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Foreword

There were 10,7%500 acres of U.S. Cotton (Upland and
Pima) harvested in 1998 with an average yield of 618
pounds of lint per acre (USDA - January 11 report).
Arthropod pests of cotton reduced yield by 7.98% in 1998.
The bollworm was the predominant species to attack cotton
in 1998 and was estimated at 70% of the population. Boll
weevil is still a pest on 55% of our U.S. acreage and was the
second most damaging pest at 2.30% laggus(1.04%),
thrips (0.352%), and aphids (0.333%) rounded out the top
five cotton insect pests for the year. Beltwide, direct insect
management costs amounted to $63.08 per acre and losses
were $51.20. Cost plus loss is estimated at $1.224 billion.
(See M. R. Williams, this proceedings.)

Crop and Arthropod Pest Conditions

Alabama. Despite some replanting, cotton got off to an
excellent start in 1998 in North Alabama. Thrips
populations were high, but due to rapid plant growth few
foliar applications were necessary. Tarnished plant bugs
presented a moderate problem on the older portion of the
crop during June. Conditions became dry during June and
early July and resulted in the premature senescence of the
earliest planted cotton even though the drought was broken
in mid July. Tarnished plant bugs again produced
widespread damage during mid season. Clouded plant bugs
also contributed to this damage. Cotton aphids were a
minor problem but did flare in a limited number of fields
during mid-late July. Tobacco budworm and cotton
bollworm eggs were almost non-existent until the last few
day of July. From then until mid-August, pressure was
spotted but heavy in some areas. Bollworm and budworm
larvae presented problems on conventional cotton and
bollworms presented some problems Bt cotton.
Heliothine problems generally began with bollworms and
gradually shifted to a budworm problem. Determining the
species mix in any one field at a particular time was very
difficult. Control of budworms with pyrethroid insecticides
was hampered by resistance. Huge numbers of fall
armyworms were present on various grasses from mid
season on, but only a low but persistent infestation occurred
in cotton. Banded wing whitefly populations started
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building in early August, but a problem was never realized.
The percentage of Bollgard® cotton planted in 1998 was
approximately 80% and will likely increase slightly for
1999. Harvest of the crop was unusually early and yields
should average nearly 700 Ibs. of lint per acre.

As often the case, both insect and weather conditions varied
somewhat from region to region within the state in 1998.
After a wet winter, conditions became very dry during May
and June. Not enough moisture was available to germinate
seed in the southeastern section of the state and numerous
fields were eventually disked under in mid to late July.
Where stands were obtained, growth was stunted and thrips
damage was very heavy. No at-planting treatment gave
acceptable control, and many fields required foliar sprays
for thrips. Due to the above average temperatures, cotton
maturity and budworm and fall armyworm populations
advanced faster than normal. Budworms occurred in late
May and fall armyworms (FAW) in late June in the Gulf
Coast Area. Localized populations of budworms were
heavy and pyrethroids gave ineffective control. Bollworms
peaked in late July, and a higher percentage of Bollgard was
over sprayed than either of the previous two years.
Pyrethroids gave excellent control of bollworms statewide.
FAW occurred early and eventually spread statewide with
three generations (June to September) occurring in South
Alabama. Plants bugs were below economic levels over
most of the state due to the impact of the extreme spring
drought on wild host plants. Stink bugs appeared in cotton
early (June) but were maintained below damaging levels
throughout most of the season due to sprays targeted toward
bollworms, budworms, or FAW. Beet armyworms were
present at detectable levels in many fields throughout the
season. However, not a single field statewide had economic
levels for the third consecutive year. Insecticide
applications ranged from two or three up to six or eight ad
more were needed on many fields of conventional varieties.
Growers were hesitant to invest in more insect control, due
to the poor outlook for yields, resulting from the drought.
Dry weather was the dominant factor in cotton production
in Alabama in 1998. During harvest season a high percent
of the cotton in a six county area of southwest Alabama was
destroyed by hurricane George. Approximately 60% of the
total Alabama acreage was planted to Bollgard varieties and
this will likely increase in 1999. Other conditions being
equal, Bollgard is out yielding conventional varieties due to
the lack of timely applications for “worm” control.
Statewide yields were estimated at 600 Ibs. of lint but
Hurricane damage and excessive fall rainfall will likely
reduce yields by 10-15%.

Arkansas. The 1998 growing season wasisually hot and

dry in Arkansas. Boll weevil trap captures in April were
high, a result of the mild fall and winter conditions of 1997-
98. Approximately 860,000 acres of cotton were planted in
the state and it came up reasonably well in most areas.
Some 103,000 acres Bf transgenic cotton were planted.
Southwest Arkansas (approximately 6,000 acres) was in the



first year of boll weevil eradication. Very hot and dry
conditions throughout most of the growing seasoupled

with higher than average pest pressure, resulted in lower
than average yields, particularly in dryland production
fields. Average yields were estimated to be around 676 Ibs.

The hot, dry weather preceded by a mild winter, resulted in
above average overall insect pressure in 1998. Many fields
were treated for overwintering boll weevil. Bollworm
numbers were extremely high. Spider mites were also a
problem in some areas due to the dry conditions. There
were several outbreaks of fall armyworm, which resulted in
fields requiring treatment solely for this insect, something
which rarely occurs in Arkansas. Beet armyworms were
also numerous in many fields.

Thrips began moving into the cotton crop within about one
week of emergence and damage symptoms could soon be
seen on untreated cotton. Many fields were treated at
pinhead square for boll weevils and plant bugs, and several
received a second overwintered weevil application one
week after the first application. The hot, dry weather
continued and early to mid-season weevil numbers were low
due to the overwintered weevil sprays and the effects of the
heat and lack of rain on the survival of boll weevil larvae in
squares on the soil surface. Plant bug numbers were also
generally lower prebloom than in past years in most areas.

