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PART I: STATUS OF BOLL WEEVIL ERADICATION IN TEXAS
L.E. Smith
L.W. Patton
P. B. Burson
Texas Boll Weevil Eradication Foundation
Abilene, TX

Abstract

The Texas Boll Weevil Eradication Foundation (TBWEF) completed a successful year in 2010. Boll weevil
eradication activities were carried out in all Texas and eastern New Mexico cotton fields, on a total of
approximately 5.97 million certified land cotton acres. For the year, 15 of 16 zones reported either no weevil
captures, or reductions in boll weevil captures compared to 2009. Boll weevil numbers were reduced substantially
in the South Texas Winter-Garden zone (STWGQG), the Northern Blacklands zone (NBL), the Upper Coastal Bend
zone (UCB), and the Southern Blacklands zone (SBL). However, a late season migration of boll weevils into the
Southern Rolling Plains (SRP) zone did cause trap captures and treatments to increase in the fall. Nevertheless, SRP
trap captures were substantially lower in 2010 than in 2009. The Lower Rio Grande Valley zone experienced
several tropical storms which contributed to increased weevil numbers over 2009.

Introduction

During the 20th century, the boll weevil has been responsible for more dollars spent in control costs and given up in
crop losses than any other cotton pest in Texas. In fact, the National Cotton Council estimates that since the boll
weevil crossed the Rio Grande river about 1892 (Hunter and Hinds 1905) it has cost U.S. cotton producers more
than $13 billion (NCC 1994). Following successful experiences with cooperative boll weevil eradication
experiments in Mississippi, Louisiana and Alabama in 1971, and a successful three-year boll weevil eradication trial
in North Carolina and Virginia from 1977-80, growers requested program expansion to other regions of the United
States beginning in 1983 (El-Lissy 1998). As a result, active programs were established in the Southeastern and
Southwestern United States from 1983 through the mid-1990°s. Cotton producers there put together programs that
were successful in eradicating the boll weevil from those regions. After 1994, boll weevil eradication programs
moved into the center of the U.S. Cotton Belt and programs were initiated in the mid-South, Oklahoma, New
Mexico and Texas (Brashear and Brumley 2001).

The history of the boll weevil and the destruction it caused, the struggle farmers endured each year for most of the
20™ century to find a way to keep weevils from destroying their cotton crop, and the eradication effort are well
documented (Dickerson et al. 2001 and Allen 2008). It is a story of stunning losses, disappointment, tenacity,
sacrifice and innovation. But, the eradication program in Texas and across the Cotton Belt is well on the way to the
successful elimination of the boll weevil, thereby bringing a happy ending to the boll weevil story for the nation’s
cotton growers.

In recent years, boll weevil eradication has freed Texas cotton producers from the economic damage caused by the
boll weevil for the first time since the weevil became established in the state (1892 — 1905). Concurrently, Texas
has been experiencing record yields beginning with the cotton crops of 2004 and 2005. And, although the 2006
crop was severely limited by drought, it was still documented as the fifth largest crop on record. The 2007 cotton
crop received abundant rainfall and went into the record books as the second largest cotton crop ever produced in
Texas. These four crops have taken four of the top five places in Texas cotton production history. In 2008 the
Texas cotton crop struggled from severe weather. From early spring through late July the weather was hot, dry and
windy in Eastern and Central Texas. On the Plains, sand storms, drought, hail storms and an unusually cool spring
delayed cotton planting and prevented stand establishment in many fields. Very dry weather in many areas of the
High Plains contributed to crop failure on 1.4 million acres, 1.1 million of which were south of Lubbock. Similarly,
dry weather in South Texas caused the loss of 76,000 acres in the South Texas/Winter Garden (STWG) zone.
Hurricane Dolly made landfall in the Lower Rio Grande Valley (LRGV) on July 23 causing a near total loss of the
cotton crop and spreading cotton seed and boll weevils widely. Rainy weather continued until October in some
areas of South Texas while the drought continued further north. Hurricane Ike came ashore at Galveston on Sept. 13
spreading rain and boll weevils around the Upper Costal Bend (UCB), STWG, SBL and NBL zones. In 2009, the
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Texas cotton crop again struggled due to weather. Dry conditions in South and West Texas made seed germination
difficult. The dry conditions continued into the summer and crop abandonment exceeded 1.2 million acres
statewide. A large percentage of the abandoned acres were in the STWG, Western High Plains (WHP), and
Southern High Plains Caprock (SHPC) zones. The 2010 cotton crop began the year with adequate moisture in most
areas and had a very low number of acres abandoned. Despite suffering a dry spell mid-season, the crop advanced
to produce the third largest crop of record. Yields also were recorded at an average of 717 pounds per acre. Fall
weather conditions helped finish the crop which allowed for rapid harvest and ginning of the crop with minimal
weather delays.

