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Methods and technologies for surveying and sampling the rice planthoppers,
Nilaparvata lugens, Sogatella furcifera and Laodelphax striatellus

1%+ 2 3 4 Lo

WANG Rui-Lin LU Ming-Hong HAN Lan-Zhi YU Fu-Lan CHEN Fa-Jun
(1. Department of Entomology, Nanjing Agricultural University, Nanjing 210095, China; 2. National Agro-Technical Extension and Service Center, Beijing
100025, China; 3. Research Group of Rice Insect Pests, Institu te of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China; 4.
Agricultural Bureau of Jiyang County in Shandong Province, Jinan 251400, China)

Abstract Rice planthoppers, including the brown planthopper (BPH), Nilaparvata lugens, white-backed planthopper (WBPH), Sogatella furcifera
and the small brown planthopper (SBPH), Laodelphax striatellus are key insect pests in the paddy-fields of China and many other countries.
These species are r-strategists and tend to have periodic outbreaks. All three species are typically long-distance migrants and often simultaneously
occur over a large geographic scale during outbreaks. The SBPH mainly overwinters locally and its long-distance migration has little impact on its
population structure. However, its transmission of viruses to rice plants is more serious. Based on the biological characteristics of N. lugens, S.
furcifera and L. striatellus, we developed methods and technologies for the surveying and sampling of these species that can improve the

population monitoring and the forecasting of population outbreaks. Key words rice planthopper, different stages, migration population, population

occurrence, outbreak and damage, surveying and sampling
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B xaEERPE ( Homoptera ) il B
( Cicadomorpha ) #5%8 8.8} ( Fulgoroidea ) "k &%}
( Delphacidae ) , EEBEFERWAEFHNIHRFE ER
Nilaparvata lugens, HE ¥& Sogatella furcifera®l X
k& Laodelphax striatellus , /529w, ZmE
T, KEFHUISKRBAA, FAEEFRARLE#HX
( Kisimoto , 1989 ; F2BFZE , 2003 ; KEFEMK
BR#E , 2006 ; Pt , 2011) ., HAF  EAMA
ETEANKBEETRMER , LNCEANEFRUEESR K
TREKBAEARENE, KEMMEXEEZE (T
B | 1991), 2014 SOFEREH ( £RHIE 30
Fk) AT KBERHIEREZSHE RAEERRE
RTMT K, BRMBELEM NI ERERHM
KREMEERNKBE~REHRNRET A2E
AMEXEE ( Holtetal. , 1996 ; &N, 199 ;
Wangetal. , 2008 ) » JEFk , BEELIKSIRER N
Bl WMmSEEHRENEREERERTESRE
BERERRBELTHBENSZ (Cheng, 2009 ) ,

FERARBNTIIRA/ENE CEAMS WH
FRABENTNTMIRSES EKHPBZENXE M
BEMBERESRAREEENEERER CEM
MFRIREY AT, At , EXENBEEARXBEFF
EAEmXFECRESER UEESXEMR
TEMEAESRLETLENME SLRSTHEEM
NIRERRR, AXEEERNAEKTE (W0

Kisimoto ,1989 ; T #8445 , 1991 ;Holtetal. ,1996 ;

BEBFE, 2003 ; KEZHFMKKH , 2006 ; Wang et
al. , 2008 ; Cheng, 2009 ; Z<F#t , 2011) , AR
(FEXRMNRFEMSE) ( GBIT 15794—2009 ) &
N MECEANMHEAESRERENBESEH
FERGHEHBUOT,

1 T CEHENERGRE
BYAFBTHS ZFOARK MK 0.8mm

Eh  EBEFE  HIRE D7 AEe , BHER
"B, BESHEMNENRARE  ZERE (EANT

BHA , AR CEMELENTUNTRIRIZEER FMK

.

