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INSECT OCCURRENCE ON HOST PINES

Flower and Conelet Damaging Insects —p. 4

HOST PINES
INSECT
Eastern Table
Longleaf  Shortieaf Loblolly Slash  Virginia White Mountain
Nantucket pine tip moth No Yes Yes No Yes No No
Slash pine flower thrips No No No Yes No No No
Pine conelet looper No Yes Yes Yes ? No No
Virginia pine sawfly No Yes Yes No Yes No No
May beetles ? ? Yes ? ? ? ?
Pine catkin sawflies Yes Yes Yes Yes Yes Yes ?
Leaffooted pine seed bug Yes Yes Yes Yes Yes Yes Yes
Southern cone gall midge ? ? ? Yes ? ? ?
Cone feeding midges Yes Yes Yes Yes Yes ? ?
South coastal coneworm Yes No Yes Yes No No No
Loblolly pine coneworm Yes Yes Yes Yes Yes No ?
Southern pine coneworm Yes Yes Yes Yes Yes No No
Blister coneworm Yes Yes Yes Yes ? No ?
Cone Damaging Insects —p. 13
HOST PINES.
INSECT
Eastern Table
Longleaf  Shortleaf Loblolly Slash  Virginia White Mountain
Southern pine coneworm Yes Yes Yes Yes Yes No No
South coastal coneworm Yes No Yes Yes No No No
Webbing coneworm No Yes Yes No Yes ? ?
Blister coneworm Yes Yes Yes Yes ? No ?
Mountain pine coneworm No ? Yes No ? No Yes
Loblolly pine coneworm Yes Yes Yes Yes Yes No ?
Shortleaf pine cone borer No Yes Yes No ? No ?
White pine cone borer No No No No Yes Yes No
White pine cone beetle No No No No ? Yes No
Cone feeding midges " Yes Yes Yes Yes Yes ? ?
Seed Damaging Insects —p. 31
HOST PINES
INSECT
Eastern Table
Longleaf  Shortleaf Loblolly Slash  Virginia White Mountain
Longleaf pine seedworm Yes No Yes Yes No No No
Slash pine seedworm Uncommon  No Uncommon Yes No No No
Eastern pine seedworm No Yes Yes No Yes No No
Leaffooted pine seed bug Yes Yes Yes Yes Yes Yes Yes
Shieldbacked pine seed bug Yes Yes Yes Yes Yes Yes ?
Seed chalcid No No No No No Yes No
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SEED AND CONE INSECTS OF SOUTHERN PINES

by

Bernard H. Ebel,' Thomas H. Flavell,2 Loyd E. Drake,3
Harry O. Yates /ll,’ and Gary L. DeBarr’

This booklet is a guide to insects that limit seed production by the major pine species native to the
Southern United States. It is intended for use primarily by foresters and tree improvement workers. Major
emphasis in this guide is on insects of longleaf, shortleaf, loblolly, and slash pines. Available information is
also provided on other species, including eastern white, Virginia, and Table Mountain pine. Pitch, pond,
spruce, and sand pines are excluded for lack of pertinent data.

Research in recent years has demonstrated that insects are a major factor limiting the production of
both cone crops and viable seeds. Before the orchard manager can consider control, however, he must
know what insects are causing the damage. This guide is designed for such identification, with emphasis
on the use of damage specimens.

To most effectively use this guide, samples of the insect damage should be collected, then identified by
direct comparison with illustrations provided and by keying of damaged material.

Where it is feasible, the user may wish to collect or rear insects from the damaged host material. This
procedure may be needed to positively identify the species of insect pest. To this end, photographs, descrip-
tions, and keys to various insect forms are included. lllustrations and descriptions of adults are also useful in
the identification of specimens captured in light traps or by other means.

The guide groups damage into three categories — flower and conelet damage, cone damage, and seed
damage.* Each category makes up a separate section of this booklet, and each section begins with a
damage identification key. In most instances, the user should begin to identify his insect problem by refer-
ring to one of these three keys on the pages indicated:

Flower and Conelet Damage — page 5
Cone Damage - page 15
Seed Damage - page 33

These keys lead to a concise summary of the biology, damage, and importance of each insect species.
These summaries represent the concensus of the authors on information gleaned both from the literature
and personal knowledge. Hence, no attempt is made to cite the authority of each statement. However,
references are listed by number in parentheses following each species name. These numbers refer to the
selected references at the end of the guide.

'Research Entomologist, Southeastern Forest Experiment Station, Forestry Sciences Laboratory, Athens, Ga.

“Currently Applications Coordinator, Canada/USA Spruce Budworm Program - Waest, Pacific Northwest Forest and Range Experiment
Station, Portland, Oregon.

3Currently Pesticide Specialist, Southeastern Area, State and Private Forestry, Atlanta, Georgia.
“These reproductive structures are defined in the glossary on page 41.



Distribution maps are included for all insect species, providing at a glance each insect’'s expected
southern distribution. Knowledge of some distributions is incomplete. Accordingly, the range maps should
be used as general rather than absolute guides.

