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AR B A A FIBRAARAY RIRE BT . Horh, A3
W Dioryctria abietella J& S VEHE &, FEAEFEIR
AR S BROR TR, 7EARZ L IX f& FARZE 42
( Picea likiangensis var. linzhiensis W. C. Cheng &
LK) BRAR, BRMEERN 69.76%!, B IZHIHE
ISFEMRE X 1 4R KA 1AL, D dvaERZE A2
BORARS  FEEFIRD T, RN SRS,
MR, HUAARAEBRR N, A
MG, FEAERE 6. 7 A0 BRI B T
R, AR, AR S dUk )
EAEFH BRI, s R I R RE A 2 4R A=
FEERSE =00, tBErE 1 4R Bk =00, (1
S ] AR AR AR R0 Sy TR AZ BT
WAL=, MR S AZ BRI S |5 A A BRI )
SR, ABIESE S TR S A2 BRI
BRR FEE RIS, BIE T R AR BRI B kT
F B R Y EAG KRB AHAN R 5 #1708
JL, AR R AT BREAE g H ) 75 |75 70 R0 3k 5 i
FEZ%, WA FPNAIZ T LR SR

1 MRS 77k

1.1 AR

111 #XRk 6 A My, MNEFHRILMKE =
FERIRMREER, T IR S AR, A ] 5L g0 ==
FIBRR, W2 g ARSI e R TP R SR, XI5y
WERE, 43 SECEFE 30 cm x 40 cm x 50 ecm B FIALE
RREPIE, AR R A VA A2 A BERE AR P AR
i, XE PR Bk e A B SRR (350 mL)
H, EEFRAEN TSN (R 20+ 1°C, Mol 13+

1°C) , AH X8 B 50%~60%, ¢ A W K 16L :
8D T, H 10% MmK kbR, RRE M 1 R
HK, FEREH 2 HIR/E RIS A, KRk
AR T A e e ASE BT, TR L 58 5 43 )k Il 5
HARAN, PRI E A

1.1.2 BRArfieddn 1R A2 R BN AL B Pk B
VR, SREEME ZA2 AR AR L | AR A
BRAR . BARAEZFRRIR, 40l A 3 4> 500 mL 5
WA, BMEEE 3K, FHE DRSS, AERRE
H (15~20°C) FHCE 12 h )5, KA E ARG
HEATIRR, ZEHUET LS PDMS 100 pm, Ak
270°C, HF[E] 1 he #BOR B 30°C, Z6 B [H]
40 min, HHTIREE 260°C, HETETE 30 s, SR
Ja L B HEAT GC-MS 43 #r, AN & L HER 5975,
GC-MS 1y & i 5 4 . 3% 4 Hp-5 B 4 8+
(30 m x 0.25 mmID, fEJE 0.25 um), #EFE DR
260°C; R 4R W E 40C, R EE 3 min, DL
8°C-min"' F+#| 280°C, PR+F 10 min, #{’< He (4fi
JiF 99.999%), At 1 mL-min', FTifscff: B
Tl BLE 7R, HTRER 70 eV, B TFIRIRE
230°C, FEITEE 260°C, 5 & WM IE 1% & Nist
2008 %5, Gt AT AT 1% UL LAY,
RIS ZAZER L GC-MS 25 5 L K ¥ 2 Ry B i
B AL 1) A= ORG24 5, B e vV A2 R BREAEL i £y
F o i AR AL S 3t 7 Fp (F6 1) U9, Tk
Sigma A H], HHIECKE AR, £brfEmbE
Y C e R R EC S Mo, Y EE Sy 100, 10,
1. 0.5, 0.1 pg-ul ™", PR A2 RS BEIE A [A] Bl L
RS AR EE AR AL G0 EAG [,