June tobacco budworm populations showed up on schedule
in Southeast Arkansas but were not especially heavy or
difficult to control. The first 2-3 weeks of July were
characterized by fairly heavy and sustained bollworm
infestations. Beet armyworms began to show up in early
July and were numerous in many fields in cotton near the
Louisiana line in both Southeast and Southwest Arkansas.
Aphids and bollworms caused problems in Northeast
Arkansas during early and mid July. By late July, fairly
heavy budworm infestations began occurring in southeast
and Southwest Arkansas. Beet armyworms continued to be
seen, and by late July and early August had spread and were
being seen farther north. Hot, dry weather continued over
the state. Spider mites caused problems along the edges of
some fields. Many irrigated and dryland fields were in
strong cut-out by the third or fourth week of July. Aphids
were present in most fields in mid-July, but their
populations collapsed due to the aphid fungal pathogen
before the end of July in most fields. Fall armyworms were
found in some cotton fields in the Southeast part of the state
in July, resulting in some fields requiring treatment for this
insect, something which rarely occurs in Arkansas. Boll
weevils began to cause problems in areas of better
overwintering habitat in July. Some fields had trouble with
plant bugs in July.

Beet armyworms, fall armyworms, tobacco budworms,
bollworms, and loopers were all present in Arkansas fields
in August. Budworm populations were large, and the
presence of resistance was evident as far north as the
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Missouri border. Beet armyworms required treatment in
several areas of Southeast Arkansas and a few areas in the
middle part of the state. A few areas localized areas in
southeast Arkansas applied 3 or more sprays for beet
armyworm control in July and August, and areas in
Southwest Arkansas were also troubled by beet armyworms.
Plant bug and banded winged whitefly populations
increased in August. Prolonged rainy weather in August
hurt the crop and prevented timely insecticide applications
in Northeast Arkansas. Section 18's were obtained for the
use of Pirate on resistant tobacco budworm and beet
armyworm and also for Confirm on beet armyworm.

Cabbage and soybean loopers were present in some fields
in September, and beet and fall armyworm pressure
continued. Banded winged whitefly continued to be seenin
some areas on later cotton. Boll weevil populations
increased and damage was evident to late set fruit. Most
fields escaped late season insect problems, however,
because they cut-out early. Control of regrowth was a
significant problem in many areas, and squares were
available to feed boll weevils well into November. Mild fall
conditions have set the stage for good weevil survival in
199899. Arkansas farmers averaged 674 Ibs lint per acre
with high production costs due to increased need for
irrigation, increased insect pressure, and the increasing costs
of inputs (seed, insecticides, equipment, etc.). In general,
few problems (other than bollworm survival) were
encountered with Bollgard technology. Many Arkansas
growers remain dissatisfied with the yield performance of
Bollgard cotton varieties, however.

California. In 1998, 834,000 acres of cotton were planted
in California with 22% percent dedicated to Pima. This
represented a 29% decline in planted acres from 1997. The
San Joaquin Valley cultivated the bulk, with Sacramento
Valley planting 10,635 acres, and southern California
valleys planting 16,070 acres. The San Joaquin Valley
received a special variance to plant non-Acala upland
varieties that occupied about 30,000 acres. The legal
planting date was advanced from March 20 to March 10 in
the San Joaquin Valley.

For the San Joaquin Valley, the 1998 season can be rated as
one of the poorest in many decades. Weather played a major
factor in limiting yield potential, with disease and
arthropods also contributing to yield decline. Yields are
expected to be off by 22% for Acala Upland (911 Ibs/acre)
and 16% for Pima (913 Ibs/acre) compared to the five-year
average.

Weather was the major factor in reduced yield. Good early
planting conditions deteriorated to inadequate planting
conditions from late March through mid-April with rainfall
and cool temperatures. The planting season was delayed by
five weeks, with the majority of the cotton planting
occurring during late April and through May. Poor growing
conditions required replanting, resulted inincreased disease,



skippy stands and delayed crop development. The growth
and development of the crop was four to five weeks behind
normal schedule. June and July temperatures were moderate
while August was hot and humid. Late September and early
October were cooler than usual and robbed the crop of the
needed heat for boll development in the upper positions and
reduced the efficacy of defoliation. Rain in November
further delayed the harvest.

Western flower thrips populations were unusually high due
to the cool, wet spring conditions. Light to moderate
terminal pruning occurred and some treatments were applied
for thrips.

Late rains during April and May lead to the development of
conditions for the buildup of western tarnished plant bug
(WTPB), Lygus hesperusAn area along the west side of
Fresno, Kings and Kern Counties experienced repeated
migrations, requiring multiple applications of broad-
spectrum insecticides for control. Square losses were
substantial during July in this area. WTPB migrations in the
east side of Tulare and Kern also required insecticide
applications.

Spider mites were abundant mid to late eaaRima cotton

was reported to be more infested this year then in years past.
Aphid infestations were scattered and associated with areas
of receiving insecticide treatments for WTPB. In limited but
widely dispersed areas, multiple treatments were required to
keep populations below economic levels. Silverleaf whitefly
was not awidespread problem. Whitefly population buildup
was delayed until late season due to cool temperatures. Beet
armyworm was a problem later in the season, mostly along
the west side of the Valley.

Georgia The 1998 production year was plagued by
significant weather influences. Heavy rains which began in
September 1997 continued until mid-April and were
followed by hot and dry conditions. Although scattered
showers occurred in some areas during June, drought
conditions were experienced in most areas from mid-June
until late July which significantly reduced yields. In some
situations, irrigation systems were not able to maintain
water needs. Moisture relief came in late-July but was too
late in most areas. Some dryland acreage was destroyed or
abandoned due to limited yield potential.

Early season thrips pressure varied across the state.
Preventive treatments were adequate in most areas but foliar
sprays were needed on limited acres due to high populations
and limited soil moisture. Plant bug populations were
generally light with some sporadic problems. Aphid
populations occurred later than normal but developed
rapidly. Populations were controlled as rapidly by a fungal
epizootic.

Infestations of caterpillar pests occurred one to two weeks
earlier than normal during 1998. Tobacco budworm
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pressure in late May and early June was higher than normal
in central and east Georgia. Heavy budworm pressure
occurred on irrigated acreage during July and August.

