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Study on the prevention and control of rice planthoppers
interspersed a layout resembling [5](a Chinese character) of different

resistant middle rice varieties
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Lin®, YI Zhen-Xie'"(1. College of Agronomy, Hunan Agricultural University, Changsha 410128,
China; 2. College of Plant Protection, Hunan Agricultural University, Changsha 410128, China)

Abstract: In order to explore the new technology of rice planthopper control based on cultivation
and tillage measures and reduce the input of plant protection cost in agricultural production. Four
rice varieties with different resistance levels (Weiliangyou 7713 (Level 3), Hualiangyou 10 (Level
5), Fyou 498 (Level 9), Huiliangyou Yuenongsimiao (Level 9) ) were used as materials to study
the control effect of rice varieties with different resistance levels on rice planthopper by

interspersing a layout resembling [F](a Chinese character) and low toxicity pesticide control. The
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relative incidence of rice planthoppers in the whole growth period of the interspersed a layout
resembling [F](a Chinese character) was about 70%~97%. Compared with the conventional layout,
the yield of rice was increased by 2.10%~4.28% under the condition of no pesticide application,
and the lower the resistance level, the greater the yield increase. Under the condition of
interspersed a layout resembling [A](a Chinese character), compared with spraying treatment, the
yield of rice without spraying treatment decreased by 2.31%~6.11%. The lower the resistance
level, the greater the yield reduction. It can be seen that the interspersed a layout resembling [l (a
Chinese character) combined with appropriate pesticide control has better control effect. The
interspersed interspersed of rice varieties with different resistance to rice planthoppers can reduce
the harm of rice planthoppers and reduce the yield loss to a certain extent, but the specific effect is
related to the resistance level of the varieties. The higher the resistance level of the peripheral
varieties and the lower the resistance level of the central varieties, the more the advantages of the
interspersed a layout resembling [Fl(a Chinese character) cultivation mode can be reflected.
Key words: Rice planthopper; middle rice; variety layout in field; yield comparison
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FEAE TS AR AR E L ARG5S R A, e K EVE T H a8 K (A5, 2022).,
B RO A SN EE o, IFSAE 2011 4FE 2019 ERE AR A 1.167x108 hm? Ik
B2 1 0.751x 108 hm? I, BARFFIRBCR, (HR AR 2 BVYRA D (X5 = MJ5 259¢, 2021
ER S =N A VA N IR B2 8 S L a7 I S = i 7 i S SVl o s /< (0 1) 27 e

(Sharma et al., 2018) o AHUIEAE A R & ME R E 2 A8 00 A1 a2y

an i, ORCk R L R R, R i WEVERR . BEARMRSE AR T b AR B S hiE (kML 2021
EREAE, 2022) o KM AR AR VA TS W EANRT & AT RRSER R B R, AU IR 6 A,
M HIEIAAESIREL, AFES OIS CRATEMEFHE, 2024) o Fik, &N
R EBTIE A A, MBS SR A BT A\ Ia B O /K R AR R R\ i B T i

AUFFRR, FI AR ZHE ] LIRS € SE F 3T A 356 - i 2] ZUE B AT EA
MR RE AR H FEIRS, AR CEREH (EERSE, 2015 RRIGE, 20200 . &
] R By S T AAE — @ R XA R v 2 1 S AT A (2R R AE 5 2017).
IKFEHE R B L S MR /N, RSP o B RRs KL, DRIk, R R KRG A% R T



FH 56 2 AT S5 T LAAT 280 715 R T /0%, a3 1 400 o R R A R s A Tk 298, 2018
GyZESE, 2023) o SERLMGAR. VEWES B R DORERE R Em RS faE, HEA AT
A MELAORTHIARAE ) S5 B e, A I B A 7E — MO O AR 2 A 7= SRR 1) R, (R, &
JS ARG B R R B AR K EUR A E IR E RIS RN KR, 2022)