F 1 HlAREL S YT

Table 1 Characteristics of standard compounds for testing

HE) ¥ ARRE oy T CAS 4
o-JEH% a-Pinene CioHyg 136.23 7785-70-8 = 98%
B-JR M B-Pinene CioHjg 136.23 127-91-3 95%
(18)-(-)-B-Jikfs (1S)-(-)- B-Pinene CioHys 136.24 18172-67-3 99%
FrFEEMS Limonene CioHyg 136.23 5989-27-5 99%
J 3 71 # B-Caryophyllene CysHay 204.35 87-44-5 >90%
JFAEJ# Myrcene CyoHyg 136.23 123-35-3 = 95%
iF Clbt Hexane CeHy4 86.11 110-54-3 99%

113 MBEE Ml a: filfh a3 s
[ Syntech 23 Al 4=, 5k IDAC-2, 55 R4

RS . ZIEiE USB # DB REERI#, PR
iEF 0.1 pvy BURE R IAF] 1~50 000-s™'; BT AHEK



142 Mook B

2 B o% #1345

>4 Syntech 2~ FI EHL A AL L I ECME s D& 4R
% PHCHGERER B SRRSOt R
WARESRITT, WHNESE, i 25mLs
Y RIS . FHIEEEIT R Y A4S, R
£ 17 om, WME SR 15 om, NWEKEYA
3.5 cm, PHVE A 600, PHNEFR BT T Ak 4 4324
mif L SR A e e R A K e L
L PR BN AR (QC-2B ). FHa il
[EE, SRGdEE g e, SRR EE
il 2% 5 A3 WG A SO L SR R, SR
A Y BUBLSEACR I, B A FE, RS
FEHIAE 180 mL-min ',
1.2 iKW *E
12,1 fik g dAsmlE RIS BRI AR B R
ZEHE 2 H A g R R 2 52 TR ol e ) AR fik £ FH
ARBF BT BS T, filff ol de—1y, WS
52 ( SPECTRA 360, Fairfield, NJ, USA ) #{1 fist £ [
ETERM M, SRJE R ISR A EAG #k, Bfl
ZIAES, RGO RUE T RIE . R TR
5 v il T RIS TR A R 22, B AR A A I
SEHIIE CRe I f 2 A T M

D B, RS WO O [ vk 52 %) 4 6 0 4
1 pL B A93E4C R (25 mm x 7.5 mm), =ik
THEE 20s FEIEC RIS, BAEHEE N (8
HEAR 2 mm, K12 cm), EHHEE I A S
AT R B AR R TR I
SRYI A AG E SR NE T, W NESES
TN 4 mL-s™, S S AT BRI R
4mL-s™, PRAIR G E B0k BN M A ) O Al iR
291 em ZbRf A b, DTS R VA AZ A BREAE fk £ 7=
AR, HPRIEfl A 78 KR RS DIRe, 2k
VR 354 ) gt B 1D R 20 F 30 s Bk b4 & 9 ik
10 M (ASk OB L MRy ) A G PEA AR, &5
HOPATINGE 3 ¥k, BRI RPN E RS AT 1K
Xof BRI S 5 R R4 % 0 e e AL, 1 ) — 3%
WO A AR 7)1 3] e )
122 Y &t AlEym e FIFH Y BI05
TEVR A BRI O A FCMERR R . 2 H A 28 T A G
HO BRI R A oy NIRRT, ARSI R
R B BR L p B  FBR I i 5 & e e, R
AR ST BCHE LR 2,

F2 REHEBHE Y BRREGNERNERMES

Table 2

Determined volatiles on D.abietella by Y-tube olfactometer

MEBAIZERRAE R B TT

R 5 Formulation of volatile components in P.likiangensis var. Linzhiensis cones/( pg-uL™")
Volatile components
Ay Ay Az Ay As Ag A Ag Ag Ay CK
-4 o-Pinene 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
B-UJ% B-Pinene 3.20 3.20 420 3.20 420 3.20 420
¥y # ) Limonene 3.00 3.00 1.50 3.00 1.50 3.00 1.50
S AT 4% Trans caryophyllenee 0.15 0.15 0.15 0.15 0.15
H H:Mi Myrcene 0.20 0.20 0.20

