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Effects of multiple-nozzle spray on the control of cotton pests
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Abstract The objective of this study was to improve the droplet deposition uniformity on cotton canopy. Com-
bined nozzle spray with boom sprayers was used in this study. The pendent boom appliance with double-fan spra-
ying was designed to compare the single normal flat-fan nozzle, double flat-fan nozzle and pendent boom spray in
cotton fields. Furthermore, the deposition uniformity and coverage of pesticides and pest control effect were in-
vestigated. The spray effect of normal flat-fan nozzle ST110-04 (Lechler) + double flat-fan pendent boom were
the best; its deposition variation coefficient in different parts of the canopy was 28.4% ; the coverage rate in the
lower part of cotton canopy was 50.92% , and the decrease rate of pest insects was more than 85.0%. The spra-
ying effect for the normal flat-fan nozzle and air induction flat-fan nozzle ST110-02+I1DK120-02 (Lechler) were
second: the coverage rate in the lower part of cotton canopy for single flat-fan nozzle was 33.14%, and the de-
crease rate of pest insects (the spider mite) was 77.3%. In conclusion, double flat-fan nozzle spraying significant-
ly improves spraying performance.
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Table 1 Combinations of different nozzles in spraying tests

1553k Nozzles 53 #4772, Combination method I3 257 Nozzle type
Ik P e B T 25 B Sk ST110-04

Single nozzle 877 50, 2 25 it sk IDK120-04
HEWk PRUERR L 55 Bk 4 & ST110-02+ST110-02

Combined nozzles
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(1)ST110-04 (II) IDK120-04 (1) ST110-02+

ST110-02
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Fig. 1 Different types of nozzle combinations
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Table 2 Comparison of the Rg- of different nozzles

Wk

Nozle Dvio/pm Dyygo/pm Rsr
IDK120-04 136. 8 907.9 1. 86
ST110-04 75. 4 374. 3 1. 85
ST110-02 77.1 279. 5 1. 39
IDK120-02 121.0 608. 9 1. 74
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Table 3 Deposition uniformity of combined nozzles of the self-propelled boom sprayer on the whole canopy

M5 Sk 2 Al YA /pg + em ™2 Deposition ARG 2B Yo

Nozzle 1 2 3 4 5 6 7 8 9 SEH{E Average CvV
ST110-04-+ R i
STllO*O‘LiX)éiELi:I boom 4.69 4.45 4.44  4.23 4.28 5.06 4.85 4.46 4.11 4. 76 6. 6
ST110-02+1IDK120-02 4,82  4.71 4. 77  4.11 3.77  4.91 4.55 4.06  3.87 4. 68 9.8
IDK120-02+ST110-02 5.46  4.96  4.84 4.54  4.48 5.41 5.42  4.87 4.06 4.79 10. 2
IDK120-02+1DK120-02 6.06 5.30 4.39 4.32 4.11 5.55  5.28 4.96 4.86 4. 82 12.8
ST110-02+ST110-02 5.52 5.05 4.87 3.73 3.69 5.27 5.03 4.75 4.84 4.72 19.1
1IDK120-04 5,65 5.23 5.19 4.86 3.78 6.07 4.95 4.86 4.36 4. 85 13.4
ST110-04 6.36  4.01 3.77  3.49 3.45 5.84 5.49 4.24 3.99 4. 62 24.1

D 1~9 FRE—MBELA G/ =R E IR AR 5.

1~9 represents the serial numbers of cotton in three repeated tests of a nozzle combination.

x4 BEXAHABFBEZVASHELBEREEARIBATRSHHEME

Table 4 Deposition uniformity of combined nozzles of the self-propelled boom sprayer on partial canopy

g S VIR A 851/ pg « em™ 2 Deposition uniformity )
e L S i R FEH O THE RBU%
- Upper part  Upper middle part Middle part Middle and lower part Lower part  Average CV
ST110-04-+ XU T 5 4T
.2 .22 4,77 .54 .07 4.5 28.4
ST110-04+ Doublefan boom 6.29 > 50 ¥ o8 8
ST110-02-+1IDK120-02 6. 72 5. 65 4,11 3.02 2857 4. 40 40. 1
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475 4 Table 4(Continued)

