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mseason 2001-02, the Central Highlands area of Central Queensland experienced Australia's first
major outbreak of Silverleaf Whiteny (Bemisto tabaci biotype B) in a cotton production system.
The situation was managed to some degree with existing products, and whilst there is no in ica ion
that the quality of Central Highlands cotton was dinitnished this season, the industry realised that
advances needed to be made forthe effective management of this pest in the future.
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Two key factors that made management of SilverleafWhitefly (SLW) difficultin 2001-02 were a
lack of suitable insecticides and knowledge of the pest and how it would react in cotton in t e
Australian environment.

To address the second issue, the Cotton Research & Development Corporation, Cotton See
Distributors, and the cotton grower associations of the Central Highlands, Theodore an joe a
sponsored 12 people involved in the cotton industry in Central Queensland to visit regions in the
United States of America that had experienced and managed problematic SLW populations.

The 12 day tour covered three distinct areas that shared similarities with the cotton production
system of Central Queensland in tenns of crop dynarritcs and climate; ino Grande Valley, Texas;
Low Desert Areas, Armona; Imperial Valley, California.

In each of these areas the tour group spoke to producers, consultants, researchers, extension sta ,
and aerial operatorsto gain an understanding of the pest and its management.



Rio Grande Valley, TEXAS

The area and problem

The Rio Grande Valley of southern Texas is a long-tenn cotton producing area, which is
characterised by its early production system. Traditionally this area of the Us cotton belt is the first
to commence harvest each season. The area includes a combination of irrigated and rain grown

cotton, although restricted water allocation from the Rio Grande river, bordering Texas and Mexico
hasresulted mreduced ittigated cropping in the region during recenttimes.

The cropping system of the area comprises of spring melons, slimmer cotton, fall melons, and

brassica crops during winter. This pattern of crop succession has been conducive to the build up of
SLW populations in the Rio Grande.

It is speculated that the SLW (Bemisia tab@ci biotype B) was introduced in the inid 1980's and

gradually became the dominant species. Endemic whiteny species such as the Sweet Potato
Whiteny (Bemist@ tab@ci biotype A) had been present in the area up to that point but had not

previously presented a problem.

The first major outbreak of SLW occurred in 1991 with growers spending up to $100 per acre on
control and losing up to one bale per acre in yield. It was recognised that the main cause of the
problem in this season was the generation and movement of whiteny from abandoned winter cole
crops onto spring melons and then cotton.

The problem occurred again till995, except on his occasion the blame was placed on the effect of
the newly introduced bon weevil(Aritho"omits grandis) eradication program. This prograni utilised
regular applications of broad-spectrum insecticides, which decimated predator and parasitoid
populations, allowing the uncontrolled reproduction of whiteny. The outbreak in the 1995 season
also coincided with extensive beet amiywonnpopulations that compounded yield losses.

In the Lower Rio Grande, SLW was associated more with yield declines rather than quality

problems on cotton. Despite crops appearing to be heavily affected, very little cotton was actually
classed as sticky from either major outbreak.

Management
The extent of the 1991 outbreak caused the cotton industry to form a collective taskforce including;

growers, consultants, extension agents and researchers. This group produced extension material for
the cotton industry but also engaged the local community to understand the ecology of the pest
including the role played by ornamental host plants within the urban environment. This was done

via regular radio segmentstargetirig boththe agricultural and wider communities.



in keeping with their low input production system, greater emphasis was placed on cu fura contro
in the Rio Grande Valley. Insect Growth Regulators (IGRs) were not widely used due to their
expense and resultant success of cultural methods. Many of the cultural controls that growers
employ such as timely destruction of crop residues were also driven in part by the Bo eevi
controlprogram, both mandatory and voluntary.

In both the cotton and rockinelon industries there has been a rapid move to smooth leafed crop
cultivars. From 1991t0 1992, the use of smooth leafed cotton varieties increased from 55-91fo.

Abandoned crops represented a medium level SLW threat. These crops were usually the result o
low yielding cotton crops that had been abandoned under the Federal Goveiiuitent Farm Insurance
Program and crop residue regrowth following share farmers who had finished their tenure. otton
crop residue destruction is mandatory for the control of bon weevil although this is a medium tenn
controlin tenns of SLW. Research for effective short-tenn controlincludes herbicide treattnents at
the time of slashing to prevent regrowth. Across the border in Mexico, post-harvest field g eaning
of crop residues in all crops is thoughtto prevent continuous host availability for whiteny.

h tildistributionofaltematehostcropsbyentomologyIn Texas there was an emphasis on spatial distribution of alternate host crops by entomo ogy
researchers. The placement of cotton near adjacent late spring melons was avoided due to a ig
risk of cross-infestation. The recommendation was that there should be _ mile (400m) break
between successive crops(eg sping melons and cotton).

Mandatory planting dates (which vary by location) exist for the control of bon weevil. This
window is not adverse forthe management of whiteny.

Insecticide control of SLW in cotton appeared to be directed towards the knockdown of adults in a
two-stage approach, inid and late season. The description of 10 to 12 adults per leaf early season
then 30 to 40 adults per leaf late season reflects the irregular occurrence of outbreak populations,
the effectiveness of the knockdown chemical control, and lack of sticky cotton (lint cotton
contaminated with honeydew) produced in Texas. The standard control measure is a nitxture of the
pyrethioid Darntol@ (fenpropathiin) and organophosphate Orthene@ (acephate). The insect growth
regulator (IGR) Applaud@ (buprofezin) is registered in Texas but not routinely used as a control
due to the generally late season nature of SLW infestations and the cost constraints.

Aerial application was generally the accepted method for insecticide use in the Rio Grande Va ey.
There was nothing extra-ordinary about application of insecticide treatments aside rom an
emphasis on good coverage. The optimum timing of sprays for whiteny was considered to e om
dawn to inid-morning when adult SLW are typically exposed. All applications included cottonsee
oil, which is thought supplement controlby smothering insects.

The primary chemical controlin cucurbit and cole crops is tintdacloprid (Admire@ or Confidor@),
which is applied as a soil drench for seedlings or in-furrow at transplanting and then via the drip
irrigation system. The application of jinidacloprid systemically through the irrigation system
provides a long residual within the plants (in tenns of the crop period).



The preservation and utilisation of predators and parasitoids was highlighted very strongly in the
Rio Grande Valley. in addition to this, agencies of the United States Department of Agriculture
(UsDA) responded to the devastating SLW outbreak of 1995 by connnencing an intensive exotic
parasitoid introduction program as well as a collaborative development (with industry) of bio-
pesticides at a cost of approximately $Us3 million. The technique of using Banker Plants to
supplement the existing populations of parasitoids is utilised primarily in spring horticulture but
may also be of use in a non-host crop period in areas of native vegetation and/or weed hosts. The
most effective parasitoid species are a number ofEretmocen, s and E"carsi@ species although equal
importance was placed on predators such as lacewings and ladybird species.

Work had been conducted on the use of several bio-pesticides including Mycotrol@ (Beat, veriQ

bassio"@). This biopesticide was found to provide effective SLW control under laboratory and
green house situations. However, under field conditions, fungal biopesticides were found to be

largely ineffective due to application constraints and a requirement for high levels of relative
humidity. Up to 80% infection of SLW had been achieved in rocknielon crops whereas tests in
cotton were un-successful.

