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The repellency effects of plant volatiles to Strobilomyia spp.

damaging larch cones
YAN Shan-Chun', SUN Jiang-Hua®, CHI De-Fu', ZHANG Dan-Dan'" , ZHAO Qi-Kai®
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Abstract; Strobilomyia spp. (Diptera: Anthomyiidae) are the most serious pests damaging larch cones and
seeds in northeastern China. In order to better understand the effects of plant volatiles on larch cone flies,
Strebilomyia spp. jturpentine, camphor, and syringa balsam of various concentrations were evaluated both
in the laboratory and field test as respellent for larch cone flies. The field test was carried out in the seed
orchard of Dahurian larch, Larix gmelinii, located in Jiagedaqi, Daxing’an Mountain in northeasten China,

The cone flies used for the laboratory 1est were collected in the same seed orchard.
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Larch cone flies showed active response to 1% turpentine. camphor and syringa balsam with mean
response rates of 94, 23% . 87. 92% and 79. 33% respectively. 1 turpentine and camphor demonstrated a
significant repellency effect both in the laboratory and filed spraying test with the best result achieved by
1% turpentine compared to control spraying with water. Compared to the mean value of 3. 51 larvae per
cone by control spraying with water. the mean larva numbers per cone were reduced by 2. 85 and 1. 83
respectively by spraying 1% turpentine and camphor. The larch cone damage rates reduced by 57. 0%% and
9. 0% respectively after spraying 1% turpentine and camphor. and 24. 7% and 12. 2% for seed damage.
However, 1% syringa balsam showed attractiveness to larch cone flies in the laboratory. some repellency
effect in field spraying test with the results that the mean larva numbers per cone reduced by 0. 78, while
the larch cone and seed damage rates were a little bit higher compared to control spraying with water. 3%
turpentine and 2% syringa balsam showed no repellent or attrative effects to larch cone flies in the
lahoratory.

For larch cone valotiles, a-pinene, B-pinene. B-ocimene, laurene. 3-carene and f-phenllandrene are
the matn components, of which the relative contents changed after the spraying treatments with the results
that the relative contents of a-pinene decreased by 13. 56% to 24. 83% compared to the control spraying
with water while the relative contents of B-ocimene increased, depending on different spraying treatments.
B-pinene. laurene, 3-carene and B-phenllandrene contents increased or decreased depending on spraying
treatments. The total relative contents of the § main components increased after spraying 1% turpentine,
camphor and syringa balsam compared to the control spraying with water.

Key words :dahurian larch; Lariz gmelinii; cone flies; Strobilomyia spp. : volatile; repellent; turpentine;

camphor
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L BIRTER 5 R R R P R A R R R RS MAS RS B
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SWHHSER SSHAIMMERANPLEDIRREE, TR M TRl . 26 s —
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) A M TN T B AR S B R A T A e B R — v B (R B A O R R
W BTk R BRG], XA T — MR W R
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@ g 2. MW 3. 5g MM+ 35ml ZB¥
1% 5ml #E 2 REVE HE +45ml K
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#8 10ml BOBEA - RESEREREHE O 2ml. £ QMass 910 AREAMN L4446, B K4 DB E
R 25m K, EB 0. 25mm. H i 60C,HHH 3. 5min 5. 14 5C/min # E 150C B & 12min, &N
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WF 1 ATLAR 2] BRI 1 9 WA R 1 HAPEFENEOENENER
R, R 94 23% . Rk B l%ggﬁ,ﬁﬁj$ﬁ Table 1 The response of Cone flies to plant volatiles in
87.92% , BB TEMTT 254 T 7 th 440 52 1of 6 B G, { [aberatory
H 16, 30% , HHTER SR AE MR 254 T 2 i oY L3 H) s m FHREE THERE FHEPER
WRRE RAHBREMTY, YEMELERE  Treamen oM UOMean - 5)Mean

response  attractiveness  repellency

BT sosnt KA ARYRTEHBAARIR o e e

HRER. 1%*&#?&2‘1%%%“3{]%&#%& 22U THEME 22. 36¢ 13. 07 9. 30c
HOFREEY 68 63% KKK, TR RE 1xnree 94.23a 25. 61 68. 63a
BN 56.57; | % THEM M EWBA Y RSER,FE WRTHE 72.07b 27.59 44. 46b
RN 61,065, 3V0H T M A0 YE B R IR 1R 87.92a 31. 34 56. 57a
EGLAES 0% HREERBREHBHER (I Syringa balsam; (2) Syringa balsam; @ Turpentine; @)
R Turpentine ; §Camphor