S YIRS 4201t /pug « em 2 Deposition uniformity AR
Nozzle L LR g AR B FHE RN

Upper part Upper middle part Middle part Middle and lower part Lower part  Average Cv

IDK120-02-+ST110-02 7.45 6. 45 5.01 3.85 2.21 4.99 41.5
IDK120-02-+1IDK120-02 7.55 6. 14 4. 06 2.84 1.76 4. 47 53.1
ST110-02+ST110-02 8.35 6. 19 5.08 2.85 1. 61 4. 81 508, &
IDK120-04 8.09 6. 29 4. 82 3.07 2.12 4. 88 49. 4
ST110-04 7.47 6. 74 5.08 3. 30 1.72 4. 86 49. 0

%5 FREABKEHERLER THERTREE

Table 5 Droplet deposition densities of different nozzles in the lower part of cotton

1553k 404 Nozzle H =% /% Coverage ST /S » em 2 Drop range F %R /4>« em 2 Drop density

ST110-04 -+ X5 i 3 kT

ST110-04-+ Doublefan boom (50.9248.58) a 20~64 (49.50£10. 36) a
ST110-02+1DK120-02 (46. 39£8.12) ab 25~49 (38.92416.12) ab
IDK120-04 (40. 42+£5.94) ab 18=80 (28.34+9.52) ab
ST110-04 (33.1445.15) b 6~56 (18.0645.01) b

1) Fh sl o bt . TP B PR R AR EITE 0. 05 K125 5 B Ve R R B 2 %A B2 R,
The values are means®SD. Different letters in the table indicates the significant difference at the level of 0. 05; the values followed by the

same letter in the same columns are not different statistically.

l .
LB LR LR i

Upper part Upper part Upper part Middle part

(=%

T2 a G b TR c G
Lower part Lower part Lower part Lower part

a: ST110-04-+X J# 1 i1 #F; b: ST110-02+IDK 120-02; ¢: IDK120-04; d: ST110-04

a: ST110-04+Double-fan boom; b: ST110-02+IDK120-02; ¢: IDK120-04; d: ST110-04

5 4MBSEREBERP TERKHK EZR/ARS S

Fig.5 Water-sensitive paper droplet deposition of four kinds of nozzles in the lower part of cotton
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Table 6 Control efficacies of spraying by different kinds of nozzles against cotton pests
ZERih 1d 3d 5d 7d

WL 4 i BH/ 3k $D 2 /7 = U R Y A < N $EI LYRpIE

o o Base Mk /% Bk BE/% OBk BR/% Bk BE/%

combination - number  Number Decrease Number Decrease Number Decrease Number Decrease

before of rate of of rate of of rate of of rate of

spray insects insects insects insects insects insects insects insects
ST110-04 -+ X i 7 FF i % Ht 19 4 79.0 3 84.2 2 89.5 2 89.5

ST110-04-+Double-fan boom Helicoverpa armigera

ZL Wk Spider mite 223 43 80.7 36 83.9 33 85.2 30 86. 6
Ay El Whitefly 3 626 718 80. 2 612 83.1 506 86.0 510 85.9
ST110-02+1IDK120-02 Fi& s H. armigera 24 B 76.2 4 83.3 3 87.5 3 87.5
LWk Spider mite 206 46 7.7 38 81.6 37 82.0 35 83.0
Ay El Whitefly 3707 811 78.1 693 81.3 585 84. 2 579 84. 4
IDK120-04 WA H. armigera 26 6 76.9 5 80. 8 4 84. 6 3 88.5
LWk Spider mite 216 3% 74.5 46 78.7 44 79. 6 45 79.2
A Al Whitefly 3 609 962 73.3 916 74.6 756 79.1 741 79.5
ST110-04 MW H. armigera 22 5 77.3 4 81.8 3 86. 4 3 86. 4
LWk Red spider 212 59 72.2 54 74.5 50 76.9 45 78.8
B sl Whitefly 3 581 1 003 72.0 964 73.1 861 76.0 812 77.3
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