AR, BSR4 H 1 uL 36 2 FIIE L)
o AE T/ NE4CR | (30 mm x 40 mm), fF
IECREHEE 20 s 7, 4 H A 0E — Ve 1
RERHA, S — M b e S X R OE C Bk
Ao FIIPEA A, AT MRS T P i
KR 90 mL-min™', SR/FT Y B F BT O b
1/2 Kb 43530 B Sk 51 A8 A2 RS B0 B 0 38 I fE e
2 H AR A ECME . MR L EE S min, 24i{ dLF]ik
Horp—AERy 12 40, FFFEZMVEFEE 1 min DU
SO/ RTRET S 7/ F W N2 [ i & B ivE e ol S/ S

S BEEE UK IC SR WK B A G
FE 5 min NEANVBGERE, Mhd iz oA ESE, (A
B RAS YGRS . M A AZER RS MIE Y 5 i 7
10 R (WFR2), BEARECTT I 30 KR A2 AN EE
WA AL, BRI 15 Skl R VR e RE O, AR
| FhEC S, B Y B RIRE SO, FHJO/K QB fIZE
KISV TN, 200°C HET 4. Y UMY
AR IS S5 . BRI 2 000 Ix, IRIEN 20°C £
i, HXHEE 50%~60%, T2 A2 RSB A d e
BENENG B, BT DN (8] 7 e - 8:00—12:00 #E 4T,
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I FTIUE 4 he
1.3 FESH

FH Syntech 2 v $&AH A8 FRA X5 AN [1] 42 B %) f £
LA 2 AR A TAR AR AR IE AR T 2 AR A A
M RAERY Bk, S T IR B AN A R Y 25 R
PIRARYE | VRIS, LR C BT, #85K
T ik A LA S AR A ) R A7 S I AR XL =
b 3R AE - AT JE IR R Y . B R A
SPSS19.0 H Xt [Al— Bt o A [Rl e B2 1Y) EAG R AE
AT R 22000, KOS E . Bk R Rl — 1k A
YIARFEWRER) EAG RV 25 5 0251

Fie T VAR RSB R4 R A &
IS 1R IRl

P01 2 = Wb FE 1 s 2 AR S < 100%

BB 2 = 37 45 50 HERE (1) T/ AR UB UK < 100%

B 4E % SPSS19.0 ¢ 4 #F 17 48 1 F1 J #r
XY B AR T AS P el R R R rh R B AT X

K56

2 HRERMN

21 LHEXBEKRSEEEZTERRNELZY
%

VR AT BREE B R A AT AR g BRI A AR A
FEBRE =00, GC-MS KR 2 k2 Y4 4= fa Bl
BRALAN LA A U BRI R PR S i e
3. HT = 1% MLE Wik kAE 95% UL L,
LG T & = 1% LAY fdHER R 3
IHERY S 6 Filb G, A2 Ak R &
B 7.64% FIXIA [3.1.0] 75-2-45, 4-F H-1-(1-F 3
2HE)-, MHFIHRAE; @EHRA S 3-T H 5
6-(1-H A HL) A, RFEIHRLS 7.39% F
WMo AHIFIZH 3 R BRI R R B-IR M R4
FE T HREIHRSN, Hofl gl 5 B R R A0
EIHREERANEE (P>0.05), AR E
B, FARAfERRERRRR £ A S AR —REAN, A
AN 7.39% M9 H EEIG AT 1.53% 1) 3-8,

®3I MEZLHELEERRRR. LEERERRVEREERLED

Table 3 Volatile terpenoids from new healthy cones and old pest cones of P.likiangensis var. linzhiensis