Drought stressed fields did not appear to be attractive egg
laying sites. Bt cotton continued to provide excellent

control of tobacco budworm. Corn earworms infested

cotton in early to mid July and populations were generally

high.

Fall armyworm populations were heavy in southwest and
east Georgia. The first generation occurred in early July in
southernmost Georgia where two economic generations
occurred. Populations tended to be higher in fields which
were not actively treated for other caterpillar species. Fall
armyworm were present at detectable levels in most fields
in the coastal plain. Beet armyworm populations were light
and sporadic, but localized problems were observed in some
parts of the state. Looper populations were generally low.

Stink bugs continue to demonstrate their presence as an
economic pests. Populations began increasing in July,
especially in fields which had not been treated with a broad
spectrum insecticide. Boll injury was observed in late July
and continued to increase as the season progressed.

Unusually high populations of cotton flegtper were
present late in the season. High populations of silverleaf
whitefly occurred in a localized area near Tifton. Late in
the season a few fields were defoliated by cotton leafworm
in southernmost Georgia. Boll weevils were detected in
Lowndes, Mitchell, Thomas, Macon, and Houston Counties.
A total of 51 boll weevils were captured.

Weather was the limiting factor for the 1998 production
season. The lowest yield in over a dozen years, a little over
500 Ibs/acre, was harvested from 1,300,000 acres.

Florida. Adequate soil moisture allowed planting to begin
on schedule in late April and early May. However,
approximately 1000 acres planted after the first week of
May had to be replanted. In some cases fields were
replanted three times before a satisfactory stand was
obtained. This was due to planting into marginal soil
moisture followed by rapid drying conditions. Dry
conditions prevailed throughout May and June delaying
maturity and reducing yield in parts of west Florida and all
of the eastern panhandle.

In west Florida, heavy rainfall and wind associated with
Hurricane Georges on September 26-28 resulted in crop
losses of approximately 50%.  Growers harvested
approximately 1200 acres with yields of 800-900 Ibs lint per
acre before the storm. After the storm yields, yields ranged
from 500 Ibs to less than 100 Ibs of lint per acre. Several
hundred acres were not harvested. In the eastern panhandle,
the main effect of the storm was rainfall (8-10 inches). This
occurred when bolls were opening and caused substantial
boll rot. Yields were reduced by 150 lbs to 200 Ibs of lint



per acre. Statewide yields are estimated at 450 Ibs of lint
per acre in 1998.

Thrips populations were at normal levels. Granular

insecticides were used on most fields at planting and
provided adequate control. Where seed treatments were
used control was good.

Tarnished plant bug populations were sporadic, and

statewide approximately 15% of the acreage received an
insecticide application for this pest. Early season square set
was generally high.

Aphid populations remained at low levels in most fields
through mid July. Heavy infestations developed the week of
July 20, particularly in fields that had been recently treated
for other pests. The beneficial fungideozygites sp.
decimated aphid populations within a week. Infestations
reappeared in some fields in late August, and the fungus
eliminated these populations by early September.

In west Florida, bollworm and tobacco budworm
populations were generally high in conventional cotton
during July through mid-August. Conventional varieties
required multiple applications (6-8) to provide control.
Pyrethroid insecticides alone did not provide adequate
control of budworms during late July and August.
Phosphates, phosphate/pyrethroid tank mixes, and Tracer
were used during this period. In the eastern panhandle, only
moderate populations of bollworm and budworm were
present throughout the season. In conventional varieties 3-4
applications were generally made. However, populations
were usually mixed with fall armyworm.

Bollgard cotton varieties provided excellent control of
budworms and bollworms. Beneficial insect populations
were generally high in Bollgard cotton throughout the
season. Counts during July and August were generally
higher than 20 per 100 sweeps in untreated fields.

Fall armyworm populations were present from July 7
through August. From 60% (west Florida) to 90% (eastern
panhandle) of the fields received one or more applications
for the fall armyworm. Bollgard varieties had very little if
any effect on the fall armyworm.

Beet armyworm populations were very low during early
through mid season. Populations increased to treatable
levels in some fields in west Florida during late August, but
less than 10% of the fields were treated.

Stink bugs were present in low numbers through mid
season. Populations increased in September and in west
Florida; approximately one-half of the fields received an
insecticide application for stink bugs.

Louisiana. Cool and dry conditions during early April
resulted in most of the crop being planted during the last
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week of April and the first two weeks of May.
Unfortunately, late April rainfall was the last precipitation
most areas of the state would receive until early August.
May, June, and July were recorded as some of the hottest
and driest months on record. Temperatures on many days
in June and July exceeded 280during the daytime and
80°F at night. These environmental conditions resulted in
many areas of the state with yields 30 to 50% lower than
average. Cotton produced near the Mississippi River,
however, received some rainfall during June and July which
helped to produce a near average crop. Louisiana planted
approximately 525,000 acres of cotton with an average state
yield expected to be in the 500 to 600 Ib/acre range.

Early-season insect populations were moderate. Thrips
populations were moderate to heavy in most areas of the
state. In-furrow insecticide activity was hampered by dry
soil conditions resulting in many fields being treated with a
foliar spray for thrips. Cutworm populations were light
with most fields receiving a prophylactic treatment for
cutworm control at planting.

Overwintered boll weevil populations were moderate. Most
fields received at least one pinhead square application for
overwintered boll weevil control. Boll weevil populations
were light until mid-August with an average of two
insecticide applications for control of populations of field
boll weevils. After mid-August, boll weevils reached high
levels in many fields with, some receiving at least four
insecticide applications for boll weevil control.

Boll weevil eradication is being conducted on
approximately 50,000 acres adjoining the Red River. 1998
was the first full year of the eradication program in this
area. The first pinhead square treatment was applied on
May 15, in a field near Cheneyville. Boll weevil
populations in the eradication zone were much lower than
anticipated. Insect pest populations observed to be higher
inside the eradication zone than outside the zone were
aphids and whiteflies.

