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Investigation on the composition of weed community in direct-seeded
rice fields in Chengdu plain and research on plant protection
unmanned aerial vehicle(UAV) control

ZHANG Yunzheng', GONG Changwei', ZHANG Shuirong', RUAN Yanwei', MA Yu',
YE Na', LIU Xuemei', ZHU Xincheng?, WANG Xuegui'"

(1.College of Agriculture, Sichuan Agricultural University, Chengdu, Sichuan 611130, China; 2.Chengdu Green Gold
Biological Science & Technology Co. Ltd, Chengdu, Sichuan 610041, China)

Abstract: From 2019 to 2021, the types and quantities of weeds in Chongzhou, Meishan and Mianyang in the Chengdu
plain were investigated using the five-point sampling method. In response to dominant weeds, the plant protection
unmanned aerial vehicle (UAV) control experiments were also performed in direct seeding rice fields of Chongzhou,
including UAV with IDK-015 nozzle plus Maifei adjuvant treatment (the tested group) and conventional UAV spray
treatment (the control group). The deposition of spray mist on the upper, middle and lower layers were collected by using
Mylar sheets and photo paper. The results of the three-year survey showed that the main weeds in the direct seeded rice
fields in Chengdu Plain belonged to 13 families and 24 populations. Among them, the relative probabilities were all

greater than 20% for Echinochloa crusgalli, Cyperus difformis, Leptochloa chinensis, Eclipta prostrata and

YRS EEA: 2021-08-23 &= HEA: 2022-06-08

EEWE: EZRESVAITRINHQ018YFD0200300)

TEBEM: HHB(1997—), W, EIFETA, BUEHE, FEMFEDBBITE, 779141943@qq.com; *BIFIES , E%5t, #HE,
TN AR YR BLZIFST, wangxuegui@sicau.edu.cn



5548 B 5 M)

IS T S D TNE R S PR 2 AW S N I E S € 609

Alternanthera philoxeroides , which were dominant weeds. UAV spray test results showed that the pesticide liquid

deposition per unit area (0.23 pL/cm?) and the effective pesticide liquid deposition rate (50.30%) of the tested group were

significantly higher than those of the control group (0.14 uL/cm?, 42.53%). After spraying 30 days, the control effect and

fresh weight control effect of the tested group on Echinochloa crusgalli, Eclipta prostrata and C. difformis were all above

94%, which were higher than those of the control group.

Keywords: direct-seeding rice; weed; plant protection unmanned aerial vehicle(UAV); chemical weeding; Chengdu plain
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Table1l List of weeds in direct seeding rice fields of Chengdu Plain

(2 P T4 (AT LT 24
Eope 18 % Eclipta prostrata(L.) L. WEARL ORISR Cyperus iria L.

ESET S S Sagittaria pygmaea Mig.

R 7 L B Brassica juncea(L.) Czern. et Coss.
D111 S Ludwigia prostrata Roxb.

N7 S TR Equisetum hyemale L.

#rt 3 Chenopodium album L.

v K Polygonum hydropiper L.

SR PR Lindernia antipoda(Linn.) Alston
AR KA Oenanthe javanica(Bl) DC.

FER R Lemna minor L.
TRk 2503 T 5 Alternanthera philoxeroides(Mart.) Griseb.

T Alternanthera sessilis(Linn.) DC.

TRE i P15 B Cyperus michelianus(Linn.) Link
LSBT Cyperus difformis L.

RAFE Echinochloa crusgalli(L.) Beauv.
o) R Setaria viridis(L.) Beauv.
(=SS Polypogon fugax Nees ex Steud.
HABZIR  Alopecurus japonicus Steud.
i Digitaria sanguinalis(L.) Scop.
T4&T Leptochloa chinensis(L.) Nees
EES Beckmannia syzigachne(Steud.) Fern.
ARFAE Oryza sativa f. spontanea

PSSR (G 2) M, 2019 4547 14 Fpd kA
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B, O 19.94%; BRI I P B K A AF XA A
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Table2 Occurrence of weeds in direct-seeded rice fields of Chengdu Plain

