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Techniques for field survey and monitoring of wheat aphids in China
ZHOU Hai-Bo"*"" Cheng Deng-Fa' CHEN Ju-Lian'

(1. State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural
Sciences, Beijing 100193, China; 2. Ningxia Entry-Exit Inspection and Quarantine Bureau of People's Republic of China,
Yinchuan 750001, China)

Abstract Aphids are globally important pests of wheat crops. More and more research has led to a clearer understanding of
their biology, life habits and demographics. Wheat aphids have a short life cycle, high fecundity, display phototaxis,
chemotaxis and have the capacity for long distance migration. Aphid infestations on wheat leaves and ears have a clustered
distribution. Aphids are typical phloem-piercing, sap-sucking pests that damage wheat not only by their feeding behavior but
also by acting as a vector of the barley yellow dwarf virus (BYDV) which adversely affects wheat yield and grain quality.
Several abiotic and biotic factors, such host plant resistance, natural enemies, weather factors, and agri-ecosystem engineering,
have some impact on wheat aphids. Based on current understanding of wheat aphid biology, ecology and physiology, a set of
techniques for the field survey, monitoring and control of aphid populations on wheat crops is described which provides a
foundation for the monitoring and integrated management of wheat aphids in China.
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2011, 2014 ) MEAN , FRESHBEZERNEH
REERAFETR  SIRESH. Bt , FHFH
RERBEFERERNENTENRTE ( Zhou
etal. ,2013a,2013b ), BEEER/PZ ™ 10%
RE, REEFHBE 30%. EXEH., BFH.
mEKR, PE, MEZIEZEFE , BFH24
NEFLERBUBAERNR .. EEBNE
MM EEERRYFRHTERK , AKX
BABPARYTR , HRNREN TFEEEERA
BHAR( BREE ,2008a ;Willocquet et al. ,2008 %
BIE L E R AR BRSS B O FIHE X B TR
SEBIER R |, 2009 FEREREMER 2.66 28 ,
SN ZREERRM 83.13% , L EFET 11.26%,
EER , UEKEGR TN NERHATRERE
BEXRLEAZEXRELERKEE. Hiit, K
BEHEXEER, NE2MnRHEm , MEFR
ELARNRENERENEN. AXNERTRE
NEGHREREE, ENEARREAKRE , S
NEENEFRESHEREEMBZRE,

1 XUHEEERAR

ATABZENEERE ARG TFREZY
WENEMR  SIETHOTHNEGTRRERE
ERENFERAE
11 RGRE

111 @EERE PMREEFRTHEILRY

It , FRESJdFAE—X , YABFEES 300
ket , E3d&E K,

112 FAE@ER EREIWEKRLGEF, £K9
A-BNERSZMEZRH 2~3 REAREAN
H, SREERTDTF 1334m%

113 AERZ XARXNAL S REE 81
BEE 50 # , HAKFEET 500 kit , BRTA
RAE 20 e FEEFHRE. FRBERHEHK
B, BRERHBLAK 1 (NEZFRAUIRAEN
38, 2002 )

12 XEEE

121 L&ErE EOEREH. KTH. 28
B, miEpeH, ERARTSAEE B
XSFRERENABMEE.

122 EHEMABR BRE\ELHBITER  EFER
RMEMER 10 R L,

123 T&ERZ SREENAL S B
HHRMNKTHEREE 50 % , 2EH. BEH
RHAERESAE 20 % , AEEFH®REM
B, TRTE K BREREHLAR2(NEY
HIRBFEMRE , NY/T612-2002 )

x1 NEPRRGIAER

Table 1  Systematical surveying of wheat aphids

#h = Location : m M Variety : #h 3R H Field type :
BWE 4z BE B B B N B %
< h=1 -
BE Growh HRE  HKE HKE ARIER AR ¥E  x

Date period No. of No. of (%)