A referendum for boll weevil eradication in the remaining
parishes of the state passed by 78% with the state agreeing
to pay one-half of the cost of boll weevil eradication.
Diapause applications will begin in August of 1999 in this
area of the state.

Tarnished plant bug populations were light to moderate all
season. Few fields were treated prior to bloom for plant
bugs. Populations near corn were high in many cases.
However, this phenomenon did not extend much greater
than 200 ft from the edge of the corn fields.

Bollworm populations were moderate during most of the
season, although the major cotton producing area of the
state did see a significant increase in corn acreage. Most
non-Bt cotton fields required 3 to 5 insecticide applications
for bollworm control, while mogBt-cotton fields received



2 to 3. Resistance monitoring of bollworm populations
indicated a change in susceptibility of bollworm to
pyrethroid insecticides.

Tobacco budworm populations were generally light during
1996, with heavy infestations developing in some areas of
West Carroll, Avoyelles, and St. Landry parishes.
Pyrethroid resistance levels were again among the highest
observed, with resistance levels in May and June being the
highest ever observed. Pyrethroid resistance is becoming
such that pyrethroids will probably no longer be an effective
control means for tobacco budworms.

Bt-cotton was planted on approximately 65% of the state
acreage (53% D&PL 33B and 12% Stoneville 4740).
Highest levels oBt-cotton planting were in the boll weevil
eradication zone (80%-+). Approximately 95% of Bte
cotton acreage was treated for bollworm, the remaining 5%
not treated was in Northwest Louisiana. There were some
apparent differences amoBgcotton varieties in bollworm
susceptibility. Most reports were that Stoneville 4740
required more treatments for bollworm than did D&PL 33B.
Bollworm samples from 1@Bt-cotton lines did show
significantly higher bollworm populations in Stoneville
4740 than in D&PL 33B. However, there were a few
D&PL lines that were not significantly different from
Stoneville 4740.

Mississippi. Approximately 950,000 acres of cotton were
planted in Mississippi in 1998, making this the second
consecutive year that planting was below 1,000,000 acres.
Availability of several new varieties of transgeBtecotton,
combined with a modified pricing structure that resulted in
slightly lowered costs, prompted increased use of this
technology. Approximately 55% of Mississippi’'s cotton
acreage was planted Bt varieties, with use continuing to
be higher in the Hill region than in the Delta. Following
initiation in the fall of 1997, the Hill region, consisting of
approximately 365,000 acres, was involved in the first full
year of boll weevil eradication, and the South Delta,
consisting of approximately 126,000 acres, initiated boll
weevil eradication in August of 1998.

Planting was initially delayed by cool wet conditions in
April, and the majority of the crop was planted during the
first two weeks of May. However, unusually warm
conditions during May and June resulted in vigorous early
grow and an early developing crop. Unfortunately, these
warm conditions were accompanied by drought in many
areas, which further hastened maturity at the expense of
yield.

Because vigorous early seedling development resulted in a
narrower window of susceptibility, thrips were not a
particular problem. However, considerable acreage still
required treatment because of high populations of migrating
adults and poor uptake of in-furrow insecticides in field
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suffering from dry conditions. Cutworms also were treated
on some acreage but were not a notable problem.

Historically, hot dry conditions have been observed to have
an adverse impact on early season tarnished plant bug
numbers, and this appeared to be the case in 1998, because
pre-bloom plant bug populations were generally low. Also,
pinhead square treatments of ULV malathion applied as part
of the boll weevil eradication program in the Hill region
served to further limit plant bug populations in this area.
Most fields entered the bloom period with above normal
fruit retention counts. However, many fields in the Delta
did experience significant plant bug infestations and some
control difficulties during mid to late season. This increase
in mid and late season plant bug infestations is a continuing
trend that is thought to be due to a variety of factors
including: insecticide resistance, increased ug#-obtton,

and shifts in acreage of alternate crops such as corn and
early maturing soybeans. These mid and late season plant
bug infestations did not appear to have a significant impact
onyield, but information on plant bug thresholds during this
portion of the season is one of the more pressing research
needs.

The winter of 1997-1998 was the mildest on record in the
past 20 years, with only 19 days when minimum
temperatures below 32 degrees F were recorded at
Starkville. These warm winter temperatures allowed
survival of high numbers of overwintered boll weevils.
Consequently, the Delta region of the state experienced
unusually high boll weevil infestations and most acreage in
the Delta received one or more pinhead square treatments
for control of boll weevils. Considering the high
populations of overwintered weevils, mid-season boll
weevil problems in the Delta were lower than anticipated,
presumably because the unusually hot dry conditions
resulted in increased mortality due to dessication of
developing larvae and pupae. Late season populations still
reached damaging levels on many fields, and methyl
parathion, applied for boll weevil, accounted for a higher
percentage of foliar insecticide applications than any other
single insecticide in the Delta.

Following the aggressive diapause program conducted in
the late summer and fall of 1998 and the continuation of the
eradication effort in 1998, boll weevil populations were
extremely low throughout the Hill region. It was unusual to
detect either boll weevils or weevil punctured squares in
fields in the hill region and yield losses to weevils in this
area were essentially zero. However, because of the
extremely low treatment triggers used in an eradication
program and high levels of late season migration of weevils
from areas not involved in eradication, a large number of
ULV malathion treatments, approximately 13.4/acre, were
applied to cotton in the Hills. Fields in the south Delta,
which began eradication in August of this year, received an
average of 8.7 ULV malathion sprays/acre.



This intensive, season long use of ULV malathion in the
hills greatly reduced populations of beneficial insects in the
eradication area and, as is common during the early years of
an eradication effort, resulted in increased populations of
several species of secondary pests. Cotton aphid
populations reached damaging levels on most fields inside
the eradication area and a significant portion of these fields
were treated. Furadan (carbofuran), which was available
under Section 18 Emergency Exemption, was the most
effective treatment. Aphid populations were unusually low
in the Delta region and peaked later and at lower levels than
inside the Eradication area. Aphid populations were
ultimately controlled by th&leozygitefungal disease in
both areas, although peak incidence of the disease also
occurred later in the Delta.

