A
e mY

Herbicide Active, Carrier Volume, and Spray Deposition

for Optimizing Drone Herbicide Applications . ? St
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Introduction Results

- 183}31222 dd::f;f 2;513111;?;21:2;;:; 5??535) A Coverage on Top of Board ACRE B Coverage on Top of Board DPAC
have recently gained popularity in the United 60 ! 60 ! .
States as a new application method to apply » 50 : L 50 ab ab :
pesticides. % 10 : % 40 : abc abc
1 Research with traditional application T : 5 :
equipment has suggested that increasing g 30 b a i g 30 i bed
carrier volume increases efficacy with o 20 : abc o 20 g e od
contact herbicides, such as glufosinate. 10 e o | abe bGpe, abc RPN d 4 . : - g
Systemic herbicides, such as glyphosate may % ; %%; m | < < B ; : ] : ! i I
be applied at lower carrier volumes because © 0
any reduction in spray coverage may be 9.4 18.7 28.1 9.4 18.7 28.1 9.4 18.7 28.1 9.4 18.7 28.1
q cS:ountegl‘acted by ll?lan_t translocation. Carrier Volume (L/ha) Carrier Volume (L/ha) Carrier Volume (L/ha) Carrier Volume (L/ha)
pray drone applications occur at
exceptionally low carrier volumes to Glufosinate Glyphosate Glufosinate Glyphosate
maximize efficiency with limited tank size Com O1.5m HE3.0m fom Hi.5m N3.0m
and battery life.
C Ivyleaf Morningglory 14 DAT D Common Ragweed 14 DAT
Hypotheses 100 ab . 100 | a 2 a
_ 90 abc | — 90 :
1 There will be differences in deposition § 80 abc | abc b § 80 :
across the spray swath 5 79 : g 79 :
: o , S 60 | c S 60 |
 The systemic activity of glyphosate will ~ 50 | ~ 50 | b
result in greater efficacy than the non- = 40 | 2 40 : . b b
systemic activity of glufosinate at low > 30 : > 30 :
. = | o I
carrier volumes > 20 | > 20 |
10 I 10 I
o o
Objectives 9.4 18.7 28.1 140 0.4 18.7 28.1 140 0.4 18.7 28.1 140 0.4 18.7 28.1 140
EIQuantify the spray deposition and Carrier Volume (L/ha) Carrier Volume (L/ha) Carrier Volume (L/ha) Carrier Volume (L/ha)
efficacy of glyphosate and glufosinate at Glufosinate Glyphosate Glufosinate Glyphosate
different carrier volumes in Spray drone Figure 1: Panels A-D describe spray coverage and weed control at ACRE and DPAC. Means were separated across carrier volume and herbicide using Tukey’s HSD (P<0.05)

(A) Spray coverage of glufosinate and glyphosate on top of board at ACRE. (B) Spray coverage of glufosinate and glyphosate on top of board at DPAC. (C) Efficacy of glufosinate and glyphosate
on ivyleaf morningglory (IPOHE) 14 DAT at ACRE. (D) Efficacy of glufosinate and glyphosate on common ragweed (AMBEL) 14 DAT at DPAC.

applications

Materials & Methods

Results Continued

i dFactorial of two herbicides and three carrier J Drone Parameters: d Overall, spray coverage was greater at DPAC than at ACRE, which was likely
volumes with four replications » DJI Agras T30 equipped with 12 TeeJet XR11001 associated with the lower air temperatures and higher relative humidity at the
» Herbicides: nozzles time of application at DPAC.
“* 925 g ae ha' (glyphosate) » Assumed swath: 9 m
% 717 g ai ha™ (glufosinate) » Height above vegetation: 3 m [ Spray coverage decreased towards the outside of the spray swath at ACRE
> (Earner VOl_lllmeS: > S:peeds: - ; (Figure 1A), while the greatest coverage at DPAC occurred at 1.5 m from the
* 9.4 Lha * 9.4 Lha” =24 km hr center of the drone (Figure 1B).
* 18.7 L ha! * 18.7 L ha' =16 km hr
o -1 e aE— -1 . . . .
N Ak Y gl s =0y ko ] As expected, increasing the carrier volume increased spray coverage at all
s* 140 L ha? (hand boom) UJACRE: XtendFlex soybeans were planted at . : 1 h h 1 : h .

] Spray solution contained pink foam marker dye 346,000 seeds ha™ in 76 cm rows .collectlon p01.nts along t e. spray swath and was also assoc1ated. with an increase
(0.25% v/v) to visualize spray deposits on » Herbicide treatments were applied 07/07/2023 in control of ivyleaf morningglory (Ipomoea hederacea Jacq.) (Figure 1C).
Kromekote cards located at o, 1.5, and 3.0 m from ¢ Air Temperature: 24°C , , , ,
the center of the spray drone towards the outside % Relative Humidity: 55% J Weed control was greater with glufosinate across all carrier volumes at each site
of the spray swath (See Figure Below) % Wind Velocity: 0-4.8 km hr- compared to glyphosate. Glufosinate also resulted in greater efficacy on common

dFour weed targets of uniform size per plot were  UDPAC: Enlist soybeans were planted at 376,000 raSWGEd (Ambrosia artemistifolia I‘j') than glypho.sat.e, but no dl’r“.fe.rence.s n

marked for data collection on herbicide efficacy seeds ha in 38 cm rows efficacy were observed across carrier volumes within each herbicide (Figure
»Herbicide treatments were applied 07/10/2023 1D).
“*Air Temperature: 31°C
< Relative Humidity: 48%  Contrary to our hypothesis, the low carrier volumes used with a spray drone
<Wind Velocity: 1.6-6.4 km hr-! resulted in greater efficacy with the non-systemic herbicide glufosinate versus

dData were analyzed in R with ANOVA. Means glyphosate.

separated using Tukey’s HSD (P<0.05)

| Future Research

 Research trials will be conducted in 2024 to further investigate spray coverage
and quantify herbicide deposition along the spray swath and the relationship
with the uniformity of weed control with spray drone applications.
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