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Introduction
Given that weeds are opportunistic plants that grow faster than crops and absorb available nutrients more easily
and better, and as a result, they are considered strong competitors for crops. Weeds are opportunistic plants
that grow faster than crop plants and absorb available nutrients more easily and better, and as a result, they are
considered effective competitors of crops. Therefore, balanced use of inputs, especially fertilizers, can play an
important role in controlling weeds growth. Hence, the use of nutrients to reduce the effect of competition
between weeds and crops has also been considered in various studies. In other words, increasing plant growth
through proper nutrition leads to stronger crop plants with more shading, and increases the competitive power
of crops in using environmental resources such as water and light, and this leads to their superiority over weeds.

Materials and Methods
To investigate the effect of weed density and amount of potassium fertilizer on growth characteristics and dry
matter allocation in safflower (Carthamus tinctorius L.) under competition with milk thistle (Silybum
marianum L.), an experiment was conducted in March 2023 at the Research Farm of the Faculty of Agriculture,
University of Birjand. The experiment was done as a factorial arrangement based on a randomized complete
block design with two treatments and three replications. The experimental factors were different levels of
potassium (0, 34, 68, and 136 kg K,O ha, which corresponds to 0, 75, 150, and 300 kg potassium sulfate ha-
1 and milk thistle density at four levels (0, 4, 8, and 16 plant m). Atharvest time, yield and yield components
of both crop and weed were measured. Finally, statistical analysis of the data was performed using SAS 9.1
and comparison of means was performed based on the FLSD test at 5% probability level.

Results and Discussion
The results showed that with applying 34 and 68 kg K20 ha?, safflower yield increased more than that of milk
thistle, compared to the control. Further increase in potassium sulfate after that, although it also increased
safflower yield, was more in favor of milk thistle, which showed a higher percentage increase compared to the
control. In both safflower and milk thistle plants, the highest yield was obtained by applying 136 kg K,O ha,
so that the grain yield at this potassium level was increased by 124.2 and 141.4 percent for safflower and milk
thistle, respectively, compared to the control. The results also showed that increasing potassium application
caused a greater increase in the traits of capitulum diameter, number of seeds per capitulum, and seed weight
per capitulum of milk thistle than safflower, compared to the control.

Conclusion
In general, it can be concluded that applying potassium at all levels increased grain yield and also yield
components of both The safflower and milk thistle, as the highest yield was obtained by usinjg 136 kg K20 ha
1. Safflower plant showed better performance at all three levels compared to milk thistle with increasing
potassium fertilizer levels. Overall, it seems safflower appears to have a higher ability to absorb potassium at
lower levels of potassium fertilizer application than milk thistle, and high potassium application is more
beneficial to milk thistle. Therefore, adjusting fertilizer application rates should be considered in fertilizer
management in safflower fields.
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Table 1- Characteristics of the soil of the experimental site
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Table 2. Results of analysis of variance of measured traits of safflower in competition with milk thistle
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Table 3. Simple effects of different levels of potassium application on some measured traits of safflower
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Fig. 1. Simple effect of different densities of milk thistle on = Fig. 2. Simple effect of different densities of milk thistle on
capitula weight of safflower. Similar letters indicate no 1000-seeds weight of safflower. Similar letters indicate no
significant difference at the 5% probability level. significant difference at the 5% probability level.
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Fig. 3. Simple effect of milk thistle density levels on seed yield of safflower. Similar letters indicate no significant difference at
the 5% probability level.
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Table 5. Simple effect of different levels of potassium on some measured traits of milk thistle
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Table 6. Simple effect of different levels of milk thistle density on its some measured traits
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Fig. 4. Interaction effect of different levels of potassium fertilizer and milk thistle density on its capitula weight. Similar
letters indicate no significant difference at the 5% probability level.
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Figure 5. Interaction effect of potassium sulfate fertilizer levels and weed density on seed weight capitula in thistle
maryam plant. Similar letters indicate no significant difference at the 5% probability level.
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