Methods

El-Lissy (et al. 1997) provided a detailed description of the boll weevil eradication methods used in the Texas
program. Since that time, the only modifications have been in data management and management of secondary
pests.

Discussion

Volunteer cotton in corn and grain sorghum fields was a problem in several areas of South Texas in 2008 and in
limited areas in 2009. Volunteer cotton grew from seed dropped during the 2008 and 2009 harvest and from cotton
that was planted, failed and planted to an alternate crop. Many producers used herbicides and improved cultural
control in 2010 to avoid the problems encountered in 2008 and 2009. As a result, boll weevil numbers were
reduced significantly. Increased grower support in volunteer cotton control, TBWEF eradication efforts, and wet
conditions during the winter allowing seed to sprout and degrade contributed to the reduction in boll weevil
numbers seen in 2010. Unfortunately, it has been extremely dry since harvest and there exists a tremendous
reservoir of un-germinated seed which has the potential to be a challenge for growers to control in non-cotton fields
during the 2011 season. Because of the continued dry weather, producers have been able to destroy stalks and
render most fields un-hostable at this time.

West Texas Zones

In the West Texas zones, 2010 proved to be another good year for boll weevil eradication. Weevil numbers in these
zones were reduced by 92.7 percent as compared to 2009. In the 5.22 million acres that make up the 11 West Texas
zones, only 15 weevils were captured in 2010 compared to 206 weevils captured in 2009. All of the weevils
captured in West Texas were in the SRP zone. There, ten weevils were captured south of San Angelo with all but
one captured after September 29. Additionally, five weevils were captured in the Coleman area of the SRP zone
between August 31 and October 11. In 2010, program personnel treated 9,104 cumulative acres in the West Texas
region for boll weevil compared to 56,650 acres treated in 2009. This is an 83.9 percent reduction from the 56,650
acres treated in the SRP zone in 2009.

South and East Texas Zones

Boll weevil captures in 2010 were reduced in the South and East Texas zones by 26 percent compared to 2009.
The number of acres treated in the five South and East Texas zones increased from 1,951,712 acres in 2009 to
2,402,312 acres in 2010. Dry conditions in the STWG zone and reduced planted acres statewide contributed to a
lower number of acres treated and carried to harvest in 2009 while in 2010 weather conditions were favorable and
there were very few acres abandoned.

The NBL and UCB zones contributed to the boll weevil population reduction by; 98 and 97 percent, respectively.
In the STWG zone, 54,540 weevils were captured compared to 232,429 weevils captured in 2009, or a 76 percent
reduction in boll weevil numbers. In SBL, 30,636 weevils were captured in 2009 compared with 8,021 in 2010, or a
74 percent reduction in boll weevil numbers.

Tropical weather played a dominant role in the increase in weevil numbers in the Lower Rio Grande Valley of
Texas. Two tropical systems eight days apart, flooded many fields and prevented treatments and trap inspections
for up to 9 weeks during the summer. The LRGV had experienced low weevil numbers prior to the first hurricane.
At this point, over 94 percent of the fields had not captured a weevil. Boll weevil numbers increased from 41,450
weevils in 2009 to a total capture of 163,399 weevils in 2010 as a result of tropical activity. Many roads in the
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Lower Rio Grande Valley remained closed for two months following the last storm which made trap inspections
extremely difficult. Other issues that contributed to the increase in numbers in the LRGV were the inability of the
Tamaulipas, Mexico boll weevil eradication program to treat fields near the border that were capturing weevils.
Lack of funding of the Mexican program and the increase in domestic violence hindering eradication activities
contributed to an increase in boll weevil numbers along the border. Tropical winds during Tropical Depression
Two blew north out of this area into the Lower Rio Grande Valley at a time when no treatments were conducted in
Mexico.

Statewide Totals
In 2010, statewide weevil captures were reduced 26 percent, from 305,399 in 2009 to 225,964 in 2010. Cumulative

treated acres increased from 2,008,362 in 2009 to 2,411,416 in 2010, or a 20 percent increase in total acres treated.

Table 1. Annual average weevils caught per trap inspection in active boll weevil eradication zones 1999-2010.

