[ Downloaded from agrobreedjournal.ir on 2025-08-02 ]

[ DOR: 20.1001.1.15625540.1387.10.3.6.3 ]

Ol 33 pote
o lod i

(07 B ) Slaasld g 4518 3 Kot (b Do Ao yd g Cdl Ligdy Jolgh
S ) ow ped oS 8 (Brassica napus L.)
Effect of row spacing on light interception, grain yield and growth indices of
rapeseed (Brassica napus L.) cultivars as second crop following rice

f@ﬁ‘) d{{\{)\‘ﬁ) doeo c\'@\.g.é,.a\ LY c\ab“jw ol ees

oS>

(aL;)l.\_.fa)51.&JA;'-L.Z‘«)dlséj.(LQ&L&Ugﬁ\q-Mjéﬂu\fq:)yl}éjl ATAY (9 o9 9 () f ( Sledol .p . p 031 >
FAFY () e Ol (105 Pole Ao .o 5 pss iS5 (Brassica napus L.) ;8

4o (Brassica napus L.) 1345 pL3 5l oy Sl ol Ol pudi 9 410 8 Khos g Culil” Loy folgd §1 w9 yotaio 4

(Cud)) 2955 g0 IaioD duwsdo 30 VWAY-AL § \FAT— AF 2053 Jlo 38 b alo3T «il3lls (colyl 10 93 culS &g
SLapl & 13057 685 slaz . el 5155 slaz 58 I ol ST gl 4l 7 4b b WM Cadans! D390 4 S3leT .S 1!
Veg¥o Ve clly Candy diol 4w g Lol ol Olgis 4 Hyolad01 g (5 ;L) PF7045/91 RGS003 Hyola308
95 SLRodld ot o 4o 10 Sl ol @S s 48 57 15 53 (£ Jole Olgie @ @0 s 00 BgpEe ol o715 b sl
Ve 33 p 5 pp 5 8IY8) (RGR) o iy o g 3510 (110 Jlo 98 3 53 (PFT7045/91) 5 (55w by 457 318 OliS5 Al
9 (1/AR) (LAI) & s taw (alo c(ady— 395 4250 1+ 33 @ g g 5 4/Y0) (CGR) ols™ iy s g ey — 39 4350
D030 9 (KL 53 5 ghs™ YLT) 10 & jhos ((Ady— 39y 4338 1+ 30 @ o e 5 10/A) (NAR) I Lo s g
5 9 S pLE 5 3l L o 58 ey Jloai| i 33 (518 mixo BT B (91 31 9 399 (o33 YE/1Q) 415 95
3390 PLESN Ay S -l g Sl sy folgh piT duslio 598 1518 1 slide oy sioS” B9 Sy Lo 4k 3 Hyola308
Ve 5035 e 5 LIYA)RGR (g giss (81510 Sl folgd plo d S yio Olo To Sl L0y dlold 4™ 310 Ol andlian
Ve 30 g2y yn 5 1+/YO)NAR ((V/¥+1) LAL ((ady— 39543381+ 38 50 s 95 VAA) CGR ((wdy - 395 4> 32
31909 JulodT Jlow 90 s 33 (Mmoo 33 FYIT0) 589y dmo 30 9 (HLISD 33 p 5 o™ 1YYY) €15 5 o (Nl — 393 4333
o2 =3 Hyola308 o8, 9 oy yiws PF7045/91 o8, .obls cbls” () Joled plo b (5H18 sxe SN NAR g LAl G
O o) 3l g ol Vo Sl oDy Aol 9 il (357 pB 1 o 58 1) (A8 11/0 9 Y0/0 L § d)) sl S o yd
&yt (RGR) (o 0y o s 50> (S1H18 PFT7045/91 o3 U 55k 4899 151 1) (e 38 A/0) b Qi wwo o
4018 4295 o0 g 18 8 yWhos ¢l LI w0 (NAR) (Il Lds Ce g ((LAI) & g mhaw a5l (CGR) ol ud)
S5 3 300 Jolgd 4y Cumid 00 1578 Olao Ll H1 418 e BN pus 399 b o Ol Ve Cbly Ly dbold 9 0

- &

oy

LR85 w33 § 418 3 ;Khos (f 37 (BT LSy dlol iy (Sl Las Ly (b Ode f s Sl o5fs

WAV/Y/YO 18l s b

OIS oBils (555518 p sk 0aSails sl i)l ol S Gl (g gaeils -

Email address: mesfahan@yahoo.com (sas” a51Ke) 038 oKils (55,5L08” poke 0aSCuils Hltsls Y
2555 g Do o Sin s, ¥