Banded winged whitefly was another pest that was more
common in the hills than in the Delta. Whitefly infestations
began to appear in June, which is considerably earlier than
normal, and began to exceed treatment thresholds in July.
Heavy whitefly infestations were relatively uniform
throughout the Hills, with populations being notably higher
on the more hairy varieties, but treatable whitefly
infestations were uncommon in the Delta. A significant
amount of Hill cotton acreage was treated for whiteflies,
with successive applications of Orthene (acephate) being
the most commonly used treatment, albeit not an extremely
effective one. lIsolated infestations of silverleaf whitefly
were again observed in the extreme southern portion of the
state.

Approximately 85% of the cotton in the Hills was planted
to transgenidt varieties, and tobacco budworm was not a
problem on this acreage. However, much of the remaining
nonBt cotton in the Hills experienced severe tobacco
budworm infestations that were difficult to control with
older types of chemistry. Many of these r®infields
suffered severe vyield losses despite high control costs.
Tracer® was the most effectivegaluct for control of
tobacco budworm infestations in nBaeotton. Although
difficulties controlling the June generation of tobacco
budworm were reported from several counties in the Delta,
overall budworm pressure was considerably lower in this
region.

Mississippi producers harvested approximately 515,000
acres of corn in 1998, representing an increase from the
previous year. This increase in corn acreage resulted in
significant numbers of bollworms moving from corn into
cotton during July. BotBtand nonBt cotton were affected

by bollworms, and the need for increased treatment for
bollworms was one of the primary factors contributing to
elevated insect control costs. Pyrethroids were the material
of choice against bollworms oBt-cotton or against
infestations in nomt cotton that were known to be
primarily bollworm. A newly released test kit (Heli-ID) for
distinguishing between eggs and small larvae of bollworm
and tobacco budworm proved to be a useful and cost saving,
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although somewhat time consuming, management tool.
Monitoring for pyrethroid resistance in bollworm using the
adult vial assay revealed no indication of resistance in the
moths sampled, but there were a few undocumented reports
of bollworms being more difficult to control with
pyrethroids than in previous years.

Based on results of an end of season survey of 133 fields
from 28 countiespt fields received an average of 1.2
treatments for bollworm, while ndat fields averaged 5.2
sprays for control of the bollworm/tobacco budworm
complex. Many crop protection professionals observed that
the transgeniBtvariety Stoneville 4740 appeared to be less
effective against bollworm than othBt varieties. This
observation was verified by results of the previously
mentioned survey which showed that the 4740 sustained an
average 3.9% “worm damaged bolls”, comparexi18o for

the othemBts, and 4.8% in noBt varieties.

Although the unusually hot, dry conditions prompted
concern over the potential for a severe area wide outbreak
of beet armyworms, especially in areas involved in boll
weevil eradication, such an event did not occur. However,
beet armyworms were somewhat more common than normal
and a number of fields were treated with either Pirate
(chlorfenapyr) or Confirm (tebufenozide), two products that
were available under Section 18 Emergency Exemption for
control of beet armyworm. Surprisingly there was only a
slight difference in the beet armyworm pressure in the
Eradication area compared to the non-Eradication area.
Availability of these Section 18 products, combined with
the wide-scale planting d@t-cotton and coincidental beet
armyworm control provided by applications of Tracer
(spinosad) targeted against other caterpillar pests, are
factors thought to have dampened the overall beet
armyworm population. Fall armyworm infestations were
more widespread than normal and were detected earlier and
further north than normal, but relatively few fields were
treated specifically for this pest.

Leafminers (presumablyiriomyzaspp.) were one of the
more unusual pests noted this season, but no significant
yield loss was attributed to this pest. Several consultants
reported infestations in pre-blooming and early blooming
cotton that were severe enough to cause shedding of lower
leaves, and a few fields were treated specifically for
leafminers. Leafminer infestations were more common in
the Boll Weevil Eradication Area, but a few severe
infestations were also observed in the Delta.

Yellowstriped armyworms also were observed to be more
common than usual, particularly on transg@&ticotton, but
populations and damage were below economic levels.
Cabbage loopers and soybean loopers also were especially
abundant in1998. Few fields required treatment for
cabbage loopers, but a number of fields, including d8ime
cotton fields, did receive treatment for late season looper
populations that typically are soybean loopers.



Although, late season boll populations appeared better than
average, many fields suffered drought stress and entered
“cutout” early. By late August it appeared that boll size was
smaller than normal in most fields and many bolls were
poorly filled. Weather conditions during harvest were
excellent, and harvest was completed considerably earlier
than normal. Statewide yield was 740 Ibs of lint per acre
(Jan. 1999 USDA Estimate), which is near the previous five
year average of 744 lbs, but well below last year’s record
yield of 901 Ibs per acre. Costs of insect control were
above normal and were estimated at $96.30/acre in the Hills
and $109.74/acre in the Delta, giving an estimated state
average of $104.25/acre.

Missouri. In 1998, Missouri cotton growers planted
350,000 acres (20,000 less or 5.4% decline from 1997's
acreage). Corn replaced cotton on most of this acreage.
Weather was the primary reason yields declined #@60
pounds per acre ih997 t0=480 pounds in 1998. Wet soil
conditions were prevalent during planting time, and several
thousand acres were replanted to cotton or other crops. In
late-May, two hail storms severely damaged between 10,000
to 20,000 acres in Dunklin, New Madrid, and Pemiscot
Counties. A combination of high temperatures (particularly
at night), two extensive drought periods lastitgweeks
each, and sporadic but intense rainfall adversely affected
boll set and growth during the summer. Drought stress also
likely contributed to an outbreak of bronze wilt that affected
several thousand acres. Overall, the bottom and middle
cotton crop were fair and the top was very poor. Harvest
conditions generally were favorable.

Insect losses ranked only second to weather losses in 1998.

