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Synthesis and Field Evaluation of Sex Attractants of Holcocerus vicarius
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Abstract; The sex pheromone gland extracts from virgin females of the carpenterworm moth, Holcocerus vicarius were
separated by gas chromatography ( GC). The corresponding synthetic compounds were studied by electroantennogram
(EAG) and trapping test in field to screen a kind of sex attractant with strong attractive activity. The results showed that
sex pheromone gland extracts contain (E) -3 —tetradecen —1 —ol (E3 -14. OH), (Z) -3 —tetradecen —1 —ol (Z3
—-14. OH), (E) -3 —tetradecenyl acetate (E3 —14: Ac), (Z) -7 —tetradecenyl acetate ( Z7 —14; Ac) and (Z,
E) -3,5 —tetradecenyl acetate (Z3E5 —14. Ac). The Z7 — 14 Ac elicited the largest EAG response to a male (4. 95
mV) , followed by E3 —14. Ac, Z3E5 - 14 Ac, E3E5 - 14 Ac, Z3 - 14 Ac, sex pheromone gland extracts and E7 —
14 Ac. The Z7 - 14 . Ac was significantly (P <0. 01) different from other synthetic compounds. The EAG values of these
synthetic acetate compounds were significantly ( P <0.01) different from corresponding alcohols. In field trials, the Z7 —
14 . Ac had attractive activity. The E3 —14. Ac and Z3E5 - 14 . Ac could highly enhance the atiractive activity when they
were added to Z7 — 14 Ac. Traps baited with a combination of these three components Z7 —= 14 Ac, E3 — 14 Ac and
Z3E5 —14; Ac in a 10; 4 4 ratio at 900 g per trap had a strong attractive activity. On average, a trap could catch
11. 02 male moths per day.
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FEIRFL ( Cossidae ) , 7EFR E AL AL AR AEH |
PEILAE AR A 4040 ,2 ~3 4F 1A EELIgh i feE
P ( Ulmus pumila) BRE T RARTS , HUR G 3 H R
( Robinia pseudoacacia ) . WKk ( Quercus acutissima ) |
4 5 A6 ( Lonicera japonica ) . #& Ml ( Zanthoxylum
bungeanum) \FEWN ( Salix babylonica) 15 ( Populus
spp. ) MEHk (Juglans regia) SES( Malus pumila) 55
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A& (C. mongolicus) (8= 555, 1990) . /N&ff
AREEK (H. insularis) (Zhang et al., 2001) VPR
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Wk (H. artemisiae) (Zhang et al., 2009 ) FIVHWIA 2L 1
(H. arenicola) (Jing et al., 2010) FIMEfEBER, EH
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Fig. 1 The synthesis of Z7 —14; OH and Z7 - 14; Ac
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19 em %19 em x21 em, #5125 em) |, JEFPHAH N K
AINFRRE B 75 T A Bk 22 5 BE BT 0.5 ~ 1
em [ E TR HOM R g bR )7 356 T 2009 F1
2010 4E7E T & [ A I X3t B AL AL kg e v
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Fig.3 Gas chromatogram of female H. vicarius

sex pheromone gland extracts

2.2 MK EE IR A X AR AL & W AN R A TR IR M Y
EAG KR4 #7

Tk fb f % 27 — 142 Ac PRAERGR EAG W
(4.95+0.69) mV, & =& T HMAEY (P <
0.01) , HAW it EAG Sz I M 5% 31 55 4K W& E3 -
14. Ac Z3E5 - 14. Ac E3E5 - 14. Ac Z3 - 14,
Ac JAKIEEY) ET - 14 Ac E3 —14. OH . Z3 - 14.
OH . Z3E5 -14. OH .E3E5 - 14. OH .Z7 - OH \E7 -
14. OH, 6 Fi ZREERILE YN EAG (H B % =
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T HARR Y IEEEIAL AP (P <0.01) . 7E LFRMRZE
&Y, ET - 14; Ac /) EAG JZ W &/, N
(2.42£0.41) mV, # 2 FACFHAL S FER (P <
0.01),E3 —14. Ac Hl Z3E5 - 14. Ac & & T
E3E5 —14: Ac f1 Z3 =14 Ac(P <0.05), 1EME
HBALEY T ET - 14, OH P2/ EAG i 55, H
5 FEEERAL G Z ), 2R AR (P >0.05)
(El4), BRI GC oA FIAE4E Z3 - 14. OH
M E3 - 14. OH,{HH EAG {HHE/N; E3E5 - 14,
Ac Z3 - 14. Ac Fl E7 - 14. Ac AR EAG J2
B AHAE VRS B B R IR AG T E]

