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FRN MR, EFHREZ RS TER, BAERMTEERE ). REFREAS KRG
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5 Coccinella septempuncrata EFR T RET . BEE . FET 500 mL BRI ELISE, LA
B 04 ho TENFAEETILET 2~ 3 R, BB A CET AR R AREY, HESHREA
TR BB ARG IR, U 500 mL BE3LESP, MO Z L3 Bobtn, PHLEARETREE R,
ZREARAT NS, AEEPEEE, RESWRER, SRAIEEE 24 he

1.1.2 Y EMRSEMEE: 10 Y BRI, 28 Tulings T ALEIEIEHR Y BRI, Y
EEEFFANEK 10 cm, FH 000, WZ 1.0 em - BB HIEGRIEIEA IR, BARKEE
IE AT RIS IESS . MIRGEAE AR, BB TR ATARSE. b 80 ~ 90 mL/min. S
10s /o5, ABSEEMEROTIARE, BHMS. REESWIEs), 7580 E = EH
ANHPH—E, ZHTRZEPITHES 25 on B, A3HEL SMENR 20 £ K&, S0
10 KBFEH 959% ABEBUEE R 9 . SMEE, T IR BB SWRERAY A ENC R, B
FAME 10 35, LIHBRT] BETF R RO PIVE A ARBTIE AUATIR 2 . R BEURIGUNT 7 A0 s 50 4 ) 1 A i
IR, U R RRRE A R G AR S0, WA RIE, FREWIS Ho: 50:50, B
X P R ) A R E R M B . 20 BRIE: RAEEF S 000 SRE T ERHFMF, MEEE
OV 30 mL IEYE 1.5 min, THIE; EHEHEEZBNER 1.5 min. TG ERQABE DK TR
FRP BB PER, FPFEAL 450°CHEIT FI0K Na, 80, 2 g M EERPEIAKS. &
AWCHIEREL g mL, FHARARFAEL0.8mL, 77T 2ml NZHEIMTE&H. ECHMNZET
EEar AN ECERY (b (U5 0 MOBERY (B (RS b,

FEGEEF 5 000 3k, HEREFEEEAEREZN. EETFCHRER. IBZEEMiCAEZ
BRENH () (RE o MECKEEZESRY JB) (RS .

IR B B AW S8 0.8 mL as by o A d EEEHH 2 RN WRIFHRL IR A kA,
HAME AN FNEVCEE (E e 4B 0.8 mL B AR /F A% .

1.2 3MERBMNEFER TR R EIERE

1.2.1 MR E: s, PRS- Rk,

1.2.2 BHABRANC SRS ZEERNEN. RS, MRS, B EBUGE.
HTER. WHNEERRERE. BRURIFNE.

TE 15 mm x 7 mm EERIE . RIEEMN 10 oL WRIFEER, 15 IBE0I A — o BB D B3R S )
BE, WMABREREE, BAGEPRH. ST IR R B 1K bk A MBS SRR, P A T
B, BILEZENHEMAWTEEH. ZEBRMAMAES, MAmEENDTRER. 5
HEENE D mESWERES, HOMNERA, FE2m AL, HE 100 mLmin o 8 TE
0.1s. [AF30s BAFHHFIUBEREEBENFRESE . AFEVRESES. 50
B —MERREM 15 B . HE FAG (electroantennogram) EH{E.