Missouri's pest pressure was high with substantial
outbreaks of aphids, boll weevils, cotton bollworms, fall
armyworms, and tobacco budworms. Overwintering
conditions for boll weevils were drier and milder than in
previous years, and this was reflected in the high spring trap
counts that peaked during 11 to 25 May. Dunklin County
had the highest peak of 118 weevils per trap during the
week of 11 to 17 May. Despite the tremendous number of
weevils present, early-season insecticide applications and
estimated yield losses were lower than anticipated. A
combination of the crop and weevils being partially out-of-
sequence due to the poor planting weather and timely pin-
head square insecticide applications helped to delay
economic infestations. Fall trap counts were several fold
greater than spring, with the peak flight during the first
week of October. Pemiscot and Dunklin Counties had the
highest trap counts with 339 and 324 weevils, respectively.
Early insecticide termination, late-season fruit production,
and delayed crop termination permitted weevil populations
to build until the winter.

Cotton aphid pressure was high in 1998, and estimated yield
losses from this pest ranked it second among all pests.
Aphid infestations quickly developed beginning in early-
June. Biological control with beneficial insects was fair but
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poor and delayed (late-July) with tHdeozygitesspp.
fungus. Because of a lack of biological control and failures
with some insecticides, a section 18 label for Furadan 4F
was granted on 01 July.

Late-season pest control shifted towards combating fall
armyworm, cotton bollworm, tobacco budworm, and some
beet armyworm and European corn borer infestations. Fall
armyworms were sporadic but heavy infestations did occur
in some fields. Control failures were due to
misidentification of the pest and mistiming or poor selection
of insecticides. Beet armyworms were present in low
numbers in sporadic fields.

Overall, the cotton bollworm was the most prevalent
lepidopterous pest in most Missouri cotton fields. Early-
season populations developed in large numbers in corn
before the migration of adults to cotton. At Portageville,
trap counts indicate four distinct flights occurred in
southeast Missouri. The peak weekly count was 598 during
15 to 21 September. Cotton bollworms along with tobacco
budworms were estimated to cause the great&s9%)
yield loss. Insecticide applications began in late-July with
one to multiple applications required to control these pests.
A few field failures occurred as a result of misidentification
and poor control with insecticides.

In summary, thrips, plant bug, beet armyworm, spider mite,
and European corn borer pressure was light in Missouri.
Fall armyworm and tobacco budworm outbreaks were
sporadic but heavy in some areas. Boll weevil pressure was
delayed, widespread, and heavy. Cotton aphid and cotton
bollworm infestations also were widespread and intense.

New Mexico. Environmental conditions in 1998 were
unusual. Early spring was colder than usual delaying
planting. Shortly after planting, conditions became much
warmer and drier than usual with an extended drought
however, since New Mexico cotton is irrigated, production
was not affected.

Damage by beet armyworm and bollworm was extreme for
New Mexico. Producers typically have relatively little
damage by bollworm and no significant damage from beet
armyworm. Most producers will make only 1-2 foliar
insecticide applications, generally for bollworm or pink
bollworm. In 1998, growers withoBt cotton made at least

4 insecticide applications. Many growers made 5-6
applications. Most of the applications were for bollworm,
beet armyworm, pink bollworm, or boll weevil. This
problem was likely due to the extended drought and
resulting very low populations of beneficials.

Boll weevil damage was lower than expected, but
nonetheless higher than the previous year. Emergence in
the desert valleys peaked in early May. Emergence in the
eastern High Plains was slightly later and peaked in mid-late
May depending on habitat. Survival through the coldest



portion of the winter in late December was high, with at
least 60% survival in the Pecos River valleys. 1t is likely
that the drought in late spring resulted in early emergence
and high mortality in overwintering habitat as boll weevil
numbers at pinhead square were lower than expected based
on counts the previous fall. Late planting by design, or
because of the cold early spring, also increased suicidal
emergence dramatically. As a result of the reduced
numbers, growers in the Pecos valley used an eradication
threshold of 2 boll weevils per field in a voluntary effort to
reduce boll weevil numbers.

Growers in Luna Co. in western new Mexico and the
Mesilla Valley by the Rio Grande River initiated boll weevil
eradication programs in the spring and fall, respectively.
Luna County in the eastern high plains bordering Texas did
not have any spring captures. Lea Co. in eastern New
Mexico petitioned the New Mexico Department of
Agriculture for a boll weevil control district in late 1998.

Bt cotton acreage increased dramatically in the Mesilla
Valley. Over 85% of upland cotton fields planted wete
varieties. In other areas of New Mexico, howeBecotton
production remained very low, approximately 2% of total
acreage.

September was warmer than average and made up for the
delayed start in early spring. Picking was delayed due to
high rainfall in October. Some fields, which were not
picked before this extended rainfall, had very high yield
losses as a result. Nevertheless, ultimately, despite a late
start severe insect infestations, and late season rains, yields
in most locations were at least average.

North Carolina. Cotton was planted on just under 700,00
acres in 1998; all but approximately080 acres Wl be
harvested, according to a late November estimate. In a
moderate expansion, just under 17,000 acres of ultra narrow
row cotton were planted.

Weather conditions were moderate to good early and ideal
during most of the harvest period, but generally dry in many
areas of the state throughout most of the growing season.
Late in the season just prior to significant boll opening,
Hurricane Bonnie hurt yield prospects in a number of
eastern coastal plain counties but also helped drier counties
further inland. Subsequently, heavy rains from Tropical
Storm Georges helped some growers and hindered others.
Despite good harvest conditions, dry mid season weather
and early maturity helped create widespread areas of
excessive regrowth. Yet, as of this writing, yields are
expected to be between 700 and 750 Ib. lint/acre.

Thrips levels were generally moderate throughout most of
the state, down from last year. Approximately 95% of NC
cotton growers used an at-planting insecticide (including
seed treatments) in 1998. Foliar treatments for thrips were
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applied to 22% of our cotton acreage, down from a very
high 52% in 1997.

