Determining the Critical Period of Weed Control in Corn using UAV-based Remote Sensing
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Figure 1. Estimated area of the 3 field classes for the Duration of the weed-free period trial Fi.gure 2. Relationship between yield loss and f:/e:(jl p[;l;:el count for the Duration of the weed interference
Objective: This study aims to determine the optimal timing of weed management in corn | _ el
using UAV-derived assessments of crop and weed growth. r—— — T1-dun-25 19-4un-25 304un-25
Hypothesis: Weed ground cover estimated from UAV imagery can serve as a measurable = ‘ ‘ ‘
indicator for determining the Critical Period of Weed Control in corn. o g, _ _ |
30 .‘-.-’E+11.|"l.r .
= !jﬁjﬁ . Tria
E o VE+SW NPT i ‘ i ‘ == WD
© FiEw experiMENTS mp @) UAVIMAGERY wp €)) iMaGE PROCESSING mp (@) EXTRACT FELD CLASSES wp (€) YIELD DATA wp @) ANALYSIS S - wr
COLLECTION COLLECTION N = > . |
Duration of Weed Interference (WI) | Mavic 3 Pro with Image classification Using plot polygons Harvest & compute Relate weed cover [ we - 5_ > [ .
1-10 weeks of WI 4-band camera & segmentation for extraction yield (tha™) to yield loss using ﬁ & 0- | ' |
R-Studio i P— ! L
" ‘T" | ‘ StUdio "u'II:l: WE I*I"nf‘-.FE IE"nf‘-.-‘EIE-"nf‘-.-‘E I4"nf‘-.-fE I':"nf‘-.-‘E-;ﬁ"nf WE I?‘W‘-.-‘EIE“'J "nfll: "u'II:E. VE I1"nf‘-.-fE IE"W-.FE I?:-"W-.-‘EI-#"J‘-.-‘E IE"J‘-.FE-;E"W-.FE I?‘W‘ WE IEi“'u' "ufll:
o—o—"e' = — ' @ ‘ - ' : | | T : | B S JTreatment:s ST T EI.ID E.IE 5.IEI Tf'.IE 1[]'.[] 1E|_5 EI 1I[] EIEI 3.[] [] Elﬂ .4|[] E'[]
E Maturi 9 ' N | ¥ ! \ w1 Figure 3. Treatmentyield and estimated yield loss % for the duration of the weed-free period trial . . Veed Cover {.fn} .
VT S : = . Figure 4. Cousensyield loss model for both the duration of weed interference and the weed-free
: ' 80 - \. ] . ] ] period trial for 3 sampling dates
Duration of Weed:Free Period (W) | = A strong relationship exists between weed pixel o | | o
oA @@@ SN count/weed ground cover (%) and yield loss (%). =  Steeper curves indicate higher yield sensitivity to
f fii i % % % % 0 ; weed cover which reduces the area cover demands
000 - -0  FLIGHT TIMES 5 Lo = Yield loss Iincreases with weed cover In both
Enegr sy o experiments, confirming the biological expectation that  * Beyond the middle date, meaningful weed coverage
| ¥ e IEEER denser weed populations intensify competition for implies that yield loss is already substantial and
Mo o mivy Y V2 2 Yool grund come (] light, nutrients, and water. harder to recover from.
o Each treatment = 1-week y V3  3-Leaf
duration of Wl and WF orn il/Other ; s . . .
| Y V& 4l D S -, o = At a 10% acceptable yield loss threshold, the critical = Ultimately, the broad acceptable weed ground cover
R o Potydrecoded e ot wed o weed ground cover was estimated between 0 — 4.7% was estimated at between 6.8 — 15.5% for the
e | | : for 11t June 2025, 6.3 — 7.8% for 19t June 2025, and general weed interference and weed-free
, Classes: Corn, Weed, Tools: R-Studio _ 0 th . . .
captung eay o Sl Other @Output:Weedground 31 st vl ) (.,.,,,,a,m,s, 13.8 — 15.8% for 30" June 2025, respectively. experiments, respectively.
crop development 0~ ° :
cover (%) per plot o= + Weed cover (%) threshold analysis,
o viswlmaton)
EXPERIMENTAL DETAILS EXPERIMENTAL LAYOUT UAV & SENSOR SPECIFICATIONS OUTPUTS KEY ADVANTAGE ABBREVIATIONS \ Cr|t|Ca| Weed_Control OCCU rred between V2_V3, the WindOW When Weed management iS mOSt eﬁective againSt
m:;mm:;?eﬁmu v Nt B R Mavic 3 Pro Weed ground cover (%) Wi = Weed Interference yleld loSS.

from UAV imagery
Yield (t ha™")

4-band multispectral camera
Red (650 nm)

Each treatment represents
1-week duration of:

0

UAV-based assessment WF = Weed-Free Period
enables real-time, = VE = Emergence e . . . .
dta-iven,ad @g = " Across dates, the critical weed cover decreases over time, implying that weed control must occur earlier as the

)

+ Weed Interference (WI): ."- ‘— ’ ‘- .t ? Green (560 nm) Yield loss (%) ite-specific weed 3-Leaf agn . el
1-10 weeks i -\.'-'f.., : » Red Edge (730 nm) o Gt el csiee :,'ta,,a:,,emdec;sio,,s_ c P\xc =;L:;flpmf Crop CanOPy develops and COmpetltl()n |ntenSIf|eS.

* Weed-Free Period (WF): 5 , ] t\, + Near-Infrared (860 nm) : = Critical Period 0

(Carman FRS, 2025)
) S = Aol wsll - . A 1. Soltani, N., Dille, J. A., Burke, |I. C., Everman, W. J., VanGessel, M. J., Davis, V. M., &
?iklﬁemla, P. :IS_IO(sz)Og% SIBDSOiential corn yield losses from weeds in North America. Weed S
' - echnology, y 91 9-904. Sustainable Canadian e : :
NB: Focus was given to only the last 3 images g Aoriciitinsi Porinenii % gl\l/}g;fil;gllgl
2. Tursun, N., Datta, A., Sakinmaz, M. S., Kantarci, Z., Knezevic, S. Z., & Chauhan, B. S. ‘ Compéthive. nncvative. Resliere. ~

, : 2016). Th itical iod f trol in th Z L.) t .
Model used: Cousen’s Yield Loss Model |(3r?)’[66(2’[i0n,690(:,”55-%5[.)6”0(1 or weed control in three corn (Zea mays L.) types. Crop




	Slide 1: Determining the Critical Period of Weed Control in Corn using UAV-based Remote Sensing      Anku Kenneth, Loveleen Dhillon, Rob Gulden, and Dilshan Benaragama  Department of Plant Sciences, Faculty of Agriculture and Food Sciences, University of 

