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Abstract: The effects of concentration, droplet density of propiconazole and kresoxim-methyl on the
control efficacy against wheat powdery mildew were investigated using a combination of indoor

bioassay and field experiments. In this study, a new concept, inhibited medium density (EN5,) was

Wi A HA: 2018-02-05; A AHA: 2018-05-03.

EEWB: RAFHER V1AL BT B (31371969); AR 2 i3 2B A R I 5 P55 7T (2016YFD0201305); Ak
AR RA R ZHA (2016YFD0200703).

TEHEN: L, B, WLH74, E-mail: takongxiao@163.com; “F42xEk, BIE{E# (Author for correspondence), %, f#HL, 4
A, EENFLRZMHEARTF, E-mail: hzhyuan@ippcaas.cn


http://dx.doi.org/10.16801/j.issn.1008-7303.2018.0046

302 g 7 ¥ F Vol. 20

defined as the density of droplet that achieve 50% inhibition rate. The results showed that: 1) In terms of
the indoor propiconazole spraying tests, with the spraying concentration increased from 0.01 g/L to
1.0 g/L, the corresponding ENj, value decreased from 18.7 cm™ to 5.1 cm™, the ENg, value decreased
from 755.8 cm™ to 92.8 cm™, and the biocide radius increased from 0.92 mm to 1.77 mm. With regards
to indoor kresoxim-methyl spraying tests, when the spraying concentration increased from 0.01 g/L to
1.0 g/L, the corresponding ENs, value decreased from 227.1 cm™ to 1.0 cm™, the ENy, value decreased
from 596.1 cm™ to 26.9 cm™, and the biocide radius increased from 0.27 mm to 4.00 mm. 2) The field
spraying test of propiconazole and kresoxim-methyl against wheat powdery mildew were conducted
using MG-1S UAV(unmanned aerial vehicle) and knapsack sprayer. When tested with the spray volume
of 15.0 L/hm? for UAV at the concentration of 5.0 g/L, the droplet density on flag and 2™ top leaf was
29.7 cm™ and 9.5 em™, respectively. After 3 d, 5 d and 7 d, the control efficacy was 41.9%, 80.7%,
90.2% for propiconazole, respectively, and 30.8%, 67.9%, 84.5% for kresoxim-methyl, respectively.
When tested with the spray volume of 450.0 L/hm* for knapsack sprayer at the concentration of
0.17 g/L, the droplet density on flag and 2™ top leaf was 287.9 cm™ and 204.2 cm, respectively. After
3d, 5 dand 7 d, the control efficacy was 42.1%, 85.3%, 94.3% for propiconazole, respectively, and
28.5%, 80.1%, 90.5% for kresoxim-methyl, respectively. Therefore, droplet density of a certain
concentration is enough to achieve good efficient spraying of fungicides. And it is not necessary to wet
all the leaves. Using UAV low volume spray, 10-30 cm™ droplets can achieve the ideal control efficacy.

Keywords: propiconazole; kresoxim-methyl; droplet density; concentration; wheat powdery mildew;

unmanned aerial vehicle (UAV); efficacy
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Effects of propiconazole and kresoxim-methyl concentration, droplet density on the wheat powdery mildew inhibition rate
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Table 1 Inhibited droplet density and biocide radius at different concentrations of propiconazole

Concgaﬁi(g/m Regrel?sgiriz%ation R ENsy/em’? ENgo/em’* Bioc?jcﬁaﬁiﬁ/mm
0.01 y=3.984 +0.798x 0.991 18.7 755.8 0.92
0.05 y=3.378+1.194x 0.997 22.8 269.8 0.84
0.1 y=4.257+0.935x 0.998 6.2 146.4 1.60
0.5 y=3.661 + 1.354x 0.954 9.8 86.3 1.30
1.0 y=3.784+5.116x 0.820 5.1 92.8 1.77

W Rp oy NAMEIR LR, x NEREEXEE; ENgo Fl ENgy 23 HIARFRAMHI 3% 2 50% F1 90% i % B F i %
Note: y in the table indicates the probability value of inhibition rate, x indicates the logarithm value of droplet density; ENs, and ENy, indicate the droplet

density that achieve 50% and 90% inhibition rate, respectively.

