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Abstract

Background and Objective: Considering the increasing role of intercropping in enhancing the sustainability of
agricultural and medicinal systems, as well as its demonstrated capability in weed suppression, this research was
conducted to evaluate the effects of intercropping on weed control and its impact on the agronomic traits and yield of
canola, variety Shir-Ali, within a canola (Brassica napus L.) - safflower (Carthamus tinctorius L.) intercropping system.
Methods: A factorial experiment was designed using a randomized complete blocks design (RCBD) with 10 treatments
and three replications during the 2020-2021 cropinpg season in a farm in Maragheh, Iran. The first factor included weed
control at two levels of complete weed control and no weed control. The second factor involved five intercropping ratios
of pure cultivation of canola, optimal density of safflower (60 seeds/m?) + 50% optimal density of canola (40 seeds/m?),
optimal density of safflower (60 seeds/m?) + 75% optimum density of canola (60 seeds/m?), mixed cultivation of 1:1
replacement of canola and safflower, and mixed cultivation of 2:1 replacement of canola and safflower.

Results: In canola, the highest biomass yield (i.e., 7990 kg per hectare) was observed in the pure canola treatment, while
the highest seed yield was recorded in the pure canola treatment with weed control. All intercropping treatments had a
higher land equivalent ratio compared to pure cultivation, except for the treatment of optimal density of safflower (60
seeds/m?) + 50% optimal density of canola (40 seeds/m?). Among all intercropping treatments, the highest land equivalent
ratio (equal to 1.71) was associated with the 1:1 (canola - safflower) intercropping treatment with complete weed control.
Furthermore, the highest total relative value (TRV) was attributed to the 1:1 (canola - safflower) intercropping treatment
with complete weed control, yielding a value of 2.33.

Conclusion: The findings of this study demonstrate that intercropping patterns not only enhance canola performance but
also improve weed management and optimize resource utilization.
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Table 1. Soil characteristics of the study site
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Table 2. Experimental treatments
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Cultivation pattern Weed control status Row
S el s Jel8 28 |
Pure cultivation of canola Complete weed control
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Table 3. List of weeds in non-control treatments of safflower—canola intercropping

ngru wxaru f.,)u(u Iy
Family name Scientific name Persian name Row
Chenopodiaceae Chenopodium album L. o S dedu 1
Fabaceae Medicago sativa L. o g 2
Plantagnaceae Plantago major L. Sl 3
Apiaceae Daucus carota L. A 4
Asteraceae Tragopogon collinus L. P W 5
Asteraceae Scorzonera L. el S 6
Compositeae Lactuca serriola L. oS Bl 58 7
Asteraceae Cirsium arvensis scop L. e ji“s 8
Poaceae Cynodon dactylon L. ¢ 9
Poaceae Setaria viridis L. u<~w->- 10
Poaceae Sorghum halepense L. ol 11
Malvaceae Abutilon theophrasti Medic. L. o S8 12
Asteraceae Xanthium strumarium L. S5 13
Convolvulaceae Convolvulus arvensis L. sl e Som 14
Asteraceae Cichrorium intybus L. s 15
Polygonaceae Rumex alpinus L. K5 16
Amaranthaceae Kochia scoparia L. SR ol 17
Amaranthaceae Amaranthus retroflous L. oI GU 18
Asteraceae Taraxacum sect. Ruderalia L. Sl 19
Polygonaceae Polygonum aviculare L. Locas e 20
Porthulacaceae Portulaca oleracea L. 8 21
Violaceae Viola pinetorum L. sl 22
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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 o ks

