Exploring winter wheat canopy architecture for
variety-specific management strategies
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advantage than erectophiles, leading to bias for the former. S W S S g s i > Tiller angle was greater in all planophile varieties compared to erectophile varieties used in this research (Fig. 7).
1 1 1 10t U 1 ® ecemess o ossse eme e e _ _ ) _ _ o _ _ _
> \Tv?tehr%fi(#;igesizrrfg Iigsnﬁﬁg(;? Slpmei\(g:uég:%?t}/gﬂgaéva”e“es T » Canopy closure was achieved earlier in planophile compared to erectophile varieties in both planting dates (Fig. 8). As
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. g P - SnoType Harey umee expected, erectophile varieties did not reach canopy closure especially during late planting.
without border effect), and how management factors such as [Figure 1. Distribution of canopy types in _ _ _ o _ _ _ _
planting dates and seeding rates might impact their 2022 Michigan wheat variety trials » Earlier and greater canopy cover with planophile varieties can help improve yield potential under environments where
performance and yield. (Planophile: 1; Erectophile: 5). light interception is limiting (such as delayed planting, wider rows, lower plant stand).
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.. » Erectophile canopies showed a lower percentage of light
Objectives Interception at the same canopy height compared to
> Evaluate canopy closure, radiation interception, and radiation use efficiency (RUE) for planophiles (Fig. 9), indicating that light can penetrate

planophile and erectophile varieties across different planting dates and seeding rates. deeper Into the lower layers of the canopy. This allows for
greater light availability to lower leaves.

Canopy Height (%)

=e-Erectophile

» Examine yield difference for two canopy types across planting dates and seeding rate. _ _ _ _ 10 - Planophile
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» Quantify border effect in planophile vs erectophile varieties across different environments. percentage of light interception at all canopy heights, N e Light nterception (%
Material and I\/Iethods prpbeib!jyldue to wider tiller angle and horlzontally Figure 9. Light interception (%) in different canopy heights.
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three times a year using Sunscan Canopy Analysis system (Fig. 5a). _ _
: _ : _ _ _ Figure 11. Wheat yield in 2022, 2023 and 2024 Figure 12. Wheat yield in 2022, 2023 and 2024 Figure 13. Effect of canopy type and yield
» Plants biomass was collected from the same unique sections (Fig. Sb) for estimation of RUE, growing seasons for two planting dates. growing seasons for two canopy types. potential on the border effect (inter-plot gaps).

using dry biomass and radiation accumulated between two sampling points.

» To characterize wheat canopies, tiller angle (Fig. 6) was estimated, by measuring maximum
distance between stems at 10 and 30 cm above soil surface.

» Wheat heads were collected from two 1-m sections from the border rows ( rows 1 and 6) to » Varieties differed in their response to the presence of border effect, common in small-plot wheat research due to inter-

measure the border effect due to inter-plot gaps (see Fig. 2). _ o _ plot gaps. Planophile varieties took greater advantage of these gaps under high yielding conditions (Fig. 13), probably
» Border rows were then removed and plots were harvested using Kincaid 8-XP plot combine by capturing more radiation.

and data on _yleld, molsture, a_nd test We'ght_ were collected. » These data alludes to the presence of bias (artificial yield enhancement) in favor of planophile varieties in wheat
» Data analysis was conducted In SAS 9.4 using Proc GLIMMIX (alpha = 0.1). breeding programs. Most winter wheat varieties in Michigan are planophiles (Fig. 1) which can be due to this bias
s i . against erectophile varieties and shows the potential need for changes in small-plot breeding research.

» Canopy architecture did not impact yield in the 2022 and 2023 seasons (Fig. 12) and showed minimal interaction with
planting date or seeding rate. However, in 2024 season, planophile varieties had 7% greater yield compared to the
erectophile varieties.
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| » Planophile varieties had greater tiller angle compared to erectophile varieties, showing differences in wheat varieties.
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Bedlas vl RG] A L » Erectophile varieties were slower In reaching canopy closure but showed a greater RUE under high yield environments
[ R i L7 ey such as early planting. Planophile varieties had earlier and greater canopy closure, beneficial traits for lower yield

environments (e.g., late planting, lower plant stand, wider row spacings).

» Planophile varieties took better advantage of inter-plot gaps and allude to potential positive bias in breeding programs.

» Timely planting was most critical for higher yields in this research while lowering seeding rates did not impact yield.
We conclude growers can maximize profits from early-season wheat plantings by using erect varieties and lower
seeding rates, while planophile varieties and higher seeding rates can minimize losses in late plantings.

» Future research should evaluate wheat germplasm in the absence of border effect and evaluate interactions among
varietal canopies and other management factors such as row spacing and intensive management.
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Figure 5. Light interception measurement within canopy (a), and ground was measured and converted to tiller angle for
biomass sampling (4 rows, 0.5m each) from the same location (b). the planophile (left) and erectophile (right) varieties.
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