Zone 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
SRP 0.0023 | 0.00009 0 | 0.00005 | 0.00064 | 00013 | 00074 | 0.00008 0.022 0.0028 | 0.0007 | 0.00005
RPC 0.14 0.028 | 0.00053 | 00089 | 0.0044 0012 | 00031 | 000005 | 0.00014 0'000002 0 0
ST/WG 153 112 0.16 0.144 0.16 0.67 021 0.045 1.08 107 | 013751 0.045
EP/TP 021 | 00093 | 000032 | 0.00052 0012 | 0.00009 [ 0.00029 0 0 0 0 0
NRP 18.54 2.34 0056 | 00019 | 0.00005 | 0.00025 | 0.00015 0‘00003 0 0‘000003 0 0
NwP 7.23 13| 0015 | 00009 | 0.00001 0 0'0000(3) 0 0 0 0 0
PB 9.99 042 | 0.0007 0.028 0.014 0.026 0.017 | 0.00044 | 0.00016 0 0 0
WHP 18.2 0.68 0021 | 00026 | 000017 | 0.00034 | 0.0004 | 0.00001 0 0‘000003 0 0
NHP 089 | 0.0045 | 0.00002 | 0.00002 °'°°0°§ 0‘00002 0 0 0 0
SBL 13.68 136 0.356 0.52 0.19 0.099 0.24 027 | 0.0826 0.011
SHP/C 116 | 00047 | 0.00004 | 0.00013 | 0.00020 | 0.00003 0'000003) 0'00000‘5‘ 0 0
ucs 18.22 3.34 1.59 0.29 0.23 0.11 0.0075 | 0.00011 0'00002
PH 0 0 0 0 0 0 0
STL 323 026 | 000625 | 0.00038 | 0.000053 | 0.00001 0
NBL 11.47 0.41 0.086 0.014 | 00011 | 0.00001
LRGV 16.12 2.97 2.66 085 | 0.1425 0.382
NM

C/RNM 11| 00037 | 0.00004 0| 0.00006 0 0 0 0 0
CLCNM 1.83* 0.11% 0.029 | 0.00009 o] 0.0003s 0 0 0 0 0
LCNM .83 0.11% 0.046 | 0.00019 [ 0.0001 | 0.00021 0 0 0 0 0
PVNM 249 0.96 005 | 0.0026 | 0.00005 0 0 0 0 0

* Data not separated between zones
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Table 2. Annual average number of ULV malathion applications per acre' 1999-2010.

Zone 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
SRP 0.64 0.01 0 0.087 0.23 0.79 091 0.033 1.84 0.69 0.25 0.04
RPC 3.12 1.52 0.15 0.91 0.89 137 0.4 0.025 0.024 0018 0 0
ST/WG 624 8.05 48 2.92 4.15 5.39 4.02 114 331 432 1.74 273
EP/TP 3.42 0.96 0.14 0.11 0.097 0.02 0.06 0 0 0 0 0
NRP 9.21 9.11 222 0.53 0.103 023 0.09 | 0.0008 0| 0.00049 0 0
NWwP 5.85 7.36 1.57 03 0.013 0 0.002 0 0 0 0 0
PB 7.08 3.63 0.52 134 3.09 237 1.66 0.17 0.017 0 0 0
WHP 9.23 6.19 1.41 0.38 0.176 035 05 | 0.00035 0| 0.00017 0 0
NHP 9.59 0.71 0.033 0.06 0.03 0.001 0 0 0 0
SBL 7.86 18.58 11.6 11.05 8.39 6.32 6.43 7.07 13.05 7.83
SHP/C 6.83 1.08 0.087 024 033 | 00099 | 0.00017 | 0.00055 0 0
UCB 9.71 16.3 16.79 11.09 13.24 12.01 5.69 0.594 0.004
PH 0 0 0 0 0 0 0
STL 7.02 452 0.6 022 0.005 |  0.0037 0
D2 9.4 9.97 7.89 2.93 0.848 0.009
LRGV 437 412 9.47 9.56 5.56 6.69
NM

C/RNM 3 1.01 0.015 0 0 0 0 0 0 0
LCNM 9.3+ 6.03* 2.63 0.014 0 0.59 0 0 0 0 0
LCNM 9.3% 6.03* 5.16 022 0.016 024 0 0 0 0 0
PVNM 8.64 8.17 7.83 1.46 031 0 0 0 0 0

! Mapped cotton acres.
* Data not separated between zones.

