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UAS Image Acquisition
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Canopy Coverage and Light Interception

“Soybean canopy coverage and light interception measurements
using digital imagery”

Larry C. Purcell (2001)

Crop Science, Vol. 40 No. 3.

Comparisons of canopy coverage values with LI measured near
solar noon indicated that there was a one-to-one relationship
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Correspondence Between Ground & Air

B. Hall (2015)
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Correspondence Between Ground & Air

B. Hall (2015)

32% 29% 50% 50% 64%




Distribution of Seasonal Canopy Coverage in SoyNAM

B. Hall (2015)
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Canopy Development in SoyNAM

Xavier et al. (2017)
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Canopy Development in SoyNAM

Xavier et al. (2017)
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Calculation of Genotypic Values

Xavier et al. (2017)

y=1pu+1{(x) + Zu+ Wg + ¢

y 1is the vector of observed phenotypes

W 1is the intercept

f(x) 1s a non-linear function that accounts for the spatial heterogeneity of field
variation, where f(x) is computed as the average phenotypic value of neighbor
plots

Z. 1s the incidence matrix of environment

u is the vector of regression coefficients of environment effects

W is the incidence matrix of genotypes

g 1s the vector of genetic values

e 1s the vector of residuals.

u~N(0,Jo2u) g~N(0,Jog2) e~N(0,loe2).



Genetic Architecture of CC

Xavier et al. (2017)
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Genetic Architecture of CC Over Time

Xavier et al. (2017)
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Genetlc Architecture of CC Over Time
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Genetic Architecture of CC

Xavier et al. (2017)
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Average Canopy Coverage (ACC)

Xavier et al. (2017)

ACC value 1s an arithmetical mean of multiple
seasonally observed values of canopy coverage.

ACC = [, f(cc) d(cey) = 3 Eypcc

N = number of observed days
t0 and tn =the first and last day when canopy coverage was assayed



ACC: Correlation Between Ground &
Xavier et al. (2017) Ail’
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Canopy Coverage QTL

Xavier et al. (2017)

Period of Allelic EffECt

Significant

Association k (ilz 1 RS8 (DAP) ACC (%)
(DAP) &
Gm01 50911939 C_ T 56 26.04 1.12 -0.36
GmO05_ 37467797 A G 53-56 4471 0.08 0.65
Gm06_ 14104090 T C 56 99.58 0.50 0.55
Gm09 4034850 C. T  14-35,59-64 1224 -0.60 -0.44
Gm010—44520764—T— 14-23 5.95 -0.59 0.04
Gm010—4‘f30777—c— 14-26 5161 1.06 0.33

_ 14-64 4730 024 1.34




Quantitative Properties of ACC

Xavier et al. (2017)

variances and heritabilities for grain

yield (GY), average canopy coverage 78 80 208 36 15 54
(ACC) and days to maturity (R8). (G)

Var

Genetic (G) and environmental (E) -m
Var

56.12 9.39 8.10
(E)
Phenotypic (P), Spearman (S), Bl _# N N
pie (5. 5P ©) - fgc R8-ACC | GY-RS

genetic (G) and environmental (E)
correlations among grain yield (GY),

average canopy coverage (ACC) and Cor(P) 0.63 0.31 042
days to maturity (RS). Cor(S) 070 0.38 0.46
Cor(G) 0.88 0.77 0.72

Cor(E) 0.18 -0.06 0.23



Quantitative Properties of ACC

Xavier et al. (2017)
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[.ack of Variation in Historical Cultivars

Historical gains in soybean

(Glycine max Merr.) seed 10l —®— 1920s-1940s |
. . . ~-@-- 1950s - 1970s —
yield are driven by linear —O— 1980s - 2000s

increases in light interception, 4,
energy conversion, and

partitioning efficiencies. | \tH;, |
Koester et al. 5 - \\
J Exp Bot. 2014 65(1). - 2
Z_.. \\
& 3
2 O
-there was difference in the rate of Qs i
canopy closure in older or newer N
cultivars, and most cultivars 0.0 | & b
approached 90% closure by ~60 d . ' . . l .
after planting 140 160 180 200 220 240 260

DOY
-the time to canopy closure did not  Interception efficiency (gi) across the growing season in 2013

Chi‘tr,lge n historical soybean for each of the 24 soybean cultivars grouped by year of release
cultivars



