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Attractiveness of common corn volatiles to Spodoptera frugiperda
and Mythimna separata larvae
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Abstract [Objectives] To investigate differences in the olfactory-cues that attract larvae of an invasive species,
Spodoptera frugiperda, and a native species, Mythimna separata, on a locomotion compensator. [Methods] We
recorded seven walking parameters (walking speed, track length, vector length, straightness, sine of the vector
angle, upward length and upward straightness) of third instar larvae of both species to 11 volatiles commonly
emitted from the leaves of different corn varieties. [Results] Principal component analysis indicates that the
original seven walking parameters recorded by this system can be simplified to two principal components that
explain 85.45% of the total cumulative variance. These principal components were respectively, “activity factor”
and “attractivity factor”. Analysis of variance, and post hoc comparisons, indicate that activity factor scores of S.
frugiperda larvae were always lower than those of M. separata, regardless of the volatiles tested. Among the 11

corn volatiles tested, (E)-B-carophyllene and geranyl acetate activated larvae the most, whereas PB-pinene and
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decanal elicited the highest attractivity factor scores. [Conclusion] Larvae of M. separata always exhibited a

more active response than those of S frugiperda to the corn volatiles tested. Interspecific comparison of the

attractivity factor score indicates that B-pinene and linalool are significantly more attractive to S. frugiperda

larvae than M. separata larvae, whereas Cis-3-hexenyl acetate is significantly more attractive to M. Separata

larvae than to S. frugiperda larvae.

Key words Spodoptera frugiperda; Mythimna separata; locomotion compensator; corn volatiles; principle component

analysis; attraction
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Fig. 1 Principle component analysis plot of walking
parameter s obtained from tracksphere loaded on
activity factor and attractivity factor
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Tablel Rotated component matrix and component score coefficient matrix of principle component analysis

TigHe e o e AR o3 B RO
JEEEFF 55 Rotated component matrix Component score coefficient matrix
Original walking parameters 1k R E R HF BT En AT
Activity factors Attractivityl factors  Activity factors  Attractivity factors
€477 %% Vector length 0.976 4 0.292 1 0.010 3
€475 FF Walking speed 0.944 9 0.282'5 - 0.0013
eAT 8 K B Track length 0.944 7 0.282 5 - 0.0011
U B E Straightness 0.772 1 0.2309 - 0.000 7
396 X B 26 Upward straightness 0.984 3 0.003 6 0.373 3
W KUE 8] fi#% Upward length 0.914 7 0.0219 0.3472
24 fH1E 5% Sine of the vector angle 09116 -0.0190 0.345 4
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(th1o5=4.67, P=0.000 1). Z FR-3-C 45 Mg
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Table2 Activity factor scores of Spodoptera frugiperda and Mythimna separata 3rd instar larvae

to different corn volatiles on the locomotion compensator

(LIRS ST 27 B U ST 4 ZR 5 Kl He gy e ; o P

Test corn volatiles S. frugiperda larvae M. separata larvae
JZ-2-C M5 E-2-hexen-1-ol - 0.94+0.06 b 0.41£0.27 ab 4.84 16.56 0.000 2
TR -3-CL 4R cis-3-hexenyl acetate - 0.96+0.05 b - 0.13£0.19b 4.24 8.17 0.002 7
18 A6 Nerolidol -0.84+0.08 b 0.46+0.25 ab 4.90 17.84 0.000 1
AT MG Geranyl acetate - 0.82+0.05 b 1.19£0.19 a 10.18 17.36  <0.000 1
J51EEE Linalool - 0.91£0.07 b 0.26+0.23 ab 4.95 17.69 0.000 1
B-JE M B-Pinene - 0.75£0.07 b 0.53+0.23 ab 5.36 17.76  <0.000 1
P Decanal - 0.93+0.07 b - 0.04+0.15b 5.43 9.80 0.000 3
Fr M- Myrcene - 0.92+0.07 b 0.01£0.17 b 4.97 9.04 0.000 8
JIji-3-C. 45 ¥ cis-3-Hexenal - 0.80+0.12 b 0.51+0.28 ab 4.22 19.75 0.000 4
JIji-3-C 4B cis-3-Hexen-1-ol - 0.78£0.18 b 0.49+0.28 ab 3.81 21.81 0.0010
S -B-A1 77 E-B-Caryophyllene - 0.41£0.08 a 1.00£0.13 ab 7.18 22.00  <0.000 1
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Table3 Attractivity factor scores of Spodoptera frugiperda and Mythimna separata 3rd instar

