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FBE RG> BEIMFER R

BRMSHST, e, g5 AE, MERT, £ s, XITFEER, BT
(1. AR A RN 2=, ARl S R RIFEBE, WL R 071002; 2. dhEMlLEADFE B,
VBl S5y, AEEH BH 015200)

WE: [ BA ] #iits 2 B A gk E VI X B bR s i i e, K A U I 32 3 TR B R
FHEKRfEE ., WA BRAA —ENiAERARN, [HE2ET TR FER S ARG, [ FiE ] AUF5E
SRR B IR A 1 UK A A YD A I SR AR P AR 7 B, A B A 240 1 ik A 7 905 1
8, VREVEAG T UWRAE R RF T AT, [ 4R 11) 2508k vs WARIN AT, M HUR I V2R <k
HiVE BB Y 80.65%, MEAT " EBETC 22 R 2) M H Al X B R A 45 A ) R L R
iR LA R UD R R R 3 . LRt B A R I e AR A, BRI R W i B S R LR
2.66:1, LMRMEEEEZ L 1.19:1, RIS AN R P2 90 1 R i) i AR S MR BB TR 3) = PR
7 vs VDA TR, M R A ARV LR, AR B L ZIREEGR 18 £1.73 4>, (HEAERES AR
¥ ARSI T U, 43510 75.00% Fi1 58.33%; 4 ) FEAKEIZF EM T LMEEIRIGEI, MR 7E ok
B T LIRS B 25, (HYREYE LR, [ £ ] LRGEFIESL TV HE 2R
A —E SN, HEE—E KIS PNEESAEERDUE KRR, BT — PR
KB OCE B R Bt D, FEERE; Bk

hE4r2£5:5763.38 XERFRIZES: A X E%HE:1001-1498(2023)04-0122-07

YR 2 R4 (Anoplophora glabripennis) )&
w3 H X4 F ( Coleoptera: Cerambycidae ) ,
SR E A X G FE o E T R, R
o ) s o A Sk SR 3R [ b )y
HiIX 2~3 a B 1A, BAL A 4—5 Ak, Bl
H6—8 Rk, #hFEFRIFsCH I, H
PEIRAT Lo A, SEE R RFENFHHHE 1a
ATLAZERL 1 .

P ( Elaeagnus angustifolia L. ) ¥ 4~6m,
HAMFER | oAyt RerE, R E F 25010
T 34° N DIJbFnifEdh 1 500 m LA R HBIX, ZEFKE
PO b H DX 7 XU V0 R K A R4 ) FE AR R oL, v
ARG GE B RA 0, BRI AR R4
JERARRR T, BB BAT AR RS,

ks H . 2022-12-02 & H i . 2022-12-22

FKETGICH X 3T P20 . B2 . Kb
BR, REMMATEAALE, Hiidts (Populus alba
var. pyramidalis ) FILRHMAR K, TIZHEE . i T
B WA, MOEERSA —Enmhit, EEE
PUACH X AR R i R A, Kk
FRAHAZ B R A, I a5 3 TR 22 B
PR Z 8 S A A S L BB B
W VL& VEA ( Populus simonii x P. pyramidalis
cv'Opera 8277') . #ifT# ( Populus nigra var.
thevestina ). M ( Acer negundo L.) “5/E K
R, IR 25 F TP E R 0 07 2Ok 7
B A S KA fEE O, SR Ay B 9
1, R BN Y SO A, Y
XIEE BRAHA — 2 SRR, B &N

R4 H . FEEARBFIATH (32171798; 32271891 ); i EMARHBE &1 %4> (CAFYBB2018MB005).
*RIEE BRESE, T, BIEOL. RERO . AR AL, LR 15132278569 Email : weijr@hbu.edu.cn
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AR Z AR = HIRIE T, PRI IR E DO
VA SR A (AL AT AR L 8 B AR, (H
UOACXF KA A AR A 5 L X B S8 e 2 B Y
BAPRCR, HETRA AR ATV 88
G, EEEEN . AMAREAG TR T Rk
VR, R E T — T B BB I Ak (A PR
WA