Summary:
A common attitude from growers in the lower Rio Grande regarding whitefly was; "", e haven't
seem inc"y of them si"ce '96". It appears that a number of strategic changes in cultural and
insecticide management practices, and other outside influences has led to a situation where they are
now able to co-exist with this pest.

LowDesertAreas(Mancopa), ARIZONA

The area and problem
Cotton production in Anzoria is exclusively irrigated due to extremely low rainfall. The cotton
acreage has declined during the last decade from approximately 800,000 acres to 220,000 acres due
to decreased water allocation, pink bonwonn, cost/price squeeze, and urbanisation. Average yields
for the area are generally around 2 bales/acre which can vary significantly between districts and
individual farms.

Whiteny species were first reported in the 1920s. Prior to 1990 the main concern was Cotton Leaf
Cronnple virus, which is commonly vectored by Sweet Potato Whitefly (Bemist@ tab@cibiotype A).
In the 1960s yield reductions of up to 60% were attributed to this viral disease. Sweet Potato
Whiteny was inadvertently controlled with synthetic pyrethriods used for the control of pink

bonwonn and the mandatory destruction of crop residues used to reduce the source of the virus.
The unintentional introduction of SLW (Bemis@ tab@ci biotype B) on ornamental nursery plants
from Florida is speculated to have occurred around 1985. The rapid development of a resistant
population across the state suggests that the introduced insects were highly resistant to pyrethroids

and carbamates used in Floridaproduction greenhouses at that time.



During the late 1980's control problems were noticed when pyrethroids were used alone. The
standard control progressed to pyrethroid organophosphate mixtures. By 1990, mixture of the
specific pyrethroid Darntol@ (fenpropathrin) and the organophosphate Orthene@ (acephate) was
the only chenticalcontrol option able to suppress whitefly populations.

These outbreaks were attributed to theSignificant outbreaks of SLW occurred in 1991 and 1992.
change in biotype (B), which was highly resistant to the available chemical control products. The
combination of Danitol@ and Orthene@ remained the principal knockdown control despite

declining efficacy.

In 1995, there was a severe outbreak of SLW and resistance to the above products had reached a
level where control could no longer be achieved. in that season growers spent as much as $Us200
Iacre on insecticides. The situation was serious enough to potentially cripple the cotton industry in
Anzoria and resulted in EPA emergency use penntts for the new insect Growth Regulators (IGR's)
Applaud@ (buprofezin) and Knack@ (pyriproxyfen).

In 1995 about 11% of the Anzoria crop was downgraded for stickiness. Following the successful
introduction of 10Rs in 1996, this figure decreased to a level of I%. Despite this change, Anzoria
growers are still burdened with the reputation of producing sticky cotton and receive on average 3-
7c per pound less than growers in neighbouring California. As one grower put it; 'if"cts "re
megod"61e b"tperc, ;prto"s are rocksolid'{

ACPRC - Monitoring for Sticky Cotton

Sub saniple of 1000 commercial bales armually for Thennodetectortesting
ModerateNon-Ii ,Year

11%79%1995
I%98%1996
2%94%2001

Sticky points on Thermodetector test.
Non-Iiglit 0- 13points (undetectablebyspinningmills)

14 - 24 points (marginal for spinning)Moderate

^:25points (unusable)Heavy

The whiteny problem has also led to the dentise of the bean crops from the farming system.

Management
The development and adoption of management strategies to curtail the whiteny problem was
carried out collaborativeIy between the University of Anzoria, United States Department of
Agriculture (UsDA), Cotton Incorporated, Anzoria Cotton Research & Protection Council
(ACRPC) and the Anzoria Cotton Growers Association. The ACRPC was originally developed to
act as an interface between cotton growers and researchers to manage the boll weevil eradication
program. It has since maintained its structure after the completion of this program. It is a state
agency supported by a bale tax, butts managed by growers.
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With the introduction of the IGR products, a team from the University Anzoria led by Drs Peter
Ellsworth, Tim Demiehy, and Stove Naranjo cosDA), developed action thresholds and a resistance
managementstrategy for SLW.

A sampling protocol for both nymphs and adult whiteny is found in the publication "Sampling
Sweet potato Whiteny Nymphs in Cotton" by Peter Ellsworth, Jonathan Diehl, and Steve Naranjo,
available on the University of Artzona website. Sampling should commence once adults are found
to be present and involves 30 leaves from 2 sites in each 40-80 acre management unit. There is an
extensive consultant or Pest Control Advisor (PCA) network in Anzoria who undertake most of the

sampling. When the sampling method was first developed an extensive training program was
undertaken to ensure consistency.

The resistance management strategy for whiteny is based on three stages, promoting the use of
IGRs early, followed by other compounds. The stages are not governed by dates, but in most
situations, the threshold for IGR application will be reached in the period between first and peak
flower. It takes time for the effect of the IGR products to be seen but they have strong residual
activity. This is enhanced by ensuring that these products are applied first while there is still a
presence of natural enemies. The combined effect of these two forces was tenned 'bio residual'.

The strategy appears below.

Stage 1:1nsect Growth Regulators

Threshold. . 0.5-110rge nymphperleqf
diskrtND 3-5 adultsper leqf

Restrictions Mode oUse

Rate action

80z/ac Use only Chitin
per synthesis

inhibitor;season

effectiveApply nO

sooner than against
21daysafter nymphs
Knack

8 fl. Use

o2.1ac

IGR

Applaud
(70WP)

Knack

(0.86EC)

once

Stage 11: Non- Fyrethroids

only Iuvinoid;
stemisesper

adults andseason.

Apply eggs;

sooner than prevents
14daysafter adult
Applaud emergence

7hreshold: 5adultsperled'
I. When populations average

more than 5 adults per leaf, use
stage U materials at least once
before using Stage 111 materials,
in order to delay the need for

pyrethroids.
2Rotate among classes of

insecticides and among

different insecticides within

classes

3. Do not use mixtures of more

than 2 compounds
4. Use no active ingredient more

than twice perseuson

From: The 1996 Whiteny Resistance Management Program for Anzoria Cotton. Tim Dennehy,
Peter Ellsworth and R Nichols.

once

The full effects of IGR products are only realised when they are applied across a large area, and
hence only treating the field edges was discouraged. This is not to say that allfields in Artzona are
treated with IGRs every year. The need to treat with these products is dependant on SLW density
thresholds. Some fields will get through the season without using either, whilst some will require
two applications, although this was estimated to be a very small number of fields (10-15%).
Pyriproxifen (Knack@) was the more popular of the two IGR products with it being utilised in
approximately 75% offirsttreaiments.

nO

Stage 1/13 Pyrethroid
Mixtures

Threshold. . 5 adultsper led'
I. Delay lyethroid use untilthe

end of the control season

approaches
2. Plan to use the pyrethroid class

no more than twice perseuson.
3. Rotate the classes of the

compounds tank-mixed with the

pyrethroids and amongst
pyrettiroids.

, .



The use ofpyrethroids is still necessary in some situations, It was noted that since the introduction
of the IGRproducts, the efficacy of the pyrethroids and their mixes has begun to improve.