IS o8l (53,528 p she 0aStils 5l sbenl —F


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.3.6.3
http://agrobreedjournal.ir/article-1-233-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-02 ]

[ DOR: 20.1001.1.15625540.1387.10.3.6.3 ]

ry]re- L

5 Shae 5 U ol SRl il i Bl
d\ssﬁwwq&é@a:ﬁja% D gh g
)J‘)wﬁﬁ‘}fb‘j‘)bé}?—}ﬁgﬁcbodub-u)
sGabrielle et al, 1998) s S i35 1,18
33> Ll o5 Shae )3 S 2 (Thurling, 1974
oLS )5 oy g sl 05 ola Laiie ol puuns
)ad.u.&uo&bufjab{bw)a.ﬁlgw
T N T B e G S
3t AU Ol e eSS s e
(Shaw and Weber, 1967) 55 ‘g sla o,
oeed 53 (Morrison et al,, 1990b) OIS 5 & g 30
VO Cansy deols 53 oS SWlE o8 wmils bl s
Cam sy dlolb U anslas 53 (s g odd adlS 2o sl
Job 5 pdam ol 5o oS osle ldie ¢ 2o Blo ¥
& o el s 55 55 3L 6T )
4SSl 03l OLis Oladoss pawd )3 iy (6 i
odd 4l e Sl V0 Causy Aol js &S G,Lal:f
Sose 535555V EY T g9l 0dd ar sy
9 03wy 3o .(Johnson and Hanson, 2003) & 8
S W3 S 1S (Mortison ef al, 1990a) O, Kan
ols 43S e Bl 1O Ly dhols 55 oS SWlE
:J,.(L..c—cj_:adﬁl_w\“ 3y dolt b awslas js Loy

3 e A 50, Sl ol 51y 6 o
aS s S L«;’)‘-}j (Johnson and Hanson, 2003)
35 4 S eSSk ST Aol 55 st s Shee
Sl s 65 S w55 s 4 SR e gl
PLE Sidg 5 s B e S
G145 8 0353 Cmlsy JralS Eel a3 5 odd
03 o sldas Al el Cels Eadia ol 9 0sh o
Pyh e B g A
o U S bl 55 &8 1 plaw et
oS oSi osle a5 (655 &5y ebam 5035 5
(Allen and Morgan, 1972) ol_?)}p} AT 505 3
P G E L Slw g LS LS 518

Ol £ p ke

Sl anlsl gl bl Gla ol 5 olE sas 5 i

sk 55 gy ol il sl G5 Sy 2S5
cu{g_..ﬁf 5}2-34{&342&‘3 dals| ;J.Zj 093
G 5 by sl ;505 5 e O g8 (S 53 5l
sslaie (2105 OLLE (S50 558 53 3,513 onlin Laome
o3l W 5 .l oS St 03le Ol e ul 31 iy
A3k 53 0ds Dl )55 5l b Ol e 4 a1 ST
Sl 23U Com 55 eslizal Olakily 5 iy 0,95
s 31 S5 (Beheshti er al., 2002) Cul ;5L
oo Vs Sles 4 lows sl m oY o b 2
Slgn 5 skt 4 (AU Sl ealinal (sl o gllae Lyl 2
el O SlyS d o o YLy (g g
5485 0515 i b Oda o) .(Muchow et al, 1990)
Sl et e o Aty 3 Ln S g a5 5
(35~ o 2SS (255 (Ganjali et al., 1997)
el S5 AL iy 0353 53 AL il
(Jgmame 15y 38 2T e U Gl ol
S =l S5 53 sl s s bes
ol A e Colg 0 48 Ll gt
> b i3 Sles 5 LS Ol
4 glows ¢l o opl sl (Ganjali and Majidi, 1997)
o520 o pllan (ST, (2815 oo  pame ST
S ALS iy Ol b 0T Cblaze 5 iy w5
o=l s (Bgli, 1991) Cmal Hls ) 55 5 (630 5 Cat]
s i 201,T &S dzils Hlehl Olaases bls |
23 U S a5 e 4o 3 OLalE
\,ajﬁwle_iM,aqufuustb
& = La, Sl 5l S (Duncan, 1986) Jdas il 5
el B8 Gy ool edd Ol 4 O
23 U pi 5 e g e Oy CHIES mS s
Aol ol 1 ol ol J3a (AU by 09,5
Jos b Jamme 5 alS 51T 5 cslS

ST ol G 5 S5 i E (NS o sl


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.3.6.3
http://agrobreedjournal.ir/article-1-233-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-02 ]

[ DOR: 20.1001.1.15625540.1387.10.3.6.3 ]