1.1AERTE

B RHAENEREFAE NEEFINEBREEE
ERRERIEE 5~7d8E LR, 2EEFBEMNGE
EEERT—RMNEEAREZTEFE 5~7d2 5%
B 1R BEHBFEARKREHRERY 5Xrt , BRE
3d# 1T LRINEBIFE,

1.2BWkE 53k

B EAHBAMNERZREN A ERENNX Kk

TREXBEHEHS , XAFTHRNEEE , 2 24 |

BAKMODEE 18, TERH—RE 508 , TER
Y 20%k. MEAXAHENEE 10K, 8]E 10/,

1LIPEFE

FHHERERTEER , FEIERK , GRIER
SAIPRL , IERARFCERINNE, FERK, ¥
LI BN SRR R BHE , iILBRAANEAES
e

2 YA HEHERGIFE
BYRSGEE  EERHAE (EANELLEDDES
BEME , REETE AR REBREMER 24K,
2.1 b = K B [E)

M E B RS AEENEX AT MR R
30 hm BA b, A 25 M B2 B MR AR B R 1
BE  FEUANE  ANEFRTSF 667m .
ES AR 58, 108, 15H. 20H. 25H. 30H%
BE— R,

211 BEARSGATMRE=HHTFHRAE , FK®R
BRABL. RARAEURERE, EWMEEREM
H 33k, XA BNERAMERIEE SRME 10
AR. BIE  BAHHE 025 m AR REKE ;
ARE  AERA 28 cmBEMREFEGEER 1



N FH B H 243 Chinese Journal of Applied Entomology

51 %

m(0.5m WER ) BE | SiHEERNAREKE.

212 HAERGATHEEERZBREFRTKER
BE BERITHAEZE-XRKARBSEETH , BK
BERFWEIE 2~3d48 R, EMmTT, £EHNK
BERRMENEREER 3~53 , RAFITNITHER
NI, BRE 20, SRENAEABTRER ¢
HAEAEERME : SBMET 53kat , SRERAE 504
Bk ;8N 5~ 10ket , BRAEZE 30~50 ; &
AKRTF 103L6t , SHRAERPE 20~30M ; HE |, HiRk
NEEARE,

2. 2IFEME T A

221 #IEFRA 33 cm45 cmiy BIEE R
AACTEERNE, ERMFERBRAART , T4%
MKEBAED , RIFRTEKRF. T, EHR 3
T, B8R LR, IMFBEE T RKARNERRN
R E | URERNSRE RBE. BRHEEITH
B ,B%RTAORERR , BRHITTAHEE.

222 WAFERAT AR BSOS R R
R REEERR TARMNERZHLESHANEL
ARFERERANWRS , FEUENRRBRES
B FAARSHATERREE BE-—ABTARKE 3
— AMEERMMNZERER (FMEKBAEE
BLERENRNYT &) , fEe — RGN HER
BERELE (XHEEEF, 1999) .
HEEEXAXNALE SEEEL S8 SIEE 24K
B, CAXEREESE  RESENERTHE. 8
TRAEWETNERA 75%~80%MERAREA ,
ATEENEEMETEFE, PEHARITRETEAFR
ERENRE , ARERNSRERKE,

2.2.3 AMEVERNBMOBERRA 28cm , MR 71
cm, FREKRY 74cm, ELFBAREFHITE
£ EEESRTE (LHZE5Sms) EEABR 1
M, SRAEEA 0N, FAMMBKENEREA
BH{HY LR, EEHETEXKRES , FHHP

WEABFHRBAMNKERE, HidRBAELER.
BERETERY ZEEXREAXNERE R
TEEHRUTHE (XNEEEF, 2012).

