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Impacts of Tamarix Invasion

Reduction In water. guantity,
and guality due to evapo-
transpiration

Estimates of 1-2 acre feet of
water |est per acre of
saltcedar.

DISplacement ol native plant
cCommMURItIES

Ad\verse effects on wildlrfe

Alteration to stream
hydrelegy, Heeding

[SOSS eifgrazingvallue:
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Distribution of ¥
Saltcedear, Tamarix*
spp,along major

rivers and streams.
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Approx. $5.7 million spernt on aerial
application of herbicides for saltceplar
control in Texas since 2000. \
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Biological Control: A Brief History.

¢ 2001. Diorhabda elongata from
China established in Nevada,
Utah, Colorade and \Wyeming

¢ 2008. Extensive defoliation
across 100,000 acres.

& APHIS redistribution program

¢ 2004, “Crete” Beetle released In
exas.
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Texas AgriLife Extension Saltcedar Biological
Control Implementation Program Release Sites. 2008

% 23 Field Release Sites
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Beals Creek, Big Spring, TX.
First Field Release 2004

¢ Failled to
Establish at Lake
Thomas and
SEeymour. L T TR G L

¢ At Big Spring, S " —
pPeetles releasead - gt
ApPLI=JuUly 2004 v

¢ LLarvae and adults| & e
defeliated t\Woe oy

|

Lelease sitenn S o e i
JUIy 20045 e s e

¢ Eirsticeloliated BN SRy () Samse
Lreennaexas: S e e e —



of saltcedar by the end of
October.

Beetle numbers so great
that most trees were
Without green leaves
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September, 2007: Defoliated at least 40 Acres
along 5 miles along Beals Creek.
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Percent Carbohyrdrate in Root Crown Following Repeated Years of

Defoliation by Leaf Beetles, Natural Experiment, Nevada, 2006.
Research by Hudgeons, Knutson, Heinz and Del.oach.

14-
q') _—
g 121
S 1041
-
2 8]
S 611
5 AT
O a
D 271
al
0= . . . . .

0] 1 2 3 4

Yrs Repeated Defoliation

40% of trees defoliated for 4 consecutive years in Nevada failed to produce any foliage and
were considered dead (Dudley et al., 2006)



Beetle Defoliation: Beals Creek, TX. September 2006
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Big Spring, TX. Year 5: 2008

Ten satellite colonies found over a 14 mile area
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2006. Texas AgriLife Extension Service
Saltcedar Biological Control Program:

¢ An educational’ program conducted by
llexas AdgrilLife Extension In cooperation

with USDA-Agricultural Research
SELVICGE.

o PUKpeSse. o previde educational and
technicall assistance onhiclegical
control el saltcedar torlandewWners: lanad
ancdiwatermanagemenitragencies; anad

ethersinterestedimcontrolimg
saltcedal:
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Walk-In F

50-100 beetles Released in cage

Increased to 700-

1000 by early July and released.

late May

In




Cage Release

¢ LLarval generation
developed during
June, 700-1,000

adults released on

¢ Cage moved tera new.
theerana Process
LEpeatec orsecond

eleasenniateduly=
AUIGUST




¢ 2,000-5,000 beetles
released open field
In late August-

September:.




What does It mean to Establish a Beetle
Population.

¢ Beetles over winter at a site.

¢ Increase In nUMmMbers next summer
without additional beetles being
released and

¢ Beetle numbersiincrease to levels
SUfhicient tor defoliate thees.




Texas AgriLife Extension Saltcedar Biological
Control Implementation Program Status, 2008

& 2006-7: 23

Sites: * Field Release Sites

¢ Beetles
established
at 2 sites:
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Why do some populations
establish and other do not ?

¢ DO splders, ants
and other
predators prey on
S, lanvae &
Its on t

s Dorantsiancdrother
pPrEdatorSIpPLEY on
PUPaEIONHETSONIE



Ant Abundance at Release Sites.

¢ Predatory ants:
sampled with vials
baited with hot dog. _

¢ One vial beneath o izes of workers. Mafor workers have vy largs head
each ol 10 trees

& After 90 minutes;

capturerandicolnit
anitsrinaviail:




Mean SC Beetles/4min

Relationship Between Saltcedar Beetle Density

and Ants Collected in Bait Vials at 10 Release

Sites in Texas. July-August, 2007.
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2008. Ant Exclusion Study.