Cder o ys SIS sy el A1

S0 e sy :J_Q.u— Slew iy gla el

.w;)‘}w)ﬁa)}ﬁ}éﬁUgja-M)deb

b g g Mg

— A S AYAY=AY el dle 5 (b aalesT ol
23 0315 5558 7 DLidodd A fa a0 5o 53 VWAY
5 Sl 4285 VP g am 3 ¥V SUl a5 e L,
oz Gl B b aads Y gas 30 Gl e Jab
don slos oSSl ki sl ol 4 g 5 5Ll
Il 55 Slabe ST Slel ijjx,p R
Col ol 4yl ¢S Jgdr s il T gl =
o3 Fhyls bt Sl s ST () Jgux)
IS 53 ge3g ey e FF 5 Sl Ao j3 OY ()

.aﬁf‘/‘\OTc\:.lJ.:w\}.U|>)\J§w)—‘_;J:.~Gé\3
Cygﬁjaam%lonﬁquﬁg_uﬂ&\
45.\_.:¢L?U-\J\J§V-,LPU; olas oS slacs sl
3 0)Lg) Hyola308 o3, lg ol Aol 586 0T s
L JS ol o uslaw s2e 5 05le) RGS003 o 555
5 0,¢) Hyolad401 5 (_w,,—3 5 ;wlis) PF7045/91
Casy dbol aw fols o9 5550 5 (Lwylow s
P Ep Sl (SIS e Sl Y0 X
Cﬁilfg;o_i:)d_.al)éd_fiasquug\ﬂ.:}g(cfﬂ
e e A planil (L D) g 4 ST i e
T SiS AT 5 AY sl dle s (asbesT gl !
FrsYo ¥ Camsy ol (oo p S 8 55 00
b Cils LV g A O els 5 a2 la
SV AYD S Sy gy by Aol 5 e F
S S o gl bas an & b s me Sl AY
23 @B iS5 (LS OT s 5 5 e O S5
S s e Lol glas S s 9 ol b
b g ot Olhes g et Fll o iy S
b S 53 0 5 AT NDY (o3 Lol o 5 plowil L
SSa 53 0 S S Ve (o 5 Sl e aie
,uaglsgugwgow,ﬂ@;ﬂﬁwq

YAY

Sge s o 5 0dh oy A b oS
Aﬁg\l_iosjfwljdl:g}.:(.‘dslj\)&&&p}:é
Ol San s Ol Sl 0T ys ik
slg—iw (Scott er al., 1973b; Scott et al, 1973a)
Ls oyt 48 Slaj 5o e &8 0 45 s S
b La ey s 5 b Bl cbilodds o cditus ¢S5 55
el Ol Ly gl plyen) 550 g5 BB ol
oa s olS S5 as o Calses ol o s S
@len sba el Ls 2T 5 LAD &5 ala
D 8355 SRU ol i 53 e Jolgs A
(Dwyer et al,1992) kiwa ALE i iy 04,0
Ahmadvand and Koocheki, ) S& 35S 5 4 sbox]
3 8es 5 B8 LT 5 oS5 S g 53 (1998
S LAT s, J=1 5 Cu,;&x;;&,\jfgy
Alols 95 3oyl gan e o Yo SIS Cars, alols
93 O Dl 95 i e (Sl Y Y0 (s,
b ol 53 e Sle¥r 5 Y0 CalS sy dhols
N 5 Jad el Jolp 53 503 S A
GSS 53 S Wlawsls Ol 55 Oliises 5 i ot lie
6“%5}@@&\_{1_3&;_3\:?5\)4
LacS o 5 aml 2l g e g, sbas cosls
Shaw and Weber, 1967) Jb o (= —wlis anw g
O gsans 3 ¢S ,OS” (Shibles and Weber, 1995;
Cs w45 Wl OLis (Clarke and Simpson, 1978a)
e3)ls ot adaly ¥ s g Sluie U LAL L ol Wi
Moy G158 5l JMae 4 ¢ LAT iy (131G Js
33555 U IS LB ¥ g LAL 551,55 ¢S o0
(Rao et al., 1991) O1,LKn 5 5515355 o bl ys
O 5 s a8 o 2ol 8 s 87 21
s (S S S Sy e B35 505 e dsE
b o IS olE Wi, Oleily Ll 3l 4
Casay Jmol 1 aadllan (G ) ol 51 Coota
2225 S 08y sl 5o Al Gla el cals
esdee mls ng el ) s 4 oo


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.3.6.3
http://agrobreedjournal.ir/article-1-233-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-02 ]

[ DOR: 20.1001.1.15625540.1387.10.3.6.3 ]

Tosladiems DIl el e e

YWAYZYAF 5 VFAY-VPAY (sla Jlo 53 Sty 53 5 555 o3 Olidond e o lidiond ol 53 155 b (51 sl 2 DML - gt

Table 1. Meteorological information for field station of Rice Research Institute of Iran in 2003-2004 and 2004-2005 cropping seasons.