Aphid species and number

Aphids Notes
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surveying  Plants Rate number
plants infested of EKEWT E X iF REE T per 100
by plants S. avenae S. graminum R. padi plants
aphids  infested
by
aphids
2 x*@ HAE FTE FHE THE
Alatac Apterac Alatac Apterae Alatae Apterae
WRXBRER, 1. REEHSEKASE.
Field type included early, middle, late sown field, or high fertility field and so on.
x2 NEFHKEEER
Table 2 Survey of wheat aphids in fields
L FhRKE
_— B H e Aphids number e
Az BE Rk - B BREK (%) e ‘
& m PRI No. of Rate Aphids 5%
HE s "2 . Growth No. of plants of number
. (667m?%) Variety iod -0 ) A 100 Notes
Date Location perio surveying infested plants B ET# Hit per
Area . lants
plants by infested Alatac Apterae Total P
aphids by
aphids
13 WML etal., 2012

BNZRRTEFS NECKERETER
o, 8 667 mIGER 1220 B, WER 25
cmx40 cm , SER/NEHEKRSEZL , &F/ND
ZHEMK 20 cmBIA] , KA E , BAER-—XE
R, FRANIEFRER (NH ) LFROPEREK
& (Zhuetal. , 2005 %

1.4 MHEEEE

BAONRRTETFHR , EHEERAZEH
B% , 8667 miEE 20 MR, BNNXER 1A
ER(1m?), 88810, ROER 30 cm ,
MR SO cm , —NMERAI—M , MIER 1 m, id
KA ROFERBE , BAFEE—IX ( Xie

1.5 HBKRIFEHEE

BNERTHFS HEZETEZHT . &
ERNEREKEETN BT/ DEHEHK 20 cm B
A, ARED20m, BN : ER 26 cm
=10 cm; BENKEEE 23 £HMK , F
AEENER. BAEHR KK, BERETEZR
BNFEAFPERIE (Cuietal. , 2012 )

2 Ik

REMMNMRERETRZGERMHEE
ENAR. ZEARTERREZFRENEY S
NESZRE  EHERSRE. KARBE, X
HAENEME S8 IXNETH HHBEE.
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SEENBERERRRRREER MEEREHN
Bl oA ELEENS D KEHMNRE
WNIERAENERES  HRHER  ESKFH
Thk B RENASEHELFATKEZ
A (BREE , 2008b )

2.1 ZHHATN

REHTNRREZFHANKNEE M
MEANK BRI EIWEE A ER AN EF
M. EERREMTNS , EHFSRASHNEKE
NEDNANE, HERE, SEH, BRRHMNL
LE, MIkP  HEPRRTREEBRIRELR
BW 16%. 50%. 84%HIET[A 7B N MR ERH .
B MR R, NRBREE BRI — BeER
ZUF K £ BRE,

22 KREEWM

REBTNRMEREMUERNKERERK
AWE AUBERSERANLE. NEYR
EERESA SR , EEU Y/ NZFREER
HFIERITERBE. FREFDBIN 14,
BHRFE<S00k ;2 %, 500 3k < BRI E<
15003k ; 3 4%, 15003k < BHREFE<2 500 k ;
44,2500k < BHRPFE<3500k ;5K , BH
8 >3 500 %Ko SEITTUNEEAR ELLRMEIE ,
EIMARZHEXEFHFERF RAZHEA
DAERYSEIHER# TN,

23 BAEMHEAR

MER , EEUTENERN GRLRE , FA
EEERE, EREARMSEAREERZR E
VRRCNRFENTAREAR EREEARZ B B
EfFR LHENRENZHREEXEFETLR
FHRNFER2— HRERETREDZIHER
R ENEERILATSIEAEH FAREN. 2K

B HEREEBENTL , RUNREVRF X
EHELINER BRI EXKMIAXN KL
BEER, NASXEEREAR HREMNFARZ
B LRHENEREE AU AAE
NEMHEREREARHBATRNKE, WSH
GIS ER N EBZEEEERR. LB, 2R
ANBATEMERGR —ERELAELE
KRBTSR T FUN AN 3R X i #9228
pAEER, MAMMA ERATNRENFE
( Merrill et al. , 2009 % Rt , FIAWELSITE
FEEEEZRASMOMAEREEHRERL
ERZAESAER , TR, ENHRTER
AR = E AR BROR M E 1L,

