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Abstract

Introduction: Canola (Brassica napus L.) production, like that of many other field crops, faces several constraints
in the calcareous soils of the country. Among the most important problems are relatively high soil pH, low organic
carbon content, and limited availability of nutrients to plants. One of the most important factors for adapting crop
production to climatic variability is planting date, which, compared with other agronomic factors, has the greatest
influence on the phenological characteristics and yield of field crops. The aim of this study is to evaluate the effects
of different planting dates, sulfur application, and Thiobacillus bacteria on the phenological stages, changes in
growing degree days, and seed yield of canola cultivars under the climatic conditions of Ramhormoz County. In
addition, changes in growing degree days are considered as a practical tool for predicting growth stages and
optimizing crop yield. Furthermore, considering the specific characteristics of the region, including end-of-season
heat and calcareous soils, this study seeks to determine the most appropriate planting date and the most effective
nutritional combination for improving growth and increasing canola yield.

Materials and methods: An experiment was conducted to evaluate the phenological stages, variations in growing
degree days, and seed yield of canola cultivars in response to different sowing dates and the application of sulfur
and Thiobacillus bacteria under calcareous soil conditions during the 2019-2020 and 2020-2021 cropping seasons
at the Agricultural Research Farm of Ramhormoz, Khuzestan Province, Iran. The experiment was conducted as a
split-factorial arrangement based on a randomized complete block design (RCBD) with three replications in
calcareous soil containing 42% calcium carbonate. The main factor consisted of three sowing dates (T1: October
24, T2: November 19, and T3: December 17), while the sub-factor was a factorial combination of three canola
genotypes (G1: Delgan, G2: Safar, and G3: Hyola 50) and three levels of sulfur application combined with
Thiobacillus bacteria (S1: control, no sulfur; S2: 500 kg. ha™* bentonite-coated sulfur + 10 kg. ha™' Thiobacillus;
S3: 1000 kg. ha™' bentonite-coated sulfur + 20 kg. ha™* Thiobacillus).

Results: The results of this study indicated that sowing date, cultivar, and sulfur application play a decisive role
in regulating the phenological growth and seed yield of canola. Early sowing, particularly on October 24, provided
more favorable thermal conditions during the early growth stages, leading to increased accumulation of growing
degree days (GDD), extended vegetative and reproductive periods, and consequently higher seed yield. In contrast,
delayed sowing until late December resulted in reduced effective heat accumulation, shortened growth stages, and
a significant decrease in yield. This effect was especially pronounced in later-maturing cultivars such as Hyola 50.
The highest seed yield in both years was obtained from the cultivar Safar under the late sowing date (2496 and
2782 kg. ha™', respectively). Moreover, sulfur application particularly at the rate of 500 kg. ha™' in combination
with Thiobacillus bacteria significantly enhanced both growing degree days and seed yield.

Conclusion: Overall, the results indicate that selecting an optimal sowing date (October 24), along with balanced
sulfur application and the use of cultivars adapted to local climatic conditions, can enhance growth stability and
improve seed yield in canola.
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