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Effectiveness of high-temperature treatment as a means of controlling
Sitobion avenae (Fabricius)
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(State Key Laboratory for Biology of Plant Disease and Insect Pests, Institute of Plant Protection, Chinese Academy of

Agricultural Sciences, Beijing 100193, China)

Abstract [Objectives] To assess the effectiveness short term exposure to high temperature as a means of controlling Sitobion
avenae (Fabricius). [Methods] The effects of short-term exposure to high temperature as a method of controlling S. avenae on
wheat leaves was investigated. [Results] Undirected heat was not a very effective way of controlling aphids which declined by
only 43% after exposure to 55°C for 15 s. Expulsion and death rates increased with increasing temperature and duration of
exposure; the highest expulsion rate was > 80%. Aphids that didn't leave died after three days. The rate of decline rate was >
90% after exposure to 55°C for 6 s or to > 55°C for 6 s. There was no difference in the weight of a thousand seeds treated with
either 55°C for 6 s, 55°C for 10 s, 65°C for 3 s or rimidaclopid, suggesting that all these temperature treatments can maintain
wheat yield. Although the 65°C for 6 s, 75°C for 3 s and 85°C for 3 s treatments can lead to a high decline of aphids, they were
less successful at maintaining wheat yield. [Conclusion] Exposure to 55°C for 6 to 10 seconds was the best control method in
terms of reducing aphid numbers and maintaining wheat yield.
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Fig. 1 Control effects to the wheat aphid by simulated high-temperature-short-time
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Fig. 2 Thousand seed weight of wheat after controlling wheat aphids on wheat leaf by simulated
high-temperature-short-time
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Fig. 3 The reduce rate of wheatear aphids by high-temperature-short-time
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Fig. 4 Thousand seed weight of wheat after controlling wheatear aphids by simulated high-temperature-short-time
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Fig. 5 The expulsion rate of wheat aphids from wheat leaf by simulated high-temperature-short-time
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Fig. 6 The death rate of dropped wheat aphids from wheat leaf after two days
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Fig. 7 The death rate of remaining wheat aphids from wheat leaf after two days
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Table 1 Damage level scale of wheat leaf by stimulated high-temperature-short-time

AEZE % Damage index

i EH#R Damage description

0 ZnE , BAH AN BLEREER
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B 65 CALMEmBXNEERMHGE , FERE
ZERL1RY PEHASEZIAHRANGE
i, ZAEFRENTZANBEEEEEZR , I
45°CHY 3HALIELARK 55°C |, 3s M 10 s &b, &b
EREMEN  EENEANEK  2SRHES
FMAMTFRETR XAEZBNEEHREME
FRXR WME65C 10sHBHARIRHGE,

3SHEBHANIRMHE , IETHEHRAZKT
E#&. BAEMRAMERN  EERENES  H
HESRMA , ETHESERILEEER
mIELERTE R 3s B, 65C , 75°C , 85CH M
FUHESERDRR 1R 2HMA4R(F2) ,
THEZRERTEZE (P20.05),

*2 BENEEELENEMFRHGESFRER

Table 2 Damage level of wheat leaf by stimulated high-temperature-short-time

BtHE Time (s)

mE
Temperature ('C) 3 6 10 15 20 30
45 0 _ 0 _ - 0
55 0 _ 0 _ _ 1
65 1 _ 4 _ 4 -
75 2 3 _ 4 _ -
85 4 4 4

ECORTRAERBZAE, R4E,

“_”indicates that this treatment was not set. The same with Table 4.
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Fig. 8 Thousand seed weight of wheat by simulated high-temperature-short-time to wheat leaf after eliminate wheat aphids
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Table 3 Damage level scale of wheatear by stimulated high-temperature-short-time

YBEEHR Damage index

fiEH#R Damage description
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Table 4 Damage level of wheatear by stimulated high-temperature-short-time

BFE Time (S)

mE
Temperature ('C) 3 6 10 15 20 30
45 0 _ 0 _ _ 0
55 0 _ 0 _ _ 1
65 1 2 _ 3 -
75 2 4 _ 4 _ -
85 3 4 _ _ -

50

40#%;%%;‘:“ . o %

—~~
on
S
5
— 5 30 ¢
o
-
g
@ 5
TE 20 o
wl
=
Q
=
=
10 -
OIII\IIII\\II\IWI
[, TR~ < - - B < I - B+ - I < T - N 7 s H < T+ B - A ]
m 2 2 o 2 2 =m = g = g w = g o K
O I & e Y & N O R S R * R S I,
w P L W b w LD W W PR w P
<+ wv v o N 8 v -~ I~ v oo oo W
< = v N=Re] ~ oo
AbFE Treatment