Summary

Texas cotton producers continue to increase yield averages above previous production levels (Table 3). The
production per acre in the last seven years has substantially increased over the average production of the previous
nine years. Boll weevils have been reduced to below economic damage levels in all areas of the state. The
elimination of economically damaging populations of boll weevils is a key factor that has enabled growers to
produce record crops. Four New Mexico and eleven west Texas zones are approaching program completion. In
addition, substantial progress was made in the NBL, SBL, STWG, and UCB zones in 2010. Program operations in
2011 in the STWG, LRGV, UCB, NBL, and SBL will concentrate on identification, trapping and treatment of all
cotton (including volunteer cotton in other crops and non-crop areas) and working with the Texas Department of
Agriculture (TDA) to achieve early, thorough stalk destruction.
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Table 3. Texas Cotton Production 1995-2010

Texas

Year Acres Planted Acres Harvested Yield per Acre (Ibs) Production (bales)

1995 6,436,000 5,783,000 375 4,512,000
1996 5,737,000 4,136,000 511 4,405,100
1997 5,532,000 5,232,000 477 5,194,300
1998 5,755,000 3,332,000 526 3,652,700
1999 6,183,000 5,132,000 477 5,094,600
2000 6,416,000 4,416,000 432 3,971,000
2001 6,017,000 4,266,500 483 4,296,400
2002 5,618,500 4,518,300 540 5,082,300
2003 5,620,000 4,370,000 480 4,374,000
2004 5,871,000 5,370,500 695 7,778,000
2005 5,974,800 5,624,000 724 8,483,500
2006 6,431,000 4,130,000 679 5,845,000
2007 4,925,000 4,724,000 843 8,296,000
2008 5,015,600 3,265,000 658 4,474,000
2009 5,018,000 3,517,800 635 4,651,000
2010 5,618,000 5,417,500 717 8,087,000

Row acre data
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PART II: STATUS REPORT OF PINK BOLLWORM ERADICATION IN TEXAS
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Abstract

The Texas Pink Bollworm (PBW) Eradication Program has been operating under the supervision of the Texas Boll
Weevil Eradication Foundation (TBWEF) to eradicate this damaging pest in the El Paso/Trans Pecos (EPTP) zone
since 1999. A total of 929,420,250 red-dyed sterile moths were released in 2010. Of those 1,050,525 were
recaptured in traps along with 16 native moths. Of the 16 native moths captured, 0 were captured in the Pecos
district and 16 were captured in an area around the Tornillo district. The native moth captures in 2010 represent a
99.7% decrease in numbers over 2009. PBW were suppressed to below economically damaging levels in the EPTP
zone at the end of 2001, the first year program treatments began. As of the end of 2010, PBW moth populations
have been suppressed by over 99.99 percent from 1999 population levels.

Introduction

The PBW was first found in the United States in Robertson County, Texas, about 1917. It quickly became the key
cotton pest in western areas of the U.S. Cotton Belt. The National Cotton Council estimates the pink bollworm has
cost cotton producers in the western United States approximately $21.6 million annually in prevention, control and
yield losses. In Texas, crop damage from PBW was seen annually in the Rio Grande River Valley near El Paso and
in cotton fields along and west of the Pecos River. However, periodic infestations have occurred in southern areas
of the Texas High and Rolling Plains, as well. Prior to 1996 cotton producers west of the Pecos River relied on an
insecticide-based strategy to limit PBW damage. This approach required intensive management, was expensive and
was continually in danger of failure due to insecticide resistance. In addition, the insecticide-based control strategy
made the crop more vulnerable to outbreaks of secondary pests such as aphids and whiteflies.

When Bt cotton became available in 1996, growers began to utilize the technology to control PBW populations and
damage. The Bt toxin has been a very effective control measure against PBW. However, using the Bt technology
adds to production costs. And, the technology is not available in the Pima varieties preferred by many of the
growers in the region. The grower level insecticide/Bt cotton-based PBW control program, which developed after
1996, was more robust than the earlier insecticide-based strategy because two complimentary control technologies
were used. It was, however, limited because growers approached PBW control on a field by field basis, not an area-
wide basis. Some growers worked diligently to control PBW populations on their farms but others did not. Without
a consistent area-wide program on all farms, growers in the region could not sustain PBW population reductions
year after year and move to a PBW-free production system. The lack of a unified, area-wide approach for detection
and control allowed PBW populations to persist as a threat to the cotton industry in the region.

