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Effect of Additives on Weed Control of Difluosulfamide for Oat Fields
FU Zhenzhenl'z, Guo Liangzhiz, GUO Qingyunz, WEI Youhai®
(1. College of Agriculture and Animal Husbandry, Qinghai University, Xining, Qinghai 810016, China; 2. Academy of
Agriculture and Forestry Sciences, Qinghai University, Xining, Qinghai 810016, China)
Abstract: [ Objective] Effect of two additives specially designed for drone herbicide-spraying on weed control using
difluosulfamide in oat fields was studied. [Methods] Two plant-safe additives, Maifei (MF) and Red Swift (RS), specially
designed to be used on DJI T30 drone for spraying 50% difluosulfamide SC were applied at a rate of 180 mL-hm ™ to evaluate
their effects on reducing the count and fresh weight of weed plants in an oat field. [ Results] The weed control effect
indicated by the plant count reduction of the 75 mL-hm ~ herbicide application was 60.38% after 20 d and 60.16% after 40 d,
while the fresh weed weight reduction was 81.23% in 40 d. When 50% difluosulfamide SC was applied at a rate of 67.5
mL-hm " along with MF or RS, the reduction on weed plant count of 72.31% for MF or 83.61% for RS, and that on fresh weed
weight of 83.26% for MF or 91.43% for RS were achieved in 40 d. Under the application of 60 mL-hm ™ herbicide with the
additive, the weed plant count was reduced 71.78% for the added MF and 78.28% for RS, and the fresh weed weight decreased
81.26% for the added MF and 91.43% for RS. The 52.5 mL-hm " herbicide and additive addition resulted in a weed plant count
decline by 70.44% for MF and by 71.05% for RS and a fresh weight decrease by 77.92% for MF and by 87.43% for RS. When a
37.5 mL-hm~ herbicide was applied with the additive, the plant counts became 57.64% for MF and 54.98% for RS, and the
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fresh weight 57.64% for MF and 63.22% for RS lower than without the treatment. [ Conclusion] Both MF and RS exerted a

significant synergistic effect with the herbicide spray on weed control in the field. Moreover, it appeared that the application of
difluosulfamide SC could be reduced by 10%—30% while the oat yield increased by 6.86%—10.81% through the safe addition of

these additives.

Key words: plant protection drone; DIJI T30; additive for drone spraying; difluosulfamide; oat; dosage reduction and

efficiency improvement
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Table 1 Experimental design
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Table 2 Standards for classifying damages on plants induced
by herbicide
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Table 3 Effects of two additives designed for drone spraying
difluosulfamide for weed control in oat field

#JF20d #jJF40d
20 days after 40 days after herbicide
s H herbicide spraying spraying
Treaments Do) BB RO BEEDIK
(mlL-hm The Plant The Plant Fresh weight
control effects/  control effects/ control effect/
% % %

F 75 60.38¢ 60.16d 81.23cd
F-10+M  67.5+180 75.75¢ 72.31bc 83.26bc
F-20+M  60.0+180 71.55d 71.78¢ 81.26cd
F-30+M  52.5+180 70.91d 70.44c 77.92d
F-50+M  37.5+180 54.45f 57.64¢ 62.54f
F-10+R  67.5+180 86.38a 83.61a 91.43a
F-20+R  60.0+180 80.35b 78.28b 91.43a
F-30+R  52.5+180 76.18¢ 71.05¢ 87.43ab
F-50+R  37.5+180 52.74f 54.98¢ 63.22¢

CK 0 0 0 0

R ERRNG FRFREZREE (P<0.05) . TH.
Data with different lowercase letters on same column indicate significant
differences at P<<0.05. Same for below.
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Table 4 Effects of two additives on weed control of difluosulfamide in oat fields (20 d after treatment)

o PRBIRL
fhE I The Plant control effects/%
Dosage/
Treatments o E HEH BFiE ok I
Chenopodium album Elsholtzia densa Brassica juncea Stellaria media Galium aparine
F 75 84.26bc 83.26ab 81.79a 81.08¢c 77.84b
F-10+M 67.5+180 91.00a 87.33a 87.27b 90.06a 87.70a
F-20+M 60.0+180 88.23a 86.44ab 85.08ab 85.42b 87.70b
F-30+M 52.5+180 81.80cd 75.97¢ 75.28b 79.71¢c 76.25b
F-50+M 37.5+180 61.27¢ 51.97d 50.21e 50.17d 48.87d
F-10+R 67.5+180 88.34a 83.01b 84.88cd 88.91ab 85.63a
F-20+R 60.0+180 84.96b 83.34ab 83.06a 80.97¢ 77.35b
F-30+R 52.5+180 79.85d 74.90c 76.34bc 78.30c 74.70b
F-50+R 37.5+180 57.20 f 53.55d 49.95¢ 52.39d 54.32¢
CK 0 0 0 0 0 0
x5 ORM2MXBHFIXN N EFEE R REABME RERBRAIEN (5 40 d)
Table 5 Effects of two additives on weed control of difluosulfamide in oat fields (40 d after treatment)
. BB
b i Plant control efficiency/%
Dosage/
Treatments (mL-hm ) X ”
mL-hm 3 AR P ok SR
Chenopodium album Elsholtzia densa Sarson Chickweed Galium aparine
F 75 84.26b 81.79b 81.08¢c 78.69¢cd 77.36bc
F-10+M 67.5+180 90.74a 87.27a 90.06a 86.03a 84.93a
F-20+M 60.0+180 86.64ab 85.08ab 85.4b 80.22bc 80.99b
F-30+M 52.5+180 81.48bc 75.28¢ 79.71¢c 77.66¢d 74.88¢c
F-50+M 37.5+180 56.60d 50.21d 50.17d 48.23¢ 47.23¢
F-10+R 67.5+180 85.68ab 84.88ab 88.91ab 84.71ab 84.91a
F-20+R 60.0+180 83.96bc 83.06b 80.97¢ 77.05¢cd 75.99bc
F-30+R 52.5+180 78.18¢c 76.34c 78.30c 73.73¢ 74.29¢
F-50+R 37.5+180 50.53e 49.95d 52.39d 50.54f 53.95d
CK 0 0 0 0 0 0