_— FHXIAREE /% FHXT IS /% AHXS 9 B /% FHXT 22 BE 1%

2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021
FLRE 2597 1200 1659  20.04 1584 2516 2509 1994 3673  71.10 4777 7848
SRR 2226 1200 1043 1113 1571 1373 1058 19.99  16.00  43.97 4770  40.15
T&F 6.49 6.67  14.22 390  10.08 1095 571 17.01 1014 1610  33.76 3531
1% 16.70 9.67 1137  10.76 9.95 9.80 5.19 5.35 728 3265 2496 2845
ZOEFHR 2505 9.00 16.11 15.03 8.64 17.16  14.10 500 17.05 5418  22.64  50.32
FREAE — 3.33 — — 5.50 — — 9.79 — — 18.62 —
K 10.20 7.33 5.69 2.78 7.33 5.39 0.92 3.79 299 1391 1845  14.07
fEaia — 7.33 — — 3.53 — — 7.30 — — 18.17 —
LS/ SO — 4.67 427 — 3.27 2.12 — 1.58 2.03 — 9.52 8.42
T — 3.33 — — 3.40 — — 1.57 — — 8.31 —
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- AHXTARE Yo AHXT I BE /Y% AHXT 25 BE /% FHRT 2 BE /%

2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021
FEFRE 8.35 1.67 — 6.12 2.49 — 5.28 297 — 19.75 7.12 —
Pk — 3.00 — — 1.83 — — 131 — — 6.14 —
o 24.12 3.00 — 14.66 2.09 — 12.08 0.83 — 50.85 5.92 —
LIRTliE 1.86 3.00 — 0.74 2.09 — 0.58 0.67 — 3.18 5.76 —
g B 8.35 2.67 — 2.78 1.96 — 3.12 0.69 — 14.26 5.32 —
[EE — 2.33 5.69 — 1.31 4.08 — 0.68 1.94 — 432 1171
K3 2.78 2.33 2.37 0.56 0.92 1.47 0.34 0.17 0.72 3.68 3.42 456
Ed 3.71 1.00 427 0.74 1.44 3.76 0.42 0.46 1.91 4.87 2.90 9.93
JeqE — 1.67 — — 0.65 — — 0.29 — — 2.62 —
HABZEIR — 1.33 — — 0.65 — — 0.38 — — 2.37 —
iR HE 4.64 1.33 1.42 2.78 0.79 0.82 1.20 0.11 0.16 8.63 2.23 2.40
TR — 0.67 1.90 — 0.26 1.14 — 0.07 0.68 — 0.99 3.72
¥y 5.57 0.67 5.69 223 0.26 4.41 1.35 0.04 2.38 9.15 097 1248
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Table 3 Size volume median diameter and distribution span of the droplets for different UAV application methods

e SRR A% Dso/um paxiilJes
Lz HE T)Z L) HE T2
g 363.60421.19  398.75£51.19  302.22+38.67 1.1240.33 1.050.24 0.830.24
A 356.16+44.57  271.67+48.80  246.57+£25.47 1.33£0.45 1.0940.30 1.05+0.32

2.2.2 REGGILAREAERF R E
TC NS5 19 4 245 TR 2 FURR R 2300 5 5
RNk 4, M EERAWIIHEZE T B EP
<0.05), TEMTEZMLGWITIREZERAREP
>0.05) ; IRGRLH FIH AL B A 250 TR R 43 Sk 2]
T 50.23%F142.75% , I 22 [7] 2% 554 4w 35 (P <0.01),
FT 4 FEANRAHNRAGRIREFIIAF A=

Table 4 Pesticide liquid deposition amount and deposition utilization

rate for different UAV application methods

YU/ (UL -cm™?) ) )

poseil DU /%
L2 HZ T2

I 0394028  0.21£0.33  0.09+0.15

WL 023+0.16 0.12+0.11  0.07+0.07

50.23+1.75
42.75+1.83

2.2.3 LB HHK

TC MBI 45 2R 5 550 A 45 SR (3 5) 26, A3
I XFRREE 15 d BRBEAL. 30 d BRBHACR 30 d BB
O T4 T 15 d BRPTCA 1835 22 5P <0.05); i

B A X RRETIY 15 d 0 30 d FOREB L ) 30 d
Bl ih 5] 94%L) b 5 AR A 0T 4 TR Y 30
d WREBERLLL S 30 d EEPIRESF AR EP >
0.05), HRAEHALERILE A HIE g, AL
B e R KR, MR, KBIEA—3, il
YEYH R ARG, WA R ERS,
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Table 5 Prevention and control effects on weeds for different UAV

application methods

st g PRBTRL % gﬁsga
5 15d  ZijF30d  SEEBU%

P B0 (96.0£0.8)a  (95.4£1.3)a (94.9x1.3)a
R (88.6£1.7)b  (89.2£1.8)b (90.4+2.5)b

T&F7 W4 (98.6£0.9)a 97.5+1.3 97.6+1.2
R4 (92.0£1.6)b  93.0+2.1 93.242.0

il e 98.5£1.0 97.2+1.3 97.2+1.4
WHA 91.8x1.6 92.3+2.1 92.5+2.1

AN [ B R R Ak B ) ] — I B ) — 2 B B 2 S A e a2 8 X
(P <0.05),
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