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Component analysis and bioactivity determination of fecal extract of Locusta

migratoria tibetensis ( Chen)

WANG Haijian', LI Yili', LI Qing" ", YANG Gang’, KUANG Jiankang”, JIANG Chunxian', YANG Qunfang'
1 College of Agronomy ,Sichuan Agricultural University, Chengdu 611130 ,China
2 Agricultural Bureau of Ganzi State ,Kangding 626000, China

Abstract: Locusia migraioria tibetensis (Chen) , a unique subspecies of migratory locust in Tibetan Plateau, has caused
serious damage in recent years, and the study of its aggregation mechanism can be the basis for its ecological management.
In this paper, we investigated the components of the fecal extract of this pest by gas chromatography-mass spectroscopy
(GC-MS) and evaluated its bioactivity by a self-made "Y" olfactometer as well as electroantennograms. The results showed
that the fecal extract bioactivities of different extract methods to solitary and gregarious fourth-instar nymphs differed, and
that ethyl alcohol extraction was the best method for extracting fecal extracts of L. migratoria tibetensis. The bioactivity of
fecal extracts increased with instars, and the gregarious adult locusts had the strongest bioactivity. The taxis ratio of solitary
locusts to the fecal extracts of solitary and gregarious nymphs was more than that of gregarious locusts to the fecal extract of
nymphs. In detail, we detected 35 components in the fecal extract of L. migratoria tibetensis by GC-MS, where we found
that the main constituents were cyclohexanol, 2,5-dimethyl pyrazine,2,6,6-trimethyl-2-cyclohexene-1,4-dione, nonanal
benzyl alcohol, (E)-3,7,11,15-tetramethyl-2-hexadedcen-1-ol, 3-phenylbutan-2-0l, and 2,2’-methylenebis ( 6-tert-butyl-
4-methylphenol). The components and their relative contents differed among the different developmental stages of fecal
extracts. Adult female feces contained the most components, while that of solitary nymphs had the fewest. Some of the

components of L. migratoria tibetensis were the same as the components of aggregation pheromone of Locusta magratoria
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manilemsis ( Meyen ). The electrophysiological responses of L. migratoria tibetensis to single artificially synthesized
chemical compounds ( concentration range 0—4 plL/mlL) can be divided into three types. For the first type, the
electrophysiological responses got the maximum value with the content of 2 pL/mL. For the second one, the
electrophysiological responses to the same chemical compound differed among the developmental stages. And for the last
type, the electrophysiological responses increased with the concentration of the compound. This paper reported the first
study of the fecal extracts of L. migratoria tibetensis, however, further research is also needed to clarify the aggregation

mechanism of this economically-important pest.

Key Words: Locusta migratoria tibetensis ( Chen) ; aggregation pheromone; GC-MS; electrophysiological responses
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By ¥ DU R AT AR, T AR IR AR T T, AUE BAL G Y MR AN IR Tz 0 A pdE L 2T
SRR ELE Y PR G E T R ) B 7 T H RN, RAREFEREHRE N
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P lmL/min, F WILEY 3400475088 R4 FA0 T, 2min J5 8RR AEBAE , TS B 1K B 5 WILEY 54
JEEAG S AR T R R AT 0 B 30 e A 5] A DG R LA i LAk 24 5y
1.2.4 VUL RIEXT N T A LAk & P fioh f v 67 S 1

TR B PG RS A T RO R ik A VP T 2—3mm , ARSI E TS5 Bk, ik E Tl
SRR b BB A YT 2emx0. Sem UE4CH I, I B T 1000 L Btk o 3 4lifb2s i
4 100mL/ min , F & BT ] 2A 300ms , 795 YR8 8] (% B 1) (B B A7 2min, 3086 i FH ik ) FEL A2 A3 F £F 2= Syntech
SRV PE I E PTRE FRA B s m AR

R A B Sk R SR, BRI S R AT I Al 3 TR B A 2, I A0 2 RS 6 R
5 A — A S M 2 L PSP 0 B8 LA I 2 Wk BRI 2 {7 1) - 2B R4S EAG ¥ S WA
1.2.4  $dEkbg

i JH SPSS17. 0 s A 31 2 Ge X 4 2547 75 2243 T Al Duncan FGHT S A 2205
2 ZER551
2.1 VU R PR R IO T

PG QM AR A 4 8 st o AN [6) v R U LR g i R e 22 5 (R 1, B 2) o BRAE
JEE TR 4 it o Xof T 5 g 4 e e AL B A A1, A R RIITRR S Y 4 8 W e o A [ A YR HR A B A ) i) SR 3
RN L FEIZ LS TIEIR H2 > A bt iR 435> 1E O beiR > O IR U . R H B4R BT

http ; //www. ecologica. cn



4364 A E = 33 %

FOMPRYIENE 5 T IE C BeiR PRIA R S P i R IR0 o T 78 4 i 6L o T i TR i o AL g 2 Tt P
S Pk i) AL S P 0] R i TIEC heiRAR L (HNE Z B R 3E 2 5 . I, 7R TRl J7 ik b S IR 32 1
SEPE ORI ISR Y 1R D 8k R S b SR M DT A AR E

