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Abstract: Oviposition-repelling activity of essential oils of Dolichandrone cauda乔lina (Hance) Benth. & H∞k. F. , be

havioral tests using four-anned olfactometer and elecroantennograms (EAG) responses using EAG recording technique in Lir

iomyzasαtivae ， were all studied. The bioassay results showed that the repellent effect of the volatile was dose-dependent; the 

best effect was at dosage of 5μL ， IIPC and repellent rate were O. 289 , 55. 14% respectively. Olfactory response of L. sati

vae indicated the strong repellent effect of the ess巳ntial oil , and no pattems differ巳nces between male and female. The EAG 

recording produced analogous results: the essential oil elicited an EAG response in leafminers adults , and showed a dose de

pendent. GC/MS analysis of essential oil indicated that there were 21 known compounds; the dibutyl phthalate had the high

est relative concentration (56.55% ) . 
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猫尾木挥发油对美洲斑潜蝇产卵驱避作用研究

AISHA Habita，陆永跃，曾玲

(华南农业大学昆虫生态研究室，广东广州 510642)

摘要:采用室内生物测定和电生理学的方法研究了猫尾木挥发油对美洲斑潜蝇产卵驱避作用以及美洲斑潜蝇对该

挥发泊的行为反应和触角电位活性.生物测定结果表明，每棵豆苗施用 1 -5μL 挥发油，大部分处理的落卵量明显低

于对照，其中 5μL 剂量效果最好，干扰作用指数( IIPC) 和驱避率分别为 0.289 、55.14% .这表明挥发泊对美洲斑潜蝇

具有明显的产卵驱避作用.四臂嗅觉仪测试中对挥发油的第一选择率明显较低，处理的停留时间大部分低于对照，

进入次数仅在 250 mLlmin 流量时处理明显阵低.雌雄虫对挥发油的嗅觉反应元差异.美洲斑潜蝇对挥发油表现明显

的触角电位活性，且随着挥发油浓度增大而增大.触角电位活性与挥发油量之间的关系符合模型Y = 43. 414eo . 369回9 山

应用 GCι-MS 分离出猫尾木挥发油主要含有 2剖1 种化合物，其中邻苯二甲酸二丁醋含量最高，占 5拓6.5妇5% ，其次为邻苯

二甲酸二乙基己醋和 1 -圭烯一 3 一醇，分别占 9.8% 和 6.649毛.

关键词:美洲斑潜蝇;猫尾木;挥发泊;产卵驱避

Plants contain a large reservoir of chemical struc

tures w'.ith biological activity. Researches with altema

tive methods for controlling insect pests and especially 
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food attractants , oviposition deterrents , mating disrup

tion using sex pheromones and antifeedants have pro

gressed greaÙY in recent years[1 1. According to Akhtar 
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and Isman [2] , plant secondary compounds have heen 

the suhject of thorough investigation for the past 30 

years in an effort to discover new sources of botanical 

insecticides and antifeedants. Well-documented records 

show 由at before 1850 , 20 plant species helonging to 16 

different families were used to control the agricultural 

and horticultural pests in Western Europe and Chi

na [3.4]. Actually the use of plants compounds is still un

der development , and only time will tell whether or not 

they will widely adopted [5]. Only more than 250 000 

plant species on our planet have been properly evalua

ted for use in pest control [6]. The rich knowledge of 

plants with pesticide properties was not lost in China , 

as evidenced by a recent report stating 出at in China , 

different parts or extracts of 276 plant species are used 

as pesticides[7] . Some insecticides of plant origin were 

used on a large scale hefore they were out competed by 

synthetic insecticides; nicotine , rotenone and pyrethrins 

have heen extensively used and were effective insecti

cides because 由ey degrade rapidly , do not accumulate 

in the food chain[8]. In the present study the repellent 

activity of essential oils frorr, Dolichαndrone caudα-felina 

against Liriomyzα sativae (Bla配hard) was investigated. 

The olfactory and electrophysiological response was also 

determined , and the chemical composition of the essen

tial oils was detennined hy GC/MS analysis. 

1 Materials and methods 

1. 1 Insect collection 

Infested leaves wi由 L. sativae larvae were collect

ed from the countryside in Guangzhou. Mter larvae 

were changed into them , pupae were collected in small 

tubes , and new emerged adults were ready to tests. 

