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Abstract: The aim of this study is to analyze the drought response of oilseed flax under different crop rotation patterns in semi-arid
northwestern China, in order to optimize the cultivation pattern of oilseed flax and improve its adaptability and productivity. Using
the 2020~ 2022 crop rotation experiment of oilseed flax with potato and wheat, the APSIM NG model is used to construct single
(continuous) and rotational crop models of oilseed flax with different degrees of drought stress added to investigate the biomass,
grain weight and soil moisture dynamics of oilseed flax under different drought conditions. The simulation results show that under
different degrees of drought stress, compared with single (continuous) cropping, oilseed flax rotation with potato and wheat could
significantly increase the yield, and through one — way analysis of variance ( ANOVA) analysis, it is found that with the
intensification of drought stress, oilseed flax rotation with wheat shows drought-resistant ability similar to that of potato rotation,
especially under moderate to severe drought stress, and their performances tend to converge. However, the oilseed flax and potato
rotation overall show the best yield and drought tolerance, especially under mild to moderate drought stress, which is superior to the
single (continuous) and wheat rotation patterns. This study verifies the adaptability of the oilseed flax rotation model, which could
well simulate the oilseed flax rotation and can explain more than 87% of the variation in yield and fertility of the oilseed flax
rotation. When growing huckleberry in the semi—arid region of Northwest China, huckleberry grain weight can be increased by using
the rotation model huckleberry—potato—huckleberry and huckleberry—wheat—huckleberry, which tends to perform in the same way,
but huckleberry—potato—huckleberry rotations show the best grain weight and drought tolerance as a whole, especially under mild to
moderate drought stress conditions. The results of this study not only provide valuable information for oilseed flax cultivation, but
also demonstrate the potential of the APSIM NG model in predicting crop yield and drought tolerance.
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Table 1 Soil physicochemical properties in Yuzhong experimental areas
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Table 2 Basic treatments for crop rotation experiments
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Fig. 1 Rotation management module
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Table 3 Genetic parameters of caraway in response to drought stress
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Table 4 Evaluation of oilseed flax rotation modeling
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Fig. 2 Calibration and validation of APSIM NG model simulation

results for oilseed flax rotation fertility periods
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Fig. 3 Changes in grain weight of oilseed flax in rotation and monoculture under different drought levels
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Fig. 4 Effect of different tillage practices on grain weight of oilseed flax under different drought levels
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