1 M5

1.1 il

MRIEHA S FEAENSEH i 02 (40°20' N,
106°55' E ) JFJ&, 1ZH bl B RAREIX, B
RS A, B (8

FEERKZICE R RXAEGENFEM ( Salix
matsudana Koidz. ) AKBt, iz [nlJ5 F A ks Wi )
OE, RIEHRENARBEEAL ML, BT
FEW o ESHCPIE T A B BCH R AL B L, B
A& (PE, 22cmx17.5¢cm x 12.5¢cm)
Hr, TERE 0B B ) ( Salix babylonica L. )
R R, AR AT L R 2R S5 5 N FH L I B 4]
W SRR ARRE 25 °C, AN 70%, .
1.2 FHi&
1.2.1 AR R 50 AU K R, R 2 R e 37 58 A AL et
e Y BIRSEAL I B S % Ginzel 461 Ik
HE o ZiE MR IR S A S 0.6 L'minT!, &
SRR Y B EAE Y REN 0.3 L'min™, Ak
VAL E 50 g WIMR 185 R i b A B A A
(KRG, REIE, Btk 3:2), HkilineT
DL ras SAE R IE LS st DU A v 5 vs 3
SRR, SRR E A DU A R . BRI
SIA 1S RH, YAt Y Y 2/3 kb skvg A
FaBEER A g 8, A7 10 min TN A
SR, B, Akl Ha 1, iR
WEGETF A HT R, RS20 P Hh e 48 S 0 A s
HE R 30~40 ko AFMER 2 Sk A 1 IR A2
B AR 4 SR ERE R 1R Y B, KR
KT, BRI TR AR A
X 8: 30—17: 30 #fr, =ik 23~26 C, MHE
h 4.80 x 10° lux, HGWEAEN T Y 4 1E L
J5 CAERCIROEUER ) o BERR O PRI SR 1 8 1k
H, KRB
122 WRkfediapELmE TS FREMNE K

FH 20 25 T 25 W BEEE WS B v AR s A 15 L e &
Y, SIRERASEN Ikttt . ES R
L 500 mL-min™ {14 9 3o 3 o A5 0 f s A A
AR TMRREL (RNAH 8K, RAK
30cm, Kl 1cm, 500 g &4 ,), RIGHEHAY
R W) A B RS (K 13 em, N4E 5 mm,
200 mg Porapak Q W [ff7], 80~100 H, Waters
Corporation, [ ), 45 & LUK 5 B 45 % 12
B A T %, SREE 3 he SRESEMUE 1 000 pL
AR (Mg, KRR ARG R A
Al ) VR B R A BRI 2 4 mL BRI,
A (100 mL'min™") ¥ 45 & 200 L, # T
=20 CIRF7F, HTIE2eny A P00 FiE kU %
5E

AR € T -fih A LA 36 A ( GC-EAD ) Hh i
#% 17 DB-WAX E4145H: (30 m x 0.25 mm x 0.25
um) A Agilent 7890A GC ( 3£[H ) il EAG id ¢
¥EAE R G0 ( Syntech, faf 2% ) 41, Pk f £ 58
U o T 7RG PR R AR R, BT A A T
w271, PSSR il A s R, Al AR
SEJGALRIERE, RIRHTFIE R R G RERGE S
FEFNREE 240 C, Rl #5963 300 °C. Fahikte
1uL, AN ELAR, Aomitet, FHERT
ACEAIREE 40 °C, 154E 2 min, L5 °C-min™" fy%
FEFTHEZ 160 °C, 144F 2 min, HJ5LL 10 C-min™
FH R THELE 200 °C, 154F 2 min.,

VER WY E B b IR B O A SOAH €833
WAL ( GC-MS, {2 7890B-7000C ) 17
ST Y%E . GC MM TG-WAX (30 m x 0.25
mm x 0.25 um ), FFFEIREE 240 °C, Aoimitke.
PERE R STHER R . MS &4k T ELE T
Ji (El) 230 C, figir: 70 eV; LML E RN
240 °C; 2FHHHESMT, TR EE 35~550 aum,