Second generation tobacco budworms were very high, and
persisted throughout later bollworm generations.
Approximately 8.25% of the state’s cotton acreage was
treated for these early budworms, up from 0.5% in 1997 and
up from the 5% treatment average for the past 5 years.

Aphids were a more widespread and persistent problem in
1998, especially in drier areas in which bhefreseniiwas

not as “thick'. Aphids were still essentially wiped out by
natural causes, primarily by the above fungus, by harvest.
Just under 1% of the state's cotton acreage was treated for
cotton aphids. Biocontrol remains the only practical
effective means for consistently reducing or eliminating
local populations of cotton aphids in North Carolina.

Plant bugs were more numerous than in previous years and
seemed to persist more into the mid season in Bollgard
cotton than was the case in either 1996 or in 1997.
Approximately 6.6% of conventional acreage was treated
for plant bugs this past year, considerably up from a 5-year
average of less than 1%, and more than double the then-high
of 3.2% in 1997.

Our major mid-July to early August bollworm moth flight
generation averaged about 2-3 weeks earlier than last year
(last year averaged about 2 weeks late), and flight intensity,
egg deposition and larval establishment, especially under
dried blooms, seemed on the high side, although state-wide
damage to bolls by bollworms, at 4.2%, was just over the
13-year average of 3.9%. The average number of treatments
required for bollworms and other occasional late-season
pests was 3.02, somewhat higher than the 13-year average
of 2.8 applications. Tobacco budworms made up a
significant proportion of the surviving post-treatment
population in some areas (check @ Rocky Mount = 39.3%
budworms; Onslow County = 11.4% budworms; budworms
more typically constitute 5% or less of the bollworm/
budworm population taken from various check plots).
Some post-application collections ranged from 65 to 80%
budworms. Consultants and producers reported more larval
escapes this year than is typical, likely the result of a higher
proportion of budworms in the late-season
budworm/bollworm complex, along with high larval
establishment under bloom tags. Additionally, in several
northeastern counties, adult vial tests for bollworms
revealed a mean of 3.4% moth survival at the 5 microgram
level, and 3% survival at the 10 microgram level for
budworms, the first such survival noted in North Carolina.

Bollgard cotton was planted on approximately 13% of NC's
cotton acreage in 1998; a fair portion of that was due to
grower demand for RR cotton, which came in the stacked
form due to a shortage of RR-only varieties. Bollgard
cotton was treated an average of 1.24 times, a significant
increase from 1996 and 1997 (previous 2 years &¥&03.



Mean boll damage to Bollgard cotton from bollworms was
about half that found in conventional cotton (1.78% vs.
4.17%).

Except for some spotty troublesome fall armyworms (FAW)
in a few of the SE counties, FAW did not aaat for much
overall damage this year; European corn borers were very
light across most of the state, continuing a trend begun in
1990.

A Section 18 Specific Exemption was granted for Pirate use
against beet armyworms. High (10 to 60+ hits per 100 feet)
populations were present in small to significant parts of 4
counties, and some treatable levels occurred in about 8 other
counties. This marks the third time in 22 years (12995

and 1998) in which beet armyworms migrated into North
Carolina and became established at damaging levels on
cotton.

The details of a large-scale North Carolina boll weevil
infestation are outlined below. These reintroductions have
now been located by pheromone traps and eliminated for
16 years in North Carolina. The larger infestations
graphically illustrate both the high reproductive capacity of
1 or 2 gravid females of this species under a low spray
environment, as well as the importance of a sound
trapping/containment program. (There was an unconfirmed
sighting of 4 vehicles with SC license plates in the area just
1 week prior to the initial trap captures.)

Oklahoma A total of 120,000 acres was planted. The boll
weevil was responsible for the sharp reduction in planting
intentions in 1998. This trend was apparent across
Southwest Oklahoma as producers continued to abandon
cotton in favor of a less risky crop. Above average
temperatures were recorded throughout the growing season,
and 3,414 heat units were accumulated between May 1 and
October 1. The State production average is projected at 475
Ibs. of lint per acre.

Widespread use of at-planting insecticides and over-the-top
sprays limited thrips infestations and resulting damage.
Cotton fleahoppers and boll weevils were targets of
insecticide applications applied before bloom. Drought
limited survival by overwintering weevils, delaying
economically damaging populations until late-August. To
prevent economic loss, irrigated cotton averaged 3
insecticide applications while dryland cotton averaged 1
insecticide application. Besides low survival, phase 1 of the
Oklahoma Boll Weevil Eradication Organization began
August 28, 1998, eliminating the need for late season
protection in traditional weevil areas.

Bollworm populations started off slow but caused
significant damage to irrigated cotton in Harmon, Greer, and
Jackson County in August. Control difficulties were
widespread. Bollworm control expenditures skyrocketed as
intense pressure forced reduction in spray internals and use
of tank mixes to maintain control. Damaging infestations
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existed in all production regions of the state.
Approximately 16,000 acres of Bollgard cotton were
planted in 1998. Approximately 60% of the Bollgard
acreage required additional bollworm protection to prevent
economic loss in 1998. Despite the added expense, total
inputs for Bollgard fields were significantly less than non-
Bollgard fields while maintaining yields that equaled or
exceeded non-Bollgard varieties. Bollgard planting
intentions in 1999 should reflect this economic advantage
seen in 1998 with 70 to 90% of the irrigated acres planting
Bollgard varieties.

The beet armyworm is normally a late-season pest in
Oklahoma. However the prolonged drought favored beet
armyworm development early. Damaging populations

developed in July and persisted the remainder of the
growing season. Confirm and Pirate were cleared for use to
prevent excessive beet armyworm damage. Lower
infestations were reported in Bollgard cotton. In many

fields, this level of suppression either allowed beneficial

insects to keep the infestation in check without need of
insecticide control or reduced the number of insecticide

applications required to prevent damage.

Drought conditions also limited cotton aphid infestations to
irrigated regions of the state. Heaviest infestations occurred
in cotton intensely managed. Damaging infestations were
widespread by mid-August. Most of the spraying occurred
in Harmon, Jackson, and Greer Counties in Southwest
Oklahoma. Fields averaged two insecticide applications to
control aphids. Furadan was the product of choice once it
was cleared for use. Severe yield loss would have occurred
if Furadan had not been available for use.