224 (TFEEFABE CRBEENIY  SRETIT
%, EREAPRE —AMIRIRBIT (ESE
PS-1511 , JEt 320~680nm ) , XBIAXEBXREHF
KT T FETERREHTHRLEEHRITER
TEMEKE,

225 BHMEEBNHANWREERANALERIER
BESE | BAMEAGERL 2 KRS | £ 104 |, BERT
EHIEFB—AKBAHHEEDEXB RN
B A BRERRABEARE,

3 W CELKARFBEE

AEWREBEETEN 1A 2. WL RRBEE
—R, TERBANTBA 0dJ5EEE—R , &
& 3%, ENERAEKEHNBESHEEAE
KBEFLF 200 , BRFDTF Lhm o SREX
AFTHERNEEE | S3RER 5~ 108 , B8R 248,
KA REREF LR 22, ABBLFEG T
ENSELEW LALAE 3/ LA, EESES
BEAEFENBKEREERERNABLR
M, BARE. ALBENRENE 5§ 10085
—R. WEERSER 22, FAHKEXCEE
BRAEAR NSRS | SRR SR E R
B, WHLHBNG ARSI AR 128 13,

4 FBRARBERAEE

BXEAN SRR BENN SRR BE, HEEE
(ARERI-TEEN  SEAREBIFTH.
BRI  EEARRBROAIRS BSEE
HEZ LN ERREF. BAANERRBER
EEAKBRREY 2~ 30T , RAAEREH
B | BRBERXAEE S LN AR E
R, fias “ERER , 18 SHERERNER
WESL , FIOREELR (TH, 2013).
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X ERKBRAUHMHEHE ( Rice stipe
virus , RSV ) RAFRERZHimZ ( Rice
black-streaked dwarf virus RBSDV W EBAEFEMNE |
KBREHEFENBREERTR2AEIERE XN
KBEF=EFRANEM, KBRS HAHEHETER
AEFKOHEFEACR , HEMAEKIR , Bl
TER “BHL 7, BEBTEA , FRE , HO0T 5
WK (KL, 2007) . KEBKERBRNEEE
RADEEEN , HAER, BE , HE&RE , HEW
HEAMZEF LONEQE , EEBENERERE
2, FTHElE ) £XTR. MR AEENRES
RIAERZMIX B RFEEHE M 5 HE 3T X8
TREE M HIERS A B . NI AN FAEEEX

ARt SREMNETA S SMAHE 2m
fB 5dE—X , BREMACRKITANSREE
FITR 667 m WARE ; NABREHEHAKER
KERROFAEN KB ERBTRIAR KA
NALEELZ BRAE 28 BRELEHFE 50
N HE 1004 , BRKERBNAE , KitHRAE
NERERFERE KR BRAXNEREITTEE D
& TEREER( KEBE , 2003 ;EMM, 2013 ),
REKBEEH BRESm ( Southern rice
black-streaked dwarf Virus , SRBSDV ) #9.% £ 544K
BE CENT YEBRUNXR, BAKBERERERR
HEEERNEFBEHRHERE , EHHAHE TR
MOTERSET (ZRTHHFED ) |, Ftki £
THEREARES TS FHREFREEAL
BRNY 1~2mmBREE ( FEEHIHEE
) BRESESJRABBEIIREE , RHIAAE,
EHERE FEFENTY FRFENBTRMS
BHRERAR , MEFEETNT , BIEN %R
FEFENTUES, B A 5EARREREN
WEFERR CERK Y EEAENHREHRNAES
Zo

5 FE KET KMEEIEEN G A
5. 14T 5%

ITEEEERFAREXN —ERELIFN
BMEMRKFHER , CAARNRAVHIENEES
£, BUERSBRARESHRRITHERKRT, B
B ARXBERANATREXTE ,BROFTR K
XEAXENERTELRE WAXRTARLHEA
KRBT ERNZ AT AN AT RN RERHI
KENZERNFITN K, MR LEANBRITN
FEAE 365~ 400 nm, MIRIT B KR EBERIFAEMN
S Hep , B Y¥ERFRIMERA 200 WHRLTH
20 WRXKAT (365nm ) , BATIRESHE 15m, T3
EaRY , BRI TESMR.