1.2.3 FRIE: 455000 LFEWF5EH 6 mL EEECHIEN 1.5 min: HE A 6 mL EELBE
BE 1.5 mine ARG R RBESREERFETERT 1 wl, FTSHERWICH o Fb. KIEEH
H, MIKHEZZR . ERECFEERE, MEERRICH « ELEY . MRTTHEHES®K
FAWRYE 2 24 100 pl.
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1.3.2 fESAGI T D AUREIERES, HAESE GCIA .« Bi%H: 50 mx0.2 mm id
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PEG-20 M A EEHEH. BFAE: HiR 50~190°C, 3C/mn. Wi FD. B AS-
CR-2AX (IS TEHL . BRIRHEFE 3 (L. HFRIFEAAT P ARiE SRR B B 1 SR P B &4
2. 2 SURERAMAS . 3% HP-5890A $K ) HP-5972 MSD JAiE . (LigiE: 50 mx 0.2
mm id PEG-20 M £ LB MEFE. Aaindtss. H 0EE: 20000, GO/MS ZEOIRE 280 €-
T THR: i 50 ~190C, 3 C/min » 190CHRSF S mine BIRHFE3 (L. FIBTE, HH
FE70 V. ITHEEM. B 99.99 ¢ 2. HAWE: 0.625 mL/min » WE: 22.4 ml/
min. 30 EMFER: B T IEEBNLE R E ERIEITE AR &4 2
M, X H PR A S SRERERESAYTRRELEDIE coms ERREREZE. KBERSE
BaE rneEE P EASEmR S AR RE R, S ESEEREY. DREEN 100%,
RIGEAFNEth. X T 2BERY, SHERKRAEEDLH 100 L BT I1A 100 x
10 © o/imL BIZEME 2485 10 L 1F R IbR, LAZERE ZBEAUETHA R 1009 . A WEEA 5 2
ELT AR S &

2 GRkE5s

2.1 7 FREXFEEHARZ R BT AR

as by oM d X TUF AR, EWAEIHE3 MEMRBATETHENIERY (B 1. WA
FUHRRATARTI RENFCE, THAVNENER, BECHEERDHEEHE. 2P
LRI B o FINE (ECk BEmEMNEREZEKFE (P<0.05).
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a [— 1 a C . 1 A — | 1
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Bl 1 FIEF4EERIECEMZBNRR YR 3 RS HEE
Fig. 1  Aftractive activities of n-hexane and ether rinses from tea aphid
body surface to three natural enemies
(] FREHIBRIT AT & endency percentages of natural enemies to odor sources:
W R B AT F tendency percentages of namral enemies to controls:
Ar FIEER Chrysopa sinica: B: BTEME Aphidius sp.: G GEIH Cocanella septempunciaia :
ar IFCREWM (55D n-hexane tinse Cearly): b: ZBHEHEYT (J2) ether rinse Ulate);
o SEBEEBEY (55D ether rinse Ceary): d: [FCAREMEYT (J3) n-hexane rinse (latel;
1t [FOHE n-hexane: 2: ZBF ethers = 0.05 KF LR significant at 0.05 level
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2.3 ECHRERYERMEESS a b ¢ d
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B 3 FE 4 535004 co-Ms MAF R R EC 54 Volatiles

A OBRRESE N S B T EIEE. EomEs -
4 B e 3 : g K

hH 1oj¢;ﬂﬁagﬁ£gf;ﬂlﬂzt:$@@ { benzalde- 7 BB ) EAG 51

hyde)s F5H5REZ (linalool? A% (naphthalene) 7 B B Fig. 2 EAG responses of three natural

1] E*ZT'\){%{/K%% E‘]*ﬁ—ﬁn Eé‘i‘ 7 éﬂﬁﬁ:ﬁﬁﬁ?{ EF' enemies to of n-hexane and ether

MK FAE GC-MS BT L 22 T AR 4 3% B9 IS MO 1 ns. iﬁl;;ag:id body surace

VIB P, 24 U R 3% E AL A ) 472588 i oy 5 |

IT_EHE}:E j"] 100% - E ?;EIJ' 't HEB% ﬁu T: 2.5-C :@ﬁ B HEME Coccinella seprempuncrata

