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Background:

« Germplasm trait evaluation is essential to identify genetic sources for
sugarbeet breeding, but by manual scoring

Goal: uAv-based phenotyping to expedite consistent phenotypic metrics

Methods:

1) UAV

2) Plot-level metrics

3) Open-source software

Experiment:
e Sugarbeet root maggot nurseries in St. Thomas and Reynolds ND
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CALIBRATION = 05

Parrot Anafi (16MP) Mavic 2 Pro (20MP)
32ft, 0.13 in/px 1

1 -
( X3 4 s ] v b On” A58 4 & o, Y ) AT
3 . N W' A [ T 3h) TOXER v A ) LY,
T B 08 0 e I Y % Ul Yo ) Y B3 A\ Rk N il
; e 1t i { TR ) ) ) ’ & R AN ) A B R

3

Skt

7

n/px
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IMAP DEMO ==m 025
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RESULT - REYNOLD =S
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RESULT - ST. THOMAS, ND === J2S
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Canopy Coverage vs. Manual Score
10

9 ¢ o0 wmoes o -o
8 . = ® 80 0e om .-“um L]
7 . ® eoo so® ®oommmme -.q-‘-—--- - ome o
S 6 co  se e e mememmicesnoie we wm . _
E 5 e ® e oo o ou-b- - ssee ') ® Correlatlon’ R:
2 Ll e S . Reynolds St. Thomas
= y=0.0751x+2.7037 NDV] 0.46 0.63
z R ' 206469 canopy 0.10 0.80
1 oo 20 * & 9 L
0 bocemes P
0 20 40 60 80 100

Canopy coverage, %



SUMMARY

« UAV-based plant phenotyping to facilitate the breeding pipeline
* Deployed adaptive gridding successfully
* Published open-source analytic software, IMAP

Future Work:

* Deploy Auto-Trac planter for field alignment
« Expand UAV and IMAP for other stress identification (CLS, weed, etc.)
« Enhance direct geo-referencing of UAV images
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