FEREEE — AT 4 NI AR, BIXE S EHEMME R TEMRER . DERIEA O
B o D RETBCHE (R R M IR AR P 5K 22 R e IR 2, A8 B OGS 2 R A R 31
EAL BURAEAT Jyrh A A BRI RS ER (FE5X 4, 2001) o AEY) H ARRIRIE R
AR B B U R 7 SRR A O AT Jy bl AR H] (Pettersson ef al., 1998) .
AR TR, B R KR AR A L C BRI 48 C LA SR AR 51 7, Rk S
LR VLR STV AE AR K EE AL R R TR KRR 48 mGE i ke A PR SR
JEAZ IX LA ) R AR BN T 51 S 2 A N, (RSB SE, 2015) o JKFEIE R YR e T 48
TRE A A AR, TR A TR R B AT N KRS I AR R s CT A 4%,
2012; ZREE, 2018) o AHEFCIR L, KR A& 3AG J& A) DAAE — 8 RE P e = A IR ) e 3
CEREBAFNE AL, 1995) , AN EIHUIEAR S FIAG J5 AN 6] 32 245 07 ) fa 5 AN A CAE#e
B2, 2024) o BRI, GG SREOAE A, ZEBUIEZON U I KA G P B R A GO0 B e K
FE A, TR PELAE K B A I R R AR KR S R R LB AR 2R R U
TR LA, PR KR G .

N 7RG K EOKFE BT SR T 2, A RO AR P R ORI A, A6 P
A 0 X ARG A R, A3 1 PR T AN [RGB 5 RS DA RS R SE IR
Wil BFY S B D B A AT SR AR 7%, AR AR KRG R RS R B R A S a T, Dl B XK A
AR R R AR R R S

H
=

1 MR57REE

1.1 ks

PR ARG M. 2023 SEAETT I BUSCER T8 WROAS RIS EBTIE SO0 ) 4 A g b,
BUCERWAL 7713 (3 28D °. 4Bl 10 (540 . FAL 498 (940 > ‘BB k27 (9
20 o EZOKREEE O RN, 2022 FEML 7713 ) HAET 2.67 75 hm?, 7EHES
B RMGZ AR CEREK, PURE CE: BRI 10 EEIEW R A E— R, PR
g\, F 1t 498 SR B 22 i 50 mas K al, e mARE A m b A dE: B
SR A BERAERL: AR S A S HE A (N D P0s 1 Ko0=25 1101 16) o fhiffk 2.
6% 4t - TR . 30%Ef B, 10% = JRARMENE . 60%MLIF Wk fiE . 39% R0 R LER . 20%
WEME - 18.5% 7 -
1.2 K3t



T 2023 4F 4 F-2023 4F 8 F 1R 44 15 1 T A 0L VU A A B AR SRR TT R A
KRGS, A H A0 S0 TR R A K 2B A 35 0y AR )2 A A B S s g == kAT .
K 58 R FAE A 7K P — B AH AR 4 SR H, SR EIRA 1120 m? (20 mX 56 m),
FWE 8N 20mX28 m (KX, H @44 “l” JERIX, “l” HRXNB/NEEX
BRI AR Y 280 m? (14 mX20 m) , /NMEJEAMEAR Y 280 m?. 156 H DY A B R4 47 “[al”
T RIX KRG A2 HE Ny AN X SRR TR B2 il eyl il F A 498 FIRLM L2
P22, ANFETE AN U B KRG S A LU s AP ER IR 7713 thBt b AR AL 100,
K H S AT R Bt Wi 1 fs, AR HE W2 2.

1 Kk FERM RS

Table 1 Tested rice varieties and resistance levels

% st A PiE L aE o
No. Variety Level of resistance to rice planthopper
1 HWME 7713 Weiliangyou7713 3 %% Level 3
2 B 10  Hualiangyoul0 5 2% Level 5
3 F1{ 498 Fyoud9s 9 %% Level 9
4 BB LTE  Huiliangyou yuenong simiao 9 g Level 9
Al A2
Al A4 Al || A2 A3 A2 C1 C2
Al A2
N1 N2
N1 N4 N1|| N2 N3 N2 C3 C4
N1 N2

K1 R HRE A R s =R
Fig. 1 Layout of field experiment
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Table 2 Distribution of tested varieties

KX i s i KX i s i KX i i
Region No. Variety Region No. Variety Region No. Variety
Hpifl 7713 ML 7713 HimifL 7713
Al N1 Cl1
Weiliangyou7713 Weiliangyou7713 Weiliangyou7713
EPIL 10 AL 10 Epie
A2 N2 C2