Lo HERE CEE CRENE CRBEETRITEN
RESEHAETERES B DNRENITER
B ( ERTWNEB ZL 2011 20265335.8 ) FE SRR
FRIT (BF: PS-1511) RKFR , EAHENT :
B 6:00EF 2 6:008R 7 12MNEREZEA
WEE EATHORE CE LM, HERR R, TESE 2K EF 8:00
W 2RITBE TR, BF CEMK TR, #
RRE , AUKITER 6:00ZERS 6:00 HEZE
NE URBRANBENRESTB EAMNAE AT
I ERE , MR EE K LT, HRERE,
BREFBITFRENBENRESTT RBHEZENNE T
MAT TR CIERE |, URE R RPN
i, EREWLEITRE  ITESA LITHME, HRR
EREBMNREGITENL, EREAENE DL R\
X—B2 T OIENE TR KRR, R
S, #E A R AR R TR A,

5. 20 R AEEIE

EREHRARRERRE CENKARMAR
BB THRIAME BFHRIT DTS NER I E
RBR BEENMERERBIPR G LAEIREE
ERRE, A — i XA T B R A, EEHKX
HTFRE YR EER RN B RN EH  IIESR
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b F R ER  FrSANTEIE XY X REA RS U
FREl, ML REBr HNIPERE N REARARLR |
[EERR R AR .
6 i

BXENEE CEEAREET  ERARE
ZE8 RPENFZEFRKBESHNESRAE
H2— ( Heongetal. , 1992 ; FBEBFEZE | 2003 ; 57
EEE, 2010 ; T, 2011)., BEHRE
1974—1978F WA CABLBAERRERBE T A
E(RENE CEETENEBLXEETESESE
N21o- 259 2B % , 2003 ; JtEWES |, 2003 ) ,
BeEl , TEMRINN , EREREBE. W/ EHRE
HEMLEELER YANAE CEREREEEN B
e RE o XEFITEEEL BREVNRRFETE
FRBEFEN (BEZEE, 1996 ). XTI ¥AEN
EEHZERET ¥HIRE ( Kisimoto , 1976 ; Hirao

and Ito ,1980 ; Rileyetal. ,1991 ;Hoshizaki ,1997 ) ,

EHREREE LM, MBS LNES0EHRE

BEREERAMBIER (XEESE, 1980 ; PEE

1981 ), BHEI , ENEEBANIK KA FEURBBL
NE, ZEEITNRBLANEIERD (THE,
2002 ; XIEZREE |, 2006 ) o 1B R AV Z2 A MTIE S8
LY RERE AR Xt FEEEETE IR ME
f£% , 2004 ; AR, 2011 ; KE#&E , 2011),
BYEERNKBEFSFPNEZER , FEH
RBEABEETAHREEKAE , SBUKBETH , ™
ERfERARER , MAB CAERSHAERE
WHEBSEEEREN , BT CENE CRENT CIMHE
SHRBHEENEREEZ , SBEES, A, KX
AR TEBIEERREEEAEEESRE NAKE.
PEMERSEEFERRAEE (BRFE,
2007 ) o FRXBEIEFHKBERYH MHEHES RSV
KEBREREHHRE RBSDVEKE KBERYH
FHMBRERARITHNEEENRA F2— (BRDZ
%, 2012), T kKMERAE CETNEZRRSSE

MR MEEIAXERZEE MR RLEXED R K
B

Bk, MBEHELBRESRKHES SRBSDV ,
NEEmAKBEFHARERNWRMN , BHZE™

E, AR BETEANBRENKBESFETEN

BB ( EMESE, 2005),

NFREEAZES MENMRRE FHPEEAS
BEPHEIRANRES T (BREZ, 1983) ; H
EXaMNEBERAEHRA NI H mMEER
MEBRFRURAAFA—IA D HE (BRE

1996 ), AIA , B YEAZRSEETEMN, RKLHR
AEFRMKRIATE , AN N ZHHFERE. FEX
HENED LREGSUESARKERGREER
MER, ERMNBEZES MENHRTHNRAERES
%, AEREERERERERREMES. KENHRE
KRB, TR HREZMNMEESE  WBEHL DA
MBS EEXAESERE (15~25MEH ) &R
MBS EERA 27 RS EA IR #
FRED ) A AMERESEEXAR B
MY ALEES RO HRERESEERARE
XM FATERER XAV R0 TR B EURE 5 32 F R A
ZF B EE ( KEEMKEKE , 2006 ). Rk ,
AXEBERMNT B CEHANBERESRES