A AL
gy W Relative content/%
No. Compounds fit e HE IR
Healthy new cones Infested old cones
1 a-JR 4% a-Pinene 17.43 +2.16a 22.81+1.21a
2 B-#ik#fi B- Pinene 31.18 £3.35a 41,99 +3.12b
3 (1S)-(-)-B-J&M (1S)-(-)-Beta-Pinene 7.45+0.27a 6.25+0.89a
4 Fr &) Limonene 30.07 £3.27a 1523 + 1.05b
e XUAR[3.1.0]/5-2-4, 4-F3E-1-(1-F 3 2, 3%)- 764+ 0.86
1-(1,2,3,5,6,7-hexahydro-s-indacen-4-yl)-N-methylpropan-2-aminehydrochloride : :
331 -6 1-F 5 2 F8) 3 UM
® 3-methylene-6-(1-methylethyl)-Cyclohexene D=
7 J 3 A 71 ¥ trans-Caryophyllene 1.24+0.07a 1.71+0.32a

VE: [E—ATHRE 5 A R RER R 25 7 3 (P < 0.05)

Note: Different letters in the same line indicated significant differences at 0.05 level.

2.2 fhFABALR N
KATFCRIZAHBEIE 2 H i p e | 58 BUSS L A 4
B A 6 Bl AN [8] e BE AR B A2 BROR L WY
EAG i (DL 4). 3 FeiRES T A9V A2 A0 BEIE X}
ARV R a-JR M . B-IRME . (1S)-()-B-TRM . #7
B . RAaE . ARG BAG v, HE
B#EFME, 7810 pg-ul ' JEEN, S5 IRIEC bR
W, o-JRME . B-IRME . (1S)-(-)-B-URME . ATiambiE

AW BE I AN, 3 FICIRAS TR R A2 AN B R
EAG {HZWHE R, ST 10 pg-ul™, EAG
HFRE, H Y484 BE R 10 pg-pl™ B, A[FEPR
DR AEBEIE EAG (A 8% & T HAMEE (P<
0.05). AZZHCHE ., et i A T4 1 EAG J
N7 Bt A W B 1 1S N T BE R, AE 0.5 pgrpl ! NN
EAG R NAH S X2 SR B E W (P>0.05), &
F) 1 pgul ' LU, EAG (TR A] 22 F I8
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# (P>0.05), M 0.5ug-ul" 5 1 ug-uL™" [f] EAG
RS 58E (P<0.05), CHCHER . 432 B b
WX HEEIR ) EAG B Rl B 1S v o, ik
J& 4 100 pg-uL ™" Bf EAG f#e &k, 1H 100 pg-uL™
510 pgpl ' B EAGEZE R AR (P>0.05),

*4

MK FRE, BRERBEEXT 10 ug-pl ™ AAREE K
Y EAG RN fic5® , H A7 EAG | fe ke,
X AT EAG [N 555 . B R SA AT IR,
HoAd LR R MAL &) EAG ROV EfE FRIAE
B S T S S T

B IZAEDTE R 3T 6 TIER MR EAG &AL

Table 4 EAG responses of adults of D.abietella

W% Concentration/ (pg-pL™)

