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Abstract: [ Aim] To evaluate the attractiveness of three plant volatile compounds linalool, methyl
jasmonate and geraniol to Thrips hawaiiensis and Orius strigicollis, so as to provide a basis for utilizing
plant volatile compounds to attract 0. strigicollis for controlling T. hawaiiensis in the field. [ Methods]
The attraction rates of linalool, methyl jasmonate and geraniol at the concentrations of 980, 10, 0.1 and
0.001 g/L to T. hawaiiensis adults, and the 5th instar nymphs and adults of O. strigicollis were tested,
and the time effect of attraction and attraction rates of 980, 10 and 0.1 g/L geraniol to adults of T.
The numbers of T.
hawaiiensis and 0. strigicollis adults attracted by 10 g/L geraniol were further determined in the field

hawaiiensis and O. strigicollis were determined using a Y-type olfactometer.
greenhouse condition. [ Results] The attraction rates of methyl jasmonate at various test concentrations to
T. hawaiiensis adults and the Sth instar nymphs of O. sirigicollis were not significantly different from
those of the control group ( paraffin oil). Linalool at the concentration of 980 g/L. showed significantly
enhanced attraction rate to 7. hawaiiensis adults but linalool at various test concentrations exhibited no
significant change in the attraction rate to the 5th instar nymphs and adults of O. strigicollis compared
with the control group. The attraction rate of pure geraniol (980 ¢/L) to T. hawaiiensis adults
significantly increased, and those of high concentrations (10 and 0.1 g/L) of geraniol to O. strigicollis
adults significantly increased but those of 10 and 0.1 g/L geraniol to O. strigicollis nymphs did not
change significantly as compared with those in the control group. Geraniol at different concentrations had
a significant time effect on the number of T. hawaiiensis and O. strigicollis adults attracted, and the
number of adults attracted by 980 and 10 g/L geraniol were significantly higher than those attracted by
geraniol at the other concentrations at 2 h after treatment. Regardless of whether the pepper seedlings
were damaged by T. hawaiiensis adults or not, those treated with 980 and 10 g/L geraniol had
significantly higher attraction rates to adults of O. strigicollis compared with the control ( clean water).
Treatment group spraying 10 g/L. geraniol in the field greenhouses had no significant difference in the
number of attracted adults of T. hawaiiensi in 5 h but had significantly increased number of attracted
adults of O. strigicollis compared with the control group spraying clear water. [ Conclusion] Three plant
volatile compounds linalool, methyl jasmonate and geraniol have different attraction rates to T.
hawaiiensis and O. strigicollis. Geraniol at the concentration of 10 g/L. can effectively attract adult O.
strigicollis within 5 h but can not significantly attract T. hawaiiensis. These results provide the theoretical
basis and technical support for using geraniol to attract O. strigicollis for controlling T. hawaiiensis.
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TR A BERE, W0 To e B4 AR U
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980, 10 F10.1 g/L 3 Pk BEACHIA , I % B IE K=
XS IR o 25 Ah PH [V o) 2 8 r R 30 8 M 5 ol
30 Skalipg Jr/IMERE R 12 Sk (REAL B 5 B AU
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df =1, P=0.008) , H-Ax i i A s 6] 45 Jfa g =% ik,
WS F S0 A2 5 AR E (P >0.05) ;5
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ANTR) v B A B e /NG 5 A U T | Fe s
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1, P=0.023), 10 ¢/L(y¥* =7.0, df=1, P=0.008)
0.1 g/L(x* =4.481, df =1, P =0.034) 7 M-t
P /NI B T 5 S LA S 2 S G | R Ay
Wk 71.4% | 75.0% F170.4% (& 1) .
2.2 BHMEEXE A /ML SRS D RS E
PR B 18] 3 R

FE R SRR T, WU 3y 25 40 B 6 BH A Bk
JiE(F =93.689,df =3, P <0.001) 5% At (F =
51.011, df =4, P <0.001) L — &3 HAER (F =
8.469, df =12, P <0.001) XF 54 1Y R J7 /M B
HFCE A W, AW A AL EL T h
IHZS S (14 B /NG 8 S SR B0 5 0 IR ) TG f 5 25 5
(P>0.05); 2 h i} 980 /L ML /INE
i B R BN Y R T AR B A M S A
(P<0.05),ifi3 -5 h Af 980 ¢/L FNEL5 10 g/L
P Ak B ) 5 4 1) B 7 /AR s ol OB T I 3 22
S (P>0.05) (H¥ W2 E T 0.1 o/L F it EEib 3
FUXT IS 4 1 B 7 /N A6 I L BB (P < 0.05)
(£1),

L R T hawaiiensis adults
WM 0 B3 7 /eGSRy AT L Sth instar nymphs of O. strigicollis
FaIT/MEE L O. strigicollis adults .
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Attraction rates of linalool, methyl jasmonate,

Fig. 1
and geraniol at different concentrations to Orius
strigicollis and Thrips hawaiiensts
XA Control : 4745 Paraffin oil. [l vPdfi g P39 {E = pRufiiie s 4 B
Mo FoR AL 25 5 BFME (7 P <0.05; P <0.01; ™P >
0.05) (Student [% ¢ #3568 ) . & 2 — 4 [fi], Data in the figure are mean
SE. Symbols above bars indicate the significance of difference between
two groups ( “ P <0.05; ™ P<0.01; ™P>0.05) (Student’s t-test).