WRESEERER MMREF~KRRPEREER
BMRBEREDS B R TUN R R 6 E &
BROpAERRM T RENBIERE,

2EHEL (References)

Cheng J, 2009. Rice planthopper problems and relevant causes in
China/l Heong KL, Hardy B(eds.). Planthoppers: New Threats to the
Sustainability of Intensive Rice Productive Systems in Asia.
International Rice Research Institute, Los Bafs, Philippines.
157-178.

Heong KL, Aquion GB, Barrion AT, 1992. Population dynamics of
plant- and leafhoppers and their natural enemies in rice ecosystems in
the Philippines. Crop Prot., 11 (4): 371-379.

Hirao J, Ito K, 1980. Observations on rice planthoppers collected

over the East China Sea in June and July 1974. Japanese Journal of



ERRAE: AE CEFHE R E R S B BOR

Applied Entomology and Zoology, 24(2): 121-124.

Holt J, Chancellor TCB, Reynolds DR, Tiongco ER, 1996. Risk
assessment for rice planthopper and tungro disease outbreaks. Crop
Prot., 15 (4): 359-368.

Hoshizaki S, 1997. Allozyme polymorphism and geographic variation in

the small brown planthopper, Laodelphax striatellus (Homoptera:

Delphacidae). Biochem. Genet., 35 (12): 283-293.

Kisimoto R, 1976. Synoptic weather conditions inducing long-distance
immigration of planthoppers, Sogatella furcifera Horvath and
Nilaparvata lugens Stal. Ecol. Entomol., 1(2): 95-109.

Kisimoto R, 1989. Flexible diapause response to photoperiod of a
laboratory selected line in the small brown planthopper, Laodelphax
striatellus. Appl. Entomol. Zool. (Japan), 24: 157-159.

Riley JR, Cheng XN, Zhang XX, Reynolds DR, Xu GM, Smith AD,
Cheng JY, Bao AD, Zhai BP, 1991.The long-distance migration of
Nilaparvata lugens in China: radar observation on the mass return
flight in autumn. Ecol. Entomol., 16 (4): 471-489.

Wang HY, Yang Y, Su JY, Shen JL, Gao CF, Zhu YC, Shen JL, 2008.
Assessment of the impact of insecticides on Anagrus nilaparvatae
(Pang et Wang) (Hymenoptera: Mymanidea), an egg parasitoid of the
rice planthopper, Nilaparvate lugens (Hemipera:Delphacidea). Crop
Prot., 27 (3/5): 514-522.

BRZ , 19BE\EAMRBHEE . ML WINZEERHRYE
12.[CHENG JA, 1983. The prevention of brown planthopper.
Zhejiang: Zhejiang Scientific and Technical Publishers. 12.]

BRZ, 1996 kFEER. 37 PEKLERE . 93.[CHENG JA,
1996. Rice pests. Beijing: Chinese Agricultural Press. 93.]

BRE, R#F | Tt 20038 CAHRSHE . bR HERILE
Mr#t. 373.JCHENG XN, Wu JC, Ma F, 2003. The research and
prevention of brown planthopper. Beijing:Chinese Agricultural Press.
373]

THE ®REFE , MER, 1991 RILERE | BR MNEHEAR MR
159. [DING JH, XU GJ, LIN GL, 1991. Agricultural entomology.
Nanjing: Scientific and Technical Press. 159. ]

T84, 2002 RWERE : mAA. bR : PERLHRYE .
175.[DING JH, 2002. Agricultural entomology: the southern version.
Beijing: Chinese Agricultural Press. 175]

FREE, 198LEBTEAKAE CAZFICRENTRE . EURPE
#&, 8(2): 73-81.[DENG WX, 1981.A gereal survey on seasonal
mirations of Nilaparvata lugens (stal) Sogatella furcifera (horvath)
(homoptera:delphacidae) by means of airplane collections.Acta
Phytophylacila Sinica, Plant Protection, 8(2):73-81.]