HEY J A
Compounds Adult type CK (hex) 01 05 1 10 100
2 ik Mated females 0.63+0.12¢ 1.22+0.14d 1.93+046¢c 239+048b 4.67+1.05a 2.09+0.52¢
oM o-Pinene ARAHCMERE Unmated females 0.54+0.07d 1.54+0.24c 1.83+049c 2.58+0.82b 546+1.30a 249+0.70b
RACHC Y Unmated males 076+ 0.06 ¢ 1.89+0.32d 1.98+0.64d 3.12+0.73¢c 6.17+157b 2.68+0.78a
22 il Mated females 0.72+0.07d 1.28+0.22¢c 1.59+0.58¢ 229+0.67b 4.68+120a 2.19+£0.65b
B-Jk M B- Pinene RAHLHERE Unmated females 0.68+0.12d 1.42+0.17¢ 1.71+0.53¢ 2.59+0.70b 4.97+1.07a 224+0.59b
ARAHC AN Unmated males  0.87+0.13d 1.63+0.32¢ 1.79+0.53¢c 2.87+0.63b 5.12+1.17a 234+0.69b
A2 HEdk Mated females 0.67£0.06 ¢ 1.26+0.22 d 2.03 + 0.68 cd 2.67 = 0.68 bc 5.57 +1.27a 2.90 +0.56 bc
(1S)-(-)-B-7i#i (1S)-(-)-Beta-Pinene AR AL MEM, Unmated females 0.74 £0.07 ¢ 1.67+0.37d 2.54+045¢ 3.13+0.88b 587+127a 3.14+0.83b
ARACHL Y Unmated males  0.69+0.08 ¢ 1.94+0.41d 2.89+0.65¢ 3.58+045b 651+135a 3.52+0.90b
2l Mated females 0.70+0.08¢ 1.27+0.18d 1.93+0.63¢ 2.72+0.72b 4.97+1.46a 2.50+0.84b
FF)% Limonene ARAZHCMEE Unmated females 0.78 +0.08 ¢ 1.82+0.45d 2.15+£0.72¢ 3.57+0.82b 6.12+156a 3.14+1.07b
ARAHL AL Unmated males  0.85+0.13 ¢ 2.01£0.40d 2.67+0.88c 4.25+1.14b 887+1.77a 4.18+1.34b
A2 L M bk Mated females 0.66+0.06¢ 0.95+0.20¢ 1.34=0.62d 1.78=0.58 cd 2.77 = 0.53 ab 2.32 +0.74 bc
J A4 H trans-Caryophyllene RA L HEME Unmated females 0.63 £0.06b 0.86+0.15b 0.98+027b 1.21+034a 132+035a 1.35+039a
ARACHL Y Unmated males  0.75+0.07b 0.82+0.14b 0.94+026b 123+029a 136+032a 1.47+0.19a
2l Mated females 0.85+£0.04d 1.06+0.09d 1.76+0.55¢ 2.49+0.77b 4.48+12la 4.69+1.27a
JEEM Myrcene RAHLHERL Unmated females 0.78 £0.09¢ 1.12+0.26d 1.89+0.40¢c 3.14£0.95b 5.16+1.63a 527+1.76a
RAACHERL Unmated males  0.81+£0.19¢ 1.21£0.17d 2.12+0.65¢ 424+ 1.12b 6.65+1.78a 6.44+2.04a

e R ATEIRE AN R TR RN Z 5 5 (P < 0.05),

Note: Different letters in the same line indicated significant differences at 0.05 level.

23 Y BIRBENAEWNE

MR A A F RS SR, DL 2 HIS R A A B
WEME R L . A B ME d R, DL o9 A R X
MR, MRS GC-MS MIRZE R, 7F o-JRIA LA 4 H
WG A AL S Y2 53 04T Y B AR AT
W, 25K 5~7 fion. W& SAH, SEIT
Xt 2 H il RS HA 2 RS BEMEE R 5 AR £
FDN: A>Ag> Ay, Ag>A;>CK> A > Ag>
Ay Ay > Ay, Hrb, T A, Ag XPHIBIE RS
A 73.3% F1 60.0%; BLTT Ay Ag Fl Ajg X Ho
BRI 56.7% . 63.3% A1 60.0%; Bl Ag ¥t
HEIFEERAE ., SECA 2 BRI B 2 HH
DM A i g AR (WK 6) Z R DR

A;> Ay As. Ag>A,>CK>A . Ag>Ap> Ay >
Ay, o, BT A XMHBIEREE, N 76.7%;
BC 7 Age Ag FIl Ajg X OB B e 8, 3 5l o
63.3%. 56.7% F1 56.7%; W5 Ag Xf HAIFHAEHIA
B, 8 7 GeiT T 4B % E 32 Be v A2 AN BEIEE A
B IEECR, REERS R Ay > Ay As>
Ay>Ag>Ag. A >CK>A > Ay, Ay, Hrfr, B
7 Ay, As Bl A, XWPEHGIEEGE S T 20 3k, 5l1HAR
KA 70.0%. 70.0% Fl 80.0%; FLH7 Ay Ag Fll
Ay X H R R i &, 308 63.3%. 60.0% F
60.0%, ME ., BT Ay As. As. A;. Ag X H
HAMBLIEMCR, LU A, fefE, BUJT Ayl
Ag. Ao XILEAT A I FEReR .
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x5 RUHPUERZEMER RN ARBRALEWESH Y BIREMAENLER
Table S Y-tube olfactometer bioassay results of unmated female adults of D.abietella on

different formulation of compound components
a7 +3% ES RSt IS Glh7ES R A UE e W51 )P