South Carolina. Cotton farmers planted over 280,000 acres

of cotton in 1998 which was down just slightly from the
acreage planted in 1997. There was a wide variability in
cotton yields, with some fields picking less than 300 Ibs of
lint per acre where little rain fell, compared with a few that
made close to three bales where moisture was adequate. We
experienced a severe drought in June and July over most of
the state, and yields are expected to average about 600 Ibs.

Thrips infestations caused fewer problems than expected.
Growers were generally late getting cotton planted, and by
the time most cotton seedlings emerged, warm temperatures
allowed for rapid growth and development which prevented
thrips from being much of a problem.

June tobacco budworm infestations were the highest that
have been observed in South Carolina for over 15 years.
Infestations were high in tobacco as well. Budworms
started showing up in cotton fields about the middle of June.
At least 50% of the acreage planted to conventional cotton
varieties was treated with insecticides for budworm control.
Since 40% of the acreage was planted to cotton varieties
with the Bt toxin, a total of about 30% would have been
treated. We discouraged the use of pyrethroid insecticides,



and where these products were used some control problems
were encountered. A collection of budworm larvae from a
field in Sumter County showed some pyrethroid resistance.
When the adults were tested in cypermethrin treated vials
(510), 95% survived. This was the first documented case of
pyrethroid resistant budworms in South Carolina.

Aphids were a problem in July and early August. High
infestations were found in some fields with copious
amounts ohoney dew deposits on the leaves because there
was little rainfall to wash the sticky substance from the
leaves. It was none too soon, INgozygites fresnilid
come to the rescue, and aphid numbers declined
precipitously throughout the state by the first week in
August.

Up to 40% of cotton plants were found infested with fall
armyworms (FAW) in a field on June 29 in Calhoun
County. This was unusual in two respects: (1) it was an
unusually early infestation of FAW, and (2) the boring
larvae caused economically important damage in at least one
field. There were some mid to late season problems with
FAW, but infestations were spotty.

Cotton was infested with bollworms as early as July 8 in the
lower part of the state. By the end of the season growers
had made an average of 5 pyrethroid applications in
conventional cotton, while iBt cotton they averaged close

to 1.5 applications. Sont fields were not treated at all,
while others received up to 5 treatments. Bollworms were
generally more difficult to control than in past years. There
were numerous reports of bollworms surviving two or three
pyrethroid applications. Larvae were collected from a
number of fields where there were control problems in the
lower half of the state. Vial tests of adults confirmed that
pyrethroid resistance was a factor in many of the “problem
fields.” Pyrethroid resistance was first discovered in
Hampton County in 1996. Since then, resistance has been
confirmed in a number of other areas of the state.

Beet armyworms problems were widespread with
infestations scattered across the state. The Section 18's for
Tracer® and Confirm® were triggered by an early
infestation in Lee County.

Stink bugs were numerous in corn, tobacco, cotton and
other crops. We estimate that more than 100,000 acres of
cotton were treated in 1998. The majority of the fields
treated were probably plantedBbcottons, as the potential

for stink bug damage is generally greater where there are
fewer pyrethroid treatments applied for bollworm control.

A single boll weevil was captured in a field in Calhoun
County in April. There have been no further catches in

1998. In-field trapping in two fields with reproducing
weevil populations in 1997 appears to have been
instrumental in preventing weevils from finding

overwintering habitat.
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TennesseeTennessee growers planted about 450,000 acres
in 1998 which was a reduction of 50,000 acres from 1997.
Corn followed by soybeans were the primary crops planted
in place of cotton. 1998 was a significant year with insects
in general in all row crops but especially cotton. A mild
winter by anybody’s standards for this area seemed to
unleash a multitude of insects which rivaled the now famous
1995 seamsn. Weather, like so many areas of the cotton belt,
was a significant contributor to yield loss but was not
devastating. In fact, insect losses were a very close second
to weather in causing losses.

Ninety-eight percent of Tennessee’s cotton acreage is
planted in 19 West Tennessee counties. Most of the crop
was planted the first half of May. Temperatures for May at
Jackson, which is centrally located, were 4.5 degrees above
normal (72.4) while rainfall was 1.24 inches above normal
(6.71). An area across the southern counties experienced an
extremely dry period during June and early July. Cotton and
other crops suffered from lack of moisture. July and August
saw above normal rainfall which was good and bad. The
crop needed the moisture but took a fruit shed with excess
moisture and cloudy days. Insect control was also hampered
during this time.

Cutworms were spotty and limited to a few hundred no-till
acres. Treatment was minimal.

Thrips infestations were normal and required additional
foliar treatments (20% of acreage), although about 85% of
the acreage receives in-furrow or seed treatments.

Overwintered boll weevil survival in West Tennessee was
the highest on record, based on pheromone traps. Peak
emergence occurred the last week of May. The average
number of weevils per trap per week was 141, with a range
of 21 in Lake county (along Kentucky border) to 344 in
South Haywood county. Some individual traps captured
700-800 weevils in a week. Multiple pinhead applications
were recommended for most counties. Growers responded
to this alert, and approximately 68% of the acreage received
two insecticide applications, 18% received one, and 4%
received three. This area-wide effort held weevil
development below treatment level on 80-90% of the
acreage until first bloom. Isolated fields or farms which did
not receive a pinhead application recorded as high as 40%
punctured squares early. Threshold infestations developed
earlier in the southern versus the northern counties. For
example, Fayette county (along the Mississippi border)
reported 68% of scouted acreage at treatable levels during
the last two weeks of July while Gibson county reported
14% during this same time.

August began the long-awaited start of boll weevil
eradication in six southern West Tennessee counties and a
portion of a seventh (Haywood) south of the Hatchie River.
Diapause applications using 100z. of malathion were
initiated on a five-day schedule starting the first week.



Three applications on a five-day schedule, five on a seven-
day and four to fiv