Although the adoption of IGR use in the broad management strategy has resulted in a significant
reduction of the whiteny problem, current low market prices has led to coinplacency with some
growers trying to manage the situation with cheaper products such as endosulfan. It was stressed
that this scenario is fraught with danger, often only delaying the problem when it becomes too late
for IGRs to be effective and more applications of stage H and 111 chemistry is required resulting in
equivalent costs being incurred as if the IGR had been used first. This factor has also been
attributed to a slightly higher proportion of sticky bales in 2001 up from I% to 2%.
Good SLW control in melon crops has been attributed as a major factor for reducing populations in
cotton. Control has been achieved through the systemic application of jinidacloprid (Confidor@)
througli drip systems or as an in-furrow planting tieainientin melon crops. The SII^erior efficacy of
tinidacloprid on melons compared to cotton has prevented this product from being used on multiple
crops, which would potentially pose a resistance management problem. This may be complicated to
some degree in the future trough the introduction of new neonicatinoid products for use on cotton.

Although the introduction of the IGRs seems to be the centrepiece of the Anzoria whiteny
management strategy, a number of cultural and biological practices are also deemed very
important.

The adoption of smooth leaf cotton varieties has been widespread. Some growers still choose to
plant hairy leafed varieties but tend to have more problems. There was generally not much
difference in attractiveness of whiteny to Upland or Firna cotton although Pima was deemed to be
more susceptible due to longer maturation period.

Biocontrol plays an important role in the Anzoria production system, however due to the rapid
reproductive ability of SLW, the pest generally overwhelms the predators by peak season. The
release of parisitoids had been trialed in Anzoria but their effectiveness was limited due to the
difficulty in getting adequate dispersion. It was stressed however that the effectiveness of bio-
control would vary with every situation. The effect of predator insects such as predatory bugs, flies,
and lacewings was found to be more pronounced.

The fungal biopesticides Beg"vena bossi@"a (Naturalis-I'M), Begz, vena bossia"@ (MycotrolTM),
and Paeci!omyces IIJmosorose"s (FFR-97 'M) again had been investigated for their potential for
SLW management but under local conditions were found to be largely ineffective due to
inadequate relative humidity and practical problems with targeting nymphs on leaf undersides
during application.

The vast majority of insecticide applications using both IGR and knockdown products are
undertaken using aircraft fitted with CF nozzles. A general continent was that higher water rates
can give better results. Aerial applications were generally done using 3-10 gallons/acre (approx
30-100 LAia) whilst ground rig applications were done at 5-15 gallons/acre (approx 50- 150 LAia).

,



The mandatory destruction of cotton crop residues and compulsory planting window in place due to
the pink boilwonn eradication program have also provenbeneficialforthe management of SLW

The UsDA had trialed the application of oil and detergent fomiulations as an early season tactic for
delaying SLW population development. Although some success had been found in domestic and
glasshouse situations, this has not been replicated in the field.

Summary

Whiteny seems to have moved from the status as a major to mediocre pest in the last five
years' Central to their management strategy in the use of the IGR products supported by a
rigorous sampling and cultural control program.

Imperial Valley, CALIFORNIA

The area and problem
The cotton area in the imperial Valley of California has experienced a steady decline from 140,000
acres in 1980 to 1,400 acres in 2002, mainly due to pink bonworm, SLW and low cotton prices
This has resulted in major changes in the cropping system with a large increase in the Iuceme (40%
of area) and horticulture (vegetables) areas.

The Sweet Potato Whiteny (Bemist@ tab"ci biotype A) has been a pest of cotton in the area since
the 1920's primarily as a vector of the Cotton Leaf Cumiple virus. The introduction ofpyrethroid
resistant SLW (Bemist@ t@bcci biotype B) in the late 1980's caused control problems and yield
losses in cotton and cucurbit crops. In 1991 it was estimated that whiteny caused a $Us250 nitllion
crop loss, mainly due to the 98% annihilation of the melon crop. InterestingIy the new biotype has
been a less effective vector of Cotton LeafCruniple virus.

Severe yield loss and sticky cotton resulted from infestations in cotton in 1991, 1992 and 1995.
Approximately 5% of Canfomian bales were classed as sticky cotton in 2001 although this was
partly attributed to a Banded Wing Whitefly outbreakin the San 104quin Valley.

Management
Predominant chemical control in the area remains adult knockdown utilising synthetic pyrethroid

and organophosphate mixtores. The high proportion of Iuceme in the cropping system that is
unsprayed for whiteny seems to help maintatiisusceptibility in the SLW population.

As in the other areas, the effective use of neonicatinoid products in melons has reduced the
problem in cotton.

Host plant resistance (HPR) research has identified both smooth leaf and okra leaf types in cotton
as effective in delaying the build up of damaging populations. The CSIRO variety Siokra L-23 has
consistently been the top perfonner in HPR trials for whiteny. Commercially, the transgenic
(Bongard@) derivative of Deltapine 5415, Deltapine 33b, is commonly preferred due to the Bttrait
and smooth leaf. Work is being carried out with a native Gossypi"in species that shows a reduced
susceptibility to SLW.



Considerations For Central Queensland

The Central Queensland cotton industry is fortunate in the respectthat many have gone before us in
dealing with SLW. Each of the areas that the tour group visited had experienced a problem equal to
or worse than that experienced in the Central Highlands and had since managed it to some degree.

The fundamental key to each of the strategies we viewed was the development of a management
plan that was widely adopted. It was painfulIy clear that fragmented strategies or adoption do not
work. The strategy needs to be developed at a 'grass roots' level with all affected stakeholders
included at the onset. As DrPeter Ellsworlliputit; "the strategy w"s b"tit"row"dpeople .

Silverleaf whiteny is a pest that attacks many crops, and poor controlin one crop only creates a
problem in another. A link of conununication regarding whiteny needs to be forged between the
cotton, horticulture and grain industries of Central Queensland. These groups will have to work
together in developing cultural management protocols (ie. planting windows and crop residue
destruction) and insecticide resistance management strategies.

It is also important that everyone is 'talking the same language in regards to SLW populations.
The sampling protocol developed by the University of Anzoria has been extensively researched, is
simple and is well adopted.

Most current commercial cultivars groom in Central Queensland are smooth leaved.

Given that the silverleaf whitefly population in Central Queensland is already resistant to
pyrethroids, the availability of the IGR products pyriproxifen and buprofezin will be extremely
important to the management of the pest in cotton. Already this pest has shown an amn7ing
ability to rapidly develop resistance and the use strategy for these and neonicatinoid products
across all crops will be essential. This will be especially applicable to the neonicatirioid
cheimcal group, which will be available for use on both melons and cotton. To give early

resistance situations to IGR and other knockdown products, judiciouswarning to any

resistance monitoring will be essential.

Conclusions:

The whiteny situation in the Central Highlands in 2001-02 was a very overwhelming one for those
involved. Lack of tools for control and knowledge of how the pest would develop in the local
cotton production system leftus in a somewhat helpless situation.