Compound formula +/Numbers —/Numbers Unselect/Numbers Attraction rate/% Avoidance rate/% Unselect rate/% X test of attraction P of attraction

A 13 10 7 433 333 233 — —
Ay 16 8 6 53.3 26.7 20.0 13.287 0.001*
A, 15 7 8 50.0 233 27.7 18.219 0.000**
Ay 6 17 7 20.0 56.7 233 25.556 0.000%*
As 16 8 6 53.3 26.7 20.0 0.263 0.877
Ag 10 13 7 333 433 233 11.542 0.003**
A, 22 3 5 733 10.0 16.7 11.257 0.004**
Ag 18 4 8 60.0 133 26.7 8.096 0.017*
A 4 19 7 13.3 63.3 233 15.223 0.000**
Ay 6 18 6 20.0 60.0 20.0 19.091 0.000%*
CK 14 8 8 46.7 26.7 26.7 — —

A RRRE], R, *RREREE (P<0.05) , *FRRERNEE (P<0.0D) , T

Note: “+” show attraction,“—” show avoidance,* show significantly different at 0.01 level. The same bellow.

R 6 WIHBUERZEER AN ARBRALEWESH Y BIRENAENLER
Table 6 Y-tube olfactometer bioassay results of unmated male adults of D.abietella on
different formulation of compound components

WEPIIETT +3k =8k AiEEEL Elh7iEs fEbiES AR UEliE 5P

Compound formula +/Numbers —/Numbers Unselect/Numbers Attraction rate/% Avoidance rate/% Unselect rate/% X test of attraction P of attraction

A 11 13 6 367 433 20.0 — —
A, 15 8 7 50.0 277 233 13.287 0.001*
A, 17 5 8 56.7 16.7 26.7 18.219 0.000**
A, 5 19 6 16.7 633 20.0 25.556 0.000%*
As 17 7 6 56.7 233 20.0 0.263 0.877
Ag 11 12 7 36.7 40 233 11.542 0.003%**
A, 23 3 4 76.7 10.0 133 11.257 0.004%*
Ag 17 8 5 56.7 267 16.7 8.096 0.017*
Ao 6 17 7 20.0 56.7 233 15.223 0.000%*
A 7 17 6 233 56.7 20.0 19.091 0.000%*
CK 12 10 8 40.0 333 26.7 — —
N N 1= NN 10-11 P
3 it T2 3 U 27 E R AR SR, f@ERERAR

‘ _ . . e MHCEBR A LD WA 2257, Xl fE dUE
R MFERD TR FBE IR TS o o oo oy 2 et

FOI TR A AR IFAEAS A SR Er o B S A LR 103 PH 7 0 2 i A ol o s
PN TR A RFEALSVIAR S, SR EEN Sy R . TR Ml A A
PSRRI TR, AR SR g BT o SR L sk X2
PPRIAE EEEING SR 2, CHRIER i i R, B RIRIRE T I A2
W, s BURIRGGARES IR WA, BRSO RN T 1Y ok . B3 . (19)-()-
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Table 7 Y-tube olfactometer bioassay results of mated female adults of D.abietella on
different formulation of compound components
WEWIIETT +3k =5k PEEER 5l % A RIEFEHY% LTl e W5l P
Compound formula +/Numbers —/Numbers Unselect/Numbers Attraction rate/% Avoidance rate/% Unselect rate/% X test of attraction P of attraction