S
(e )
(31 Kl 4 3) Les Total precipitation (mm) BT Slels § geos
Temperature (°C) Total sunny hours
VFAY-1YAY VFYAY-\YAF
2003-2004 2004-2005
S s S s \YAY- VYAV \YAY-\YAF \YAY- VYAV VFYAY-\YAF
Month obo Min. Max. Min. Max. 2003-2004  2004-2005  2003-2004  2004-2005
Dec. ©> 4.4 14.9 2.5 12.6 58.2 188.6 112.1 130
Jan. e 5.4 16.1 0.6 8.3 55.9 256.9 1353 81.6
Feb. ] 5.6 133 5 15.4 172.4 50.1 79.3 106.2
Mar. P38 8.2 19.7 7.1 17.9 164.4 97 218.2 153
Apr. Cigs )l 13.6 21.7 13.9 224 77.2 53.5 118.6 141.7
May. sls = 16.8 26 18.3 27.6 70.9 54.4 232.5 234.9
Mean. ke 9.0 18.6 7.9 17.3
Total 5 gazes 599 700.5 896 847.4
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1- Relative Growth Rate

3- Leaf Area Index

5- Leaf Dry Weight

7- Growing Degree Days

9- Photosynthetic Active Radiation

2- Crop Growth Rate
4- Total Dry Weight
6- Leaf Area

8- Light Interception
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Table 2- Combined analysis of variance for plant characteristics in fuor rapeseed cultivars as second crop following rice

MS Sl o Sl
e a3 Aoy Ly Aoy Ly ch.du.a’\.ﬂ Cde Lo EW-PES
RGNS 157 . oL Gy LA 415 5 Slas R x3)
S.0.V < o * o
df RGR' CGR? LAP NAR* GY’ oct
Year (Y) Ju 1 5.57%* 172.09%** 10.14%* 737.82%*  48412062**  208**
R/Year S50 6 0.00008 1.51 0.06 5.009 718988 10.96
Cultivar (C) ) 3 0.003** 70.21%* 1.78%* 384.81** 2328743%*%  36.7**
CxY IR W 3 0.0001** 8.004** 0.24%* 169.08** 90420%* 44 7**
Error a a gl 18 0.00002 0.55 0.07 0.68 125579 6.5
Row Spacing (R) S Aol 2 0.000005 ™ 027" 0.102* 1.92%* 42009™ 1.6™
RxY S sl x Jl 2 0.00004 ™ 033™ 0.098%* 4.75%%* 64572 0.5™
CxR S Aol x 43, 6 0.00003 ™ 0.53™ 0.72 * 3.86* 109626™ 25™
CxRxY i8S Aol (3 y% Jl 6 0.00002 "™ 0.73™ 0.028™ 0.53™ 81287™ 43"™
Error b b ks 48 0.00001 0.33 0.022 0.25 73209 2.4
CV (%) S o Ao - 1.5 8.4 9.5 5.01 15.5 4.7
* and **: Significant at the 5% and 1% levels of probability, respectively I 570 Szl e 53 ol gme 5 4 *E G
ns: Non- significant S5 gas 118
1,2...... , 6 are abbreviations for: Relative Growth Rate, Crop Growth Rate, Leaf Area Index, Net Assimilation Rate, Grain Yield and Oil content, respectively.
YAV
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Fig. 2. Light interception (%) for four rapeseed

cultivars, in 2004-2005 cropping season
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Table 3- Effect of year, cultivar and row spacing on mean of plant characteristics in four rapeseed cultivars as second crop follwing rice in 2003-2004 and 2004-2005

cropping seasons.