This study has gone a long way in improving the knowledge of the pest and the tools that are
available in its management. The challenge is now to use this knowledge to develop strategies to
effectiveIy manage the pest,
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University of California hmm://join. ucdavis. edu , .
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hirefly Study Tour, TeXos,

Introduction:

In season 2001-02, the Central Highlands area
of Central Queensland experienced Australia's
first major outbreak of Silverleaf Whiteny
(Bentsi" tobcci biotype B) in a cotton
production system. The situation was managed
to some degree with existing products, and
whilst there is "o indication that the quality of
Central Highlands cotton was diminished this
season, the industry realised that advances
needed to be made forthe effective management
of this pest in the future.

Two key factors that made management of
Silverleaf Whitefly (SLW) difficult in 2001-02
were a lack of suitable insecticides and knowledge
of the pest and how it would react in cotton in the
Australian environment.
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To address the second issue, the Cotton Research &
Development Corporation, Cotton Seed

Distributors, and the cotton grower associations of
the Central Highlands, Theodore and Biloela
sponsored 12 people involved in the cotton
industry in Central Queensland to visit regions in
the United States of America that had experienced
and managed problematic SLWpopulations.

The 12 day tour covered tiree distinct areas that
shared similarities with the cotton production
system of Central Queensland in terns of crop
dynamics and climate; Rio Grande Valley, Texas;
Low Desert Areas, Amona; Imperial Valley,
California.

In each of these areas the tour group spoke to
producers, consultants, researchers, extension staff;
and aerial operators to gain an understanding of the
pest and its management.
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Tour Destinations

(r) LowerRioGruide, Texas
(2) LowDesertAreas, Amona

Imperial Valley, Camfomia(3)

Rio Gronde Volley, TEXAS:

The area and problems The Rio Gnuide Valley
of southern Texas is a long-term cotton producing
area, which is characterised by its early production
system. Traditionally this area of the Us cotton belt
is the first to collu, Ience harvest each season. The

area includes a combination of irrigated and rain
grown cotton, although restricted water allocation
from the Rio Grande river, bordering Texas and
Mexico has resulted in reduced irrigated cropping
in the region during recent times.

The cropping system of the area comprises of
spring melons, summer cotton, full melons, and
brassica crops during winter. This pattern of crop
succession has been conducive to the build up of
SLW populations in the Rio Gnuide.

It is speculated that the SLW (Bemist@ tabaci
biotype B) was introduced in the inid 1980's and
gradually became the dominant species. Endemic
whitefly species such as the Sweet Potato Whiteny
(Bemist" tab@cibiotype A) had been presentin the
area up to that point but had not previously
presented a problem.

The first in:^jor outbreak of SLW occurred in 1991
with growers spending up to $100 per acre on
control and losing up to one bale per acre in yield.
It was recognised that the main cause of the
problem in this season was the generation and
movement of whitefly from abandoned winter cole
crops onto spring melons and then cotton.
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Tourgro"pathe'rexasA&MWeslaco, TX

The problem occurred again in 1995, except on this
occasion the blame was placed on the effect of the
newly introduced hall weevil (Aritho"om, us
grandis) eradication program. This prograni
utilised regular applications of broad-spectrum
insecticides, which decimated predator and
paresitoid populations, allowing the uncontrolled
reproduction of whiteny. The outbreak in the 1995
season also coincided with extensive beet
aimywomi populations that compounded yield
losses.

In the Lower Rio Grande, SLW was associated
more with yield declines rather than quality
probleins on cotton. Despite crops appearing to be
heavily affected, very little cotton was actually
classed as sticky from either majoroutbreak.

Managements The extent of the 1991 outbreak
caused the cotton industry to fom a collective
taskforce including; growers, consultants,
extension agents and researchers. This group
produced extension material for the cotton industry
but also engaged the local community to
understand the ecology of the pest including the
role played by ornamental host plants within the
urban environment. This was done via regular radio
segments targeting both the agricultural and wider
Coll", InnitieS.

In keeping with their low input production system,
greater emphasis was placed on culturel control in
the Rio Gnuide Valley. Insect Growth Regulators
(IGRs) were not widely used due to their expense
and resultant success of culturel methods. Many of
the cultural controls that growers employ such as
timely destruction of crop residues were also driven
in part by the Bon Weevil control program, both
mandatory and voluntary.

In both the cotton and rockrnelon industries there
has been a rapid move to smooth leafed crop
cultivars. From 1991 to 1992, the use of smooth
leafi=d cotton varieties increased from 55-91%.

Abandoned cropsrepresented a medium levelsLW
threat. These crops were usually the result of low
yielding cotton crops that had been abandoned
under the Federal Goveiii, lient Farm Insurence
Program and crop residue regrowth following share
furriers who had finished their tenure. Cotton crop
residue destruction is mandatory for the control of
boll weevil although this is a medium terni control
in terms of SLW. Research for effective short-term
controlincludes herbicide treatments at the time of
slashing to prevent regrowth. Across the border in
Mexico, post-harvest field gleaning of crop
residues in all crops is thought to prevent
continuous host availability for whiteny.

Tour group discussing importance or predators and
parisitoids in SLW management with Dr Walker
Jones, lisDA, WeSIaco TX.
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Tour group discussing SLW management with crop
cons"Its"t, Dr Webb Wallace, Lower Rio Grande,
TX

In Texas there was an emphasis on spatial
distribution of alternate host crops by entomology
researchers. The placement of cotton near adjacent
late spring me ons was avoided due to a high risk
of cross-infostation. The recommendation was that
there should be 16 mile (400m) break between
successive crops(eg spring melons and cotton).

Mandatory planting dates (which vary by location)
exist for the control ofboll weevil. This window is
not adverse for the management of whiteny.
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Insecticide control of SLW in cotton appeared to be
directed towards the knockdown of adults in a two-
stage approach, inid and late season. The
description of 10 to 12 adults per leafearly season
then 30 to 40 adults per leaflate season reflects the
irregular occurrence of outbreak populations, the
effectiveness of the knockdown chemical control,
and lack of sticky cotton (lint cotton contaminated
with honeydew) produced in Texas. The standard
control measure is a mixture of the pyretliroid
Darntol@ (fbnpropathiin) and organophosphate
Onherie@ (acephate). The insect growth regulator
(IGR) Applaud@ (buprof^zin) is registered in
Texas but not routinely used as a control due to the
generally late season nature of SLW infostations
and the cost constraints.

Aerial application was generally the accepted
method for insecticide use in the Rio Grande

Valley. There was nothing extra-ordinary about
application of insecticide treatments aside from an
emphasis on good coverage. The optimum timing
of sprays for whiteny was considered to be from
dawn to rind-morning when adult SLW are
typically exposed. All applications included
cottonseed oil, which is thought supplement control
by smothering insects.

The primary chemical control in cucurbit and cole
crops is jinidacloprid (Amire@ or Confidor@),
which is applied as a soil drench for seedlings or
in-furrow at transplanting and then via the drip
irrigation system. The application of jinidacloprid
systemically through the irrigation system provides
a long residual within the plants (in tenns of the

eriod .cro

The technique of using Banker Plants to
supplement the existing populations of paresitoids
is utilised primarily in spring horticulture but may
also be of use in a non-host crop period in areas of
native vegetation and/or weed hosts. The most
effective paresitoid species are a number of
Ere!inocer, &s and Eine@rsi@ species although equal
importance was placed on predators such as
lacewings and ladybird species.
Work had been conducted on the use of several

bio-pesticides including Mycotrol@ (Beg, ,vena
bassi@"@). This biopesticide was found to provide
effective SLW control under laboratory and green
house situations. However, under field conditions,
fungal biopesticides were found to be largely
ineffective due to application constraints and a
requirement for high levels of relative humidity.
Up to 80% infection of SLW had been achieved in
rockmelon crops whereas tests in cotton were un-
successful.