(2, 5 -hexanedione > 4 78%; T 4% (eicosane) av by o di FIE T same as Fig. 1

2% 4-HE FE5 (4-methyl-octane) A 64%. T —4i Cundecane’ 4 67%. 2,5-"E B
(2,5 -dihydro-thiophene) 59%. 1,2 -REER-A- (=T QR _FEE> [1,2 -benzenedicar-
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Fig. 3 Total ion current chromatogram (TIC) of n-hexane rinse from tea aphid hody surface
9.01 min: +—1% undecane: 12.02 min: &5 BE benzaldehyde: 12.46 min: 2, 5-CZH02, 5-hexanedione:
13.38 min: 2 WY 2, 5 -dihydro- thiophenes 15.01 min: FMREE linalool: 16.95 min: 2% naphthalene:
24.35 min: 4 FE-FIR 4-methyl-otane: 37.20 min: 1, 2 -FERE-I- (ZTELE_FEE)
s 2-benzenedicarboxylic acids his (dibutyl phthalate) ; 39.70 min: — T ZE 45—
FERES dibutyl phthalate; 41.85 min: — 147 eicosane
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boxylic acid, bis (dibutyl phthalate )] 4 83% ., — T E-402x “HEEE (dibutyl phthalate) 74% .
WEN 10 MR EET A 100%, BEAFHESEE, ESHEMHSE (B 5. Ahx
HEE, 2,5 O ", FEENZEFERD. Lk — M. 4 BB R, T—k Bk,
5-"EMEN . 1,2 - ARERON (CTE MR ERE NM-TE R _FEBRENESEND.
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Fig. 4 Total ion current chromatogram (TIC) of ether rinse from tea aphid hody surface
23,86 min: ZEEE 28 decancic acid. ethyl ester: 34.52 min: R-2-CA5 T E-2-hexencic acid: 36.94 min: [F+HI% heptadecane:
20.59 min: — T E PFE " HEZEE dibuyl phthalate: 42.24 min: — T4 eicosane: 43.68 min: T7L4E nonadecane:
54.98 min: 2,6,10,14-T] FE+ IR pentadecane: 2,6, 10, 14-tetramethyl-;
57.30 min: FE IR tetratetracontane
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fig. 5 Components of n-hexane rinse of tea aphid body Fig. 6 Components of ether rinse of tea aphid body

surface and their relative amount
1t T undecane: 2: ZE FIE benzaldehyde: 3: 2, 5-C2
BW 2, 5 hexanedione; 4: 2, 3 & EFr 2, 5-dihydro-thio-

surface and their relative amount
1. BB Z.F decancic acids ethyl esters 2: -2 245 T E-2-
5 b _ _ = hexenoic acid; 3. IFT+4% heptadecane; 4: ZT E-45HE_
phene 5: 5 E ;:E'I;S;ethyl-ls 6-octadien-3-ol; 6#;3;[ S B dibuyl phhalate: 5: = T4 sicosanes 6: L4
n@hmdili:;:gt -H_; Eﬁﬁt‘;n;ﬂ)lyl—octane: 5 I_, o ) nonadecane: 7: 2. 6, 10, 14-J0 F & + A 4E pentadecane,
Be . (ZTESED §) 1 2—ber41iened1carboxyhc 2,610, 14 temameniyl ; 8: T1GEED] 145
acids bis (dibutyl phthalae): 9: =T E-4F % — FE; F g

tefratetracontane

dibutyl phthalate; 10: Z4% eicosane
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2.4 ZEETRYRELR A

GC-MS MW 2. BREW 7 M EERRNAAS. R2-OMME (E-2-hexenoic acid ) Shrff
FRERA—E. —TEASR-HBREN - HRERECHRERDEEAMAES, LEESHA
TT% M 75% . E+-L5E (heptadecane) PCECE# 95%, 2, 6, 10, 14-WFEFTLT (pentade-
canes 2, 6, 10, 14-tetramethyl-> 4 71%, WHE I+ %% Ctetratetracontane > A4 68% ., T JLAE
{nonadecane) JJ 78% . EWFHAFMEEAIEN 1, FHMEEMRESZHEMHAT 2E (B 6,
fo-CRREE B

3 Wi

Powell 550 R I AG P 5 0F o % Aphidius ervi 5% ZU M BTG 58 B2 1) B 65 ()50 5 9 Acyrthosi-
phon. pisum W, TABTCE F T HME TR, AABETEFIHZENF R &3
£ 1] 2 FA VLSRR RIFARRIAT T UM 7 KRB, SRS 3 ARG —ER5])H
Jye PR ERPEFFEER, BREGEFE RGN TSR 5 R B R
.