E¥E, MGRAE, XIS, BHEW, MBET, 2005 CEANBERBERER
W&l BRAR | 42(6): 612-615.[JIANG H, LIN RH , LIU L,
ZHAI WG, TAO CJ, 2005. Planthoppers damage to rice and the

resurgence mechanism. Chinese Bulletin of Entomology,42 (6): 612 -

615]

MES, XNER , XF, FEE |, 2004 Fit X EHERERRD
AgE. BRSIRUBE | (6): 24-26.[LIN ZW, LIU HY,LIU Y,XIN
HP, 2004. The Study on Occurrence Regularity of Laodelphax
striatella (Fallen) on Cold Region. Heilongjiang Agricultural Sciences
(6):24-26.]

MRk , KR, %58, 2012 FEMPEFRERAR AR SHE.
SRR AZZR (BRRE ), 27: 658-665.[LIU EL, TAO M, LI
Q, 2012. Study on dynamics of rice planthopper population in
different planting environment rice fields. Journal of Yunnan
Agricultural University (Natural Science), 27: 658—665.,]

XEE, XIHRA , ERE, STES |, 1980.RBMEBEAMRIIR.
BRI | 17(5): 193-196.[LIU HG, LIU ZJ, WANG QC, JIANG
ZC, 1980. Chinese Bulletin of Entomology, , 17(5): 193-196.]

XEER, BRFE , XA, 2006 K CAMEREARREERIN . B
AR, 43(2): 141-146.[LIU XD, ZHAI BP,LIU CM, 2006. Outbreak

reasons of Laodelphax striatellus population. Chinese Bulletin of
Entomology, 43(2): 141-146.]

XW/E | KER, HEH , 19995 AREN R REBHRBHT KD
YIBE | HEYRY | 25(6):39-40.[LIU YF, ZHANG GR, GU DX,
1999. Study on arthropod community in the paddy fields by methods
for modified insect collection. Plant Protection, 25(6):39-40.]

F¥ IZE , KEFEE , BRTY , 01LAT CANT EYFE &
kEFH  NMAERRZIR | 48 (5): 1202-1212.[LUO J, WANG YK,
ZHANG XX, ZHAI BP, 2011. Migratory hiology of the white backed
planthopper:Take-off and emigration. Chinese Journal of Applied
Entomology, , 48 (5): 1202-1212.]

T, 2011 K EMAR . RULREHZE | 1(1): 1-13.[LUO S,
2011, Research on rice planthopper, Journal of Agricultural
Catastrophology, 1 (1): 1-13.]

DEZ &M, SFEE, WERE, HEX , 199 FEEHE
H, A tEHLHRENEER PEFSEVESRERE .
b= FERILRBZ M . 292-297.[MA JF, TANG JY, Akihiko
Takahashi, Mitutaka Sakakibara, HU GW, 1996. Further investigation
of overwintering inscet, the brown planthopper nilaparvata lugens
and the white backed planthopper,sogatella furciferain ,in the sou th
of china , proceedings of the chinese integrated pest management,
Beijing: Chinese Agricultural Press . 292-297.]

FEE, 7B, 5, IR, BBF , wEE, #HE  KEH,
ERF, 2010. 2007 BEBRAB CEARENSRBESN . &
AR, 2: 462-472.[Q1 GH, LU F, HU G, WANG FY, CHENG XN,
CHEN HM,HUANG SS, ZHANG XX, ZHAI BP, 2010. Dynam ics
and population analysis of the brown planthopper Nilaparvata lugens
(Stal) in the early rice field in Guangxi Municipality, 2007. Acta
Ecologica Sinica, 2: 462—472.]