1. 2 Extracting method of essential oils 

Fresh leaves of D. cαudα-felina were collected 

from the campus of South China Agricultural University , 

and cut to small pieces then steam distilled. The mix

ture of oil and water ohtained was separated using ethyl 

ether , then dried hy anhydrous Na2 S04 and the solvent 

was removed using evaporator rotator. The crude of es

sential oils was stored in a refrigerator at 3- 4 "C until 

used. 

1. 3 Bioassay methods 

Kidney bean plants Phαseolus vαgαTÏs L. were used 

as tested host plants , with two seedlings in a cup each 

seedling has two leaves. A known quantity of essential 

oils was applied at a filter paper heside the seedlings 

placed in a bioassay cage , adult leafminers were intro

duced in the cage , and 10 % (ψ) of honey was provid

ed as a supplement food to the adults. After 24 h num

ber of eggs was checked under the microscope. The ex

periment was conducted at (27 :!: 1) "C. 

1. 4 Behavioral test 

Four-anned olfactometer was used to test the he

havior of the both sex of the adult leafminer , one ann 

was selected as the treated ann , and the other 3 arms 

were untreated. The humidified air stream , drained 

through a hole in the center of device , was set at 60 , 

100 , 200 and 250 mUmin successfully for each arm , 

in each test flow , 20 adults were individually introduced 

into the chamber through the exit hole and test time was 

10 min for every adult; the adult was moved freely in 

the chamher , the time spent in each ann , the numher 

of entries and the first choice of the test adult were re

corded through the software OLF A. 

1. 5 Electrophysiological recording 

The elecroantennograms (EAG) technique and the 

odor delive可 system are as describing hy Zhao and 

Kang [9]. The tested insect's head was removed , and 

the tip of the arista cut off , the reference electrode was 

positioned into the haemocoel of the cranial cavity , 

while the recording electrode was connected with the cut 

arista. A constant flow (0. 1 Umin) of charcoal-fil

tered and humidified compressed air was passed over 

the antenna through a disposahle nozzle positioned 1 cm 

from the antenna. Test substances were introduced into 

the air stream hy inserting the tuhing of the cartridge in

to the hole of delivery tube and injecting the odor stimu

lation was 0.2 s , the signal was amplified 10 x by a u

niversal AC/DC Un-06 and viewed in the computer 

screen. EAG's were recorded with a Syntech EAG car

tridge recording system for windows. Different concen

trations were prepared hy dilution of D. cαudα乔lina es

sential oils wi出 paraffin oil; they were applied to filter 

paper , which placed inside Pasteur pipettes (l = 
15 cm) , a standard stimulus cis-3-hexen-l-01 was test

ed. For each stimulus EAGs were recorded from 10 an

tennae of the leafminer flies , the negative deflection val

ues were recorded in the computer. These values were 

converted by measuring the percentage of the response to 
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the accompanying cis-3-hexen 1-01 standard. 

2 Results 

2. 1 Oviposition deterrent of D. cauda仲lina

against L. sativae adults 

The data in the tah1e 1 showed 出at all dosages 

(except dosage 3μL) had a significant repellency 

effect on the 1eafminers adults , and the hest effects were 

similar in dosage of 1 , 2 ,4 and 5μL. The repellency 

rate was 57. 289毛， 77.389毛， 65.32% and 66. 83% re

spectively. 

Tab. 1 The effect of oviposition deterrent of plant volatile 

on adult leafminers L. sativae1
) 

dosage/ j.LL mean number of eggs repellency rate/o/t 

8.50:!:0.80b 57.28 

2 4.50 :!:O. 50b 77.38 

3 13.00 :!:5.45ab 34.67 

4 6.91 :!:2.61b 65.32 

5 6.66 :!:3. 27b 66.83 

O 19.92:!:3.19a 

1) Means in the same column , followed by the same letter are 

not significantly different at level 0.05 (DMRT) 

2.2 Olfacto叮 response of L. sativae in various 

flow rates of plant volatiles 

The results of hioassays in the olfactometer are 

shown in the tah1e 2 and tah1e 3. In the contro1 , the 

leafminers spent more time than in the treated arms. 咀le

time spent was significant1y different in different air flux , 

it was the maximum at 60 mνmin ， and 250 mUmin of 

air current in the contro1 arms was the 10west in treated 

arms. The numher of entries was significantly different at 

250 mUmin hetween contro1 and treated arms. The first 

choice rate was significantly different in all different air 

current flux. The results in the tests showed that essen

tial oi1 had ohvious deterrent effect on the L. sativαe a

dults. Olfactory response patterns of male and fema1e 

1eafminers were simi1ar in the hioassay (tah1e 3) . 