0T . Oz Wi
.l & il B BB
o R

60 a

%50

% , ey

E 30 ¢ ) =/

: / 7
20 4 Y [EY R

:-‘ Y Y |

‘ ; A
O / 7R i

SD SG SCo
i ZHEY) Fecal extract

B 1 P CIERUEE 4 iRt A AR A E 2
Fig.1 The taxis ratio of solitary 4th instars L. migratoria tibitensis Chen to different fecal extract
QD : B BRI MR ; QG FEJE B e M 5 QC @ P ZRUMENE o 5 QC &+ FH S R0 A P Jl A SD - 10/ IR M52 SG . T80/ B sy i i il SC
Q HBUE RMEVE A L SC S R RUMEME R R, AR AR B R/INE TR 22 5 B 3F (P<0.05)

80 oz o Eok
@ i @ ZRHA
o &Pk

70

60

50

40

#i[7 % Taxis ratio/ %

30

20

10

P Y o

b s ] ©
e S
b P

SG SC? scd

MY Fecal extract

B2 FEECIREEE 4 QIR AR AR MRS a2

Fig.2 The taxis ratio of gregarious 4th instars L. migratoria tibitensis Chen to different fecal extract
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RHLAR W ) 1] PR g TR (BT M T JC 35 25 5 . DR TR i TR DU e b AR 5 0y 175 P i o g 498 o
SR PR X A T L 1 ) A e AR Rl ol ) A v T B R G X A
A% RS B RR M A 1) 1 =22 18] JC B P2 5

5 MU PG VMG i 2 iy Eh SRR 14 ) PRI, 30/ T A5 T 509% 5 %) i sk HO S B4 14 1
PTG Ve S, AU TR AL TR P R g o AR i 140 ) e e T () R 2 o 2Rt KT Ll o RO 4R ) B4 1)
P o BRX T M 1 R FERAR A e il U [R]— H A S 0 A 1 22 v T Bl

R FEREEX A E RIERRYEEEE (%)

Table 1 The taxis ratio of L. migratoria tibitensis Chen to different fecal extract ( %)

AR Y I Test insect

Fecal extracts U SC 9 SC 8 04 QCQ QCs
QD 43.33 £3.33Cab 50.00 + 0Ba 50.00 + 0Ba 36.67 +3.33Ch 43.33 £3.33BCab ~ 46.67 £3.33Ba
QG 50.00 + 0BCab 53.33 £3.33Bab 56.67 £ 3.33Ba 40.00 = 0BCe 46.67 = 3.33BChe 53.33 £3.33Bab
QC® 63.33 £3.33Aa 66.67 +3.33Aa 70.00 + 0Aa 63.33 £3.33Aa 66.67 +3.33Aa 73.33 £3.33Aa
QCd 66.67 £6.67Aa 70 £5.77Aa 73.33 £3.33Aa 66.67 +£3.33Aa 70.00 + 0Aa 76.67 £3.33Aa
SD 50.00 + 0BCa 46.67 £3.33Ba 50.00 + 0Ba 40.00 + 0BCb 40.00 £ 0Cb 46.67 £3.33Bb
SG 53.33 £5.77BCa 50.00 + 0 Bab 53.33 £3.33Ba 43.33 +£3.33BCb 43.33 £3.33BCb 50.00 + 0Bab
SC¢® 46.67 £3.33Ca 50.00 +0 Ba 50.00 + 0Ba 46.67 £3.33BCa  50.00 + 0BCa 53.33 £3.33Ba
SC 8 50.00 + 0BCa 53.33+3.33 Ba 50.00 + 0Ba 50.00 + 0BCa 53.33 +3.33Ba 53.33 £3.33Ba

TP A AR S4HUE R 4 IR IR0 Q4 BEFE L 4 IR, RP BTSSR TE IR E FREFOR I LB, NE FREFOR I 0] [
B (Duncan ¥ ) ; AN A FRERIR 2253 8. % (P<0.05)

2.3 VUG QAN ] HS A AR 1 o o B

I ST A3 B T A A [R] USSR R A L A 35 Rk A, B A R A A
WA (e 2) . AR LY T S b B W BCE T 2, e ik S A i £ | s A g
LSRR R D . WNSCEY S EE , TR IR d 2O ) 2 R Ol 2,5- BRIk 2,6,6-—
HIEIR OO -1, 4- 0 R RH R (E)-3,7, 11, 15-PU B -2 7S B d- 13- 3 T -2-F Fl 2,27 -3l F 3
M- (4-6-KUT HeAK Wy ) o T Ab, ikl hFSH IR Y P (3B, 5a) -2- 30 Y KE-3- I HS e 25 5 e v 1 il
2.4 VU RIS AT A BB Y i o LA B

