality
traits of synthetic oilseed Brassica napus produced from interspecific
hybridization of Brassica campestris and Brassica oleracea. J. Gen. 85 (1): 45-
51.

yay


www.SID.ir

% EJCP., Vol. 4 (3): 177-194
éo §§ ejcp.gau@gmail.com

Gorgan University of Agricultural
ety of Agronomy and Sciences and Natural Resources

Effect of Organic and Inorganic Nitrogen Sources on Quantitative
and Qualitative Characteristics in Three Winter Rapeseed
Cultivars in Arak

*Z. Tahmasebi Sarvestani* and M. Mostafavi Rad?

'Scientific Member of Agriculture, Tarbiat Modarres University, Tehran, Iran, *Ph.D.
Graduated Student of Agronomy, Faculty of Agriculture, Tarbiat Modarres University and
Scientific Member of Agricultural and Natural Resources Research Center of Markazi
Province, Arak, Iran
Received: 2009-12-27; Accepted: 2011-2-19

Abstract

In order to study the effects of organic and inorganic nitrogen sources on
guantitative and qualitative characteristics of three winter rapeseed cultivars, a field
experiment was carried out as factorial arrangement in complete block design with
three replications in Agricultural and Natural Resources Research Center of
Markazi Province, Arak, during 2008-2009 growing season. Three rapeseed
cultivars (Okapi, Modena and Licord) and three sources of nitrogen (Azocompost,
Urea and 50% Azocompos plus 50% Urea) comprised the experimental factors.
Azocompost fertilizer was utilized before sowing time and urea fertilizer was
applied at three stages inclodings of sowing time, stem elongation and before
flowering. Results showed that rapeseed cultivars had significant differences for all
traits. Licord cultivar had the highest seed yield, 1000-seed weight, seeds per
silique in secondary branches, biological and oil yield. Also there was significant
difference between nitrogen sources for all characteristics at 1% probability level.
Integrated nitrogen treatment showed superiority to other treatments for siliques
per secondary branches, siliques per main branch, biological yield, seed yield and
oil yield. The interaction effect between nitrogen sources and rapeseed cultivars
was significant for all traits at 1% probability level. Licord cultivar with integrated
nitrogen ‘treatment showed the highest biological yield, harvest index and seed
yield.
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