EAG/mV

K4 WA R L S
NRAAHLEESI G EAG I

Fig.4 EAG responses of male H. vicarius to standard

compounds and crude extract of female glands
PRI + bR AR/ NG FREFORZR B (P <0.05) , A
RS FRRR2ZF N B3 (P <0.01), P, The mean +
SD. Columns with different small letters are significantly different
(P <0.05), while these with different capital letters are highly
significantly different (P <0.01). The same below.

*1

2.3 BRAHRREHEDHREIFHREE

HRAE GC 43 M 18 4% 28 43 bb 451 47 375 ik 3k 6 T
A IE CUBEXT B OB IR P (1) . B4k
P 27 - 14 . Ac AT (A B & LT
ZICH S AL L MEI (P <0.01) 3 —Jedl i Fikb &
WA )75 M i 25 S N 3 (P > 0..05) , E AT i 3
& F =J0 T A ICH 55 (P <0.01) ; fLocdlsr
e CIR7 N7 Ve S 3 T (B | I v LU ved a1 =2
ARFEP >0.05), YR EAG N 5 i 1Y 27 -
14, Ac FIECHRAY E3 — 14, Ac 8% Z3E5 - 14 Ac iB
B 4L 5 k6 P 5, 3 RIS P R Bt
RA B, FR b o ot B &I (P <
0.01),E3 —14: Ac Fll Z3E5 —14. Ac A B35 1%L
fEH . RIS GC st g m AU /Ny 23 - 14,
OH E3 -14: OH 5 Z3 - 14. OH + E3 —14. OH 4
BCVY TG, HOGHH 43 B 5 o B R B (P o>
0.05),15M Z3 —14. OH Fl E3 —14. OH ¥4 W&
MIXERAE R . PRI, A A & gk A% M 5 15 3% — oo i 4y
(Z7 =14 Ac + E3 — 14, Ac + Z3E5 - 14 Ac) i5
I AR R AR
2.4 MEFFIAES AR B 53T 1595 1A R

PR SRR B = JCH > (Z7 - 14 Ac +
E3 —14: Ac + Z3ES5 - 14 Ac) ¥ AR LI A V04T
BRI FHH (F2) ,27 =14, Ac Fl Z3E5 - 14, Ac
Fep—sE it BEE E3 - 14 Ac HLBIRGIE N, 75 ik
T AL T B E AT AR 2,3 I 4(P <
0.01) kb3 2,3 F14 Al 2 F A (P >0.05),

MR R BT & A5 B BB IR I 4 R

Tab.1 Results of H. vicarius in traps baited with different sex attractant composition in field

e Gz v 3 KAt HFE H T A
Treatment Composition of baits/ g Total number of males Daily mean number of males
A B G D E trapped for three days trapped per lure
1 500 0 0 0 0 3 0.17 £0. 11Cc
2 0 500 0 0 0 0 0
3 0 0 500 0 0 0 0
4 0 0 0 500 0 0 0
5 0 0 0 0 500 0 0
6 500 200 0 0 68 3.78 £0.35Bb
7 500 0 200 0 0 58 3.22 +0.21Bb
8 500 200 200 0 0 172 9.56 +0. 85Aa
9 500 200 200 50 0 180 10. 00 £0. 94Aa
10 500 200 200 0 50 185 10. 28 £0. 87Aa
11 500 200 200 50 50 187 10.39 £1.02Aa
CK 0 0 0 0 0 0 0
Kb 2 i gk Virgin female 41 2.28 +0. 31Bb

