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The windtunnel technique
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Abstract The windtunnel is an important tool for bioassays of the effects of infochemicals on insect behavior and can be
used to improve lures and traps by testing suitable concentrations or component ratios of infochemicals. Windtunnels allow the
testing of infochemicals under controlled laboratory conditions prior to their application in the field. All necessary preparations
should be made before a windtunnel test, and the parameters to be observed and recorded should determined based on the type
of chemical to be tested; i.e. insect sex pheromones or plant allelochemicals. In this paper, detailed procedures for the
windtunnel tests are provided and two examples of the use of windtunnels to test insect pheromones and plant volatiles are

given. Differences between the windtunnel testing and olfactometer assays, and the advantages and shortcomings of using
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windtunnels, as well as their maintenance, are discussed.
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Fig. 1 Ratio of codling moth males (n = 60) landing on calling female, gland extracts and synthetic pheromones
(from EL-Sayed et al., 1999)
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EAINER
Percentage of insects
W 100% B-Caryophyllene
O # K €47 Upwind flying B 78% DMNT
W %% Landing 0 9% B-Famesene L

a
a
. a L

A W37%
b | 17%
0 100%

= b F10%

EANER
Percentage of insects

50% 1 - 50%

10% -

R}

o
=
v}
v}

0.35 3.5 35 ng/h

A B C

35ngh

S5 Odor sources

2 EREZREPATRBEEEATMATSKYRNITA (318 Tasin %, 2006)

Fig. 2 Attraction of mated grapewine moth to grape fruits and grape volatiles in windtunnel (from Tasin et al., 2006)
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Odor sources: A: Grape ; B: Collected grape volatiles; C: 3 compounds with different ratios. Letters on the top of boxes in the

figure indicate statistical significances among treatments, lowercase letters (a, b, c) for upwind flying and capital letters (A, B)
for landing.

¥ B HURIAT Dy S o AHRE A XA BEAT AT 9t o=, WL ACRT B A A 52 Font T

BALZAL, 5000 75 WS %
42 RESEEE A e

E 1 PRI RGR AS 2 5 2 B0 F R S gk
AT A o PRI RGBS 2502 R Y B RO 4
SR RENE, WIS O T B AT O R
Wiy, fHOCSAPE A, TR T IR AL BT
FERE IR FE B IE M BOR T B

By WUEASCNTY RS, Bk R AAE
HARDTAE, AR Rl WSV, AT L
HIAR 2 2 0a] 5 iy WG B AR AT 2 RE A, A7 Kf
N AHRRRBLR T KRB, T BB 1T 55 1),
Y RHRS LGB RR L

B, W AGE SR R ARRAT N, T
ERCIN D117, 9 AL G e I S K e ) (R Y 82
RPREAT S s iy R JUAE AR B L i LR
REAZ AT LA RAT 1K B U8R 5

B LU 5 1 sl S OB 5 1D,
111 DR U BEREA T 5 153 TR 5

S DY, A LB SO A T R PR A 2 P o T
B SRAT DAy S (0 DU AT PEBORLTS, I e B
R HAT DA 5 TR DU B SORS ify b AL F 1]
At BENE S B B I 2R AT 0 R, i A
B3 45 RO 3 R A 2 ) T ) e ) N A

FPEX.
4.3 RESEEERER

BEVF AR, D205 [P AS i —
A I8 Bl . BT U IS X AN A2 il
WG B A X, AT gk A AN 5 Cn
[ B B EERE ), ATAT T PR W] BE 52 M S 96 2%
R NBRAF N RIRZ AME. WA RS
T BATR ROV RS s g il
B IS IR 7 AR IE N, A TE UG B U S



+ 596 * M H] B H2%4R Chinese Journal of Applied Entomology 51 ¥%

AR

HAFE R, BAAe )R AT 2 IR %2
RIS, G0 ks o — e et 15 5 28 10 S
ACPAEPIMEAIIR B B T = e R, RS H il
()R AT AT Wl AR DG . [l 3 IV A
[ — P4 S AN [) AN AR TR T8 SN, 8B R S sk
R, T80 HUR A ) N TR [T o T 220
FUME B = BN AT Ny, R A R A ) A
A il 5 AR AT ) A 2 MEME AT AT S 2 d
(KA IR AT B, AT 3 d Pt 00 X 1) 4 AR
FEMPFEMPEEZ, RIS A
(Mechaber et al., 2002). AZHCIRA. Kk, —
IR D B T A 0 S S S ma AR B AT
% (Chaetal., 2008) .

