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Abstract

Despite the previous reports on increased resistance of some crops to field dodder due to the application of silicon,
this issue has not been studied on sugar beet. The current research was conducted in a factorial completely randomized
design with five replicates in the late spring of 2023 in the Research Greenhouse of Bu-Ali Sina University, Hamedan,
on sugar beet cultivar Shokofa. The first factor included silicon concentration at five levels: 1, 2, 3, 4, and 5 mM in sodium
silicate. The second factor included the method of silicon application in three levels: seed pre-treatment, irrigation, and
foliar application at 1, 3, and 5-leaf stages. Results revealed an interaction between the factors on the root and shoot dry
weight of sugar beet and the dry weight and haustoria of field dodder. Each field dodder plant reduced each sugar beet
plant's root and shoot weight by 48.6 and 40.1%, respectively. The traits measured in sugar beet and field dodder were
not affected by seed pre-treatment with silicon. A negative relationship was observed between sugar beet dry weight and
field dodder dry weight. Applying 1 mM silicon via all three application methods did not affect the traits measured in
sugar beet and field dodder. By increasing the concentration of silicon irrigated and sprayed, the root and shoot dry weight
of sugar beet increased, but the dry weight and haustoria of field dodder decreased. The lowest haustorium was observed
by irrigating and spraying 5 mM silicon, resulting in a 50% reduction in the haustoria of field dodder. The irrigation
application method had a relative superiority to the foliar application method. Therefore, by conducting additional
experiments and confirming the results of this study under field conditions, the application of silica, especially through
irrigation, can be a useful method to reduce the damage of dodder in the field.
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