The concept of arca-wide PBW suppression was developed in a successful program conducted in Parker Valley,
Ariz., from 1990-95 (Antilla et al. 1996). The Arizona program including mapping, trap triggers, pheromone mating
disruption technology, and insecticide applications. It differed from the early years of the Texas program in that it
did not use Bt cotton and it had area-wide treatments made by the program in the spring but relied on grower
treatments for PBW control in the fall. Sterile PBW moth releases further strengthened the Texas program after
2005. Sterile moths were not used in the 1990-95 Arizona program.

In March of 1999, cotton producers in the El Paso/Trans Pecos (EPTP) zone passed, with an 80 percent favorable
vote, a referendum to begin boll weevil eradication and PBW suppression/eradication in the fall of that year.
Conducted by the Texas Boll Weevil Eradication Foundation (TBWEF), the program in the EPTP zone began with
a boll weevil eradication program and a two-year PBW trapping program. The treatment phase of the PBW program
began on 46,621 acres of cotton in 2001. The program was improved and continued on the zone’s 41,652 acres of
cotton in 2002 and on 37,962 acres of cotton in the zone in 2003. In March of 2003, a retention referendum was
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held and 89 percent of the growers voted to continue the program. In 2004 and 2005 program operations continued
on 42,134 and 43,405 acres of cotton, respectively. In June 2005 a referendum was held to continue boll weevil
eradication, move from a PBW suppression program to a PBW eradication program and extend the number of years
an assessment could be collected to pay for the program. The referendum passed with over 95 percent of the
growers voting in favor of the changes. A subsequent referendum was held in May of 2009 with 95 percent voting
to continue the eradication program. In 2009 and 2010 the program operated with 34,081 and 38,851 acres,
respectively.

The initial objective of the program was to reduce PBW populations and damage across the zone to below levels at
which economic damage occurred. This objective was reached in 2001, the first year of suppression operations.
With the first objective met, neighboring areas of New Mexico and Chihuahua, Mexico, became interested in the
program and the objective changed to continuing and intensifying the suppression program in the EPTP Texas zone
and working with cotton producers in adjacent areas to expand the program throughout the region. In 2002,
producers in the state of Chihuahua, Mexico and in South Central New Mexico initiated programs similar to the
Texas program. With the entry of Chihuahua and New Mexico into the program, the regional effort had three
separate programs working together to eliminate PBW. These programs were mutually supportive and shared
information and technology. They provided cost reductions to cotton growers through controlling populations and
suppressing PBW migration into neighboring program areas. In 2004, the Texas program began receiving limited
sterile PBW moths for release in the Pecos work unit. From 2005 through 2010 sterile moths were supplied by
USDA/APHIS in sufficient quantity to become the first level of suppression used by the programs in the EPTP
zone, the South Central New Mexico program and the program in the Juarez region of the state of Chihuahua,
Mexico.

Methods and Materials

Mappin

Use of Bt transgenic cotton varieties was encouraged in the Texas program (and subsequently in other programs)
through reduced assessment costs to growers on acres planted to Bt varieties. Immediately after seedling
emergence, all cotton fields were mapped using differentially corrected GPS technology (Geo XT and III and
Pathfinder Software, Trimble Navigation). The presence or absence of the Bt toxin was determined by randomly
selecting seedlings from all cotton fields in the El Paso/Trans Pecos zone and testing them using ELISA test
procedures for the presence of Bt toxin. Field maps were constructed using Map Info software. Field maps were
color coded to indicate Bt transgenic cotton, non-Bt cotton, and sensitive site fields (those near houses, schools,
etc.). Producer data, field numbers, and other information were electronically associated with each field.

Detection

Delta sticky traps (Scentry Biologicals) baited with gossyplure (pink bollworm sex pheromone) were deployed
around all fields at a density of approximately one trap per 10 acres (minimum of two traps per field) between
seedling emergence and the appearance of pinhead squares. Each trap was bar coded which allowed the trap data to
be electronically associated with a physical location on the map. From deployment to the time fields were harvested
and no longer hostable, traps were checked weekly and replaced at least every two weeks (every week in most
areas). Trap capture information, crop stage and other data were recorded weekly. Traps with pink bollworm
captures were removed weekly and replaced with new traps and pheromone lure. The traps were taken to the
office/laboratory where the adult moths were inspected to determine if they were red dyed sterile moths or undyed
native moths. All moths were counted and the data was entered into the PBW database.