HERWE =S B (2)-3-C 1% LR
(Sigma-Aldrich £7 R A &), 8, 4l =98%);
(Z)-3-C Ml (A R B RR A, i, 2=
98%); I A b (KR 2 RIGRR A BRA
A, W, 2 99.5%). RNk AR o3 A R
% 1. 5. 10, 50. 100 ng-uL™" %5 5 MFRUEA RO
AR, T DAL il — 25 LR 5 i 7 €6 0 T L
AR AR 2R, 3E e £ ml ) 5 R B R A 5
P A 3 A R DR I
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2 W5 % 36 %

FER YIS @I KR NIST14 J& ( Scientific
Instrument Services, Inc., Ringoes, NJ, USA) ,
FEHAEPRIEAL & AR BTG B A T O RIS 59
FEPESS R, VISMRk-FrifEth ST E &0 o
1.2.3 £ WX R k& AT L 4G 2] 4% = 97 it
#F MAKIEEHECE 85 cm A4, B 12em A4
{187 A AN VD SRS T T B, 8T A i
B, BETHRENH, £ 48 h AR MR
w5,

BRI s R e SE B TT A B S A B D
AR 1 BOR AT AR (1 mx1mx1m,
AFEWIELR, 10 HAEWMETE ) iSO kb
BT, [ EC E [R) A AR (100 mL HEJE K
B ) AMRUREEAEESE (2d EH 1R ), EM%E
X TOF 5 | AR ] H % P sl 285919, 4
KACFEARE FZIREE . ZIRE A0 . 2R i | 55
10 d J5 B B HURIAR By, AR B P O 6 40 2
B BT 25 C EWN. 30 d sz, iCsemE
RIZIREE . PRONEL. FETCONEL. FAE S ORI
W HARETE (AR AR Y%=r" B ZI A 2 HE 5
B x 100, WEALR/%=EA0 O/ BREL x 100, fF
5 3 1%=4)) RUAF I OI% < 100 ), 4 34>
HH,

XGEIRY : R ER E, BUE R Fv bR

Beas 1 Be T IO e O f 2w B IE, FEAR
JHCE AR B AT RO A i e 2859, H:2H
W3NEL,
1.2.4 M EEXE  TEMREERER . KA
. W 12 em ZEA B SR AU S 8 om A2 Y
RS B (IR —3, B At ), 400
5, TERRRAR AR T B S T 80~ 160 cm 4k
E LYK (10 H), BADIEMHNEAMEH #
285K A L, N HICE B 4 OB R AR
It BREBESEIRA RS, A RS/
T AH R H O A BT L, 10 d JE B ik, 30 d
5, RO, JPC sk R ErZIREE .
L0k Q7 = NI R (A) 1G5 QN SR LRI L U N i 8
1.3 HESH

T 2 AR ) R B 45 SRR TR S 8O 1R
(Pearson x?) A7 HEE . RS REA TSI L
BN SME TRV A S B SR T 2R IR Y 22
Sk, SRH%AE 1IBM SPSS Statistics 26.0 #E17%L

Horbr.
2 HRGH

B X A F R A R AT R I
PRI T (P 1), e BRI )
BHCR 30 3k, S REM LA fE B E2E R (=
10.411, P<0.01); XF Hr 8 47 B0 v 1 & £ 50h
253, H5XHBMEERARE (x*=3.238, P>
0.05), M OV ACAE I A BE SRR 29 3k, X
HEAH A7 AR 3% 22 5+ (x°=8.584, P<0.01); Xf
PR A T S EEECR 15 3k, XA G B
75 (x?=0.689, P>0.05), Ll 44 gkeserh Ak
HBERR I R AR T 5 Sk

21

Male @ N=30 (35)
Male c ns N=25 (35)
Female a N=29 (35)
Female b ¢ ns N=15(35)
Female a * N=6 (31)

Male b a ns N=17(36)

40 3‘0 2.0 1.0 0 1.0 2‘0 30
A AL %L Numbers of adult selected
T NACKRE B M SR B R B, 55 P AU AR e A i
B aRARPEBTAK, bRRFHMB K, cRREH,
*P<0.05, ZRDE; *P<0.01,2ZRWMEE; ns, BFARE, FF
T
Notes: N: represent the number of adults choose the odor of the left
bar, and numbers in parentheses represents the total number of
adults made choice; a, represent the volatiles of Elaeagnus
angustifolia; b, represent the volatiles of Populus alba var.
pyramidalis; c, represent the blank control. *, P<0.05; **, P<0.01; ns,
P>0.05. Pearson X? test
E1 XBEXRFRBREY BIREMANREED
SR BRI R R
Fig.1 Behavioral responses of Anoplophora
glabripennis adults to different plant odors in
Y-tube olfactometer