Summary:
A coiniiion attitude from growers in the lower Rio
Grande regarding whitefly was; "", e focus"', seem
inc"y of, hen since '96". It appears that a number
of strategic changes in culturel and insecticide
management practices, and other outside influences
has led to a situation where they are now able to
co-exist with this pest.

o

Cotton BoilWeevil

^.

The preservation and utilisation of predators and
paresitoids was highlighted very strongly in the Rio
Grande Valley. In addition to this, agencies of the
United States Department of Agriculture cosDA)
responded to the devastating SLW outbreak of
1995 by commencing an intensive exotic paresitoid
introduction program as well as a collaborative
development (with industry) of bio-pesticides at a
cost of approximately $Us3 million.

Low Desert Areqs, ARIZONA:

The area andproble",
Cotton production in Anzoria is exclusively
irrigated due to extremely low rainfall. The cotton
acreage has declined during the last decade from
approximately 800,000 acres to 220,000 acres due
to decreased water allocation, pink bonwonn,
cosyprice squeeze and urbanisation. Average yields
for the area are generally around 21, ^ bales/acre,
which can vary significantly between districts and
individual films.

Final Report To The Cotton Research & Development Corporation
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Tour group with Dr Tin Den, ,ehy at the University
of Arm"a Arthropod Resistance Management
Laboratory
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Whitefly species were first reported in the 1920s.
Prior to 1990 the main concern was Cotton Leaf
Crumple virus, which is conmnonly vectored by
Sweet Potato Whitefly (Bemist@ tab@at biotype A).
In the 1960s yield reductions of up to 60% were
attributed to this viral disease. Sweet Potato
Whitefly was inadvertently controlled with
synthetic pyrethriods used for the control of pink
boilwonn and the mandatory destruction of crop
residues used to reduce the source of the virus. The
unintentional introduction of SLW (Bemis@ tab@ci
biotype B) on ornamental nursery plants from
Florida is speculated to have occurred around 1985.
The rapid development of a resistant population
across the state suggests that the introduced insects
were highly resistant to pyrethroids and cabamates
used in Florida production greenhouses at that
time.

During the late 1980's control problems were
noticed when pyrethroids were used alone. The
standard control progressed to pyrethroid
organophosphate mixtures. By 1990, mixture of the
specific pyretliroid Darntol@ (fenpropathiin) and
the organophosphate Ortliene@ (acephate) was the
only chemical control option able to suppress
whitefly populations.

Significant outbreaks of SLW occurred in 1991 and
1992. These outbreaks were attributed to the
change in biotype (B), which was highly resistant
to the available chemical control products. The
combination of Darntol@ and Onherie@ remained
the principal knockdown control despite declining
efficacy.

In 1995, there was a severe outbreak of SLW and
resistance to the above products had reached a level
where control could no longer be achieved. In that
season growers spent as much as $Us200 Iacre on
insecticides. The situation was serious enough to
potentially cripple the cotton industry in Anzoria
and resulted in EPA emergency use pennits forthe
new Insect Growth Regulators (ICR's) Applaud@
(buprofiezin) and Knack@ (pyriproxyfen).

In 1995 about 11% of the Anzoria crop was
downgraded for stickiness. Following the
successful introduction of IGRs in 1996, this figure
decreased to a level of I%. Despite this change,
Anzoria growers are still burdened with the
reputation of producing sticky cotton and receive
on average 3-7c per pound less than growers in
neighbouring California. As one grower put it;
VCcts CFe megot, "We b"t percqpt, one are rock
solid".

The whitefly problem has also led to the demise of
the bean crops from the fulliing system.

Management
The development and adoption of management
strategies to curtail the whiteny problem was
carried out collaborativeIy between the University
of Anzoria, United States Department of
Agriculture cosDA), Cotton Incorporated, Anzoria
Cotton Research & Protection Council(ACRPC)
and the Anzoria Cotton Growers Association. The
ACRPC was originally developed to act as an
interface between cotton growers and researchers
to manage the bon weevil eradication program. It
has since maintained its structure after the
completion of this program. It is a state agency
supported by a bale tax, but is managed by
growers.

ACFRC - Monitoring for Sticky Cotton

Sub sample of 1000 coini, Iercialbales annually for Thermodetectortesting
ModerateNori- h htYear

11%79%1995
I%98%1996
2%94%2001

Sticky points on Thermodetector test.
Nori-light 0- 13points (undetectablebyspinningmills)

14 -24 points (marginal for spinning)Moderate

;^;25points (unusable)Heavy
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Dr Peter Ellswor, h, University of Arm"a disc"gsmg
SLW thresholds and sampling
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With the introduction of the IGR products, a team
from the University Anzoria led by Drs Peter
Ellsworth, Tim Dennehy, and Stove Naruijo
(UsDA), developed action thresholds and a
resistance managementshategyfbrSLW.

A sampling protocol for both nymphs and adult
whiteny is found in the publication "Sampling
Sweet potato Whiteny Nymphs in Cotton" by Peter
Ellsworth, Jonathan Diehl, and Steve Namnjo,
available on the University of Anzoria website.
Sampling should coll"lience once adults are found
to be present and involves 30 leaves from 2 sites in
each 40-80 acre management unit. There is an
extensive consultant or Pest Control Advisor

(PCA) network in Anzoria who undertake most of
the sampling. When the sampling method was first
developed an extensive training program was
undertaken to ensure consistency.

This is enhanced by ensuring that these products
are applied first while there is still a presence of
natural enemies. The combined effect of these two

forces was tenned 'bio resid"al'. The strategy
appears at the bottom of this page.

The full effects of IGR products are only realised
when they are applied across a large area, and
hence only treating the field edges was

discouraged. This is not to say that all fields in
Anzoria are treated with IGRs every year. The need
to treat with these products is dependant on SLW
density thresholds. Some fields will getthrough the
season without using either, whilst some will
require two applications, although this was
estimated to be a very small number of fields (10-
15%). Pyriproxifen (Knack@) was the more
popular of the two IGR products with it being
utilised in approximately 75% offirsttreaiments.

The use of pyrotliroids is still necessary in some
situations. It was noted that since the introduction

of the IGR products, the efficacy of the pyretliroids
and their mixes has begun to improve.