MEME, MEN , XA, 2003 FEMNBEE TAMRRERL . B


http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=IPFD&sfield=au&skey=%e7%a5%9e%e5%8e%9f%e5%86%b2%e9%9a%86&code=21343927;13640381;30215234;30215235;16062240;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=IPFD&sfield=au&skey=%e8%83%a1%e5%9b%bd%e6%96%87&code=21343927;13640381;30215234;30215235;16062240;

N FH B H 243 Chinese Journal of Applied Entomology

51 %

JKFERIEE, 17058 ) 7-22. [SHEN JH, SHANG JM, LIU GJ, 2003.

Management of the White backed Planthopper,Sogatella furciferain

China: science,
17(supplement): 7-22.]

e, HAB TER  196REKEEIHERBBEEERA

RENRRI . E£ADER , 16 (2): 167-173.[TANG JY, HU BH,

A Mini-review Chinese journal of rice

WANG JQ, 1996. Outbreak analysis of rice migratory pests in China
and management strategies recommended. Acta Ecologica Sinica, 16
(2): 167-173.]

Im, B8, REE  82E, RE , BER, KR | BRYT,
0LLRFTHEBXIN CANETE ST B . MABRFR, 48
(5): 1288-1297.[WANG L, HAN C, XU YX, CAIl GL, SUN YW, HU
XY, ZHANG XY, ZHAI BP.2011. Migration and dispersal of the small
brown planthopper Laodelphax striatellus ( Fallén) in the Jianghuai
region: Case studies in Fengtai, Anhui Province in spring of 2009 and
2010. Chinese Journal of Applied Entomology, 48 (5): 1288—-1297.]

IR, 0B KBEEXERBLEHBREER . RERSF | 3006):
498-498.[WANG Y, 2013. 30(5): 498-498. Field investigation
techniques of rice main diseases and insect pests, Agricultural
Technology Service , 30(5): 498-498.]

W&, #EH | BRE, R, 2007 X EBREEHREER
HBAhA. RZE, 46(8): 510-512. [XU GC, XU DJ, GU ZX, XU XL,
2007. Research Progress and Prevention on the Resurgence of the
Small Brown Planthopper. Agrochemicals, 46(8): 510-512.]

protection technology and extension,

23(5): 3-6

w2 TERE  #ER, RIZ |, 2012 kBEREHHESRRE

BREAHEERTFRE  AARLAEE |, (5): 195-195[XU
XLDING GZ, HU LF WU KL, 2012. The Techniques for
Comprehensive Control on Rice Stripe Disease and Southern Rice Black
— streaked Dwarf Virus. Modern Agricultural Science and
Technology ,(5): 195-195.]

Fimak , JKR, B, B, KER L BRT , 201LILRGF
TRYAFZNHISREITCEE  NABRERZHR |, 486):
1298-1308. [ZHANG HY, DIAO YG, YANG HB,ZHAO Y, ZHANG

XX, ZHAl BP,2011. Population dynamics and migration
characteristics of the small brown planthopper in spring in
JiningShandong  Province.  Chinese  Journal  of  Applied

Entomology,48(5): 1298-1308.]

KER, KEKHE |, 2006 RIEPEFEYTNE . b5 PERLE
WR#t. 5-6.[ZHANG XX, ZHANG YJ, 2006. The forecast science of
crop pests. Beijing: Chinese Agricultural Press.5-6.]

k%, 2007 KBROAHHHENBRELFEAERFZERER. K

RS | 24(1): 33-34.[ZHONG YX, 2007. Infection and Pathogenous

Law of Rice Stripe Disease and identification of its Symptom
Agricultural Technology Service , , 24(1): 33-34.]

KEH, BER  E4S, FIDE  BEW, HE |, 2003 kB
S MBERENESHARARTR . EREARSHS | 23(5): 3-6.
[ZHU LF, FU XH, MAO HF, JING WL, SHANG JL, YANG XL,
2003. Study on the incidence of rice stripe disease and its control

technologies. plant



