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Effect of spraying droplet size with drones on deposition, penetration, and
cotton harvest-aid efficacy
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Abstract: To clarify the effects of spray droplet size with drones on deposition, penetration, and cotton
harvest-aid efficacy, four groups of droplet sizes (100, 150, 200, and 285 pum) were sprayed, and water-
sensitive papers were used to measure the deposition characteristics in the cotton canopy. After applica-
tion, cotton defoliation rate and boll opening rate were investigated. The results showed that droplet siz-
es had a significant effect on coverage, the number of droplets, and the amount of deposition, which fur-
ther affected cotton harvest-aid efficacy. When 100 um droplets were sprayed, the droplet density in the
cotton canopy was the highest. When 150 pm and 200 um droplets were sprayed, the coverage and de-
position amount were largest. Droplet size had no significant effect on the penetration of droplets. The

ratios of lower to middle canopy deposition amounts ranged from 39.4% to 63.8%. Under the four
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droplet sizes sprayed, the cotton defoliation rates were 74.7%—-80.4% and 79.3%—88.4% in 2018 and
2019, respectively. The boll opening rates were 84.9%-92.0% and 86.4%—-94.2%, respectively. When
150 um or 200 pum droplets were sprayed, they had a better defoliation and boll opening rate, which is

more suitable for drone application in the cotton field.

Key words: drone;droplet size; deposition characteristic ; cotton defoliation ; boll opening rat
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Table 1 Effects of droplet size with drone application on cotton defoliation in 2018
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I ESY RPN IR AR PE R R TR 4 i - 2%
Day after %ﬁﬁjl Defoliation in upper Defoliation in middle Defoliation in lower B IHA%:
Droplet size/um Total defoliation/%
treatment canopy/% canopy/% canopy/%
4 100 27.7+5.8 Ab 29.8+7.0 Ab 33.9+6.0 Ab 28.743.3 b
150 32.4+5.4 Bb 39.246.9 Aa 40.0+8.9 Aab 37.1£52 a
200 40.9+4.4 Aa 35.945.3 Aab 33.8+8.2 Ab 38.7+4.8 a
285 39.842.5 ABa 33.4+7.2 Bab 44.5+7.5 Aa 40.3+3.1a
7 100 34.5+4.3 Bb 51.945.7 Aab 39.1£5.8 Bbe 42.543.4b
150 34.5+4.6 Bb 49.944.1 Aab 42.9+6.1 Bb 42.1£2.2 b
200 43.6+4.6 ABa 46.7+£6.6 Ab 36.7+6.8 Bc 442443 b
285 47.246.7 Ba 59.543.5 Aa 57.545.9 Aa 55.6+3.8 a
11 100 66.9+3.6 ABb 69.1£5.9 Ab 62.8+4.9 Ba 66.9+3.3 b
150 69.4+3.5 Aab 72.9+4.6 Aab 56.4+4.2 Ba 65.9+2.0 ab
200 71.0+£7.9 Aab 76.2+2.8 Aa 54.6+8.1 Ba 68.8+4.0 ab
285 72.4+3.6 Ba 77.842.1 Aa 61.3£5.3 Ca 72414 a
15 100 71.3+2.8 Bb 76.8+5.9 Ab 76.243.3 Aab 74.743.2 ab
150 77.1+£4.6 Aa 78.5+4.6 Aab 76.0+7.5 Aab 773+2.0 a
200 71.3+3.2 Bb 83.9+2.2 Aa 84.3+2.1 Aa 80.4+1.9 ab
285 77.342.0 Aa 79.3+2.7 Aab 68.9+2.8 Bb 76.5+1.4 ab

F ol bR R . R TRE FRE RS NG RN AN FEE R AR Z R AR AL B2 Tukey K 35 1E P<

0.05 /K -2 5+ i 2 . Data are mean=SE. Different uppercase letters in the same line or different lowercase letters in the same col-

umn indicate significant difference in the different canopy or among different droplet sizes treatments at P<0.05 level by Tukey test.
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Table 2 Effects of droplet size with drone application on cotton defoliation in 2019
WHRTH g, CAODRITE S e A = o o
Day after o Defoliation in upper Defoliation in middle ~ Defoliation in lower e

Droplet size/um Total defoliation/%
treatment canopy/% canopy/% canopy/%

4 100 29.4+3.2 Bb 38.6+4.1 Aa 41.2+4.3 Aa 38.4+4.8 a
150 41.242.7 Aa 41.3£2.5 Aa 38.248.4 Aab 40.7+4.2 a
200 31.3+4.7 Ab 30.744.2 Ab 35.444.1 Ab 32.5+4.5b
285 43.244.2 Aa 34.745.4 Bb 35.745.9 Bb 412427 a
7 100 36.1+4.4 Be 47.7£5.3 Ab 50.345.7 Aa 44.1£39 ¢
150 44.743.2 Be 48.243.3 Ab 41.2+47.7 Bb 56.3+33 a
200 54.3£3.6 Ab 45.8+3.9 Bb 41.1£5.0 Bb 46.243.1b
285 61.0+5.7 Aa 62.744.1 Aa 51.4+4.4 Ba 60.3+£3.1a
11 100 70.4£3.1 Ab 70.14£5.5 Ab 60.4+3.9 Bb 67.8£3.1b
150 84.2+4.5 Aa 80.4+4.7 Aa 78.346.3 Aa 792439 a
200 82.1+2.5 Aa 70.4+5.4 Bb 64.9+4.4 Cb 78.6£2.9 a
285 72.4+5.3 Ab 70.3+3.3 Ab 65.4£5.1 Bb 72.3£2.9b
15 100 83.2+3.7 Ab 82.6+5.7 Ab 76.4+6.8 Aa 79.3£2.7b
150 92.4+1.5 Aa 89.343.1 Aa 84.5+4.2 Ba 88.4+3.1 a
200 90.1£2.1 Aa 88.9+4.3 Aa 82.843.1 Ba 86.7+2.7 a
285 88.3+4.4 Aab 86.7+3.7 Aab 80.3+3.3 Ba 81.4+3.1b

TR R R R . AT RS 50 PRV NG FREFOR A FER AR SR AR AL B2 Tukey PGSR 7E P<0.05

K 2257 B3 . Data are mean+SE. Different uppercase letters in the same line or different lowercase letters in the same column in-

dicate significant difference in the different canopy or among different droplet sizes treatments at P<0.05 level by Tukey test.
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