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(Fig. 1). However, RBN15 and RBN20 were
selected as the best of a number of Br-cr3A
lines. Similarly, most of the Bf-¢rv5 potato
lines had lower and more variable beetle mor-
tality than the Bt-crv3A potato lines, but feed-
ing and mortality on SPG3 were not signifi-
cantly different from feeding on RBN15 and
RBN20 (Fig. 2). For SPP2 and SPP6. the Bt-
cryS gene expression was targeted to the tuber,
and we did notexpect any foliar beetle control.
Inother lines, suchas GT8. GTI3, LR1.LR14.
and SPS1, the lack of control is attributed to
the lower Cry$ protein levels in the leaf from
the fusion of the gus gene with the Br-¢rvd
gene (CaMVISS/Bi-crvi/gus) (Mohammed et
al., 2000; Westedt et al., 1998). SPG3. SPG2.
and SPG4 differed trom our other Br-crvd
gene construets in that the gus gene was not
fused with the Bt-¢ry§ gene in the construct,
Our Bi-cry5 gene constructs (CaMV3SS/Bi-
¢rvd) without the gus gene often cause higher
mortality to the potato tuber moth {Mohammed
et al., 2000}. Position effects of the integrated
transgene may have also contributed to the
variability observed between the B1-¢ ry3 hines
In locations where both potato tuber moth and
Colorado potato beetle are insect pests (1.e.,
Mediterranean region}, a Bi-¢m3A hoe such as
SPG3 may be desirable.

The glandular trichome line NYL235-4,
previously noted for its effectiveness ugainst
the Colorado potato beetle inthe tield { Plaisied
et al.. 19923 was not sigruficantly different
trom “Russet Burbank ™ n our tests. Neither of
the GT+B8t-¢ryS lines (GT8 nor GT13) re-
duced teeding in this no-choice detached-leat
study. Glandular trichomes have demonstrated
resistance 10 4 wide range of insect pests of
potato (Tingey. 1991} This natural host plant
reststance, If combined with Br-crydd or u
highly active Bi-¢rvd for potato beetle control,
would sthl be of value 1n commercral produc-
11on because of 1ts control of other small-bodied
insects (e.g.. aphids and potato leaf hoppers),
thus providing broader mnsect control.

While Br-transgenic plants offer a safe and
effective means of nsect control, there 1s
concern that the intense selection pressure
applied through their widespread use will Tead
to resistant insect populations and the loxss of
this valuable tool of IPM (Whalon and 1'erro
1998) Currently. Bt-cry3A culivars provide
excellent control ot the beetle (Perlak et al..
1993} however. the Colorado potato beclle
has shown the ability 10 udapt to 87-crv3A in
the Jab {(Whalon et al . 1993} Al present. no
beetle populaiions in the field have shown any
adaptation (o Br-cry3A, but the potential ex-
ists. Reststance manasement plans for the
prevention of gvolution of resistant insect popu-
lations assume that resistance alleles are rare
{gene frequencres <10 °), effectively reces-
stve, and that there (s a fitness cost associated
with resistance (Gould, 1998). However. re-
cent genetic studies of insect populations esti-
mate Br-resistance allefesranging intrequency
from 0.0015 (Gould et al., 1997) w0 2i¢
{Tabashnik et al.. [997). For Colorado potato
beetle. initial gene frequency for resistance to
the insecticide carbofuran was 2 x 107
{loannidis et al,, 1992), Even with this rela-

070

tvely Jow mmitid gene frequency, carbofuran
reststance increases rapidly with selection be-
cuuse of the tntensity of selection (99.9% from
axmgle carbofuran application)} and the single
dominant gene nature of the carbofuran resiy-
tance, Inheritance ol Bi-erv3A resistance in a
Cotorado potawy beetle Jaboratory stramn was
via multiple semidominant genes (Rahardja
and Whalon. 1995). These factors suggest that
Bt reststance in Colorado potato beetle may
not meel the resistance management assumy-
nony. Therefore, multiple sources of host plant
resistance may be needed.

Inthes study. we have shown that Be-cry 34,
Br-cy3. foluar leptines, and the combination
of BT-cry5 and foliar leptines are effective in
reducing feeding and both Bt genes cause
significant mortality. Foliar leptines may also
cause mortality in longer-term studies. 1f we
pyramud these engineered and natural host
plant resistance mechanisms in 4 potato culti-
var ov deploy them spanally or temporanly,
we may be able to extend the usefulness of
these irdividual host plant resistance mecha-
nisms and provide long-term sustamable man-
agement of this highly adaptable pest
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