XF [l — & A s, — eI 20
Sk A Yl B SEIG 25 A IE T I, PR EBE kA
YT 8 5y B P A0 Y, B S N A2 A 1
BF, AT DA I 7 SR AR R A g IR, DAAS 5
R I B2 AR AT IR AT N R

B2 HOOT R P 0540 27 ) 5 ) e N AN 0] 45 S
FRFERA R e, PrCL, ZEmF 0 B dOoe R AU
AW ) RN AT A S A R AR AE Ay
AU, AE R, ORI 10 Sk A R A, W
22 B HUR S [ Y € 17 KAT, 5 min 8¢ 10 min J5
oL A VR AE R ) RO R ) B B s Y
AR T IR BRI SRR L A ) kAT
T8, AR REMEEE [ €47 (Mechaber et al.,
2002),

4.4 RiEAY B EHEP

TP A R s B DR T A i PRV R
THL, [ It i TR 4 4 B R s i ()
AN, 20110 1) PRAFBCE KU 1R s 1) S RG] A
ZETER s 2) WA By TR) AN B R,
HAPIS DL ST s 3D 0 XU A BEREAT S U]
MU, BFOCER 5 N AL RIS UE . BRI TN
Ad0E: APLBCHIIH] CREE: 4) XA B
S IR By 325 4 AUE TN B ERE: 5) K

{IF] PP ot E AP 75 5 S R TR A A A P i
A HUE IR s il A Pl s 6) 2 /b AE S0 iy
1~2 h, BEXUEITIT, 20, 7) EHaE
(R AEE T F DR RS E 5 AN A] B s X ) R A
[, X ey el AR 4 5 i B TR IR R AT Ol
I o JE R KGR AERERD L K )V N

&2k (References)

Cha DH, Nojima S, Hesler SP, Linn Jr CE, Roelofs WL, Loeb GM,
2008. Identification and field evaluation of grape shoot volatiles
attractive to female grape berry moth (Paralobesia viteana). J.
Chem. Ecol., 34: 1180-1189.

El-Sayed A, Bengtsson M, Rauscher S, Lofqvist J, Witzgall P, 1999.
Multicomponent sex pheromone in codling moth (Lepidoptera:
Tortricidae). Environ. Entomol., 28(5): 775-779.

Howse PE, Stevens IDR, Jones OT, 1998. Insect Pheromones and
Their Use in Pest Management. London: Chapman & Hall. 169.

Machaber WL, Capaldo CT, Hildebrand JG, 2002. Behavioral
responses of adult female tobacco hornworms, Manduca sexta, to
hostplant volatiles change with age and mating status. J. Insect
Sci., 2: 1-8.

Tasin M, Backman AC, Bengtsson M, loriatti C, Witzgall P, 2006.
Essential host plant cues in the grapevine moth.
Naturwissenschaften, 93: 141-144.

Witzgall P, Arn H, 1991. Recording flight tracks of Lobesia botrana
in the wind tunnel// Hrdy | (ed). Insect Chemical Ecology
Czechoslovokia: SPB Academic Publishing bv. 187-196.

EIRNG, 2011, A2 AR G 0. Abat: BHE Hip kL. 349-357.
[YAN FM, 2011. Chemical Ecology (2nd Edition), Beijing:
Science Press. 349-357.]

JishE, K4, 2001, WU BARTE B AL 27 8 WWA0E 5T 1
. B dUnis, 38(4): 267-272.[ ZHOU HC, DU JW, 2001. Wind
tunnel technique in the study of insect chemical communication.

Entomological Knowledge, 38(4): 267-272. ]



