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Shade Avoidance as a Mechanism of Yield Loss in Sugarbeet 

T. Schambow1 and A.R. Kniss1  

It is well known that weeds reduce crop yield, 
but our understanding of the underlying mech-
anisms that cause yield loss is incomplete. Re-
source depletion is undoubtedly a major con-
tributor to crop yield loss; as weeds use water, 
nutrients, and light, there is less available for 
the crop. But other mechanisms also contribute 
to yield loss due to weeds, including phyto-
chrome-mediated changes in growth collectively 
called shade avoidance responses. Plant leaves 
efficiently absorb red light for photosynthesis. 
Light that is reflected from plant leaves, there-
fore, is deficient in red light compared to direct 
sunlight. The ratio of red light to far red light 
(R:FR) can be 'sensed' in the plant by neighbor-
ing plants. Developing plants receiving reduced 
R:FR light signals exhibit a variety of morpho-
logical responses that may allow them to better 
compete for light such as an increase in stem 
elongation rate, upright growth, and reduced 
branching. These changes in plant growth can 
reduce yield potential on annual crops like corn 

and soybean; however, it is unclear what the 
impact (if any) shade avoidance responses may 
have in sugarbeet. 

Objectives 

Our objective was to determine whether shade 
avoidance, in the absence of direct competition 
for resources, can cause yield loss in sugarbeet. 

Materials and Methods 

Sugarbeet was planted into 5-gallon buckets at 
the Laramie Research and Extension Center 
(LREC). In some of the buckets, a weedy grass 
ring was planted around the sugarbeet plants on 
top of white plastic to prevent any interaction 
between root systems (Figure 1). White plastic 
covered by soil was used as a control treatment 
(no weeds). Leaf counts and measurements were 
made weekly between emergence and harvest. 
Beta vulgaris (sugarbeet) plants were harvested 
90 days after planting. Leaf area was measured 
and roots were weighed to determine the im-
pact of reflected light on yield. 
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Figure 1. Illustration of the large‐pot design. 
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Results and Discussion 

Sugarbeet leaf appearance rate was slowed sig-
nificantly by the presence of nearby weeds 
(Figure 2). This caused a 63% reduction in leaf 
area and 70% reduction in root yield at the end 
of the growing season (Table 1). Results of this 
work suggest that the mere presence of weeds 
can contribute to yield reduction in sugarbeet. 
This means that no amount of added resources 
(like irrigation or fertilizer) could reverse the 
impact of shade avoidance responses caused by 
early season weeds. 
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Table 1. Leaf area and root fresh weight at 
harvest (90 days after planting) of sugarbeet in 
response to weedy and non‐weedy 
environments, LREC, 2014. 

Treatment  Leaf area (in2) 
Root fresh 
weight (oz) 

No weeds 1,953 10.1 

Weeds 728.5 3.0 

Figure 2. Shade avoidance 
response from season‐long 
presence of weedy 
environment compared to 
no weeds, LREC, 2014. 