3 KURTIAX R
31 EWAERK RIS HIER

NENHEEIRS  HEEGNE BT
EEMHEERNARERAER HETEY
BN ERENTE, MEAFEEGE, MEE
FLEHNNEFHSBYEX EE5RHRA
EAHSEX, DRMATRESRKE R
EEATE  FEEASE. BUNGESE
RAENBE DA BEEFRXAFAT &
NEGRERS | HERGELE 500 k5L
W | SERB{CE BRI AERE  BAERN
R

32 BEHTsE

321 HHEFEmAE MERZEERRERSHENS
B BEARGRENENEEREZ—, HAIL
WXEZXFMNERRRERTX(MHERELE
REMX ), IBBELEER , FHERIX,
M AT HISSX T MERRN T EEWE  R2E
PR BEREN—HEEFR, TEARAE
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EFREFEMX , BORERNBEHER , 0
WEAPRFEEY  SRMEAED | TR 2
MEERNE, B XETLXEEHE., &I
(BE ) BE , MRPAAZERHER , 24
BEFREFNRR. 54, EENERED , £X
EHBE  BRENRE,

322 HEEPHMKE MHEAERZMEZSERE
MEERE, MEHRBAMRNEESERKBNE
HACIRPRAEEN —MAgEEE ERAE
NERG, ERHER, RMREXMGEEZHTH
*X. BRIMPFLELHBLENE , SREEKR
A AT ML ARAE NY/T 1443.7-2007 /N E A H BT
MBEARMAE 87 B2 PERFRINEARMR
SEN (2007 ), FHARTE/)N 3= B4 4 49 H E) £ E AT
NMHKRRLKRMBARRET NFLEESES
(1) MPLEERE ;(2) AEXNRRAMPIE
B ;(3)UERERE. EASHIZRBLT
BICHAERY  ZURERIS SN XA
BHIRBI 5 E ;(4) PR R 2 KA THN
EMHXIE,

323 FIAAESRIEER LYSHEMERAAR
RERFESTE. HEY RE R KB R ER
AR, REYWSHEMTESEREAZ (R )S
MUY SEYE, SRENNRPREEREE
ImHEHEUATEDRERANERRE( B
BRE, 2012 ) B, MNEEHE, kK. &
E.0E. GEREREBESHEFIFNEY
MR, WA, ENEZHOMEFTFCEYNRT | Z
BEETERATEHEY SR  REFH%E
MBELM, A, mTRM/NE GRS K
EMEELZ  URERRESHNBAEIKRRE

RNEFEEY MMERFRFHREFENRE ,

MEGRMBENER, £EXFEEELETEE

MERYREREEENFA, S, ENG
BAEFSIERRNERY , ARFREX
BERHRANBEAZTIRVIEFTRESE
%, BliEXBNERNS , NI RRBATR
T EARE “#-WEAR, BAl , EBEFERE
BERNERYRGBRIREREGERERSS
TEH B F AR IRE,
324 HMIMAR YERNEYHARTEIN=
X N —REZBRAXRBNBXS|H#HREK ; =2
ABRAFMNBHRKRK = 2RBHRF RA( Van
Emden et al. , 2007 }» —RxPEmLVFRRERE
EEGHRE, R, BE BN BRERS
FRWEYPABRBEZINAMNNEDR RAR
BHAN—NEEARED.
ZPRBAREE RFMNAHFZGFHER
KRB, FMAIRFHREEGRE AN EHE
REEEYHNERBRERE —EZ5ER. &
SRAR, BYFE, Bis, JREEXH &
FLIAZUYEERHMYUBRE #E—SHX
BOGAERTENNITEE EBNESEEREY
REMFRERTED , RRAHMBRIKE.
MERBIRGHER | B ZIER L ENR. Y&
RELEER , WRD RIEXBRERARMYKRIE,
MENA AT HERRSEBERR  EEE M
2HgR, YRBEEEFHLATF 1:120 &, X
RERFEEFHRRRYF , FXHTERAR; R
EBESCFHAERNEHE. BHRE , Ut
BHER , UREXRBNGFRZFER,
325 MERE BERFRBARANATRHN
BEMERARLERN —MPEREER, EX
FRENBFRER , SEEIEE 15~30 R
B, SESHENEZ20~30cm ; HER MR
AR T RERERMN 60% A LR E#R BEHE
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BAREBRAESEAE,