095 Jsb CL&J)\ FINPY FINPY
Ly Oy Ly o sy 6153 Sles ENeY 55w 3 Shas 2y e slaasls slaasls
e James gl e la A OSa y3p,5 45) Aoy ST (S 30 5 4S) (32 Gesle)  amps 2w e
s RGR CGR e NAR GY ey IR BY GD PH oS 3
Treatment (2/2.10GDD)  (g/m*10GDD) LAI (g/m*.10GDD) (kg/ha) 0.C% NS (kg/ha) (Day) (cm) ABI AB2
Cropping Season o) b
2003-2004 4.52b 5.55b 1.97a 7.32b 2448a 34.6a 223.6a 8618a 118.8a 106a 3.3b 4.3a
2004-2005 4.85a 10.64a 1.31b 12.86a 1028b 31.6b 121.5b 4645b 140.7b 69b 4.1a 3.1b
Cultivar o5
Hyola308 4.26d 5.15¢ 1.26¢ 6.99d 1303b 31.36b 147.2¢ 4489b 126.8d 69.2¢ 2.87c 3.33b
RGS003 4.28b 6.63b 1.77ab 9.52b 1817a 33.67a 177.8b 7100a 130.9b 88.2b 3.7b 3.66ab
Sarigol 4.29a 9.25a 1.89a 15.89a 2043a 34.19a 230.9a 7968a 132.7a 103.9a 4.87a 4.45a
Hyola401 4.27c 6.54b 1.63b 7.97c 1788a 33.3ab 134.7¢ 9697a 128.6¢ 88.7b 3.58b 3.45b
Row spacing (cm) (e tlo) S8 Cays yalols
20 4.281a 6.98a 1.706a 10.25a 1777a 33.35a 173.2a 6544ab 128.7b 87.3a 3.68a 3.65a
25 4.280a 6.90a 1.609b 9.91b 1731a 32.9a 173.5a 6111b 130.3a 87.6a 3.84a 3.84a
30 4.280a 6.79a 1.607b 10.12ab 1706a 33.15a 171.3a 7238a 130.3a 87.3a 3.75a 3.7a

ISl pme o5l 0 JL.:.»lcla.»,:L;,:oijwulﬂ‘u\{KSpgf&Jsl»g,l;«f‘,u::;o,;.uﬁ)u&uﬁg
Means, in each column and treatment, followed by at least one letter in common are not significantly different at the 5% probability level-using Tukey's Test.

RGR=Relative Growth Rate, CGR=Crop Growth Rate, LAI=Leaf Area Index, NAR=Net Assimilation Rate,

GY=Grain yield, OC=0il content, NS= Number of Siligue per plant, By=Biological yield,
GD=Growing Duration, PH= Plant Height, AB1= Axillary Branch1, AB2=Axillary Branch2
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Effect of row spacing on light interception, grain yield and growth indices of

rapeseed (Brassica napus L.) cultivars as second crop following rice
Hosseinzadehl, M. H., M. Esfahaniz, M. Rabiei’ and B. Rabiei*

ABSTRACT
Hosseinzadeh, M. H., M. Esfahani, M. Rabiei and B. Rabiei. 2008. Effect of row spacing on light
interception, grain yield and growth indices of rapeseed (Brassica napus L.) cultivars as second crop following

rice. Iranian Journal of Crop Sciences. 10(3): 281-302 (in Persian).

Effect of row spacing on grain yield and variation in growth indices of rapeseed (Brassica napus L.) cultivars
as second crop following rice was investigated in a paddy fields at Rice Research Institute of Iran (Rasht), in
2003-2004 and 2004-2005 growing seasons. The experiment was conducted as a split plot in randomized
complete block design with four replications. The main plots consisted of four rapeseed cultivars: Hyola308,
RGS003, PF7045/91(Sarigol) and Hyola401 and the sub-plots were three row spacing: 20, 25 and 30 cm at
constant plant densities (40 plant/m?®). Results showed that PF7045/91 (Sarigol) ranked the first in relative
growth rate (4.29 g/g.10GDD), crop growth rate (9.25g/m2.10GDD), leaf area index (1.89) and net assimilation
rate (15.89 g/m”>.10GDD), grains yield(2043 kg/ha) and oil content (34.19%) was significantly different with the
other cultivars. Hyola308 ranked the last among cultivars. Row spacing of 20 c¢cm ranked the first in relative
growth rate (4.28 g/g.10GDD), crop growth rate (6.98 g/mz.IOGDD), leaf area index (1.706), net assimilation
rate (10.25 g/m*.10GDD), grains yield (1777 kg/ha) and oil content (33.35%) and were significantly different
from other row spacings in LAI and NAR indices. Results also showed that PF7045/91 (Sarigol) ranked the first
in light interception (LI%) and Hyola308 ranked the last (75.5% and 61.5%, respectively). Row spacing of 20
cm ranked the first in light interception (68.5%). Therefore, PF7045/91 (Sarigol) ranked the first in relative
growth rate, crop growth rate, leaf area index, and net assimilation rate, grains yield, oil content and light

interception. Row spacing of 20 cm also ranked the first for these traits.

Key words: Growth indices, Light interception, Rapeseed (Brassica napus L.), Row spacing, Grains yield ,

Oil content.
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