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Abstract

Background and Objective: Considering the %
agricultural and medicinal systems, as well as its d‘x} ated capability in weed suppression, this research was designed

and conducted to evaluate the effects-ef intercroppiitg on weed control and its impact on the agronomic traits and yield
of canola, variety Shir-Ali, within axcanola, (Brassica napus L.) - safflower (Carthamus tinctorius L.) intercropping
system.

Methods: To conduct this research,
Complete Block Design (RGBD) with

expetiiment was designed as a factorial experiment based on a Randomized
eatments and 3 replications during the 2020-2021 crop season in a farm located
ed weed control at two levels: complete weed control and no weed control. The

density of canola (60 se - Mixed cultivation of 1:1 replacement of safflower and canola, 5- Mixed cultivation of
2:1 replacement of saffl
indicated that jh canola, the highest biomass yield was observed in the pure canola treatment with
est seed yield was recorded in the pure canola treatment with weed control. All
ents had a higher land equivalent ratio compared to the pure cultivation, except for the treatment of
f safflower (60 seeds/m?) + 50% optimal density of canola (40 seeds/m?). Among all intercropping

Conclusion: The findings of this study demonstrate that intercropping patterns not only enhance the performance of
canola but also contribute to improved weed management and optimal resource utilization.
Keywords: Biomass yield, Cultivation ratios, Harvest index, Seed yield.


https://orcid.org/0000-0002-1673-571X
https://orcid.org/0000-0002-8760-0556
https://orcid.org/0000-0002-2588-1532
https://orcid.org/0000-0001-5849-7943
https://orcid.org/0009-0007-3095-0954
https://jspi.iut.ac.ir/article-1-1730-en.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-03 ]

Brassica napus ) 1S b e S Caliee sacand 5 5 slacdle J x5 Ol J1 oL,

(e e 035) 155 (63 Shas Sl pas ; (Carthamus tinctorius L.) K )8 5 (L.
.

PO 0 a5 5 T Gl e T pell g dibbie (5,8 5 B GIAS GG

g)]]_v_‘ 4J.1J«5 Lﬂjj alii.'v\) ‘d)))L;S c.Xg.i.;\) gv_ol)) QLAL”S/ 63}5}5\ U’:'«"Jg c‘;ﬁl.;s/ ‘5‘3_}3

A5 pdige 03,5 =Y

_}};—‘-’*—6—‘ 035 -V

h . . s .
S0 3 M P S5 Y

(=N OLLS (6545508 -0

Qlﬂ‘ m.cl]a m.alf o\i‘iﬁ) g‘_;)))L.:S oA ls ‘L;;\J) QL&L:? ‘_;‘3_}3}.1]_«_3 ‘L;QL?S &:’b}
Ol kbl pe kb e ol (5 555LES wdKls (el OWLS (655581 (AL
U‘J‘l‘ gﬂJJ 4J.1J«5 olii.'v\) gd))}lﬁls 0SS ls ‘O"L&L' w-\-»-«-ﬂ E) r).\.& ojjg ‘k;GL; QLAL”S/

Q‘ﬁ\cﬁj?;cﬁx:am‘écé)'))mamb‘dkgéj '.js‘a)ﬁ
Shafagh@tabrizu.ac.ir : S5 S30 By Yoo o

N\

slacile w55 5ls 53 0T QU5 cpoman 5 215 sl Ll Wl 5o bgloes CliS edol B B G ar 5L A 5 R dele
S wlole 3 1S s Shas 5 ol,5 ol - .QIJ;‘L:))-)JA Glacile J 85 5 byl oS Sl b5l kea Jhash opl e
A3 S 1l KIS 51518 b gl

