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Pherom one, Sex Attractant, Inhibitor (Z)-5-Decenyl A ce­
tate, (Z )-5-D ecen-l-o l, Batrachedridae, Coleophoridae

Contrary to an earlier report, male B. pinicolella are 
shown to respond to synergistic blends of (Z)-5-decenyl 
acetate with its corresponding alcohol analogue. Four 
other, decenyl or dodecenyl, compounds are reported as 
potent trapping inhibitors. This pattern of pheromonal at­
traction and inhibition conforms with that found in some 
species groups of Coleophoridae, supporting the view of a 
close phylogenetic origin of the two families.

The B atrachedridae are a small group of 
gelechioid m oths showing m orphological affinities to 
M om phidae, C osm opterygidae and Coleophoridae 
[1—5]. Pherom one identifications have not yet been 
reported  from  this family, bu t W illemse et al. [6] 
m entioned attraction of male Batrachedra (Eustain- 
tonia) pinicolella  (Z ell.), a E uropean  species infest­
ing coniferous trees, to  (Z)-5-decenyl acetate 
(Z5-10:A c). H ere I p resent data showing that this 
species uses a synergistic, ra th e r than single-compo- 
nen t, a ttractan t system. A ttrac tion  inhibitors will 
also be reported  and pherom onal affinities to  certain 
species groups of C oleophoridae pointed out.

(Z )-5-D ecen-l-o l (Z 5-10 :O H ) and its acetate 
analogue (Z5-10:A c) have been established as sex- 
a ttractan t com ponents for a num ber of spp. of this 
la tte r family [5 — 12]. W hilst evaluating com binations 
of these two com pounds for attractiveness towards 
certain spp. o f Coleophora, substantial captures of 
male B. pinicolella  were regularly  noted in trapping 
tests conducted, during mid sum m er, near stands of 
Norway spruce (Picea abies), the main host of the 
species in central E urope. Responses were generally 
highest for the 100/100 m ixture and lower for other 
m ixture ratios, with the single chemicals alone re ­
vealing poor if any captures (Table I). This is in ap­
paren t contrast to W illemse et a l.'s statem ent of 
Z5-10:A c alone being attractive to this species
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(based on records from  a single trap  containing 
1000 |ig of this chemical [6]).

The sex-attractant system of B. pinicolella  was 
studied further with traps placed within infested 
spruce forests, using technical procedures as in field 
work on o ther M icrolepidoptera [10, 13]. Particular 
attention  was given to po tential modifying effects of 
com pounds known to have pherom onal functions in 
o ther gelechioid families [12]. These, and selected 
structural analogues, were tested m ainly as third 
com ponents added to  the attractive m ixture of 100 |j.g 
Z5-10:A c +  100 jig Z 5-10:O H .

Four com pounds, viz. (Z)-3-decenyl acetate 
(Z3-10:A c), (Z)-7-decenyl acetate (Z7-10:A c), 
(Z)-7-dodecenyl acetate (Z7-12:A c), and (Z)-7- 
dodecen-l-o l (Z 7-12 :O H ), were thus defined as 
highly po ten t attraction-inhibitors for m ale B. p in i­
colella (Table II). O ther com pounds, including (£ )-  
5-decenyl acetate (i^-lO -.A c) and (Z )-7-decen-l-o l 
(Z7-10:O H ), had a w eaker lowering effect, w hereas 
m ost proved inert with respect to  m odifying of male 
attraction.

Single cell recordings have not yet been m ade from 
male B. pinicolella, but the response pattern  estab­
lished in the field tests points to a pherom one recep­
to r system com posed of six different types of recep­
to r cells, specific to Z3-10:A c, Z5-10:A c, Z7-10:A c, 
Z7-12:A c, Z 5-10:O H  and Z 7-12:O H , respectively. 
The w eaker modifying effects obtained for some 
further com pounds may be attribu tab le to partial 
stim ulatory effects on these cell types, ra ther than 
the presence of additional ones.

The results p resented  indicate a close pherom onal 
relationship betw een Batrachedra  and Coleophora. 
In this la tte r genus too , test spp. using (Z)-5-decenyl 
attractan t com ponents have been found to  be highly

Table I. Trap captures of male Batrachedra pinicolella with 
different mixture ratios of (Z)-5-decenyl acetate and (Z)-5- 
decen-l-ol. Seewiesen/Starnberg, June 10 to July 12, 1982, 
and June 26 to August 5, 1985; three replicates per treat­
ment.

Amount [Hg/trap] of No. B pinicolella caueht
Z5-10: Ac Z5-10:O H 1982 1985

100 — 0 1
100 10 97 31
100 100 211 89

10 100 71 40
— 100 2 0
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Table II. Effect of third com ponents3 on trap captures of 
male Batrachedra pinicolella with 100 |ig (Z)-5-decenyl 
acetate +  100 fig (Z )-5-decen-l-ol. Seewiesen/Starnberg, 
1985 to 1989; No. replicates given in brackets; —, not 
tested.

Additive, [xg No. B. pinicolella caught
1985 (3) 1987 (3) 1988 (4) 1989 (4)

None 89 144 111 235
Z3-10: A c, 10 - - 45 40

100 8 7 0 3
Z3-10:O H , 100 79 - 131 -

£5-10:A c, 10 - - 98 -

100 - 32 49 -

£5-10:O H , 10 - - 127 -

100 - 153 101 -

Z7-10: A c, 10 - - - 60
100 - 4 9 13

Z7-10:O H , 10 - - - 211
100 - 99 72 169

Z 5-12:A c, 100 74 119 - -

Z5-12:O H , 100 60 151 - -

Z 7-12:A c, 10 - - 9 21
100 1 0 1 3

Z7-12:O H , 10 - - 24 37
100 3 3 5 4

Z 9-12:A c, 100 - 139 - -

Z9-12:O H , 100 — 161 - —

a For abbreviations see text.
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sensitive to “inhibition” by (Z)-3- or (Z)-7-decenyl 
and (Z)-5- or (Z)-7-dodecenyl analogues [5, 10, 11, 
14]. Together with m orphological characters, this 
pherom onal conform ity provides further support for 
a close phylogenetic origin of B atrachedridae and 
Coleophoridae [1—5],

A  role for the “inhibitory” analogues in reproduc­
tive species isolation, suggested for some subgroups 
of Coleophora  [5, 9 —11, 14], is not apparen t for B a­
trachedra which in central E u rope  is represen ted  by 
only two species, differing in hab itat and host plant. 
A lternatively, potential intraspecific functions of low 
(“subinhibitory”) am ounts of these analogues cannot 
yet be excluded from  the p resen t trapping data 
alone. This points to  the need  for identifying the 
actual pherom one blend released by calling B. p in i­
colella fem ales, com bined with a detailed behaviour­
al analysis of male responses to  m odified synthetic 
blends.
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