A 15 10 5 50.0 333 16.7 - =
A, 20 6 4 66.7 20.0 133 13.287 0.001*
As 21 5 4 70.0 16.7 13.3 18.219 0.000%**
Ay 6 19 5 20.0 63.3 16.7 25.556 0.000%**
As 21 6 3 70.0 20.0 10.0 0.263 0.877
Ag 16 6 8 53.3 20.0 26.7 11.542 0.003**
A, 24 3 3 80.0 10.0 10.0 11.257 0.004**
Ag 19 5 6 63.3 16.7 20.0 8.096 0.017*
Ay 7 18 5 233 60.0 16.7 15.223 0.000%**
Ay 6 18 6 20.0 60.0 20.0 19.091 0.000%**
CK 13 12 5 43.3 40.0 16.7 — —

B-IRM . FrlEds . R AME . B ES
EAG RN, [HAN5E A Bfive B 0 FH i ok, EAk
b, FEFIESN 10 pg-ul™ B, B AZAHBREE X A [F 4L
HEYIHRATK EAG H, X 5MAHZXTLAE a--J8
W -l . BTN . B--H ARG . P . &
i I 3-- B RRHR E EAG e b —2>, X ] fE
SEIRE T ROV BE R IE . ZR A R4 o0 A4 TR BT
T EAG 1, S A P70 0 ¥4 A2 R B 85 A% il e

B, SA TR R, oA AR R
(A7, Ag) XTI BEIE Y 5 | 5 RE ) 800, X ]
RESE IR 2 RSB E X A U, AT REZR Y EAG
TS 1) S MR JR A2 25 X R A ) B0 HE R T iR
559, MiEmZ= A mAT R N2 Ty 3 ik fE, K
WA WELGE A2 A 28 i PRI 22 i) A Ao 28 e 5 4
S TR RGN PR AR BRAE S I ZR A PRI L
Ko K ki KR 41 DF ) 45 R iz s B E AT O A
X 3 AN AR A AT RE R R 2R L AR B S B ERT R
AP, BB EAG ROV S B i B JL7E
RE ] A Y R R VRO R . MY BEAG
FON < HEH, X54514 ( Cryptorrhynchus lapathi )
4 A B FH% ( Clostera anastomosis ) B A [6) P 5]
EAG B G5 RA—FT,

AR R, kR e 485 3B
B, FELEA R AR S e s e s i
FTRAEY, S0 B BN ) R R R )
(AR S TR B AN IR R D e e LBl o AR TP e
I Ag XF 3 RN R G R Ay, BCTT Ayl

Ag. Ay IFHURAL, SXTIEMLL, 36 BEHE
S, ULHT A A XV A2 A B R A BGRE R H . TC
As. AgTERCTT As. Ag BIEARD 7 nb 8l b simn—
R A ATTR, UL A PTIR TR SRR &)
Horrh g FR A RSAER, mH GC-MS il 2
BRI R . AR R E R B b U
rdds, T A A R R R A A T 38 s = A
( FAEAEREER IR TG IARCR ). BT As Fll Ag
H A AR RN & AR, (HBECTT Ag JCHA W5 175
ROR, XATRE S AW L BIARTRA & AU a-TR
WEIIXTIRS AL Ay A FLY 2 H i i Bl U
MRETRENZR, W IR . BRI .
W IR AR R LR 5y, TEVR A2 R BRI 575
Fryat RS EEEH . S HE, Y TR
FEASZIN 22 WREFRCR A BN AS LR Kk Ao
WES2%, FOAE AR, BHUEIG 2 3 5 iR
WAF R

A BUAHCSCHR, ARG AA TR R dUE A G
WEFNG1EEH o A% 20l 58 242 I A o) 27
FIRERININ, e BT i i gl e g R E B
FEVRBE 0.8 mol-L™" B A7 BIGkEAE FH B k) ik 3 ik
ST T A B BN T P A AR W 75 = R R
FH, R B A0 0 v i s B e 4y U KRR T,
XL as IR A — 8 TSk i ST AR
AR TN R A M A S SR SR A i A A AN A T
R, R HERTEWR BEAE 10 pg-pl ™ B X AERT
TR A B A VR Y

e )