3.2.6 HERA CEHARERIFRAMPE
MEEWEASE. 20 tHE 7080 £ , &b
RREBUAZFRENLEAT , REBRET.
MRE BERREKHAER MAMSHZEXNEL
RREFERM. 80 FREH NASHERY
7R EEREEE, BRRFEESEHEE R
KZ, BaIERAFE 2.5%M Rk a8 M 5
3 000 f&& DR 10 % At Rk AR AR 3 000 5K
B, 25%0tt Rk AR AR 3 000 fFKR. 4.5% B K
SEWEILH 3 000 K. 50%7 8 B AR Y
#3500 ~4 000 fZH&. 2.5%REBHEZHE 667
m’f 10~ 13 mL.2.5% =B EHBES 667 m*H
20~30 mL, 40%RRIHE 667 m*A 50 mL ,
XLEAT BANZFERIFOHARR BXNE
HERXBERBNRGL , FEERBFEA.
ERPRBMNRERE , SERAKS. KEEW
HRREGFRAKRZ Ak AAEYRARF W 0.2%
ESWHATE 667 m* A 150 g ( H36%ESWH
500 1558 \ 0.5%AREILME 667 m* A 40 g, 30%
BRI HE 667 m* A 20 g, 40%HFi B8 R
1000 f%i&. 10% B3R MAMH 1 000 fFK., HERE
fY 1.8%P 4E B R TL5H 2 000 K. XL ZAHIX X
SF R BE SRR A T 00% A £ R AT LB AR E /Y
PR AR ST RER Y R AA1E o B8 200 08t 52 51 BE /4
REBNAGFIEBERK , —MRH 3%IHE 667
m’F 20~ 30 mL ,#EE/DZ BT RY K EH
FKBIFE E A S0% R , H 50% A8 4
T 667 m A 30 ¢ AIBRANEEHFRRER
Hi 4 RIR R HA ST K B

327 HARE  TE 20 2 4050 FR, &
IPM B HIE , ST ERPENEREE ,
FERNE  FEFNSEFER  SHERTH

BOST R 56 i MR RS B MR K
Bk ERAEREER, B ERRNED ST
ABEME R ERDESRAEMSRY
BB  RCRRA S BEQRLEA, B
UERE RNTHEEFRESRENTER
B CEBARESFMENES TRE A
25 AR B M b SERR SR AT R MR AE
EREMRZG MR A BT RERS
BEATHNETRL SRR MED SR, N
E SN E A i 75 Bt KA ;B4 T B
RR ERREDA KR EREFRARREK
BRE. BRI ERLEELERREHR
MEXMOTHREEROEERM A THE
MAF RS EARER,

IPM BB 2R AEE  TEERE
W MBE—FEARERE S RMBE TR RA
FEAYERERFARNEEMORAR Btk
£TEAE 2 WIARBONS ., BfZE &R
BREARM (RO RGAE. B ENHILT
TREE )T T EABI AL 2 TR 55 AR 3
%o TAMSESSER. DENAFERIE
TN E BRI B 4.
4 Vg

Wi 8F R 2B R — EAEME R M {E K F
THESREHENKE. BTHA, SE, +
ERA, RIEPHERE, FRERNBZERTHT
B, 2FMETER., X FHREERS UL
— B RHARBENA E N F R E
PRHEAREE., BTUNFANSF. KE. ¥
7 FREFHFEERNABEEZN KBNS
REEMENEE L SBHEETRE EhE
WEES  WNNERRME,
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FTRZUNENNMNETESTHERES
B o B BT ERR X 857 RE M BR DR 7 —
MEEARKKE  EEFER LEZITH. FA
REBFHT, AM, 18T ZPHEEIERES
KEFE, AEHKBR, HiFH. MBS
BHRF AEFREEROXNTARERZHEN
MNERBAEARMEIN A B RIRBH KR
A ERHALRLERAR BEERARN B SKF
Exg FERAXRUPHEENRAFER, £&
RAHBDSENBED , HEBNR, FEFHER
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