Hualiangyoul0 Hualiangyoul0 10Hualiangyoul0




A3

A4

F fIt 498 F fIt 498 F fIt 498

N3 C3
Fyou498 Fyou498 Fyou498
B A 22 . R A ]
Bl A 22
Huiliangyou yuenong N4 C4 Huiliangyou yuenong

o Huiliangyou yuenong simiao
simiao

simiao

2023 4F 4 H 20 FE R, Bmi i T R B R, B0 AOUHUSERARAT B 16 cm X 23 cm.
2023 4F 5 H 14 HE#k, TERRRATH NG SIS SO I, BEAE. 2 BEAE. AL IS 4 A 2
B /R R AR E A (HF N 2 P0s D Ko0=25 110 1 16) , #2345 I H 4
180 kg/hm? FJZER, FERE LG 50%, 23 BEAE (5 EE 20%, AR &7 PG 30%.  HH [R) 7K 205 38 DAY
RKFEIEE KN, HARERR,

H XA CEBTA T Al ~ A4 KX BARE CEIRZ (ZHRME, TRRESE
25 KA1 WEFE, 55 60 RIS 2 ) » N1 ~N4 KX A =5 AEME, Cl~C4 NH
— PO R, AR AN = ORI s % X AR UE B kB B 7
KA 40 KIEATIIIG: 16 6% 4k - Z 2451k SC 50ml/Hi« 30%E(i U WG 10g/ R B A — 1t
5 Chilo suppressalis< TGN E Cnaphalocrocis medinalis, 1% 39% - FEERS . 20%0E
M-SR 18.5% 7 - R IA AE FH AR 5
1.3 MEmMBSHZE

fE AR A SR MR B H R CEGEZ) IR, RAAIE, 1M 33 cmx45 cm
M EREAERE 7 d PAEE— R RV EEACE . SR FATBRERVE A AL N C KRS KRR,
H XN 15 8, B30, SXILTHAA 180 g, AN, K BRI RRE
FERGMEEES, L SRR 45° 2 kM, PURImTRmIL 2~3 T, Guit &R N Ll
B, RS XE RS TR E R e AL E.

PR & XA S PB4 3 ATHL 3 AN sk 240 FEAKFE (AN SO 1 IRERD
Ju kL J5 W T FR L, A TDS-1G 47K 73 A 5 & 7K 6, $bnitE & 7K 5 13.5% 4 5 5L bR ™= &
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B, RS (A XSEPR RN XOSEPR R A X SERR 8 ]x100%, T 5 2 <[ T
A0 JE ANHT 2 A FRAET T B — it Pl P bR ANST 24 A0 B R 3 7 A= (N X S B B -C X SEFR
PRED /N X SEBR B ]%100%.

1.4 HIELLIE

RS0 HHE K F Excel 2010 4R E47 52 88, {8 H Origin 2023 #4147 BIE 424, {1 H SPSS
25.0 A AT BBAR BT 22 o A s K BN i3 22 5 (Least significant difference method, LSD)
HHAT B2 MR IS (P<<0.05).
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Table 3 Interspersed ' back ' shape layout comparison of yield between non-spraying treatment and spraying

treatment
il b3 PR (t/hm?) B (%) HEFEER (%)
Variety Treatment Yield Yield reduction rate  Yield increase rate

N 7.61+0.018 b
ML 7713

A 7.79+0.008 a 2.31+0.026¢ 2.10+0.198 ¢
Weiliangyou 7713

C 7.45+0.016 ¢

N 7.14+0.020 b
P 10

A 7.40+0.008 a 3.51£0.169b 2.80+0.049b
Hualiangyou 10

C 6.94+0.016 ¢

N 6.46+0.003 b
F It 498

A 6.84+0.014 a 556+0.516a 3.87+£0.360 a
Fyou 498

C 6.21+0.008 ¢
, . " N 5.84+0.008 b
B A 22

A 6.22+0.014 a 6.11£0.119a 4.28 £0.006 a
Huiliangyou yuenong simiao

C 5.594+0.008 ¢

e RAPEEE T ME AR, [ — SRR E BB S JE A [F) B 5 R4 Duncan’s £ HILBUR IR 2 7 B3 (P<0.05) . £
N RRGH “I7 AT RAREL AL, A FoRGHE “B7 JRARELAL R, C AF RN — s PR 25 403 . Note: Data
in the table were mean =+ standard deviation. If there was no same letter after the same column value of the same variety, the difference
was significant by Duncan’s multiple comparison test (P<0.05). In the table, N represented the interspersed Interspersed with a layout
resembling [H] (a Chinese character) non-spraying, A represented the interspersed with a layout resembling [F] (a Chinese character)