B9 ITYMEREMNESENNEEBGEESLETHE
Fig. 9 Thousand seed weight of wheat by simulated high-temperature-short-time to wheatear after eliminate wheat aphids
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WP TEHHAFERNE MRARET S HERE
KRTHBHHE, HEEZREHNE  AEHIH
FREHN  E8XF2Hrafr—B (KSR
MZ=Th |, 1990 ) RABEPE , N—1FE
B RAX (A REPRANNLEET )BZ

BhEH A HMER  FREH A TR T RE
BEEZIGE AN B ARRER—ENE
the Hit , EPAHHIZ R , NiZXA=HE
(BALEET. HEMENBAEBE ) RAR AR
RBEITRESE , XHETREBREBRIFHPIARR,
ERRRT  FEXATHEATHAR ;£
Ff SRR Y 42 B B =R AL BB R AR S I
EE—ENREY B AREH S T3 8L ST A
BELEFHZKEYRETRERS ERA
EZNH , FRRXBRD  FERER , TRE
FERE | T RENEGHEFRIREGEIRE ., AT
EMAERFERR ( TRE ) B , XFARHEE
BELEANEEEREERNPIARR.
BEENEEREARE ZKETASHE
FEBHTRE G RN A 4EBR A
WE , fEARZNS, BTEENEE (2
FBEET )NZFERETRIPEGZFINER , E5
ZURBZNEE LEET R, B #4TE 0 A
BRLEN AETNEBRINERHGSIZ
LINIEE 3 P Nl e e Y R I
E O USHEFARENET, Bt , EREIBHIR
B MEOTRENTRNESFEARAEE B
B E SRR AN AN EREAERE
%, BEHEENTE, S5 EFAENEEN
BRZEHTPANAN YR FAEBIEYT
BERD (N %~19%) , BEAZHEBRER
TEF, EFANEPRIR | XLEREHGFRE
EREXT LN  HZIRAXPHN , BEEE
BB T . MEZH 2 BMFR ERXLER
REEEZH ., TERERH KT E O TR RE
BIAEMIET., R A , NEBEEE TN
BN EBAE , TRGEANARR.
BYNEREASTEANSERENNE
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FE—ENEE, XS (2006 ) FRKA , £
PNEERFNEBERY 0CEAEAE , BE
BMEERTHK TR ; MAT 40CH , SEHE
BRE , MEEVHNZIHE  FAHARYG, T
ARRBEELADRESINETESRREZ
—  FRXAEENINZEXTENR> HAE
TEENENFARIERS, EARBZE TR
REEN , EEEARR , TEHETEERY
ERARNERES ; ERAARBESZ TR
R, EEEREERE EZFLER FER
SRR |, ERFRD , FEBEMTRE ;
EERBBITAX FENZHIAERMTNE
THRHIR ( TEZ, 2005 ; £RILE , 2007 ;
MRIREE |, 2009 ) AiHPHIBPAEIZ IR
BHEBEER  ANEHENGE , TRELAER
T BREMRRKZTENNSEMLERNE
T TEMARER TRHEFHSEZIHAE
£m,

BaiAX 4 CUELERESEN/NEEN
HMARRD FEERETFAXRNNEEBM=
EFANMR BRENASBLESTARARFA
EZEERLZL  BEREEBRANER, &£
AR+ BRANZZIFHBASHNER TR
RAE  BRERS , EMAN S EITNH A
EE BB FTAMM T Rt B SR R N
THENEPER. REWMYE XMW A EH TN
EEHRAEFHRR MAEZREN B
(T )HNEMTER, B4, EHPZHEN
AMEBRRSZ Rt  EEEXEHTEIINMH
® AREENEAERN N ENHERERRXEK
VEI T ARE B A R IERIE K E Y
NEXFER N ENRBHGENSRIHAZY
SARRREBICER, BXAASRHAZY

(BRETER )NER  BRR-—WEE, #
B HERER EENEHEANSAMEEER
RER, -~ FEHRH#SENRZBEZENATK
HRBEBBHTIIHARE FHITENAN
RAMR , FHAFSSAMBNEN WERF ;
S—FHE BATHENKWREAZRS  ®ATNEN
ERMGENENEEASEAERBERNE
BUREIFAMR. At , FEEFHNENTRE
—SNAMEMR, B HERAASRMAARR
ERERNEIEERN D ARR ERERSAE
KR EEBFAAEZ AN ERAMENR AT
DT EA B #ro
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