Control

Several PBW control technologies were used. Plant testing for the presence of the Bt toxin in 2010 showed that
19,340 acres of the zone’s 38,815 acres, or 50 percent, was Bt cotton. This was up from 13,525acres of Bt cotton in
the zone (or 40 percent Bt cotton) in 2009. Since the inception of the program, Bt cotton acreage has averaged 37
percent of the cotton acreage in the zone, however, Bt cotton percentages have been varied in each work unit. A
label for 100 percent planting of Bollgard II cotton in a pink bollworm eradication program was granted for the El
Paso Trans Pecos Zone for 2010. In the Pecos work unit, the percentage of cotton acreage planted to Bt cotton was
96 percent in 2010, up from 94 percent in 2009. In the Fort Hancock work unit 40 percent of the cotton planted in
2010 was Bt cotton, up from 31 percent in 2009. The trend seen in the El Paso work unit where 24 percent of the
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cotton acres were planted to Bt transgenic varieties in 2010, is up slightly from 23 percent in 2009.

Several pheromone mating disruption products were used in the PBW Eradication Program in the EPTP zone. High
dose, hand-applied gossyplure dispensers (PB-ROPE L, Pacific Biocontrol Corporation) were used at an application
rate of 100-200 dispensers per acre on 8,050 acres of cotton in 2010. The use of long duration pheromone rope was
up 478 percent from the 1,682 acres were treated with rope in 2009. The increased number of acres was in
response to the accidental non-sterile releases due to a lab error that occurred in 2009. It was also down 66 percent
from 2003, the peak year for rope use in the zone. Local labor contractors were hired to apply the pheromone rope
dispensers.

In 2001, rope was used on those fields that were difficult to treat with aircraft. In subsequent years the effectiveness
and lower cost of rope compared with season-long fiber treatment were justification for increased use of rope. After
2005, when sufficient sterile insects became available for application season-long on all EPTP cotton acres, fields
targeted for rope applications were those in which wild-type moths had been caught and/or those identified with
larval infestations the previous year. No rope was used in the Pecos work unit from 2006 through 2010. High dose
rope dispensers have provided PBW population suppression almost season-long from a single application.

No sprayable mating disruption treatments were applied in 2010. Checkmate MEC (Suterra Inc.) was used in 2007
and No-Mate Fiber was used in previous years, either alone or tank mixed with insecticides. Sprayable pheromone
treatments were initiated at pinhead square stage. These treatments were reapplied when traps around a field caught
native PBW moths. Positive trap catches of native moths around a field indicated the presence of native PBW moths
and low concentration of pheromone and/or sterile moths in the field. These fields had potential to develop larval
PBW populations. The peak year for sprayable pheromone use was 2001 when 142,842 cumulative acre treatments
were made.

No insecticide applications were made in 2010. In previous years, fields in which more than one moth was caught
per week received applications of insecticides. Lock-On 2E, Tombstone (Loveland Products, Inc.) or Battery 2.5 EC
(Agriliance, LLC.) were applied at mid-label rates. These treatments were applied with and without sprayable
pheromone (dual treatments). In 2001, 47,897 acres were treated, the peak year for insecticide use.

Sterile moths were released from aircraft over all EPTP cotton acreage for the first time in 2005. Sterile moth
releases in 2010 were initiated the last day of April and continued through the week ending Oct. 12 (142 days). For
the year, 929,420,250 sterile moths were released. The moths were reared in the USDA-APHIS PBW rearing
facility in Phoenix, Ariz. They were put on commercial aircraft the afternoon of each scheduled shipping day and
delivered to El Paso that night for release the next day. They were shipped in specially designed
cooler/shipping/distribution boxes (USDA-APHIS) which were held overnight in a refrigerated cooler. The
following morning, the distribution boxes were mounted into a Cessna 206 aircraft fitted with release equipment
(USDA-APHIS). The sterile PBW moths were then metered onto cotton fields from a height of about 500 feet. The
average ratio of sterile moths recaptured to native moths captured season-long in 2010 was 65,657:1, compared to
911:1 in 2009 and 161,134.1:1 in 2008.

Quality control of sterile moths was monitored by assessing the longevity of the moths, the response of sterile males
to pheromone traps, moth weight, by tracking the temperature of the shipping containers and by other means. This
information was used to improve the quality of the sterile insects applied to the cotton fields. Trap spiking has
always been a part of the Texas quality control protocol. Another quality control mechanism was introduced in
2010 with the spiking of traps for the detection of native moths conducted by personnel outside the EPTP zone
(non-employees of the Foundation). This will continue in the 2011 season. Spiking (the placing of sterile, non-
dyed moths in the traps) allows the Foundation to monitor personnel and assure that all moths are counted.
Adjustments were also made in Phoenix at the PBW rearing lab in 2010. These changes resulted in more oversight
at the lab to decrease the chance of repeating the accidental 2009 release.