XD G R M b S A A S S S R R R AR B E AR AL A A 7 i R S
ZESLULEE 3, 7 0. 04—A4pL/mL R EES I | R X () -3,7, 11, 15- 0 F 017 BB - 1Bk £ ob 137 52107 /S 1)
AN, VIR BB N T A AL A W3 — o (s AR B R N, AR SR BT 4y 3 98, B2k
ERHEE 2,6,6- =R IE-1,4- 0 4-(2,6,6-—H FLIR O ) 3- T H15-2- .2, 5-— KL nt 8 F L s
PUs A% SRR B2 2wl/mL Fl 4L/ mL B #5465 4 i A P A2 S I (B2 7 T 0 BB HLXP MR B2 2/ mL
FIEAC A D e F A R NAE S i, B R 2- O T R U BRI R TR NSRS 6 PP, 7
0. 04—4pL/mL ¥ B2 B, AN [R) B AR PO QX [] —fb A5 P 1 i A s o A Ak R O — 350, 0 R e i
R TR R X A O ) L A L 7 (L B O T AR A T 44 i 5 (R TR RURE S A L %o A B
4pL/mL (R s B A BV AEAR T 2pl/mL, 2 =202 2,27 B - (4-6- R0 T Ay ) 3-F83L T -2-[%
1-238-3-H I . PR IR A% USRI 3 Ak 1 1 Fi A 38 B oy 349 Yl 2 v T 0o B, EL B ) B ok B 3
P A SN A S RGN AN [) RSV g X [ — ) O ) S (B R, A S B RO B TR
R e G T R e
3 itig

AR R BV TG S TR ARAT (AR A4y 178 e o BB 7 A A 394 5 T 14 5%, 2 0 1 0 AR A5 R R B2 4 0 1 e
5, NI Z o 16 BH VU QR B SR B 41 43 S S A e A b v (R 0 5, (I PR 4 o /b e e D A
Uk AE AL B () R v TR BT SR S IR T M RSy, SO A O AN FAR X5 A BRI S5 A X 2R

http ; //www. ecologica. cn



4366 A E = 334

RIS R A B RO i R Al — 20

R2 GC-MS HFEEMAR CEHIHRMA S RENSE

Table 2 Chemical compounds and relative content in fecal volatile of L. migratoria tibitensis Chen identified by GC- MS

ey LA PHINT & Relative content/%

Chemical compound QCeQ QCs 04 SC 9 SC 8 U
T ¥ cyclohexene 2.29 1.81 1.53 1.91 2.24 2.17
3-FE-1-ZHE IR 1-ethyl-3-methylcyclopent-1-ene 4.46 3.64 2.94 3.86 4.66 4.36
3-EH T -2-B 3-phenylbutan-2-ol 9.58 8.36 8.95 7.58 8.88 7.61
1,3,5-F83¢ =4 (14,37 ,57) -cycloocta-1,3 , 5-triene 4.99 4.00 3.29 4.37 4.84 4.63
1-23E-1-2£ 1 1-phenyloctan-1-one — 1.75 — — — 2. 14
CLE hexanal 1.78 0.88 1.17 1.44 1.57 1.16
41327, 317 B 4-methyl-2-ethyl-pentan-1-ol 0.76 0.58 0.50 0.58 — 0.77
2-CHHE (E) -hex-2-enal 3.25 2.32 1.83 2.78 2.87 2.75
FRCUEE cyclohexanol 12.25 16.15 16.30 14.77 13.69 12.67
Bil heptanal 1.67 1.96 1.75 1.84 1.84 2.31
2,5- " FIFEALIE 2 | 5-dimethyl pyrazine 8.59 10.57 10.24 11.59 10.65 10. 86
R benzyl alcohol 0.17 0.32 0.20 0.22 0.32 0.53
K HIEE benzaldehyde 1.00 1.00 0.96 1.00 0.99 1.20

. P R I SN (170 7 I3
Ei;-§:;:ii:12-Eizijiﬁing;zziidL§§1-01 8.49 14.98 7.66 6.24 7.65 8.30
1- = HEfE 1-eicosanol — 1.24 0.81 1.08 — —
T-B nonanal 2.55 5.01 2.29 2.32 2.68 2.21
24 decanal 0.31 0.49 0.55 0.58 0.51 0.42
= RO k-1, 4- " fi
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Fig.3 Electrophysiological responses of L. migratoria tibitensis Chen to different concentrations of synthetic active substance
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