spraying, and C treatment represented A single variety of planting in pieces non-spraying.
22 FEECEAENEXE CEAKENFNE

H A5 A SR AS [ B 9 GO A T D (B 2D, % il AR AR R R B AV,
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Number of rice planthoppers(Number of 100-bush insects)
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Fig. 2 Occurrence of rice planthopper in different periods of each treatment
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Table 4 Total number of rice planthoppers in different treatment areas

X 14, Area 06-04  06-11 06-18 06-24 06-30 07-07 07-14 07-21 07-28 08-05 08-13 08-20
A X AreaA 4685 7494 11054 33544 8338 8097 40787 41623 46452 47061 36971 8116
CIX ArcaC 6684 10618 15372 45949 11499 11270 55530 56977 63363 63188 49690 11048
NIX AreaN 6239 10081 14721 44567 10 936 10719 53916 55332 61564 61409 48236 10504

3 ghieSitie

3.1 itig

AN E BT KA o 1R AR SRS R B 51 DA [, KRG R A B R e S e e K A e ek
5% (H3E77, 2001: 6%, 2007) , HAE CEE RRRGE IR YK RRAE MR 00 HOk AP
JR P AEBE TR KRG HUME (Lieral, 2023) o P R HUR U M BUR T SR A
JRIIERE, KAV KIS R G N AE ST A R (R AE, 201D . 7K
SCHESE (2001) AIUEEPE S FP TNT FIHTHE S A RH _F R AR AZ /R 2 5, B S Ff TN
b KEEE L, MR B ED, R TR SR e R Y B AR ) 4K
BB KR, AEPUME SRl & B R VEA) T 2 A CEL, 3R R KAS . P RS 4 A E A
KA B BRE , ABRIG [ T A R A8 KRR SR O s, R R > T A
fEEKFERIRE CEECRE, BAE— @R B i Al e 4 m e A TR ER, XS HTAR
FECEUR & E LT A SRR (B IISE, 2007; BEA4E, 2011 .

TEYCRE . FERPIT « FEA G 25 18] o0 A« P B33 2 2o 5t B A 5 AT N Ps A jg . (K
Fl, 2016) o AERIE: 2 [m] T AT R A 24 X 3RS K LR A S HC S R — R R AR it 24 X
SRS R AR SO BT AR 22 KR T [0 TA R 410 b HE 0 28 25 A v 7K R i o ) DX 38 8
FEAE 3~4 m Z[8], /NT PG OB R KRS b, DR AT R 2 S 3500 h K RS 45 R 1)
5 < FR IR GV E R AR O 5, 30T B8 4 < [ T A R A 245 DXCOEAS K EUR AR, B
SR BB 14 2 3 A vt 7K R 18 B S %o << [0 T AT Sy 428 K T\ S 53 1) ORI R i % H 5 i)
P A Rrgt— 0 7 .

ARG AR I ARG A A B IR K L DU R R R e B L, S AR T A RN 4T 2 A
R AR BE N 6 239~61 594 Sk, ARG T EL — 5 bR T R R B 24 Ak BEOR AR RN
93.34%~97.18%, T “[al" A Jay it 24 AL B K B BUE N 4 685~46 452 =k, HARXS A A= 2 AL
N 70.09%~74.48% . FEARFEZNEILT, “0” JEA R B AR AT DL B B IR Rl 22, 1
HeEP AR R B = 24570 (ZRORmE ) eI & b3 (A DO MfE LR A SRR D,
IKFBIG = e d i, W] LSRG BIA TE TR RS KRR A Bk, AR KRR S e A
I 38 7 7 OO
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