The primary technologies used to suppress/eradicate the PBW in the EPTP zone have changed as the program as
progressed. In the initial year of the program (2001), the main technologies used were Bt cotton and sprayable
pheromone mating disruption products. Long duration, hand applied pheromone mating disruption rope and
insecticide treatments were also used. In 2002 and 2003, Bt cotton remained a primary control component, but
pheromone rope was used in lieu of sprayable mating disruption on many acres. Sprayable mating disruption and
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insecticides were also used. In 2004, sterile insect application was introduced to the program, joining Bt cotton and
pheromone rope as the primary control technologies. Sterile insect availability was limited, however and only the
Pecos work unit received season-long sterile moth applications. Sprayable mating disruption pheromone and
insecticides were used on a small number of acres in 2004. In 2005 sterile moths and Bt cotton were the primary
technologies relied upon. Long duration rope was used on limited acreage. Use of sprayable pheromone mating
disruption and insecticides were the least used of the technologies. Growers in the EPTP zone planted fewer acres of
Bt cotton in 2006. Sterile insect releases and Bt cotton were the primary control technologies used in 2006, but rope,
sprayable pheromone and insecticide were used at similar levels as were used in 2005. In 2007, Bt cotton and sterile
insects were the primary controls used over most of the zone, but hand applied and aerially applied mating
disruption products and insecticides were used heavily on a relatively small, hot spot area which developed near the
Rio Grande at Acala, Texas. In 2008, 2009, and 2010, pheromone rope and sterile moths have been the only control
technologies used.

PBW Population Monitoring

PBW populations were monitored by trapping and bloom/boll inspection. Trapping data has been collected since the
fall of 1999. The 1999 and 2000 trap catch information provided a baseline against which populations in later years
have been compared. Sterile moth recapture provided information about the numbers and responsiveness of the
sterile insects. The ratio of sterile to native insects captured provided the basis for triggering fields for other
treatments. Field personnel collected PBW infested traps and returned them to the field offices where moths were
identified, separated as sterile or native and counted. Sterile insects were marked with dye placed in their diet in the
USDA-APHIS rearing facility at Phoenix, Arizona. Trap information was used to direct sterile moth drops so that
at least a ratio of 60:1 sterile to native moths could be maintained on fields.

Since 2001, 25 blooms and later 25 bolls were sampled in each of four quadrants of 20 randomly selected fields in
each of three work units each week. The 60 fields chosen for sampling stayed constant during the year and
locations have remained constant from year to year.

Results

Sterile Moth Quality

The response of sterile moths to pheromone traps is an indicator of their competitiveness with native moths. The
ratio of recaptured moths to released moths each year 2005 -2010 is shown in Figure 1. The 2x higher recapture rate
obtained in 2007-2009 indicated that the program was benefiting by improved quality in the sterile moths being
released.

Figure 1. Ratio of sterile PBW moths captured in pheromone traps to sterile moths released.
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Trap Data
The results of the PBW trapping are shown in Figures 2 and 3. From 2000 forward, 65,000 to 142,000 traps were

inspected in the zone each year. Captures of native PBW moths have declined each year since the treatment phase
began in 2001 with the exception of 2009. Using native moths per trap inspection as a standard for comparison,
PBW populations have declined 99.99 percent from 1999 to 2010. Figure 2 shows the number of native moths
captured per trap inspection since 1999.

Figure 2. Year-end average number of native pink bollworm moths captured per trap inspection.
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Shown in Figure 3 are the totals of the native moths captured each year since 2000. Comparison of the total native
moths caught data from 2000 to 2007 indicates a population reduction of 99.90 percent. The change in total native
moth captures from 2005 to 2007 indicates a population reduction of 88.6 percent. There was a 99 percent increase
in the number of natives over 2008 but the reduction of native moths from 2000 to 2010 stood at 99.99 percent.