Insect species and their pine hosts are tabulated for each of the three damage categories (inside front
cover). Insect-host relationships are based upon our present knowledge. In some instances, insect-host
associations are uncertain; these are designated by a question mark.

A summary of insect damage periods (inside back cover) shows when each insect species is likely to
cause damage. It is a further aid in specific identification.

lllustrations and a key to the larvae of cone boring caterpillars are included because of the importance of
this group, the similarity of the damage they inflict on the host, and the likelihood of the larvae being present
in the damaged host material collected. A glossary at the end of this guide defines certain technical terms
which might be unfamiliar to the user, and a host list provides scientific names of the host species.

In identifving the insect causing damage, the reader should make use of as much information as possi-
ble. He shouid use the range maps, the summary of insect occurrence by host pines, the summary of insect
damage periods, keys, and color photographs. In most instances, the attacking insect may be narrowed
down to one or two species using only the colored photographs. Individual descriptions of the insects and
their damage should confirm identification in nearly all cases.




FLOWER AND CONELET DAMAGE

This category includes insects that feed primarily on the male and female flowers and developing cone-
lets of pines. Insects that feed on fiowers or conelets but which also commonly damage cones and seeds
are discussed in other sections. These insects are, however, included in the key to flower and conelet
damage.

Flower and conelet losses often are overlooked because the flowers and conelets are small and the in-
sects feeding upon them may be minute or inconspicuous.

INSECT OCCURRENCE ON HOST PINES
FLOWER AND CONELET DAMAGE

HOST PINES

INSECT

Eastemn Table

Longleaf Shortleaf Loblolly Siash Virginia White Mountain
Nantucket pine tip moth No Yes Yes No Yes No No
Slash pine flower thrips No No No Yes No No No
Pine conelet looper No Yes Yes Yes ? No No
Virginia pine sawfly No Yes Yes No Yes No No
May beetles ? ? Yes ? ? ? ?
Pine catkin sawflies Yes Yes Yes Yes Yes Yes ?
Leaffooted pine seed bug Yes Yes Yes Yes Yes Yes Yes
Southern cone gall midge ? ? ? Yes ? ? ?
Cone feeding midges Yes Yes Yes Yes Yes ? ?
South coastal coneworm Yes No Yes Yes No No No
Loblolly pine coneworm Yes Yes Yes Yes Yes No ?
Southern pine coneworm Yes Yes Yes Yes Yes No No
Blister coneworm Yes Yes Yes Yes ? No ?
INSECT DAMAGE PERIODS
FEEDING PERIOD
INSECT

Jan. | Feb. | Mar.| Apr.| May | June| July | Aug.| Sept.| Oct | Nov.| Dec.

Nantucket pine tip moth
Slash pine flower thrips
Pine conelet looper
Virginia pine sawfly

May beetles

Pine catkin sawflies
Leaffooted pine seed bug
Southern cone gall midge
Cone feeding midges
South coastal coneworm
Loblolly pine coneworm
Southern pine coneworm
Blister coneworm




FLOWER AND CONELET DAMAGE KEY

1

|

Male or female flowers and conelets at-
tacked; larvae, if present, not greenish with

shiny black heads.

i

Male or female flower buds and
flowers and adjacent foliage gnawed
upon; groups of green sawfly larvae
with shiny black heads often present.
Virginia pine sawfly, p. 9

=

1

Female flower and cone-

let attack

Male flower attack; larvae feed
intemally upon pollen.

Pine catkin sawflies,p. 11

] 1
Flowers or conelets not Flowers or conelets either gouged or
gouged or devoured. devoured to supporting stalk.
| [
r 3 { 1_
Conelet with gross- Conelet ‘ scales of By robust brownish-black By varicolored larva; head
ly enlarged scales normal size. colored beetles. orange with black spots.

present.

Southern cone gall
midge, p. 12

May beetles, p. 10

Pine conelet looper, p. 8

|

Flowers and conelets turn brown
and abort; no visible damage

symptoms,

Southern pine seed bug, p. 36

Flowers or conelets with exter-
nal damage symptoms often
with resin.

—

Frass absent

1

1

—

Frass present

. .

.

]

Flower or conelet
scale surface
abraded with resin
droplets present.

Slash pine flower

Scale surfaces in-
tact; external resin
droplets between
scales and/or dead
scales often pres-
ent; small yellow-

Typically on short-
leaf and Virginia
pine; extensive
webbing between
conelet and sup-
porting shoot.

On various pines;
lacks extensive
webbing.

Coneworms, p. 16

thrips, p. 7 orange larvae may
be in conelet. Nantucket pine tip
moth, p. 6
Cone feeding oth.p
midges, p. 27
1 T Y

Rarely except on
cone rust infected
conelets.

South coastal
coneworm, p. 21

Entry hole covered
by typical resin
blister.

Blister coneworm,
p.17

Primarily on slash
and longleaf pine.

Leaffooted pine
coneworm, p. 16

Primarily on loblolly
pine in Piedmont;
also on slash and
longleaf south-
ward.