TEXLE S (P 1), e ik £ b A A it
19 3, EEHEBEOT 17 3k, RIEHSES 4 %,
MR T AR R E RS (x%=0.191, P>
0.05); MERPEFEVIAAIM 25 3, HFHIFM R
M6k, RAEMBESE 4 3k, MR PEREV AR
IR F) RS R o A T A R KRG 80.65% ( x=
8.533, P<0.01).

22 DEMFEGERYMEESEENE
28 GC-MS I 45 5 7 i A A3 it 44 6 W) 28 il
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Hob i 2 3Fh . B2 2R EEE 280 MRS
7R EESS S ARIRSE 9 A VDA M LK E
1S EY, H AR P WIS 3R B
28, BRI 5P, EEA IFRIBEI A B, 3
FHIFEFP RGP IA 6 B, 430l 2-C0TE .
LRCER . LR EERE . W-3-C 3L T Hg . nh iz
KR B

T O R P R e B, R AT
ST e O R T A R 308G . 5 GC-EAD
I % 308 547 R ik B ( cis-3-Hexen-1-ol ) F
ZFRMPERE ( cis-3-Hexenyl acetate ) 1] 5| M it
P R AR N . YRR R B 3-8 4 (3-
carene ). TR PR AN AT 5 | b HR ik A HL A
PN o 3RE IR B R AR fil i SO B P e
w R IE EAATEE BN 2ER . 2R, Bk
37 e M) I vh £ TR TR A 2 640.1 ngrmin”'

M 520.84 ng-min™"; VAR R PEY T 2
iz I i g Sl 2 227.44 ng'min”', I 196.05
ng-min™'; VACHIH HRAG T LR EEEE 2 o 1
1.19, MEEZ N 1:2.66, FRYFTFZERAE
SN, 5 A LA R e 5 R AR [R]
2 74 A LS 0 580 T £ R P o
2.3 ERNLKE REFEME T _ERZIE = IEE
GRS, R A AE B R A D AR
Lz R A B 2R (t=-2.500, df=4, P>
0.05); HARMZIMAR R EEES (t=3.162,
df=4, P<0.05), V>R T I 1A R 2R R 5K
VAT L BRI LA TR T (t=25.166,
df=4, P<0.001); %) {735 2 T0 W 35 1% 2 =
(t=0.069, df=4, P>0.05); 4% MK A i i 2%
MR (t=-3.499, df=15, P<0.01) (L 1),

F1 ENRBEXRGEDEMIFEGHT LK 0K

Table 1 Oviposition experiments of Anoplophora glabripennis on stems of Elaeagnus angustifolia and Populus
alba. var. pyramidalis in laboratory
L FHIZIE A ECpell-ES i L ARG AEIE S L o B
Itk HIR A ber of P t of Egg hatchi Survival rate of A ight of
Method Tiree species verage ngm er o L ercen O gg hatching urvival rate o \_/e_rage weignt o
egg niche effective egg niche/% rate/% larvae/% living larvae/mg
P 8.33+1.53 a 75.00£5.00 a 100£0 a 52.67+0.09 a 51+18 b
% Single choice
E 15.00+4.36 a 58.33+7.64 b 57.33x2.94 b 51.90+0.17 a 81+16 a
P 4.67+1.15a 72.23t4.79 a 100£0 a 78.63+18.55 a 54122 a
X% Double choice
E 18.00£1.73 b 58.90+10.31 a 65.43+8.49 b 53.73+15.86 a 81+31b

e R FIER R PRENEY, ERRDE, FAAARNEFRIRREREE (P<0.05), RHE
Notes: Data are meanststandard error (SE); P, represents P. alba. var. pyramidalis, E, represents E. angustifolia; Different letters in the same

column mean significant difference at 0.05 level. The same below

XAESEgG T, SRRV AR T L 3 24k
(18 +1.73) i Z THiity (467 £1.15) (=
-11.094, df=4, P<0.01); ity I i9A R LI FE R
W2 T, (HEAEE (t=2.032, df=4, P>0.05 );
BT A ORI 2 S TV (t=7.053,
df=2, P<0.05); #hfAisRRA RENER (=
1.767, df=4, P>0.05 ); VD& FRY4iA e B E KT
Bt EAAR R (=-2.116, df=23, P<0.05 ).
24 MEEZERK