Figure 3. Year-end totals of native moths captured in pheromone baited, delta sticky traps operated by the
PBW eradication program in the El Paso/Trans Pecos zone.
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Boll Sampling Data
Boll infestation data is not available for the years prior to the start of the treatment phase of the program. However,
prior to the inception of the program, larval infestations of from 20 to 50 percent were commonly seen in late set
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bolls. Even with timely treatment, PBW larvae typically infested 10-20 percent or more of the top bolls. Boll
infestations the first year of the program dropped to 4.5 percent, in part, due to area-wide boll weevil eradication
applications of malathion. Since then, PBW infested bolls season-long has to been reduced to undetectable levels
(Figure 4). In 2007, infested bolls were found only in the small “hot spot” area near Acala, Texas. In 2008, no pink
bollworm larvae were detected in over 35,000 fruit inspections, and in 2009, no pink bollworm larvae were detected
in over 67,000 fruit inspections. With increased native moth activity primarily in the Clint/Fabens area during
2009, a larger number of inspections were conducted late in the season. Most of the native moth captures were at
the open boll stage of growth near season end. There were 35,615 bloom and boll inspections in 2010 with no
larvae found in any of the inspections.

Figure 4. Average number of larvae per boll from randomly selected “historical fields” by year.
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During the course of the program, Bt cotton strongly reduced PBW larval infestations. In the early years of the
program there was some concern that the intensive pressure on PBW populations during eradication might trigger
Bt resistance in PBW. Three small PBW larvae were discovered in Bt cotton blooms and bolls in 2004 (14,985 Bt
cotton blooms and bolls sampled). Larval sampling in Bt cotton fields since that time have not resulted in the
discovery of a single PBW larvae in Bt cotton.

Conclusions

The treatment phase of the PBW program in the EPTP zone was initiated in the spring of 2001 and has been
conducted successfully since that time. Aggressive monitoring and treatment protocols have been used. The need
for grower treatments for PBW control was eliminated in 2001 and none have been made since that time.

In 2002, neighboring cotton producing areas in Chihuahua, Mexico, and in the Mesilla Valley of New Mexico,
began pink bollworm eradication programs. The cohesive multi-national and multi-state pink bollworm eradication
effort has virtually eliminated PBW populations from the region. Program expansion has brought all southwestern
United States and all northwestern Mexico production into the program. Only cotton in Durango and Coahuilla
states in Mexico (the Laguna area near Torreon) and cotton production in southeast New Mexico and the generally
sub-economic populations in southern areas of the Texas High and Rolling Plains remain outside the program. It is
notable, however, that very low, but detectable PBW populations have been documented from many other areas of
Texas as well.

There were two distinct areas of infestation in 2009. The Pecos area infestation occurred in late September after a
northern cold front blew into the area. Of the 6,023 acres planted in the Pecos district, less than 30 acres were non-
Bt. The 669 native moths in the Pecos district were captured over a five week period beginning on Sept. 28. Earlier
in the 2009 season, PBW had been detected in Gaines County on the High Plains of Texas. The native moths
detected in the Clint/ Fabens area began on Oct. 19, and were concentrated in this small area over a six week period
ending Nov. 23. Trap captures that occurred in the Clint, Texas area were atypical of a normal infestation or
migration. With the assistance of Bob Staten, a mitigation plan was developed for 2010 that necessitated the tying
of approximately 8,050 acres of cotton in the Fabens area.
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Native moth trap catches have been reduced each year of the program with the one exception being 2009 and
captures have been reduced by 99.99 percent since the program began. In 2010, native moth captures were
scattered throughout the Tornillo district beginning in July with one capture. Three natives were caught in August
and one was captured in September. The remaining natives were captured in October. Most captures were scattered
over a wide area with the exception of the October captures which were primarily in the upper valley area near New
Mexico.

Pink bollworm eradication programs built on a foundation of thorough pheromone trapping and using multiple
control technologies, have produced very promising results. Bt cotton, long duration pheromone rope, sprayable
pheromone mating disruption products, insecticides and sterile moths used in programs of this type can achieve
eradication of well entrenched pink bollworm populations.

Movement of PBW moths into the EPTP eradication zone from neighboring zones (in Texas and eastern New
Mexico) not currently in eradication or suppression programs is a concern. Program expansion into these areas
would eliminate this threat. However, it is difficult to justify the cost in areas in which PBW is sporadic pest. The
availability of sterile moths to complete eradication and maintain areas free from reproducing PBW populations post
eradication is critical. Elimination of reproducing PBW populations will greatly reduce treatment costs and allow
trap density reductions. This will result in program cost reductions. Trapping programs to detect immigrating native
PBW moths, continued availability of Bt cotton and continued availability of sterile moths are needed. These and
other detection/control technologies will be needed to insure that immigrating native PBW moths do not develop
reproducing populations in eradicated zones. The most pressing need for pink bollworm eradication is the use of an
additional marker to verify that questionable moths captured are either color depleted sterile moths or native pink
bollworm moths.
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