2.3 Electrophysiological response of L. sativae to 

plant volatiles 

The chemica1 senses of insects are characterized hy 

an extremely high sensitivity and are key factors for the 

insect's hehavior. A variety of electrophysio1ogica1 and 

hehaviora1 hioassays have heen developed to use these 

features for scientific and practica1 app1ications. EAG is 

Tab. 2 Olfactory response of L. sativae adults in various flow rates of plant volatiles1) 

air current flux/ t/min number of entries first choice 

(mL. min -1) CK treatment CK treatment CK treatment 

60 2.80 :!:O. 23a 1. 00:!:0.54b 2.40:!:0.30a 2.15 :!:O. 50a 0.95 :!:0.10a 0.05 :!:O. lOb 

100 2.67:!:0.25a 1. 64 :!:O. 73a 2.10 :!:O. 60a 1. 70 :!:O. 95a 0.80 :!:O. 15a 0.20 :!:O. 15b 

200 2.60 :!:O. 27a 0.65 :!:O. 49b 3.06 :!:O. 70a 2.15 土 0.82a 0.90 :!:o. 13a 0.10 :!:O. 13b 

250 2.72 :!:0.15a 0.07 :!:0.05b 2.68 :!:O. 32a 0.40:!:0.20b 0.95 :!:o. lOa 0.05 :!:o. lOb 

1) Means in the same column , followed by the same letter are not significantly different at level 0.05 (DMRT) 

Tab. 3 Olfactory responses of femaIe and maIe of leafminer adults in various flow rates of plant volatiles1
) 

air current flux t/min number of entries first choice 

/(mL.min- 1
) 

60 

female male female male female male 

1. 61 :!:O. 36a 2.18 :!:O. 54a 2.35 :!:O. 39a 2.20 :!:O.44a 0.50 :!:O. 00 a 0.50 :!:O.OOa 

100 2.03:!:0.55a 2.29 :!:0.57a 2.48 :!: 1. 06a 1. 32 :!:O. 32a 0.50 :!:O. lOa 0.50:!:0. lOa 

200 1. 81:!:0.54a 1. 44:!:0.35a 2.28 :!:0.57a 2.93 :!:O. 92a 0.50 :!:O. ooa 0.50:!:0.00a 

250 1. 42 :!: O. 33a 1. 37 :!: O. 32a 1. 52:!: O. 40a 1. 56 :!:O. 35a 0.50 :!:O. OOa 0.05 :!:O.OOa 

1) A pair of means in the same row in the same index , followed by the same letter are not significantly different at level O. 05 (DMRT) 

a kind of technique for recording the sensoηinforma

tion. It invo1ves measuring changes in electrica1 poten

tia1 across the who1e antenna. It has the advantage of 

exposing vo1atile components within a mixture of chemi

ca1s to all the receptors on the antenna [10]. The data of 

EAGs recorded in the experiment indicated that the es

sentia1 oi1 of D. caudα-felina excite the sens。可 cells of 

olfactorγsensilla ， which can he as messenger to insect's 

hrain to regu1ate its hehavior and avoid oviposition of L. 

Sαtivαe. The results showed a1so 出at EAG were dose

dependent , and the model Y=43.414eo.369 1X construc

ted can descrihe the relationship hetween the D. cαμdα

felinα 巳ssentia1 oil and reduction ratio of EAG response 

to the. standard (Fig. 1) . 
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2.4 Chemical analysis of D. cauda仲lina essential 

。il

The analysis of essential oil of D. Cαudα乔lina

using gas chromatography/mass spectrometric showed 

the majority of compounds are some oily esters; the 

dibutyl phthalate had the highest relative concentra

tion (56.55%) , followed by di- (2-ethylhexyl) 

logarithm of dose of 巳ssentialo忡L phthalate (9. 8%) and 1-octen-3-01 (6.64%) 

Fig. 1 Dose-response of L. s础阳 to D. ca础乔lina essential oil ( table 4) . 