Although the adoption of IGR use in the broad
management strategy has resulted in a significant
reduction of the whitefly problem, current low
market prices has led to coinplacency with some
growers trying to manage the situation with
cheaper products such as endosulfan. It was
stressed that this scenario is firauglit with danger,
often only delaying the problem when it becomes
too late for IGRs to be effective and more

applications of stage U and 111 chemistry is
required resulting in equivalent costs being
incurred as if the IGR had been used first. This

factor has also been aimbuted to a slightly higher
proportion of sticky bales in 2001 up from I% to
2%.

has beenGood SLW control in melon crops

attributed as a ina\jor factor for reducing
populations in cotton. Control has been achieved
through the systemic application of jinidacloprid
(Confidor@) through drip systems or as an in-

PyrethroidStagell:Noun-Pyrethroids Stage 111:

Mixtures
Threshold: 5gadlis erle@

I. Delay Py^unid use untilthe
end of the control season
approaches

2. Plan to use the pyie^id class
no intone than twice perseuson

3. Rotate the classes of the

compounds tank-mixed with the
andpyretiiroids errrongst

pyrelhroids

Bret, Austin gainp"rig for SLW

The resistance management strategy for whiteny is
based on three stages, promoting the use of IGRs
early, followed by other compounds. The stages are
not governed by dates, but in most situations, the
threshold for IGR application will be reached in the
period between first and peak flower. It takes time
for the effect of the IGR products to be seen but
they have strong residual activity.

Stage 1:1"sect Growth Regulators
Threshold: 05-11@, genymphperleqf

diskAN03-5 gad!ts erle@
Use Restrictions Mode of
Rate action

80z/co Use only Chifu,
per synthesisonce

inhibitorreason

effectiveApply nO

sooner than against
21thysafter nymphs
Knack

fl. Use only Iuvinoid;
stallisesonce per
adults and^ason.

Apply no eggs;
sooner than prevails
14daysafor adult
A Iaud

Arm"a SLW Resistance Management Strategy From: The 1996 Whitefly Resistance Management Program
for AnzoriaCotton. Tim Dennehy, PeterEllsworth and RNichols.

IGR

Applaud
(70WP)

Kn. ck

(0.86EC)
8
ozJac
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Threshold: 5adi, !ts erle@
I. When populations average

more than 5 adults per leaf, use
stage in muterials at least once
before using Stage in matehals,
in order to delay the need for
pyrethroids

2. Rotate classes ofannong
insecticides and among
different insecticides within
classes

3. Do not use mixtures of intone

than2compounds
4. Use no active meredient more

than twice perseason

an once
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furrow planting treatment in melon crops. The
superior efficacy of jinidacloprid on melons
compared to cotton has prevented this productftom
being used on multiple crops, which would
potentially pose a resistance management problem.
This may be complicated to some degree in the
future through the introduction of new
neonicatinoid products for use on cotton.

Although the introduction of the ICRs seems to be
the centrepiece of the Anzoria whiteny
management strategy, a number of cult, ,ral and
biological practices are also deemed very
important.

A general coll"lient was that higher water rates can
give better results. Aerial applications were
generally done using 3-10 gallons/acre (approx 30-
100 LAia) whilst ground rig applications were done
at 5-15 gallons/acre (approx 50- 150 LAia).

I
\

~^

The to"ring party with Larry Arithla at the Anzoria
Cotton Research and Protection Council

The adoption of smooth leaf cotton varieties has
been widespread. Some growers still choose to
plant hairy leafi=d varieties but tend to have more
problems. There was generally not much difference
in attractiveness of whitefly to Upland or Pima
cotton although Pima was deemed to be more
susceptible due to longer maturation period.

Biocontrol plays an important role in the Anzoria
production system, however due to the rapid
reproductive ability of SLW, the pest generally
overwhelms the predators by peak season. The
release of parisitoids had been maled in Anzoria
but their effectiveness was limited due to the
difficulty in getting adequate dispersion. It was
stressed however that the effectiveness of bio-
control would vary with every situation. The effect
of predator insects such as predatory bugs, flies,
and lacewingswas found to be more pronounced.

The fungal biopesticides BeatJveri@ bassi@"@
(Naturelis-Iru), Beanveri@ bassi@"@ (MycotrolTM),
andP@coilomycesji!Musorose, ,s(FFR-97 TM) again
had been investigated for their potential for SLW
management but under local conditions were found
to be largely ineffective due to inadequate relative
humidity and practical problems with targeting
nymphs on leafundersides during application.

The vast me!ionty of insecticide applications using
both ICR and knockdown products are undertaken
using aircraft fitted with CF nozzles.

The touring party inspecting the operations of
Custom Farm Service (aerial operator), Stanfield,

The mandatory destruction of cotton crop residues
and compulsory planting window in place due to
the pink boilworm eradication program have also
proven beneficial forthe management of SLW.
The UsDA had maled the application of oil and
detergent formulations as an early season tactic for
delaying SLW population development. Although
some success had been found in domestic and
glasshouse situations, this has not been replicated
in the field.

Summary
Whiteny seems to have moved from the status as
a in:^jor to mediocre pest in the last five years,
Central to their management strategy in the use
of the IGR products supported by a rigorous
sampling and cultural controlprogram.

Imperial Volley, CALIFORNIA:

The area and problem
The cotton area in the Imperial Valley of California
has experienced a steady decline from 140,000
acres in 1980 to 1,400 acres in 2002, mainly due to
pink boilwonn, SLW and low cotton prices. This
has resulted in int\jor changes in the cropping
system with a large increase in the Iuceme (40% of
area) and horticulture (vegetables) areas.

The Sweet Potato Whiteny (Bemista tab@cibiotype
A) has been a pest of cotton in the area since the
1920's primarily as a vector of the Cotton Leaf
Crumple virus. The introduction of pyrethroid
resistant SLW (Bemisi@ t@bad biotype B) in the
late 1980's caused control problems and yield
losses in cotton and cucurbit crops.
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In 1991 it was estimated that whiteny caused a
$Us250 million crop loss, mainly due to the 98%
annihilation of the melon crop. InterestingIy the
new biotype has been a less effective vector of
Cotton LeafCrumple virus.

$"
, a

OwlvE}ISI'IY of CALIFORNIA
bin of A. ."",., . , I'd, .,.,

The to"ring party at University of California
Imperial County Cooperative Extension facility,
Holtville, CA.

^
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unPEBIAL COUNTY

COOPERATIVE EXTENSION

Severe yield loss and sticky cotton resulted from
infeststions in cotton in 1991, 1992 and 1995.
Approximately 5% of Californian bales were
classed as sticky cotton in 2001 althougli this was
partly attributed to a Banded Wing Whitefly
outbreak in the San Joaquin Valley.

Cornmercially, the transgenic (Bollgard@)
derivative of Deltapine 5415, Deltapine 33b, is
commonly preferred due to the Bttreit and smooth
leaf Work is being carried out with a native
Gossypi, Jin species that shows a reduced
susceptibility to SLW.
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John Marsha" and David Kerny looking at a 'Host Plant
Resistance' trial cond"cted by University of Camfomia in
the Imperial Vainey, CA.

Cotton LeafCr"riplevir"s.
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Management
Predominant chemical control in the area remains

adult knockdown utilising synthetic pyrethroid and
organophosphate mixtures. 'nie higl, proportion of
Iuceme in the cropping system that is unsprayed for
whitefly seems to help maintain susceptibility in
the SLW population.

As in the other areas, the effective use of
neonicatinoid products in melons has reduced the
problem in cotton.

Host plant resistance (HPR) research has identified
both smooth leaf and okra leaf types in cotton as
effective in delaying the build up of damaging
populations. The CSIRO variety Siokm L-23 has
consistently been the top pertomier in ERR trials
for whitefly.
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Considerations For CentrolQLD:

The Central Q"consla"d cotton industry is
fortunate in the respect that many have gone
before I'S in dealing with SLW. Each of the

visited hadareas that the to"r group
experienced a problem equal to or worse than
that experienced in the Central Highlands and
had since managed it to somedegree.