@ FHEP &R LA S E B E GC b &R s i 5 89 e, Composition ratio in lure accord with the sex pheromone by GC. A:
77 =14 Ac; B: E3 - 14 Ac; C; Z3E5 —14; Ac; D: Z3 —14. OH; E; E3 —14. OH; CK. 1EC %t Hexane, Q@ E IFIIME « brifE22, W
SIARRNG FhEFR R ZEF B EH (P <0.05) ; AREKREFHFREFNEE (P <0.01 ) ,TEJO The data in the table are mean + SD. Data in the
columns with different small letters are significantly different ( P <0.05) , while these with different capital letters are highly significantly different ( P <

0.01). The same below.
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Tab.2 Results of H. vicarius in traps baited with different ratio sex attractant in field
s HEVE AL LY 3 R L S H TR
Troatment Ratio of sex attractant Total number of males Daily mean number of
reatme 77 - 14 Ac E3 14, Ac Z3E5 —14: Ac trapped for three days males trapped per lure
1 10 2 1 71 3.94 +0.35Cc
2 10 4 1 135 7.50 +0. 84Bb
3 10 6 1 130 7.22 +0.97Bb
4 10 8 1 145 8.06 1. 33Bb
5 10 4 2 83 4.61 £0.45Cc
6 10 4 4 211 11.72 +2. 81Aa
7 10 4 6 182 10. 11 £3. 11Aa
8 10 4 8 187 10.38 +2.53Aa
@ FAFELLRFE N 1 mg. The dosage of each lure is 1 mg.

77 14 Ac F1 E3 — 14, Ac HLBi—ER, B Z3E5
—14. Ac LIRS N5 38 fn , kb3 6,7 F1 8 2%
HAREP>0.05), EERTLES(P<
0.01), ZREHIEA WA LG W0 A Sk a5
RO, E$8 27 — 14 Ac, E3 —14; Ac, Z3ES - 14
Ac: 100 4: 4 (b3 6) VE M ERAE LG, X 5 GC 43t
B L BIAR) A
2.5 FIEXTFEE ERI

M4 e A 4L 43 LU B BE Y 27 — 14 Ac E3 -

14 Ac F1 Z3E5 — 14 Ac N [R) &0 AR[E] 75 bk A
B2 (3% 3) , ELAR ) i a5 e v s 3R 1) 5 1
MOk B AbFR 8 BN S R 1 440
pe I R 2 | i H 45 IR A8 12. 15
Sk EAFES, 7, 6 FIALFE S iFikiE 2R R EF (P
>0.05) . FL, 25 s i 1 Fn 28 F R 0], e R Ak
5 AN EEIE RS B 900 we(Z7 —14: Ac N
500 pg, E3 — 14: Ac b 200 pg, Z3E5 - 14; Ac
200 g ) FEFT A Faf 2 0 5 A T 3k B BRAR PO RICR

®3 FEFETHEEHNHFEHRR

Tab.3 Effect of H. vicarius in traps baited with different dosage ratio sex attractant in field

Jb ¥ PR 2H 535 8 Rk it AT H P 35175 e 4
Treatment Dosage of sex attractant/ g Total number. of males Daily mean number of
77 14 Ac E3 - 14: Ac 73E5 — 14 Ac trapped for eight days males trapped per lure
1 100 40 40 38 0.79 +0.24De
2 200 80 80 62 1.29 +0.31Cd
3 300 120 120 139 2.90 £0.21Cc
4 400 160 160 259 5.40 +0. 69Bb
5 500 200 200 529 11.02 £1. 12Aa
6 600 240 240 565 11.77 +1.31Aa
7 700 280 280 567 11.81 +1.23Aa
8 800 320 320 583 12.15 +2.54Aa
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