FEMRBIEEEI T, KA AR 587 Fy 4
W S 34 20 R = OO A B 2 5 (t=-0.758,
df=6, P>0.05) (3% 2), {H&)RAEH g L7
6 3 & TR LS R (t=17.837, df=
2, P<0.01), UiHVDARANE AR BRI AR

*2 XBEXRFEDEMFBYILIALH=IPER
Table 2 Oviposition of Anoplophora glabripennis
adults on Elaeagnus angustifolia and Populus alba.

var. pyramidalis in the field

R S TE A PagliE MHAARER  AFEHHCT AR

Tree  Average number of Survival rate of Average weight of

species egg niche per tree larvae/% living larvae/mg
P 33.67+4.72 a 48.67+4.72 a 37.0015 a
E 36.00£3.94 a 0b 0b

3 it

R R R R B U 3 A T IR
FeBE A EOCHEE AR, RAZER f R
MR SR RS20 i I R TR A4 B 0 7 s
BRIV AB SR AR s b, M HU 2 3
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R

36 &

BYQ s L R R (17 30 i e <o [ SR 6 AN
CIET ) o PR3 P00 50 14 8 E D M s
AR R BN (E2), 3-8, LM R
AL I e G s S S LY A 3 A el B3
AR R AR BRI 2 o AR A S [ Al
fi A oL 2 BRSO AR AR R B i B2, Al
REJE I R A i e B B U AN ) 7 AR R

cis-3-Hexenyl acetate A

oy | A —n
AR T AR
B
cis-3-Hexenyl acetate
3-carene ‘ Lo~ N
O~
‘ ’ cis-3-Hexen-1-ol
A ‘

7E/Notes: A: M H-Fri1% Female to P. alba var. pyramidalis B: M H -
VA Female to Elaeagnus angustifolia.

B2 EBEX4BHRNFEGSETERZYH
GC-EAD [ iz
Fig. 2 Gas chromatography-Electroantennographic
detection of Anoplophora glabripennis to leave
volatiles of Elaeagnus angustifolia or Populus alba.
var. pyramidalis

BIAWIFERI, SR B R A X3 A 52 b
A4 P Al W I B 2 R P P TR A ik £ 57355
P, H R B A ESR AT A2, X5 3T
HIRFFE AR R —2, AR S PR 2 S LA
A, 2 U AN R AF AR S i) 2
eSS

JEIH IR A 14 2 7= DA M) U TG SRV
PR R B A A A R R . e R
ZIRE =g Scsrh, KA PR E v A Lo, (2
TEFT S LB RO IR T (R 1), XF
AR AR IR, EE AR K2
FrAZ T T T 2R FL R B i wfl LA
B2 ZIRE T I 2, DI — BRI IR
B ZIRE AL L. ARIBIE A, KA
T BRI ZIN IO g 22, (B RAETD

A PSR GE (£ 2)0 M T2 NIRRT
IRy AT AR ]P0 AR _E 40 HUA R B
MG, EF NG SEAR B AR A i)
(VDAL ) JEARFCRA- O EEHIRF 4 HL ) F= 25,
2 YDA T 2 B O R I IR R A T RE
RAZ RN WA PR AR BRI Z
B GW, AHYD AR 5 A Vb A B BB i A
2, VARG AT T R A BRI A 1 i —
FLo BENTPHRBINOGR B A4 AP R A i
REF TR AR, WA BAA VAR
WETE L HE SR e 2 R KA R A H
R, (ARASEIRLEE SRSy, MA I A
ZEORBATRURH, DA+ BRUPASE IS AL
AT R A W AR R B T AR