¢ |_.ocation selection
— Upper Colorado River
— Ant populations relatively.
nigh
¢ Use large field cages to
establish beetles

— 100 radult beetles/cage
— 4 feps;, 2 theatments

$ANLS pPLESENI:
® ANtS absent
—\VIaXIGrCE anit halt
Broaccasit
Balit Stations




Results: Mean Total Egg Masses Found
Per Cage

Not Significant: F=2.56
P>0.2506

Egg Masses

[1ANnts Absent [ Ants Present




Results: Mean Total Larvae Found Per
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Not Significant: F=6.34
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Results: Mean Total Adults Released Per

Cage
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Significant: F=86.38
P>F=0.0026
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¢ Significant treatment effects; A N
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Challenges in Establishing Beetles at
New Sites in West Texas.

¢ Predation by native ant
SPECIES and red
Imported fire ants.

¢ Fleeding Gf sites.

¢ Insufficient numbers of
beetles released to
establish a pepulaticn:
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sSuccess on the Pecos River
Reeves County Site: 2006-2008

¢ 2006: Beetles released
and defoliated ca. 500
trees across 90 acres.

o 2007, Beetles established
and again defoeliated 90
acres including large
trees aleng the nver:

¢ 2008: Beetles defoliated
eRginaliarearandin
additionrallifsaltcedar; 2
theesialongrssSIVver, | l! ol
miles. ¥
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exas AgriLife Extension Saltcedar Biological
Control Program: Plans for 2009:

¢ Release
additional beetles
to establish
pODUIatIO_nS at 20 * 2008 Field Release
current sites. Sites in Texas

s Nonitorimpact en
saltcedar: and
peetierdispersail
atr S (6 2)nNewy
SILESI WhEFKE
peetles are
estaplished:




Texas AgrilLife Extension Saltcedar Biological
Control Program: Plans for 2009:

Establish beetles at
nNEW Sites as part of:

1. the Pecos RiIver
Restoration Plan.

2. Coloradoer RIVE
\Vatershed
Restoration and
NManagemenitPlanit:




Texas AgrilLife Extension Saltcedar Biological
Control Program: Plans for 2009:

¢ Assist NPS to establish
peeties in Big Bend
National Park. e e

¢ \Work with liexas Agrilife
Extensmr\ Agents andiNRES eriLIEE EXTENSIO
Lo establishrat least: one | SRS
NULSERY STtE PER COUNLY, to
SERVe as a seULCE GIThEEHIES —
fior: redistrhbution toland e &
OWWNEYS! "




Research Questions

¢ Uzbek, Crete,
Tunisian. Which
SPECIES Where ?

¢ RISKS ol releasing
multiple SPECIES 2

¢ Can beetles persisit
eUtSIderolfanit
SUPPLESSEG arear 2




This project funded in part from a grant from the
NRCS Conservation Innovation grant program.

¢ Questions ?

Annual Saltcedar Biological Control
FieldiDay; Big Spring; k.










Beetle Defoliation: Beals Creek, Tx. September 2006

Without leaves, saltcedar can not proeduce
and stoere energy In the root crewn needed
for. spring growth




Summary/Conclusions

¢ Ants can significantly reduce survival of
Diorhabda, and probably prey on eggs, larvae
and pupae

¢ Using ant bait effectively reduces ant population
density and Increase beetle survival.

¢ Other ground adwelling animals prey. on
Dierhakda pupae

¢ Continue monitering cage sites te determine It
beetles establish and If so, rate of increase.



Mortality of Sentinel Pupae: Trial 1

& Significant treatment effects; no significant
Interactions
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Texas Saltcedar Biological Control
Implementation Program: Objectives

¢ Establish Beetles at New Sites and
Increase Ilmpact on Saltcedar.

¢ Complimenitt Aeriall Herbicide Spray.
Pregram on Coloradoe and PecCES
RIVELS.

¢ EStablish field nuURSeRY SIteS tO SERVE
as a source of beetles for
FediStRIbUHION toNlanc oWnRerSs:

AgriLIFE EXTENSIO
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Pecos River, Reeves and Crane Counties,
2006-7

¢ Beetles released July,
2006 at three sites.