HR MR EAEERREITHERRE & Bartlent BB W2 FZFHETR . 3R 57 380 508 R
TERBAURR, —HHERHBE (n=10, Foos=31 n=10, Foo=6) . BFE LE 47, TEMT 1002
FHAEHRES IATERB T 2H TERNERDE.5 1R ERTBE, MM 12 &
HENES 1N TERIVRTHNERTBE, S2UTHEHMEREE, | LN ERERRY
3SMBHM N TERE 2N THERELEREE. S INMEERABE.
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Table 2 The repellent effects of spraying plant volatiles on cone flies in orchard

BREH HREEE BERTH WTEEER AW/R BB

Tfetarm%m Total cones Cone damage Total seeds Seed damage Larva num./ Repellency

collected rate collected rate cone nurn, %)
1%#: % 4 Turpentine 682 27.4 1720 18.6 0, 66 81. 20a
1 % #: 3 s % B Turpentine control 68 38.2 2252 15. 6 0.85 75. 78
1% 8% Camphor 65 75. 4 3460 311 1. 68 52. 14b
1 % M 8% %f B Camphor control 41 53.7 1868 16. 4 2.07 41. 03b
1% T &M Syringa balsam 41 97.6 2626 47.0 2.73 22.22¢
1% T &% M Syringa balsam control 35 91.4 2160 28.6 1.74 50.43b
# 7K Water 96 84.4 5218 43.3 3.51

IMERHEYEEARMAMNRELARELAFABENEREN. PHE R AR 5K HE 3.51
AR ATREMS (L3 2). 1 %68 15 9 J 3 3o BEUO R SR8 1 R % O 0 0 SR L F , S 3948 S ok O I K X PR R G
T 2.85 10 2,66 4, M BAR A WL T 81. 20%F 75. 78 % E R BB EEIEMR T 57. 0% 46. 2% . FH T
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BEEDDEE T 24 7% M 27 7%, HEWR 1 %R RIS R AR # A REET 1.83 F1 1. 44
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Fig.1 The content changes of the 6 main components in larch cone volatiles afier spraying turpentine, camphor
and syringa balsam
| 1% T%M Syringa balsam; 2 1% T %% @ Syringa balsam control; 3 1% #M Camphor; 4 1% W
%t Camphor control; 5 1% #¥ 7 Turpentine, 6 1% #% #4 B Turpeatine control, 7 K Water
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I AR R R A R,
1% TEHEMSERMEANEFERIUBR T MR :
ERBFEVIBFEREM. -
3.2 FERREIME IR R, 4L T MR N IE M Y 1
HENEMER R 4 EMRREREE R TRE =
AW AL T PSR AR O, 160 + '
B M AT IR 00 BB AR R R E R 1 i
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2.TAR T 106, KR DCRBBRMM WRRM ) ey e gmonm ot R R BB 6
EEAHRMT 005N 070 HFEERIAT prmasmn s REROELO~T LB D
T 12.2%% 26. 9% (& 2). Fig. 2 The total content changes of the 6 main

1% TEBREMEARBERNTHAES A components in larch cone wvolatiles after spraying
RN B, TR AR ISR A %S fEM. wrpentine, camphor and syringa balsam (See fig. 1 for
FHREREEETHKLE ML XEBHRBBOM o description of the figures)
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3.4 AFEFERIEANEMFESELEDRTULERRERSDE. TREANF LN EMR LS
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