Loblolly pine cone-
worm, p. 22




Nantucket pine tip moth, Rhyacionia frustrana (Comstock) (2, 48, 51)

fall.

INSECT IDENTIFICATION. — Larval colora-
tion varies with age. Young larvae are
cream colored, while mature larvae range
from iight-brown to crange. Head capsule
and thoracic shield are black, In contrast to
young coneworm larvae, tip moth larvae
have no dark spots on setal bases.

Moth with forewing marked with
irregular brick-red and coffee-colored
patches separated by a background of gray
scales.

DAMAGE IDENTIFICATION. — A newly
hatched Nantucket pine tip moth larva of-
ten bores into and destroys one or two
conelets. Minute frass on the conelet sur-
face is the first sign of larval boring. Later, a
small guantity of resin often accumulates
around or over the lesion. When older, the
larva migrates to the supporting shoot or
another conelet, laying down a loose net-
work of webbing between the shoot and
the adjacent injured conelet. A larva may
also enter another shoet, killing it and any
conelets it bears,

BIOLOGY. — Moths emerge from overwintering pupae and lay their
eggs on conelets or shoots in the early spring. There are two to five
generations per year, depending on latitude. Larvae injure shoots
and buds, but those of the first generation cause significant conelet
mortality by feeding directly in and on the flowers and conelets.
Minor conelet attack may also occur during the last generation in the

Adult (8X)

Shortleaf pin

IMPORTANCE. - Tip moths severely damage shoots in young pine plantations up to 3 meters tall (primarily
loblolly, shortleaf, and Virginia pines) and often reduce the survival of outplanted grafted stock during seed
orchard establishment. In older orchards, tip moths infest shoots during the summer and fall, destroying
buds containing embryonic flower primordia and thereby reducing flower production the following year.
Direct attacks on shortleaf pine conelets often cause losses of 30 percent or more,

a



Slash pine flower thrips, Gnophothrips fuscus (Morgan) {13, 18, 19)

BIOLOGY. — Knowiedge of the life history of the slash pine flower
thrips is incomplete. It is likely that this thrips occurs throughout the
Eastern United States (see wavy area of distribution map). Injury to
conelets, however, appears to be restricted 1o slash pine (see unlined
red area of distribution map).

The slash pine flower thrips damages or kills female buds and
flowers during a limited period from January through mid-February.
The minute insects hide among the bracts or scales and are seldom
visible, Pollinated flowers quickly become leathery enough to resist
additional thrips feeding, but the more severely damaged conelets
continue to abort. This thrips has also been noted on succulent new
shoots of slash and loblolly pines during the summer.

INSECT IDENTIFICATION. ~ The adults are comparatively large thrips, ; T

about 2 mm long, and very dark-brown to black. They can be either

winged or wingless.

DAMAGE IDENTIFICATION. — Damaged female flower buds have resin
flowing from wounds at the tips and between the crevices formed by
abutting vegetative buds. Severely damaged buds often abort.

Once the buds open. the thrips scrape the tender scales and bracts of
the female flowers, leaving tiny, barely visible abrasions marked by beads
of resin. Individual scales and bracts are often destroyed, and if damage is
severe the flower shrivels and dies. Female flowers sustaining sublethal
damage develop into mature cones the following year, but these cones

are crooked and gnarled, with areas of sunken, deformed scales. Adult (25X)

IMPORTANCE. — Whiie the slash pine flower thrips
damages and destroys female flowers only on slash

pine, it is often very destructive in seed orchards of this
species. Flower mortality as high as 45 percent has
been recorded. In addition, both total and filled seed
yields from cones that develop from flowers sustaining
sublethal damage are often reduced by more than 50

percent.

Damage to conelets. (1X)

Damage on developed cones. (1X)



Pine conelet looper, Nepytia semiclusaria (Walker) (11, 25)

BIOLOGY. — The pine conelet looper has a single generation per
year. It overwinters as an egg, presumably under bark scales. In early
spring the eggs hatch and the larvae feed on the female flowers of
slash, loblolly, and shortieaf pines. On slash pine the larvae soon
migrate to new needles, but on loblolly and shortleaf pines they con-
tinue to feed to maturity on the young conelets, Larvae often retreat
into the foliage when not feeding. Pupation occurs in a flimsy web
shelter among the needles, and adults emerge during the early sum-
mer {June in the Georgia Piedmont).

INSECT IDENTIFICATION. — The mature
larva of this looper is about 2.5 to 3.0 cm
iong. with an obvious brick-red dorsal stripe
flanked by yellow stripes separated by a
number of thin black and white lines. The
orange head is marked with biack spots.
The moth is grayish-tan. Forewings are
marked with two dark scalloped bands run-
ning front to back.

DAMAGE IDENTIFICATION. — Flowers or
conelets injured by this looper are either
gouged or completely devoured to the sup-
porting stalk.

IMPORTANCE. — This insect is usually of
minor importance but occasionally
becomes epidemic and causes noticeable
flower or conelet damage. Defoliation has
been reported on sand pine.

Larva. (2X]

Adult (3X)] Killed shortleaf pine canelets. (1 X}

8