Tab. 4 ChemicaI composition of D. cauda气felina 剧entiaI oil 

retam llme molecular relative 

/min 
compound name 

fOI1Uula 
probability 

content/% 

3.96 3-hexen-l-ol , (Z) - (CAS) C6Hl2 0 30.23 2.24 

4.50 hexanal (CAS) C6H12 0 29.21 2.39 

6.75 ( + - ) -5-cyyclohexyidene-3-hydroxy-l-pentene Cll Hl8 0 62.05 0.87 

7.67 1-∞ten-3-o1 C8Hl6 0 48.56 6.64 

10.72 linalool oxide (2 ) ClO Hl8 02 48.25 0.49 

11. 65 linal∞l ClO H1SO 63.21 1. 67 

14.34 benzoic acid , 2-hydroxy methyl ester (CAS) C8H803 44.86 0.43 

18.64 10 ,12-otadecadiynoic acid Cl8 H28 0 6.73 0.68 

19.69 á -damascenone C13 Hl8 0 78.09 1. 41 

20.86 Q-!Onone C13 H20 0 38.63 0.73 

23.31 nonadecane( CAS) Cl9 H40 12.44 0.34 

27.88 hexadecane , 2 ,6 ,10 ,14- tetramethyl- (CAS) C20 H42 7.39 1. 18 

33.50 dibutyl phthalate Cl6H2204 55.18 56.55 

39.15 2-hexadecen-l-ol ,3 ,7 ,11 , 15-tetramethyl- , [R-[R 窑， R • -( E) JJ - (CAS) C20 H40 0 43.25 0.99 

47.15 di- (2-ethylhexyl) phthalate C24 H38 04 46.72 9.80 

3.96 3-hexen-l-ol , (Z)- (CAS) C6H12 0 30.23 2.24 

4.26 (Z) -3-hptene C7 Hl4 10.35 2.81 

5.39 benzene , methoxy- (CAS) C7 H80 94.3 2.07 

19.96 10-( acetylmethyl) -( + ) -3-carene C 13 吨。 0 19.6 1.31 

30.73 1 ,2-benzenedicarboxylic acid bis (2-methylpropyl) ester (CAS) Cl6H2204 39.25 1. 02 

3 Discussion 

D. caudα-felina (Hance) belongs to the family of 

Bignoniaceae , which posses a wide of interesting chemi

cals structures and pharmacological activities [11]. D. 

cαudα-felinαis a tree with 5 -15 m tall , young bran

ches , leaves and peduncles yellow-brown , flowers 

yellow or yellow red , leaves 30-55 cm , leaflets 4-8 

pairs. This species is found in sparse forests , humid 

places 900-1 200 m , distributed in South and South 

East Asia. It has been used for medicine and pharma

cology. 

In Thai's traditional medicine , the leaves and 

barks are extemally used for treating skin diseases as 

well as being intemally used for analgesic effect. In in

vestigation done by Joshi et al [12] for this species , they 

isolated some compounds like dehydro-alfa-lapachone , 

lapachol , dehydro-iso-alfa-lapachone , B-sitosterol , B

lapachone , tectol , paulowin and paulwinin and palmi

tone from the alcoholic extract of stem- heart wood. 

Early , Tripetch et a l. [13] isolated 19 compounds , 5 were 

new verbacoside derivatives (markhamiosides A-E); 

one was a new hydroquinone derivative (markhamioside 

F) along with 13 known compounds from 由e leaves and 

branches of this plant. Six classes of compounds have 

been identified: qummes , flavonoids , terpenoids , In

doids , a phthalate and a phenolic ester , these com

pounds seem to be widespread in this famil/
11

]. Urrea-
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bulla et al [14]. indicated the biological activity of phe

nolic glycosides , which were isolated from Alchomeα 

glαndulosαand showed an antifeedant and larval growth 

effect against Spodoptera frugiperdα. 

There was no interest investigation for its effect on 

insect pests. The results of this study confirm that some 

occurring botanical materials have definite ovipositional 

deterrence against the vegetable leafminer L. sativae. 

The material tested produced a significant reduction in 

the number of eggs deposited by the insect on the trea

ted kidney bean leaves. 

The behavioral and electrophysiological response of 

the L. sativae toward the essential oils of this plant con

firms the previous results obtained. The experiments 

showed that the essential oil of D. caudα-felinα ， when 

applied at high flow rate 250 mUmin significantly re

duced the time spent and the numb巳r of entries in the 

treatment area , and applied at concentration of 

o. 1 mUmL elicit a distinct EAG response. 

The chemical constituent of the D. cαudα乔lina

essential oils analyzed by the GC/MS , showed a total of 

twenty essential compounds that the dibutyl phthalate as 

a major compound with concentration of 56.55%. 

This study is only the starting point in the long 

process of development of these chemicals as a promis

ing component of leafminers management program and 

served as the foundation for more detailed investigations 

of the effects of selected extracts on the control effect of 

Liriomyzα. 
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