Sl ety s Slee el Shes Gp ot sblars e ae
(Harvest index)  (Seedyield)  (Biomassyield)  (Number of pods per plant) (df) (Source of variation)
46.9 3186 119546 0.7 2 (Block) s 4l
112.2%% 118791%* 31417%* 477.6%* 1 (Weed control) (A) ;,a glacile J =5
175.5%% 286489* 152701 72.3%% 4 (Planting pattern) (B) .S (5!
23.9%* 14152+ 12712 24.9%* 4 AxB
5.7 24.96 13.11 23 18 (Error) _2slel gl
10 113 6.9 92 — (Coefficient of variation, %) < w5 .y 2
23.6 1131 5639 163 (Mean) -,k
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Fig. 1. Mean comparisons for the interaction effect of different cultivation patterns and controlling weeds on the number of pods in
canola. Treatments with at least one common letter did not differ significantly based on Duncan's test at 5% probability level. ai: Pure
cultivation of canola, a>: Mixed cultivation of 1:1 replacement of canola and safflower, as: Mixed cultivation of 2:1 replacement of

canola and safflower, 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. Mean comparisons for the effect of different cultivation patterns on biological yield of canola. Treatments with at least one
common letter did not differ significantly based on Duncan's test at 5% probability level. ai: Pure cultivation of canola, a>: Mixed
cultivation of 1:1 replacement of canola and safflower, a3: Mixed cultivation of 2:1 replacement of canola and safflower, as: 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. 3. Mean comparisons for the interaction effect of different cultivation patterns and weed control on seed yield of canola. Treatments
with at least one common letter did not differ significantly based on Duncan's test at 5% probability level. ai: Pure cultivation of canola,
a2: Mixed cultivation of 1:1 replacement of canola and safflower, a3: Mixed cultivation of 2:1 replacement of canola and safflower, aa:
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. 4. Mean comparisons for the interaction effect of different cultivation patterns and weed control on harvest index of canola.
Treatments with at least one common letter did not differ significantly based on Duncan's test at 5% probability level. ai: Pure
cultivation of canola, a>: Mixed cultivation of 1:1 replacement of canola and safflower, as: Mixed cultivation of 2:1 replacement of
canola and safflower, as: 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. 5. Mean comparisons for the biomass of weeds as affected by different cultivation patterns. Treatments with at least one common
letter did not differ significantly based on Duncan's test at 5% probability level. ai: Pure cultivation of safflower, a2: Pure cultivation
of canola, a3: Mixed cultivation of 1:1 replacement of canola and safflower, as: Mixed cultivation of 2:1 replacement of canola and
safflower, as: 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. 6. Mean comparisons for the weeds density as affected by different cultivation patterns. Treatments with at least one common
letter did not differ significantly based on Duncan's test at 5% probability level. ai: Pure cultivation of safflower, a2: Pure cultivation
of canola, as: Mixed cultivation of 1:1 replacement of canola and safflower, as: Mixed cultivation of 2:1 replacement of canola and
safflower, as: 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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Table S. The values of land equality ratio (LER), total relative value (TRV), weed control efficiency (WCE) and relative yields of

plants
bl s b5l ke Lasles
Evaluation criterion of mixed cultivation Treatments
KK s Sas 15 s Shas i8S oS i slacile J
A 2 5 o2 WCE TRV LER s X IS
Relative yield of safflower Relative yield of canola Planting pattern Weed control
0.95 0.76 - 233 171 bi
0.81 0.45 - 1.63  1.26 b2 A slecde S Jx8
0.59 0.28 - .09 0.87 b3 Complete weed control
0.69 0.37 - 136 1.06 b4
0.93 0.69 627 201 1.62 b1
0.78 0.5 83.4 1.56  1.28 b2 3o slacdle J xS O
0.65 0.32 73 1.15 097 b3 Non-weed control
0.74 0.42 85.4 141  1.16 b4
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IS ollae oS1 5 Ao )3 VO + SIS gllas oS1 5 by (IS o slas 1515 a5 00 4+ SIS

bl: 1:1 replacement mixed crop of canola and safflower, b2: 2:1 replacement mix of canola and safflower, b3: optimal density of safflower + 50 percent
of the optimal density of canola, b4: optimal density of safflower + 75 percent of the optimal density of canola.
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