larvae to different corn volatiles on the locomotion compensator

PR T KAE R 1 B Mk 4y L IR R L4 i of p
Test corn volatiles S frugiperda larvae M. separata larvae
S -2-C 4 E-2-hexen-1-o0l 0.22+0.23 ab 0.10+0.34 ab 0.22 22.00 0.824 1
LRI -3-C s - 0.35£0.18 b - 1.06£0.19 b 2.62 18.00 0.017 5
cis-3-hexenyl acetate
S -F8 46 B Nerolidol - 0.37£0.23 b - 0.15+0.26 ab 0.53 22.00 0.599 7
ZRF W BE Geranyl acetate 0.00+0.22 ab 0.21£0.28 ab 0.48 22.00 0.6326
FAEEE Linalool 0.35+0.32 ab - 0.45+0.22 ab 2.10 22.00 0.047 9
B-7E 4% B-Pinene 0.91£0.16 a - 0.47+0.25 ab 4.67 21.98 0.000 1
FE[% Decanal 0.01£0.21 ab 0.42+0.28 a 1.19 14.00 0.255 7
-4 Myrcene 0.29+0.24 ab 0.14+0.47 ab 0.28 14.00 0.780 4
Jii-3-CL 455 cis-3-Hexenal - 0.45+0.33 b 0.24+0.19 ab 1.95 22.00 0.063 7
JIF-3-C 47 B cis-3-Hexen-1-ol - 0.10£0.23 ab 0.25+0.26 ab 0.87 22.00 0.3953
2 -p-41 714 E-p-Caryophyllene 0.38+0.35 ab 0.17+0.37 ab 0.37 22.00 0.717 8
1.0
eS6
0.8
0.6F
L 04F -85 s M7
2 *—S8 M10
& 02  *—81 *M9 oM M4
2 *M8 M1
é 0 2 57054
& *510
2 02} *M3
%ﬁ —04] 5283
E *59 M5 «Mé6
H-06f
,08 L
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M2
— |

2 EMAWWAAAHBRGRELEFNEQERFHEGTEEARERELDHTH

WA F Activity factor

20 ey e e
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Fig. 2 Distribution of different corn volatilesin the component loadings of activity factor and attractivity
factor of Spodoptera frugiperda and Mythimna separata larvae
M: ARITAHL; S BRI, HERMBAA S 1. 2-CMlE; 2. CRIR-3-CMRR; 3. -, 4. 2R
EIER; 5. J5RIEE; 6. B-URM; 7. BEEE; 8. B 9. -3-CUEEE; 10 -3-CEEE; 11 -B-A .
M: Mythimna separata; S: Spodoptera frugiperda. Codes of volatile points: 1. E-2-hexen-1-ol; 2. cis-3-hexeny] acetate;
3. trans-Nerolidol; 4. Geranyl acetate; 5. Linalool; 6. B-Pinene; 7. Decanal; 8. Myrcene; 9. cis-3-Hexenal;

10. cis-3-Hexen-1-ol; 11. E-B-Caryophyllene.
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SRR LB, PR &) HUE 0] (71557 3R
L b R 2 Y 3 R TR B-UR M L LR I-3-
CL IR TR D R | ¥ IS k)1 1 ( Degen et al.,
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VLT &P, Golden Queen & A 11 B K filt FEAR AR I
FMETF R, X R BT 6 4l S 175 T
S HU ORGSR AR S o, LM 11 5 A T v 5
15 X0 B BRI 5 1175 7138 ( Carroll et al.,
2006 ), SAWFFTAILE S AU

Mz, Gl MFEEE (12h) MIUVREREZ
J5, ZR 7RG B4 R HG R O Mk 4l R R TR . IR
-B AT AT e T A2 2% HURRT Bl 5 7 ik
YR PAROR P, K B 2 k4l B
Bl R M, AnREiF A AR 1R Tk e 7,
PARE 55 2% O i L2 R RE ORI I, 75
Py HUE ) 7150 A 28 22 %00 3 A2
B-TRM . LFRIN-3-C TR AT REBE . A [a] 2 )
JN 2 S 0 7 [ FEE LU BOR &, B-UR M T RETE
DTl HUE T FOR B R, R AEE DY
FEREE B IIRE . AT - AT . B-
TR RN 5 R B SE T RE 22 A 1 W TR AL SR AR
TRA SR, 38 44 B AT R ok i i e
5 b R i L2
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