Jon By 550 8 A 2503 e ST R B () B BR AR, AR I
TP T VR 3 B AT R

ZEAIHTZ)E 20 d 1 40 d A [R] &b B R P a] £
ZREIB R, K PALBE F-10+M . F-204M, F-10+R.
F-20+R B B 20 M 6 8 B OO0 T3 F, Horr, 24
J5 20 d, &b B F-10+M 22 R0 2 28 bk B 8038 91.00%
90.06%, Z4J5 40 d, AbFE F-10-+M 22 F1EF =5 1k By &k
ik 90.74%. 90.06%. ZjJ5 40d, 4bHE F-10+R % EF
B R RGR 93.66% . 92.19%

X e AR BE BRI B AL B A, 50% XUFR Gt
Jfie SC Il & 10%~ 50% s Il £1 19 7 K Bij B ) 245 )
20 d. 40 d By A FEBR By R0OF & B S B S T
50% IR B e SC IR 10%~ 50% SN K K7 Bl

o X FHeE MR AL | R B RE R
FH I R0 55 XU i 5 Rl BRI R AT S
FEPIBRGSOR B, X T AL RIS
FE2k R I BR 50 50% XA # e SC 5 TR By B 7 ik
KL LI ML, A 2 BT PR AUR 5 50% XU E
SC HEFEH MR b B AR T E R, fEo4
A 3 R JHE A TR 7 Ak i T B SR AT A 50% XYL
R R SCHEREF B AR AL R, B BRASCR IR AE
K FH B3 B35 50% XU B R SC I it 10% Ji WS 4L
A7 B
23 FARILENEEEVERTENFMN

2y JE AR R, HESE G 2 00 A B R R R A, A
AbFE F-10+M F1 F-10+R ¥ A A 2w 4%, 5K IE



186 I R F IR

540 45

Ro N2 XTI NABRERRGREEHEMSREEREHYHZE (HBFE 40D

Table 6 Effects of two additives on fresh weed weight reduction in oat fields (40 d after treatment)

i BB
s F| 5 Fresh weight control effect/%
Treatments Dosage/ (mL-hm D) -
# HAEE LRl b R
Chenopodium album Elsholtzia densa sarson chickweed Galium aparine
F 75 79.48ab 77.27cd 74.98¢ 77.34c 89.88ab
F-10+M 67.5+180 87.45a 89.82ab 90.54a 89.20a 91.3%
F-20+M 60.0+180 85.96a 85.62abc 84.34ab 87.30ab 88.29ab
F-30+M 52.5+180 81.12ab 82.74bc 83.64ab 86.93ab 81.30b
F-50+M 37.5+180 54.48¢ 61.57¢ 66.32b 71.26d 79.28¢
F-10+R 67.5+180 87.35a 93.66a 88.66a 92.19a 89.28ab
F-20+R 60.0+180 86.70a 89.49ab 86.66ab 86.30ab 88.10ab
F-30+R 52.5+180 85.42a 80.37bcd 81.71ab 84.20ab 87.29b
F-50+R 37.5+180 80.91ab 71.94d 81.97ab 81.60c 71.38d
CK 0 0 0 0 0 0

Wy HAb AL HE X AR KOE R . RRT (2 7)), IR
TINZE ORI 21 W 758 B 700 %) 45 Ak 3 21 5 3 K X REHY 7
#, HAEWE D 30% 2 A7 SRt B R SC HH w2 1M AS ik

7o Hi, AbFR F-10+M 1 F-10+R BE =R, 4>
W35 10.31% 1 10.80%, W Fh Bh 7 (8] 76 488 P20 ) F oG
WEES, WREARIRTIEE R

R7OAIN 2 FTCRT BN S W R R A SR A1 R

Table 7 Oat yield increase by treatment of difluosulfamide with additives

AbFE billhs THLE e TS
Treatments Dosage/ (mL-hm ™) 1000 grain weight/g Yields/ (kg-hmiz) Yield increase rate/%
F 75 32.72+£2.87 ab 4424.41 £68.50 abc 7.51
F-10+M 67.5+180 34.26+1.06ab 4540.00+=203.28ab 10.31
F-20+M 60.0+180 32.96+2.75ab 4509.00=132.91ab 9.56
F-30+M 52.5+180 31.81£2.56ab 4398.00£106.52¢ 6.86
F-50+M 37.5+180 26.59+2.02¢ 4001.661110.18a -2.76
F-10+R 67.5+180 35.71%+2.57a 4560.00£29.10ab 10.80
F-20+R 60.0+180 33.04%1.77ab 4548.001t134.35a 10.51
F-30+R 52.5+180 33.15+1.03ab 4400.00£135.70bc 6.91
F-50+R 37.5+180 26.89+2.53¢ 4102.33%£114.28d -0.31
CK 0 31.56+1.96ab 4115.32+£109.16¢c 0
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