¢ Beetles overwintered.

¢ Numbers increased and
Py June larvae Were
defoliating trees.

¢ JUlyr2007 SURvey:40
beeties obsenved 72
minutersearch

¢ By OCLORERF 200V, DEETHIES

hadrcefoliatedicanson

t

e
L]

LEES aCGLeSS 90 acres:



Big Spring, TX. 2005

¢ Thousands
of larvae
defoliated
ca. 40 trees

B)Y/
SEpteEmber;
peetles had



QUESTIONS ?

Annual Saltcedar Biological Control
Field Day, Big Spring, Tx.
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Defoliation of Saltcedar,
Pecos River. October, 2007.




Large Saltcedar Trees Defoliated by Beetles along

Iver. Sept, 2007.

the Pecos R




Pecos River, Reeves County, 2003

¢ Beetles increased in July.
and defoliated ca. 500
trees across 90 acres.

¢ Beetles moved acress the
Fiver and defoliated trees
that: survived herbicide
treatment.

9 Sept 20085 heetiestiouna
alongHZamines o ver:




Sulphur Draw, Martin Co. August, 2008.

First establishment of beetles in Colorado River Watershed outside of Beals Creek site.




Study 2. Methods & Materials

& Same cages/location as
Study 1.

¢ Experimental Design
Nested RBD

¢ Ants Present or absent

¢ Beetle pupae In open or
closed petril plates
¢ 30 petri dishes placed
]n_)LJ@ eachicage;
I pupal per ,)em JJJn

15 dishes WJ th ne/lids; 15
covered withlids

S G .JJAme:e ?lees
A IG

(4/plate)iin each lidded

plate



Challenges in Establishing Beetles at
New: Sites.

¢ During 2006-2008,
Tlexas AgrilLife
EXtension released * e
peetles at 23 Sites In
exas.

¢ 0 date, beetles
estaplished ait:eniy 4.
Sites.

9\ VA2
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Challenges in Establishing Beetles at
New: Sites.

¢ Some sites were flooded. i
¢ Not enough beetles released to AR
establish a population.

¢ 160 many native and red

Imported fire ants that feed on
larnvae and pupae.
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Texas AgriLife Extension Service
Saltcedar Biological Control Program:

¢ [lexas Agrilife Extension: County.
Extension Agents and 1IPM
Entemoelegists

¢ Naturall Resource Conservation
Senrvice.

» RegionalfVvateranadslichigation
IDISEHICES



% 2008 Field Release —~— e
Sites in Texas Do
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Conclusions

¢ Beetles established at
4 new sites 1n 2007-
2008.

¢ EXpect beetles to
establish in S=-4

additional sites|in T T TR S
2009

9 EXPECHE NIGhISUGCCESS
Latelon PECOSIRIVER:
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Biological Control of Saltcedar:

¢ Is one option for managing saltcedar.
¢ LLow cost, highly specific to saltcedar.

¢ Is slew, several years effort may: be
required toe establish beetles.

& Once estaplished, at leasit 4-5 years o
repeated defoliation are needed te Killra
tree.

s limplementation Programwilifcontinue
terestablishrbeetiesrat neV SIteS:



Texas AgrilLife Extension Saltcedar Biological
Control Program: Plans for 2009:

¢ \Work with Colorado RiIVer
Municipal \Water: DiIstrict to
establish beetles on Upper
Colorados:

o \WorkiwithrPeCos! RiIVer Restoration
GhLoup terestablishrbeeties on
PECOS RIVELR:



Texas AgriLife Extension Saltcedar Biological
Control Program: Plans for 2009:

¢ Continue to work with Texas
Agrilife Extension agents and
NRCS to establish beetles at 20
current sites.

¢ AS time and resources allow,
establish additional release sites.

¢ GeallIsiterestablishrbeetlies along
maj e watennvaysrinieste dnwiith
salitCedainWeSElieXxas:



Questions ?
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Percent Carbohyrdates in Root Crown Following Repeated Years of
Defoliation by Leaf Beetles, Natural Experiment, Nevada, 2005
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Additional Release Sites, 2007-2008
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