GBSl = b LB s LS oo sl il al el shatens tla s
o slacile Jzs els Jyl 80 A3 Sl a8l e Ol e 53 laspe 5o VFe )=\ Yoo
oS3 =Y Sl s —1) i8S il slacend Jals o3 5586 5 5,8 lacile
|5 4053 VO + (o pmsie 53 5 0) SIS gllan (S15 =% (o 20 03 5 Fo) 515 o gllas o515
2 YN = Sl byl ciS -0 (K8 sy s IS casy KV = Sl bl ciS
* L S s
Jaﬁfun;ibwn e qo g\ysuajuwﬁ%;cmu;,ﬂ“;d,::,.ﬁ‘\}\sogf,ns;ﬁob\;u@u:@m
s S llas oS15 i8S Sl bl i8S Glajles S s sdaline o glacde J xS LIS Lalls oS o
: SIS Sl 4 el Sl s Ol o ity il allt G284 e (VL e ) S SIS sl
L sl boe CoiS e 0 o (2551 £ peme (p i comoad (b3 GlaS VVY it b 5 slacile J S L
Sl Gl YYY Slade b5 e

558 Glacile oy e s g a4l dns (I IS s e 5 e LS &5 b sloe S (gla SIS sl 0L il 1 IS (g S ams
S e u@fﬁmcbj\%u@‘

ol

s dl 5 LY 5 ks Ve L s
RS pde 5 58 glacile J 2
M)>O°+(Gﬁju)>),'\;.
Y e 03 5P s
(KI5 s, 5 1508 4

=

kS a3 g T3 3 Sas il 5 Slas (cldls 5 el g adST slacsly


https://jspi.iut.ac.ir/article-1-1730-en.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-03 ]

e G aglacile L eul, Gk 5l ol ol 5 S
035 S O 53 oS S oalp Sos elys oS sl
(Korres, 2018; Hamzei and Ll o a8 5,8 slacide
celyy s eglacde 1B, J s Khishvand, 2023)
et ke (8 ke s s ol 30 S 15 e b sl
S ed el oS S s 48 s S SIS
S5 5 ALS iy s il L iloe 88 50 oS Gl
LS 13 bl Gl s Olejer o gons Sosline A
Lol g adgn 5 S o sloml SIS b 5 o5 e

2SS o A ciS L aslieys s Sl il
(Guglielmini et al, 2017; Shafagh-Kolvanagh et al,
2024)

GL&L;)J .b).la/a;,.wS" W o)l.ub.:.bd.ﬁ du&)\ﬁ))}}l.l
']‘i\j‘i')-’ \jlgj&_)lf Jﬂl-x: oLy uSM Sleb| ‘u_ob)'

03 Jle gl ol sems 5 slacale J xS r.,\.o)JJ:'S‘ .
Oer 5 sedl s ML bl oS o

. 2016)

S Ses ilssl a5 wsls olis (Agegnehu et
e Lol ph 4 Lol 5o glacdle J xS Ll s 5o

Lyjjdughwwa “:'.)
CS gl 5 15 e e:@\;bk*
ccjjf‘.bﬁ&bjﬁwjﬁ J.?b"ﬁ} w‘ﬁ\ﬂl}

IS Lol s b

Gitari et al., ) 535 » <

N ICE o W LSRG AP FRCT L
58 b o oS (68N Lo o sla ot s 5 550
Mrl}u‘ IS s Shas sl 55 Shas 25 Slaw

Z

la g, 95l

Ol g5 53 lasy50 j2 VYoo da\)jdujsd\w)}auiibﬂ

PRV
bl clies QLS CiS pgme (glvesed (miShr slae g
LIE 51 (ol 53 az3dS (slaans 31 5 L Gl iy

b 5 Oles Al 5o a5l R (S5l0 e g s skiens Olgr

ook (55l OV pame A 5 SRl (gl 0s S e | 2]

2 Y

B
(Abdi, 2023) 1S

Aﬂ:t’ Jg.lvdbé }S‘Aﬁj‘ﬁ‘d‘yp‘ch‘}l}uw)b
.