*2 BEETRRETHEBINSIZEERRAFE

Table 2 Inhibited droplet density and biocide radius at different concentrations of kresoxim-methyl

Conciiﬁ%(gi) Regre[?s?;z:z%ation R ENsy/em * ENg/em’* Bioc?:;fzjgii/mm
0.01 y=2.205+3.058x 0.994 227.1 596.1 0.27
0.05 y=1373+1918x 0.970 71.8 362.7 0.45
0.1 y=5.142+0.537x 0.796 15.0 132.1 1.03
0.5 y=4.130 + 1.083x 0.932 6.4 97.9 1.58
1.0 y=4.997 + 0.898x 0.821 1.0 26.9 4.00

T Ry el LR, x 5 T EUE: ENsg Al ENgo 3l AR AN HI Z 1L F] 50% H1 90% e e N7 FR) 5530 5 L
Note: y in the table indicates the probability value of inhibition rate, x indicates the logarithm value of droplet density; ENs, and ENy, indicate the droplet

density that achieve 50% and 90% inhibition rate, respectively.
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Fig. 2 Biocide radius of propiconazole and kresoxim-methyl
sprayed by Teejet1 1001vs nozzle
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Table 3 Droplets distribution and deposition of low and medium volume spraying
55 9 B VIR
: 2 0, e 2
WAz HLA W Droplet density/cm Coverage rate/% Deposition/(pg/cm?)
Sprayer Spray volume/(L/hm’) e 5 — K =it e {5

Flag leaf 2" top leaf Flag leaf 2" top leaf Flag leaf 2" top leaf
R ANL UAV 15.0 29.7+£233b  9.5+6.7b 4.6 £4.0b 1.6 £ 1.0b 039+0.33b 0.17+0.13b
FH.Z))E 55 #% Knapsack sprayer 450.0 287.9+48.5a 204.2+68.1a 49.3+19.0a 33.6+20.8a 0.51+025a 0.26+0.14a

. FFVEHE S ARG 7 BER R4 Duncan’s # S RZEERIGTE o < 0.05 /K TP 27 B3,

Note: Different small letters in the same column indicate significant difference at a < 0.05 level by Duncan’s new multiple range test.

9.3% 1 4.8%, VYU &= 5 N H 36 E 28 1
76.5% 1 65.4%. HILAT WL, R RTC ALEZ]

A B ' C D
i ARA R BAREE-H M C—H R DR
2/ o
Note: A—flag leaf of UAV; B—2" top leaf of UAV; C—flag leaf of
knapsack sprayer; D—2" top leaf of knapsack sprayer.

El3 T EEHRE T NEEMME_HLEHERR
BEEWL
Fig. 3 Comparison on the droplet density and coverage rate
under different spray volumes
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Table 4 The wheat powdery midew control efficacy using low and medium volume spraying

\ o Bra AR
2557 JHZHLER i 2 Efficacy/%
Fungicide Sprayer Spray volume/(L/hm?*)
3d 5d 7d
PIFRE HRTE AN 15.0 41.9+£3.5Aa 80.7+7.1Ba 90.2+2.3Ba
propiconazole UAV
LB % 450.0 42.1+3.4Aa 85.3 +3.2Aa 943 = 1.0Aa
Knapsack sprayer
T T4 i TR 15.0 30.8 + 3.0Bb 67.9 + 4.4Bb 84.5+3.0Bb
kresoxim-methyl UAV
LBl 5 A 450.0 28.5+3.9Bb 80.1 = 1.2Ab 90.5+0.1Ab
Knapsack sprayer
25 Ho - ok
Fungicide
MEZHE Ns ** **
Sprayer
2] < i LA Ns Ns Ns

Fungicide x sprayer

E: FSEARE AR NG TR HFER M R ZFARILE . MEPLEAFZ52 Duncan’s B ZREZAM « FIAE P <0.05 KTFEREHE.

WERINE P<0.01 KTFEFEE, Ns ZRERAEE.

Note: Different uppercase or lowercase letters in the same column indicate significant difference with different sprayers using the same fungicide or using

different fungicide with the same sprayer at P < 0.05 level by Duncan’s new multiple range test and by ¢ test, respectively. ** Indicate significant difference at

P <0.01 level and Ns indicate no significant difference.
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