I N 5 A
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FEAEARAE ST T X3 B AL~z LR, &
10 pg-pl ™ AL T RRT AU 35 T Mk R AT Kkt £
FIEYs SRR A AR S BRI B TR Al
TEOFTE B, AHESGAEWE 107 mol- L™ I X H 17
HIRRAME . MR A TR, B AU
AR, BRARZESK, BAim LR
A, XA A TR SZ AR, AT S 2 2R
ENGIE

4 i

A FE A G R N R LA Y R A o S
SERAZA, R 10 pg-ul " B, F4Ha0 5]
A AP KH) EAG RUVA{E, B A, A,.
Az GBI BEIE A O 50 a- IR M5 19X #R TG
WEES, TR FARE N AR T R S |
IR AANBEE R, AR G, T e
RIZAH B R AR, X —Z5IR R e LR B A
TR, SEAMYSERRISE AR KRR, S5
A REEZ ST BV R RS BRI 1) 5 [ 75 ANk
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Electroantennogram and Behavioral Responses of Dioryctria abietella
to Volatiles from Picea likiangensis var. linzhiensis Cones

TANG Xiao-qin'*', WANG Si-zhan"*, LU Jie**, GAO Tan**, CHEN Yi-qu"*

(1. Plant Sciences College, Tibet Agriculture & Animal Husbandry University, Nyingchi 860000, Tibet, China; 2. Research Institute of
Tibet Plateau Ecology, Tibet Agriculture & Animal Husbandry University, Nyingchi 860000, Tibet, China; 3. Key Laboratory of Forest
Ecology in Tibet Plateau (Tibet Agriculture & Animal Husbandry University), Ministry of Education, Nyingchi 860000, Tibet, China;
4. Laboratory of Resource and Applied Insects in the Tibet Plateau, Nyingchi 860000, Tibet, China)

Abstract: [Objective] To screen the cone volatiles in the cones of Picea likiangensis var. linzhiensis, which have an
attractive effect on the Dioryctria abietella, in order to clarify the host selection mechanism of D. abietella and
provide a theoretical basis for the pest-free control of pests. [Method] Electroantennography (EAG) and "Y" olfacto-
meter were used to measure the EAG reaction and olfactory behavior of D. abietella to the main components of the
cone volatiles of P. likiangensis var. linzhiensis with different concentrations and formulations. [Result] The results
of GC-MS showed that the healthy new cones and the infested old cones contained six compounds, but the composi-
tion and content were slightly different. The results of EAG showed that in the range of 10 pg-uL™', the higher the
concentration of a-pinene, B-pinene, (1S)-(-)-B-pinene, limonene, the bigger the EAG response of the D. abietella in
different states. However, the EAG value decreased after 10 pg-uL™". Under the concentration of 10 pg-uL™', the
EAG value of the moth in different states was significantly higher than under the other concentrations (P < 0.05). The
EAG reaction of unmated female and male moths on beta-caryophyllene increased with the concentration, and the
EAG reaction value in 0.5 pg-pL™" was not significantly different from the control (P > 0.05). After reaching
1 pg-uL™", no significant difference was found in the EAG value among concentrations (P > 0.05), while the EAG re-
action between 0.5 pg-uL ™" and 1 pg-uL™" was significantly different (P < 0.05). The EAG response of the mated fe-
male moth and the unmated female moth to myrcene increased with the concentration. When the concentration
reached 100 pg-uL™", the EAG value was the largest, nevertheless the EAG value of 100 pg-uL™" and 10 ug-uL™" was
not significantly different (P > 0.05). The results of olfactory behavior showed that formula A2, A3, A5, A7 and A8
had obvious attracting effect, especially formula A7, and the attracting rate of D. abietella in different states was over
70%. Unfortunately, formula A4, A9, A10 had obvious avoidance effect, and the avoidance rate of D. abietella in dif-
ferent states was as high as 50%~70%. [Conclusion] 10 pg-uL " of each component is the best stimulation concen-
tration. Beta-caryophyllene has obvious attracting effect, while myrcene has obvious avoidance effect.

Keywords: Dioryctria abietella; Picea likiangensis var. linzhiensis; cones volatiles; antenna potential; behavioral

response
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