The fundamental key to each of the strategies we
viewed was the development of a management plan
that was widely adopted. It was painfulIy clear that
fragmented strategies or adoption do not work. The
strategy needs to be developed at a 'grass roots'
level with all affected stakeholders included at the

onset. As Dr Peter Ellsworth put it; ", he strategy
","s b",,, "r@""dpe"!pre".
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Silverleaf whitefly is a pest that attacks many
crops, and poor control in one crop only creates a
problem in another. A link of colluiiunication
regarding whitefly needs to be forged between the
cotton, horticulture and grain industries of Central
Queensland. These groups will have to work
together in developing cultural management
protocols (ie. planting windows and crop residue
destruction) and insecticide resistance management
strategies.

It is also important that everyone is 'talking the
same language' in regards to SLW populations.
The sampling protocoldeveloped by the University
of Anzoria and United States Department of
Agriculture has been extensively researched, is
simple and is welladopted.
Most current coll"Ilercial cultivars grown in
Central Queensland are smooth leaved.

Given that the silverleaf whiteny population in
Central Queensland is already resistant to
pyrethroids, the availability of the ICR products
pyriproxifen and buprofezin will be extremely
important to the management of the pest in
cotton. Already this pest has shown an amazing
ability to rapidly develop resistance and the use
strategy for these and neonicatinoid products
across all crops will be essential. This will be
especially applicable to the neonicatinoid
chemical group, which will be available for use
on both melons and cotton. To give early
warning to any resistance situations to ICR and
other knockdown products, judicious resistance
monitoring will be essential.

Tour party members meeting with Tera" growersi"
themwer Rio Gra"de, TX

Conclusions:

Key Internet siles
(re: silverIeof white fly):

. Texas A & M University, WeSIaco, Texas
Timeratamu. edu

Subtropical Agricultural. UsDA ARS
Research Centrehtt : weSIaco. ars. usda. ov

Anzoriaof. University
htt : a .anzoria. edti/cro scotton/insects
. UsDA ARS Western Cotton Research
Laboratory litt : WWW. wcrl. ars. usda. ov

California,of. University
htt : A in. ticdavis. edu

The whiteny situation in the Central Highlands in
2001-02 was a very overwhelming one for those
involved. Lack of tools for control and knowledge
of how the pest would develop in the local cotton
production system left us in a somewhat helpless
situation.

This study has gone a longway in improving the
knowledge of the pest and the tools that are
available in its management. The challenge is
now to use this knowledge to develop strategies
to effectiveIy manage the pest.

The success of the tour has been a result of the
collaborative effort between the Cotton Research &

Cotton SeedDevelopment Corporation,
Distributors, Central Highlands Cotton Growers

Theodore Cotton GrowersAssociation,
Association, and Biloela Cotton Growers
Association.

Key Confqcls
(re: silverIeof whitefly):

Mr. John Norman, Extension AgentlPM, TAMU,
Agriculture Research and Extension Centre
Cooperative Extension Service, WeSIaco, Texas
norman tamu. edu(pictured below)
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Dr. Tong-Xia, , CT, ,) Li", Assoc. Professor
Entomology, Agriculture Research and Extension
Centre, TAMU, WeSIaco, Texastx-Iiu tamu. edu

.
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Dr. Walker Joines, Research Leader, UsDA,
Agriculture Research Service, Beneficial Insects

Unit,Research WeSIaco, Texas

wones weSIaco. ars. usda. ov

Dr. Webb Warnace, Consultant, WeSIaco, Texas
B webbwall aol. coin

Professor Tinothy Dell, ,ehy, Extension
Arthropod Resistance Management Laboratory,
Department of Entomology, University of Anzoria,
Tucson, Anzoria tdenneh a a .arizona. edu

Professor David Byme, Department of
Entomology, College of Agriculture and Life
Sciences, University of Artzona, Tucson
b me n a .anzoria. edu

David Be"any, Department of Entomology,
University of Anzoria dbellam ,Ia ,arizona. edu

Mark ASPIe", Department of Entomology,
University of Artzonamas Ien a .arizona. edu

Jessie Hardi", Department of Entomology,
University of Armona 'hardin a .arizona. edu

Vanessa Jacobs-Lorema, Depariment of
Entomology, University of Artzona

Dr. Peter reinsworth, Integrated Pest Management
Specialist, University of Anzoria, Madcopa
Agricultural Centre, Madcopa, Anzoria
eterell a .arizona. edu

Dr. Richard Percy, Research Geneticist, UsDA,
ARS, Madcopa Agricultural Centre, Madcopa,
Anzoriar erc a .anzoria. edu

Mr. Larry mana, Director, Anzoria Cotton
Research and Protection Council, Phoenix, Anzoria
Iantilla azcottoii. conT(pictured below)

.*"*^,..,""""",, a, .."cm",
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Mr. Fa"I Omertom, Cotton Grower, Madcopa
County, Anzoria

Dr. Tom Hem"eberry, Laboratory Director,
UsDA, Agriculture Research Service, Western
Cotton Researeh Centre, Phoenix, Artzona
thenneber wcrl. ars. usda. ov

Dr. Chang-Chi Chin, Plant Physiologist, UsDA,
Agriculture Research Service, Western Cotton

AnzoriaCentre, Phoenix,Researeh
cciu wcr. ars. usda. ov

Dr. David A1, ey, Research Entomologist, UsDA,
Agriculture Research Service, Western Cotton

Phoenix, ArtzonaResearch Centre,
dake wcrl, ars. usda. ov

Dr. Glen Jackson, Research Entomologist, UsDA,
Agriculture Research Service, Western Cotton

AnzoriaCentre, Phoenix,Research
'ackson wcrl. ars. usda. ov

Dr. James Eagler, UsDA, Agricultore Research
Service, Western Cotton Research Centre, Phoenix,
Anzoria'ha Ier wcrl. ars. usda. ov

Dr. Doll mendrix, UsDA, Agriculture Research
Service, Western Cotton Research Centre, Phoenix,
Anzoriadhendrix wcrl. ars. usda. ov

Dr. Steve Naramjo, Researeh Entomologist,
UsDA, Agriculture Research Service, Western
Cotton Research Centre, Phoenix, Anzoria
sriaraii'o a wcrl. ars. usda. ov

Dr. Eric Nat, viek, Entomologist, University of
California: Agriculture and Naturel Resources
Cooperative Extension, Imperial County, Holtville,
Californiaetnatwick ucdavis. edu

Mr. Herman Ily^cher, Agonomist, University of
California: Agriculture and Natural Resources
Cooperative Extension, Imperial County, Holtville,
California

Mr. Joe Kramer, Custom Farm Service (aerial
operator), Stanfield, Anzoria
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Study Tour Fu ding:

Cotton Research & Development Corporations
. David Keny, Richard Sequeria, Paul Grundy,
Hamish Minarand David Panato.