T35N, AFEAERABE XTSRRI A 25 2R
RPLIGHIRFEAR—E RATEV A+ L 2R 51
JE DA PSR B A A i Al DL R A
HAEVARM EIEIER, EE AR
TR IR A 8 T R R VD A REAR S Y S R
PR T A E TR T, YA X R A X ol
s, TR U bt DA AN G 1 52
YERILIR B R AR5 IAERIFEE, T R s ik
A LAAE BHOPAE Y T AR Bt ax (0 A %
WK KA BN . PAGE LA BRSO GE
A7, DA AT S AR BURAE, (H2R
AEELIE B B PR O A R B A ORI T — 2D IR
ABFFE

4 i

JCIE B IR A R A 2 A, ORI AY 3-
Bl TR IR A Ay e 5 R A i A Y
RPN . R ARG, KA B b
b M R 2 22 T B A T L A 2
B, (U HOCIEAE S A R AR ) P I P A
MR L B ZI R R R BT B 22 . SR
N, R BRATEDDE ERAR0TIREME, H5
PAEVATE LA EAREEER AT

Sk -
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Preference of Anoplophora glabripennis to Populus alba var.
pyramidalis and Elaeagnus angustifolia

SHAO Peng-peng', YANG Bing-jun', SU Zhi?, SUN Zuo-xiang',
WANG Zhuo?, LIU Yu-ting?, WEI Jian-rong'

(1. School of Life Science, Institute of Life Science and Green Development, Hebei University, Baoding 071002, Hebei,
China; 2. Experimental Center of Desert Forest, Chinese Academy of Forestry, Denkou 015200, Inner Mongolia, China)

Abstract: [Objective] Populus alba var. pyramidalis is the preferred tree species for the construction of the
Protection Forest in northwestern China. However, the long-term single tree species planting has caused
the outbreak of the wood borer Anoplophora glabripennis (Asian longhorned beetle, ALB). There was re-
ports that E/laeagnus angustifolia had ‘attract and kill’ effect on ALB, but it was unclear whether it could be
used for protecting P. alba var. pyramidalis. [Method] In this study, we evaluated the possibility of E. an-
gustifolia for protecting P. alba var. pyramidalis by choice experiments of ALB adults’ response to host
leaves and trunks of P. alba var. pyramidalis and E. angustifolia both in the laboratory and in the field. The
volatiles could stimulate the electrophysiological responses of female antennae were also screened out
from both tested host tree species. [Result] 1) When P. alba var. pyramidalis leaves vs E. angustifolia
leaves, ALB females preferred E. angustifolia, and accounted for 80.65% of adults made choice, while
males did not show significant preference; 2) cis-3-hexen-1-ol and cis-3-hexenyl acetate from P. alba var.
pyramidalis, and cis-3-hexen-1-ol, cis-3-hexenyl acetate, 3-carene from E. angustifolia could arise the an-
tennae responses of female; the ratio of cis-3-hexen-1-ol contents between P. alba var. pyramidalis and E.
angustifolia was 2.66:1, and the ratio of cis-3-hexenyl acetate contents between two tree species was
1.19:1; The intensity of electrophysiological activity stimulation varied due to their different content; 3)
when tested P. alba var. pyramidalis stem vs E. angustifolia stem in the laboratory, the ALB female pre-
ferred gnawing egg niche on E. angustifolia and the number of egg niche could reach to 18 + 1.73 per
stem, but the percent of effective oviposition (eggs laid in the egg niche) on the P. Alba var. pyramidalis
(75.00%) in the single choice experiment were higher than that on E. angustifolia (58.33%); 4) The cage
experiments on the trunk of the host trees in the forest showed that there was no significant difference in
the number of egg niches gnawed by females on the two tree species under no selection conditions, but
the larvae did not survive on the E. angustifolia trunk. [Conclusion] Our results confirmed that the E. an-
gustifolia has a certain degree of attraction to ALB adults, but further researches are requiered to determ-
ine whether E. angustifolia can effectively control the ALB population in a certain area.

Keywords: Anoplophora glabripennis; Populus alba var. pyramidalis; Elaeagnus angustifolia; Host
selection; Protection Forest
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