TECHEER S EEMSR, OTHERRENETE. 2, s RN EEE. FH
BERYSERHFERYNIZA S, ERE—MESIRBARREAS (HXRE, ARRITIE
Wo s-CoMA G EHERME T BTE . Liepert F 7RI, WENTHIERE Lysiphlebus
cardui SHF L RGIS Aphis fobae cirsiiacanthoidis HRAEGEHE (n-akanes), F. =, =H
ke, ERREEUHERIEY (B T2 EWHEREN S o s TFERE). SH
TENE B o B A RN BT A T R FOK B Lasins niger M, KR ISR TR
WF . WCRF AT AR ., {2 = 3007 R R AT Trioxys angelicae ERPEHEK® (Cpyn oo Ca M0
Gy B -11-592 Calkene) T8 S22 RITRFII T . &A% Apis mellifera camica PRIR s i
EHRNERESFE. SCBEmiE . MEMERSE N ZERERER. MR FEEE R R
i, R THEEER G ~ G AT G~ GIUEBEERKN. EBRERSEN ALY
e, &, BRMEREREENERAEERHE, MEEREATIRA . &
WIFINH R T R BT R & ke A0y, TERE-RECEMARS P, R REE A 24
BEOEEGERR, ERAERAMEE.

TFHREN EAC ODHEEWF, MELER EAG Wt/ WFak, FORe R0 30 A ih () Y i/
WHZER, AMERENEELNGEEM-CEN RS E LI ERZERME, HERND/H T
AEWZRZE R, XA R T FAG FIT R E 5 (0 1 BB AZER.

AIAFEH—UARE T RIFRGVEFEET A D, Eha ANy
et EHARELTREVILEE, MAASmILiEALS. BEBEMNERN 1.5 mn, HE
KR, AR REEERZ R A R T .

il AR RERTNE. KA., REAAMNEZRZEYER LSRRI Fet
F IRV FEELRERHRTLRN, EAGHFRFI TAFTXFADELSBRIAE
RELAEBEES ZHER LR EF LRSS, BT b—FRuUE e Bl
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Attractive activity to natural enemies and component analysis
of the rinses from tea aphid body surface

HAN Bao-yu
(Tea Science Department of Anhui Agriculnwal University. Hefei 230036, China)

Abstract: With behaviour bioassay and electroantennogram investigation. it is found that both n-hexane
and ether rinses from tea aphid body sutface showed obvious attractive activity to its important natural ene-
mies Aphidius sp.» Chrysopa sinica . and Coccinella septempunctata and the attractive activity of n-hexane
rinse was slight stronger. GC and GC-MS analyses showed that the main components in n-hexane rinse were
undecane> benzaldehyde, 2,5 -hexanedione, 2,5 -dihydro-thiophene, linallol, naphthalene, 4-methyl -
octanes 152 -benzenedicarboxylic acid» bis (dibutyl phthalate» dibuty]l phthalate and eicosanes in which
the amounts of henzaldehydes 2,5 -hexanedione and linalool were a little more than the others. The main
components from ether rinse were E-2-hexenoic acid> heptadecane. 2.6» 10 14-tetramethyl-pentadecane -
eicosanes tetratetracontanes dibutyl phthalate and nonadecane, among which the amounts of £-2-hexenoic
acid and heptadecane were much more.

Key words: Toxoptera aurantii; body surface ringe; attractive activity; natural enemies; component

analysis; behaviour bioassay: electroantennogram