Cotton Seed Distributors

Central Highlands Cotton Growers Association
Theodore Cotton Growers Association
Brucela Cotton Growers Association

. Greg lensen, Wayne Reeves, Duane Evans,
Brett Austin, Simon Simss, John Marshall and
Greg Kanter.
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0407 23304-4 (CSD direct dialtr'i-band with 111.5aage bank-to callfriis number from the Us first dialOll then 61
then 407233044
Come dean - Go dean: Please dean boots before 100vin home and before Ieavin the Us
Duffel ba sareeasierto chincarboots

PHONE

BOOTS

LUGGAGE

15 July
Morida

16 July
Tuesday

17 July
Wednesday

Arrive LosAngeles 10:45am
Accommodation: Shamton Four Points Ph. 310 6454600 Fx. 310 649 7047
LosAngeles (Co685) 8:00am > Houston 1:29pm > Houston (Co3646) 2.20pm > Brownsville4:05pm
Car Rental: HERTZ 3 x Fullsize cars - 4 door
Aummrriodafion: BestWestem Rose Garden Inn Ph. 956 546 5501 Fx. 956 546 6474
WebbWallace, Consul^nt - Home956423-, 356 once956423-6393 Mobile 956491-1793
CRDC: Arrive LAX9:00am ^ LosArigeles (Co305)11:15am > Houston 4:32pm > Houston (Co3648) 5:30pm >
Brownsville 6:45pm
Accommodation: BestWestem PalmAire Motorlnn ,
4/5 South InternationalBlvd. , WeSIaco, Texas
Phone: 956-969-2411 Fax: 956-969-2211

John W. Noman, Jr. , Extension Agent-IPM Cameron, Hidalgo & Milacy Counties
TexasA&M University AgriculfuralReseard'land Extension Center
2401 EastHighway 83Weslaco, Texas Once:956-968-5581 Mobile:956-330-0427 Fx 956 969-5639
Accommodation: BestWestem Palm hire Motorlnn 4/5 South International Blvd. , WeSIaco, Texas
Phone: 956-969-2411 Fax: 956-969-2211
Tong-Xian coo Liu, Agria. Inure Research and Extension Centre, TAMU, WeSIaco
WalkerJones, UsDA, Agria. Inure Research Service, Beneficial Insects Research Unit
Larry, Rio GrandeAviation
John Christian, Consultsnt(by phone) Ph: 956 689 2352
Accommodation: BestWestem Palm Aire Motorlnn 4/5 South International Blvd. , WeSIaco, Texas
Phone: 956-969-2411 Fax: 956-969-2211
Write-up Texas visit
AGComrriodation: BestWestem Palm Aire Motorlnn 4/5 South lntemationalBlvd. , WeSIaco, Texas
CRDC: Hatingen, Tx. (Cor782)4:30pm > Houston > Houston (CO202) 8:44pm > TUGSon, Az. 9:04pm
CSD: Brownsville, Tx. (Co3651)4:24pm ^ Houston 6:10pm ^ Houston (CO202) 8:44pm > Tucson, Az. 9:04pm
CarRenlal: ALAM02x Group LX-7 seater
AGComrriodation: TUGSon Mainott, University Park Hotel. 880 E Second Street, Tucson
Phone: 520-7924100 Fax: 520-882410o

18 July
Thursday

19 July
Friday

20 July
Saturda

21 July
Sunday

22 July
Monday

University of Anzoria campustovisittrie Extension Arthropod Resistance Management Laboratory (my
group), Bruce Tabashnik, Yves Carriere and Shai "onn (resistance to Bt cotton and whitefly resistance), David
Byme (winchyand parestoid nrovement) and Judy Brown (whitefly biotypes and viruses transmitted by

23 July
Tuesday

chitonies).
Aummrriodation: TUGSon Mainotl, University Park Hotel. 880 E Second Street, Tucson
Phone: 1-520-7924100 Fax:1-520-8824100

Marieopa Agricultural Center. (90 minute drive from hatelin TUGSon)..
Peter Ellsworlh, IPM Specialist, has spearheaded efforts in Anzoria to improve sampling of whiteflies in cotton as
wellasarea-wide management of whiteflies.
Richard Pony, Cotton Breeder.
Drive to HotelnearPhoenix (40 minutedfive)
Accommodation: Fiesta Inn Resort, 2100 South Priest Drive, Tern , AZ Phone: 480-967-1441
LarryAntilla, Directoroffrie Anzoria Cotton Research and Protection Council,
Visitwitriproducers in the Bud, eye, Sat River and Coolidge areas.
Meet growers Billscotland Pa"10/10rlon.
Joe Kamer, aerial operator.
Accommodation: Fiesta Inn Resort, 2100 South Priest Drive, Tern , AZ Phone: 480-967-1441

24 July
Wednesday
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25 July
Thursday

UsDAWestem Cotton Research Laboratory.
Tom Herinebeny, Director, has spearheaded the multi-stole coordination of whitefly research over the past
decade. Awide range of studies on winchiesare conducted here induding: physiologyofsugars in honeydew
(Don Heridrix), sampling bales for stickiness (Stove "annjo and Tom Herineb. rry), biological controlof
chitonies (Hagler, Stove Naranjo, and Gould), parasitoid behaviour(Glen Jackson), chemical controlofwliitefiies
(DavidAkey) and monitoring techniques (CG Liu).
PM Dime to EICentrolHolMle (4 hourd, ive)

Accommodation: Bamra Worth Country Club Hotel, Hohille CA (Confirm: 153806 Cancel: 48hrs. )
Phone: 760-356-2806. Fax: 760-3564653.

Eric Nanick - Entomologist, Imperial Valley - EICentro, Calffomia
Hennan "izeher-Agronomist, Imperial Valley
University of Calffomia Cooperative Extension - UC Desert Research & Extension Centre
1050 East Holton Road, Hohille, CA92250-9615
Tel:(760) 352-9474 Far (760) 352-0846
PM Drive EICento, Camomia-Sari Diego, California (2 hours)
Accommodation: Holiday Inn, SAN DIEGO (OLDTOWN), CA
2435 Jeffeison Street, SAN DIEGO, CA92110
Local Phone: 6,92608500, Reservations: 800-255-3544 Confirm: 63772111 Cancel48hrs.
Sari Diego, Camomia
Write up Anzoria visit
Accommodation: Holiday Inn, SAN DIEGO (OLD TOWN), CA
2435 Jefferson Street, SAN DIEGO, CA92110
Local Phone: 619-2608500, Reservations: 800-255-3544 Confirm: 63772111 Cancel48hrs.
Drive Sari Diego - LAX 024 miles)
CRDC: DepartLAX 11:30 PM
CSD: De rlLAX 10:30 in

Missed day

26 July
Friday

27 July
Saturday

28 July
Sunday

29 July
Morida

30 July
Tuesday

31 July
Wednesda

CRDC: Arrive AUGkland 7:15am

CSD: Arrive Sydney6:loam > Brisbane (QF508)8:05am > Arrive Brisbane 9:30am > Vainus
Emerald QF2404 IGladstone QF2336 IRockham ton QF1864

CRDC: AUGkland 11:30am > Brisbane 1:15pm
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Touring Party (L-R) John Marshall, Greg Jensen, Duane Evans, Hamish Millar, David Parlato, Brat Austin, Paul
Grundy, Wayne Reeves, David Kelly, Simon Struss, Richard Sequeira.
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