25

ol als

b glaaly 51 5YL s Shee ool 050 Obdl b
<G (Duan ef al., 2019) dw) o i $8do OV pame
T8 b s o Sl AR R (Bl SIS s
FLE b 520 B8 AS or e L) Y pames i
5 A8 bl S LS Wl e oS 355 e ol S
(Huang ef al, 2022) 555 » St slos [2alS Eel ol
Loy Slale b cilis QLS bl glacis 5s (S sba
S50 Sy osba s se ple by el e Dbl sl
LS osle g5 a0 s ol 25 5 A8 oo I3 alid
Sl il il alge s e Jpame 3 Shee
Pl o) Cande 5 el S ol Bl 5 Y jae
2N Ve 265 QU5 5 G ols 5 O
b bl 58 gt Culige pmen 5 3 Shes
(Jalilian et al., 2017; Darabi, 2025) > 1.
Lo ciS Gl S S S aslacde a5 d xS

S ol Oy g0 Q—l“‘%”‘i"‘i Qi‘ (....\._:.»K.a ‘”;@ g


https://jspi.iut.ac.ir/article-1-1730-en.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-03 ]

Siolesl gl e Sbt liasein ) Jdor

Table 1. Soil characteristics of the test site

Pl GBS
. . =2 <AI T osle Joee e . .
g g Total p o J. - - . EC pH s
Available Available nitrogen L})me Organloc Seolnd Colay Sollt (ds/m) Soil type
potassium phosphorus (%) (%) matter (%) (%) (%) (%)
(ppm) (ppm)
295 58 0.1 11.2 63 18
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Table 2. Experimental Treatments
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Table 3. List of weeds in non-control treatments safflower—canola

3, u,.g)LérU wiﬁru oj::(slj

Row Persian name Scientific name Family name
1 o i dodes Chenopodium album L. Chenopodiaceae
2 oo g Medicago sativa L. Fabaceae
3 Sl Plantago major L. Plantagnaceae
4 St Daucus carota L. Apiaceae
5 P S Tragopogon collinus L. AsterfBceae
6 el S Scorzonera L. Asterdce
7 oS Sl S8 Lactuca serriola L. Com
8 sl e J-<n5 Cirsium arvensis scop L.‘* steraceae
9 @» Cynodon dactylon L. ‘ﬁweae
10 &«-»9- Setaria vigidis L. Poaceae
11 AL Sorghum halgpetise L. Poaceae
12 Ay S8 Abutilg eophrasﬁﬁiic L. Malvaceae
13 mariuft L. Asteraceae
14 s arvensis L. Convolvulaceae
15 . iohrorium intybus L. Asteraceae
16 Rumex alpinus L. Polygonaceae
17 3 Kochia scoparia L. Amaranthaceae
18 Amaranthus retroflous L. Amaranthaceae
19 Taraxacum sect. Ruderalia L. Asteraceae
20 Polygonum aviculare L. Polygonaceae
21 Portulaca oleracea L. Porthulacaceae

Viola pinetorum L. Violaceae
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Table 4. Variance analysis of the effect of different cultivation patterns and weed control on yield and yield components of canola

Mean Square Sl e ke

Q\ﬂfdc.w 3l ey g 3 s Sl 035w 3 S ab s Sas il e ls
(S.0.V) (D.F) (Number of podsperplant) ~ (Biomass yield)  (Seed yield)  (Harvest index)
(Block) S 5 2 0.7 119546 3186 469
(Weed control) (A) 3 asladls J 25 1 477.6%* 31417%* 118791**g 112.2%
(Planting pattern) (B).2S (s ;S| 4 72.3%* 152701 286489* 175.5%*

A*B 4 24 9%* 12712 ‘14152** 23.9%*

(Error) _ole3l (gllast 18 23 13.11 5.7

e
T e - 92 6.9 Ms 10

(Coefticient of variation) (%)

(Mean) Sl 1631 1131 23.63

p<0.05 5p<0.01 CLM 03 13 gme IS pme b LS S
" ** and *: non-significant, significant at pSﬁQd p=0.05, 1
— \
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Cultivation pattern

1g. 1. The interaction effect of different cultivation patterns in controlling weeds on the number of pods
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Treatments with at least one common letter did not differ significantly at 5% probability level.
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ar: Pure cultivation of canola, a2: Mixed cultivation of 1:1 replacement of safflower and canola, as: Mixed cultivation of 2:1

replacement of safflower and canola, a4: Optimal density of safflower (60 seeds/m?) + 50% optimal density of canola (40 seeds/m?),
as: Optimal density of safflower (60 seeds/m?) + 75% optimum density of canola (60 seeds/m?).
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Fig. 2. Effect of different cultivation patterns‘en biological performance
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