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Abstract

Introduction: Canola is a cruciahindustrial crops in the country's oil production in order to
produce high-quality edible oil. Hewever, the challenges related to water allocation to the spring
crops at the end of the autumn canola growth periodhave become one of the obstacles to
achieving optimal production levels forsthis, crop. Addressing this challenge is essential for
enhancing the productivity and sustainability\of rapeseed farming in the country.

Materials and Methods; This researchiaimed to evaluation the effect of withholding
irrigation treatments“on different growth stages of autumn canola production. It also seeks to
identify the suitable cangla cultivar and the“optimal growth stage for implementing withholding
irrigation throughta long-termSimulation experiment using the APSIM-canola simulation model.
It was carried out in four . counties of Lorestan province including Khorramabad, Pol-e Dokhtar,
Kuhdasht and Aleshtar in“Faculty of Agriculture, Lorestan University. For this purpose, in the
first step, the “model’ was evaluated using two independent data sets. The cultivars included
Hyola308, Hyela401 and RGS003 (early, mid and late maturity cultivars, respectively), and the
irrigation treatments of the study included full irrigation, withholding irrigation at the flowering
stage, withholding fkrigation at the pod initiation stage, and withholding irrigation at the grain
filling stage.

Results and Discussion: The evaluation of the APSIM-canola simulation model demonstrated
that this model has a good capability to accurately predict autumn canola grain yield evidenced
by an estimation error ("(RMSE) of 18%. The results showed that the variability of the autumn
canola grain yield across all of the studied locations, different treatments of withholding
irrigation and cultivars was significant. Notably, the highest yield was recorded at 4.49 t ha™ in
Khorramabad, while the lowest was 1.96 t ha™ in Aleshtar. Furthermore, the analysis of dry
matter production indicated a considerable variability across different locations and treatments in
a way that the highest and lowest amount of dry matter between location belonged to
Khorramabad and Aleshtar (17.80 and 8.89 t ha™, respectively). The research findings
highlighted the crucial role of climatic conditions, particularly air temperature, in informing
management practices such as cultivar selection and irrigation strategies. Based on this, the use of
Hyola401 mid maturity cultivar in Pol-e Dokhtar, Khorramabad and Kuhdasht counties along
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with full irrigation throughout the growing season resulted in the highest grain yields of 5.38,
5.36, and 4.49 t ha, respectively. It was while in Aleshtar (with cooler temperature condition
compared to other locations) employing the early maturity cultivar of Hyola308 coupled with
withholding of irrigation before the end of the growing season led to the highest amount of grain
yield (2.64 t ha™) in this region.

Conclusion: The findings of this research indicate that in the cultivation of autumn canola, it
is crucial to consider climatic factors, particularly air temperature, as well as the accessibility of
water resources when selecting the appropriate cultivar. Specifically, under conditions where
water availability is restricted, opting for early-maturing and mid-maturing cultivars can serve as
an effective strategy. This approach not only mitigates the adverse impacts of water scarcity but
also contributes to the sustainable production of canola in various regions. By aligning cultivar
selection with the specific climatic and water conditions of an area, farmers_can enhance crop
resilience and ensure a more stable yield, ultimately supporting the agricultural sustainability of
their communities.

Key words: APSIM-canola, Autumn canola, Grain yield, Lorestan province, \Water limitation.
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Table 1- Climatic properties of studied counties
Month  Rainfall _ Temp. (°C) Mot Rainfal _ Temp. (°C)
(mm) Min  Max WMean (mm) Min  Max Mean
Oct 343 45 249  14% Oct 253 92 275 18.3
Nov 64.4 06 158 82 Nov 61.7 43 185 11.4
Dec 78.0 29 N\ 113 4200 _ Dec 82.9 07 129 6.8
g dan 63.9 510 84 16 &  Jan 715 0.9 108 4.9
g Fed 71.0 83 108 38 § Feb 76.4 03 128 6.6
< Mar 69.9 01 155 77 &  Mar 87.8 33 171 102
Apr 75.2 3.7 200 119 Apr 61.6 73 227 15.0
May 25.4 6.4 258  16.1 May 234 11.0  29.0 20.0
June 0.3 87 325 206 June 1.1 149 361 255
Oct 279 188 320 25.4 Oct 276 81 276 17.9
Nov 52.0 107 214 16.1 Nov 59.1 35 18.1 108
= Dec 779 6.4 15.9 111 Dec 58.4 0.1 132 6.7
é Jan 65.3 50 142 9.6 £ Jan 57.1 -1.3 107 4.7
é Feb 47.1 6.7 16.5 116 é Feb 56.8 01 128 6.3
S Mar 54.3 102 216 159 X  Mar 485 23 175 9.9
Apr 50.7 150  27.2 21.1 Apr 50.0 6.2 22.7 14.4
May 17.9 213 345 27.9 May 22.7 9.9 29.4 19.6
June 0.5 266 410 33.8 June 0.4 141 361 25.1
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Table 2- The genetic coefficient of the different genotypes obtained from APSIM-Canola model

calibration (Rahimi-Moghaddam et\al., 2021)

. Cultivar i
Coefficient Unit
RGS003 Hyola401  Hyola308

Cumulative thermal timewrequired from emergence to end of juvenile 350 300 235 ‘Cd
Maxm_wum thermal time required to complete the juvenile process at no 500 460 395 ‘cd
vernalisation

Cumulative thermal time required from flowering to start grain-filling 200 200 200 ‘Cd
Maximum vernal days reguired to complete the vernalisation process 25 25 25 day
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Table 3- Soil properties andymanagement data in the studied counties
Bulk Soil water content, Soil water content Saturation Sowing  Nitrogen
County density at wilting point at field capacity water content date fertilizer
(g.cm™) (cm® cm®) (cm®.cm?) (cm®.cm?) (kg.ha)
Khorramabad 1.28 0.231 0.392 0.518 23-Sep 119.6
Aleshtar 1.28 0.242 0.395 0.515 1-Sep 121.4
Pol-e Dokhtar 138 0.062 0.286 0.475 17-Oct 138
Kuhdasht 1.34 0.259 0.396 0.500 12-Oct 116
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Table 4- Analysis of variance for grain yield and biomass of canola in response to different treatments

Mean Square

Source of variance df - -

yield biomass
Location 3 393699308" 5091161498
Cultivar 2 28113215™ 117941855
Irrigation 3 17482347 288228504
Location*Cultivar 6 15942053™ 142417419
Location*Irrigation 9 3295160 45993959
Cultivar*Irrigation 6 283210™* 4419168"°
Location*Cultivar* Irrigation 18 114809"° 1058646"
Error 1419 749474 10481613
CV (%) - 22.98 21.40

ns and ** are non-significant and significant at the 1 percent probability levels.
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Figure 2- Grain yieldvof different autumn canola cultivars in response to irrigation treatments (1: full
irrigation, 2: withhglding irrigation, at flowering stage, 3: withholding irrigation at pod initiation stage
and 4: withholding “irrigation at grain filling stage) in Khorramabad, Pol-e Dokhtar, Kuhdasht and
Aleshtar. (theymeans with'different letters in each column are significant at 5% probability level based on
Duncan testh The length of boxplots indicates variability among years.
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test). The length of boxplots indicates variability among years.
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