The same for Figs. 2 —4.

F1 ARREEHELEREREFROEA/NLERRHE(X)

Table 1 Numbers of Orius strigicollis adults (ind. ) attracted by different concentrations

of geraniol at different time after treatment

AR E (g/L) Kb FHES}[E] Treatment time (h)

Concentration of geraniol 1 2 3 4 5

0 (CK) 8.33 £4.08 Ac 13.33 +5.16 Che 16.67 +8.16 Bab  18.33 +7.53 Bab 23.33 +£5.16 Ba
0.1 8.33 £4.08 Ac 11.67 £7.53 Chc 15.0 £5.48 Bab 16.67 +8.17 Bab 21.67 +4.08 Ba
10 6.67 £5.16 Ac 28.33 £7.53 Bb 56.67 £13.66 Aa 61.67 £11.69 Aa  56.67 +19.67 Aa
980 6.67 £5.16 Ac 46.67 +13.67 Ab  61.67 +11.69 Aa  58.33 £14.72 Aab  58.33 +7.53 Aab

CK: J# 7K (25 4 %} R ) Clean water as the blank control. "F[d], The same below. & FP 8RR F-IMH + FrifEiR ; [T 5 5 AR/ NG 768 F1 B 5 B0
Ja ANFIR'ES FhEERTE 0. 05 /K25 B (BUE KT 281, LSD jill5) . Data in the table are mean + SE. Different lowercase letters in the same
row and different uppercase letters in the same column indicate significant difference at the 0.05 level (two-way ANOVA, LSD test).

R R T 0 T4 R R WIX I (df =4, 25, 4,25, F=170.192, P <0.001) £ A [ 05 6] 5 45 14
F=7.146, P=0.001) f1980 o/L M EAbH(df = Ehi g BB 22 57 0 3% . 980 o/ L e i it ik 1
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1 h A B 87 B sl AR 5 0 AR 8] b
25 (P>0.05), 2 -5 h [ 980 ¢/L 7 HEEiF 4 1Y

] A RS 1 A R RS IR AR 14 BN ]
IR HCR (P <0.05) (%2) .

F2 980 g/L B EZALIE A B B F SR B EADE] D A B2 ( X)
Table 2 Numbers of Thrips hawaiiensis adults (ind. ) attracted by 980 g/L geraniol at different time after treatment

T B (g/L) Kb} ] Treatment time (h)

Concentration of geraniol 1 2 3 4 5

0 (CK) 0.50 £0.84 Aa 0.67 £0.52 Ba 1.33 +£0.82 Bab 2.17 £0.75 Bbe 2.50 +£1.05 Be
980 g/L 0.83 £0.75 Aa 4.17 £1.17 Ab 13.67 £1.75 Ac 14.83 £1.47 Acd 15.67 £1.03 Ad

FP B o I ME = RUEDE; FAT RS A F/NG FRERIRTE 0. 05 /KOF- 22 53 B35 (AR Jy 224047, LSD 5 |, [RFNE 5 AR RS F ik 3%
JNTE0.05 /K22 5 i 2 (Student [C ¢ #5356 ) . Data in the table are mean + SE. Different lowercase letters in the same row indicate significant
difference at the 0. 05 level (one-way ANOVA, LSD test) , while different uppercase letters in the same column indicate significant difference at the 0. 05

level (Student’s t-test).

2.3 BEMENMNEREANCERERE DK R
AR5 &

TE R JE 9 W 5| 5, 980 g/ L 7y I [t Ak B
TR S b IREXF B i B B R I 5 | A 1. 6%
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A oor B y00r
< SOF o < 80F
E E
£ 60f £ 60F
Z 4ot Z 40t
= 20f w 20F
0(CK) 980 0(CK) 980

A WA (/L) B (e/L)

Concentration of geraniol

& 2

Concentration of geraniol

o

T BN B 7 /NAE i AR R R 5 3R 9350 Sy 75 8%
F1169. 4% , A1 i3 T8 OGS B J7 /N AE i s L 1 1
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Fig. 2 Attraction rates of geraniol at different concentrations to adults of Orius strigicollis and Thrips hawaiiensis at 5 h after treatment
A, B 43518 980 o/ L X 5 60 # EL FTRG /N A8 1 R A W2 5 2R Attraction rates of 980 g/L geraniol to adults of 7. hawaiiensis and O.
strigicollis , respectively; C, D: 435124 10 F10. 1 ¢/ L FM-BEXTR J7 /NG i 2L A 518 Attraction rates of 10 and 0. 1 g/L geraniol to O. strigicollis

adults, respectively.
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Fig. 3 Attraction rate of pepper seedlings fed by Thrips
hawaiiensis adults and subjected to 5-h treatment

with 10 g/L geraniol to adult Orius strigicollis
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Fig. 4 Numbers of Thrips hawaiiensis and Orius strigicollis adults attracted by spraying 10 g/L geraniol in pepper greenhouse
A, B BEAE RO BE I E] S B A9 % Numbers of T. hawaiiensis adults attracted; C, D #F4E M 77 /NE S B A9 Z0E Numbers of O. strigicollis
adults attracted. A F1 C 2 B A1 D H [a])32056 43 S AEAH R 00 & AP Al 3L 47 . Field trials for A and C, and B and D were carried out in the same

pepper farm, respectively.
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