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Global exchange of grasses for soil conservatiahfarage
Old World grasses adapted to grazing by domestiGatenals

USDA very active in redistribution 1930s followialgistoowl



79.5 Billion $ IndustryysbA-ERS 2005




Weedy Grasses
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Arundo donaxL.

Rio Grande River

Common names: giant reed, carrizo cane, carrizo gigda (Mex)
Clonal — spreads by movement of rhizomes and canes
Introduced into N. America in early 1500s

Invasive in Australia & South Africa




Economics




Texas & Northeastern Mexico

Water is the limiting resource
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EPA Predictions for Regional Climate Change

Decreasing water availability and increasing drd
In mid-latitudes and semi-arid low latitudes
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Taken from Figure 11.12 of Christensen, J.H e2@07: Regional Climate Projections. In: Climate
Change 2007: The Physical Science Basis. Contobuwti \Working Group | to the Fourth Assessment

Report of the Intergovernmental Panel on Climatar@e. Temperature and precipitation changes
over North America from the MMD-A1B simulations.




Water Conservation

Reduce urban use for landscapes
ndustrial recycling of water

Reduce irrigation losses — line canals
Desalination

e Control water using weeds.




he vision of theWorking for Water (Wf{W)
programme Iis to contribute to a South Africa in
which invasive alien species aeastainably
controlled with biological and mechanical control
In order to contribute teconomic empowerment
social equity andecological integrity.







Seawright, E. K., Rister, M. E., Lacewell, R. D.c®brkle, D. A., Sturdivant, A. W., Yang, C. and Gy, J. A. 2010.
Economic implications for the biological controlAfundo donaxn the Rio Grande Basin. Southwestern EntomolofistPress).




Why Is arundo a feasible target?

Declared noxious weed in 17 southern states

nvasiveness of Arundo well documented In the
iterature (CA & TX)

Mechanical and chemical controls have limited fase
large areas such as the Rio Grande Basin (RGB)

Potential gain for water conservation in RGB, whic
faces serious water shortages for agriculture,
municipalities, industry and the environment.

National security, arundo interferes with visilyilalong
International border

social Importancef the project
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Santa Elena Canyon
Big Bend
National Park




Rio Grande, Big Bend National Park, TX







Down river from Big Bend




McGaugh, S., et al. 2006. Fighting an aggressivitawes

invader: a case study of giant reefiundo donakxand its

threat to Cuatro Ciénegas, Coahuila, Mexico. Indigts of
North American Desert Fishes




Stromatolites being invaded by arundo — Cuatro Ciengas, Mexico




Irrigation canal near Ciudad Acuia, Coahuila, México




Amistad Dam, Del Rio




South of Del Rio







Dense stand of Arundo in Mexico near Nuevo Laredo







Irrigation canal, Weslaco




Boca Chica — Mouth of Rio Grande




Comparison to Native Range

Portugal
Spain
France
Algeria
Israel




Native Range ofArundo donax




Portugal




Rio Guadiana, Portug




Sevilla, Spain




Rio Seco, Alicante, Spain




Mediterranean coast of Spain near Malaga




El Saler (Valencia), Spain




Calpe, Spain




Tarragona, Spain




Ebro River, Tortosa, Spain




USDA Lab, Montpellier, France




Biological Control Program




Candidate Biological Control Agents

Arundo wasp Arundo scale Arundo fly Arundo leafminer

Cryptonevraspp. Lasioptera donacis
Arundo fly Arundo leafminer
Diptera: Chloropidae Diptera:

fly larvae feed on new Ceccidomyidae
stem shoots Larvae are leaf

sheath miners
causing defoliation

Tetramesa romana Rhizaspidiotus donacis
Arundo wasp Arundo scale
Hymenoptera: Eurytomidae = Homoptera: Diaspididae
larvae feed on stems & side  scale insects feed on roots
shoots (adult stingless) and side shoots




Tetramesa romanaArundo wasp

« Hymenoptera: Eurytomidae, stem galling
wasp

Host specific tcArundo

Moran, P. J., and J. A. Goolsby. 2009. Biologyh&f galling wasp
Tetramesa romana biological control agent of giant reed. Biolcai
Control 49: 169-179

Goolsby J. A. and P. Moran. 2009. Host rang@&aifamesa romana
Walker (Hymenoptera: Eurytomidae), a potential dmotal control of
giant reedArundo donax.. in North America. Biological Control. 49:
160-168.




Biology of the stem-galling wasp
Tetramesa romangHymenoptera: Eurytomidae)

*Adult females live 4-5 days and reproduce vialpErmbgenesis-
*One female produces an avg. of 26 new adults; ohés.

sLarvae develop inside cane (endophagy) in 30-35-da
sLonger development times in marginal tissue/subagdtconditions.

*Almost all (90%) of egg-laying and feeding occtisloot tip-
sIncreases potential impact of wasp on growth ahgreed.




Arundo wasp galls




Rhizaspidiotus donagigrundo scale

Hemiptera: Diaspidiade, armoured scale
Feeds on roots and stems
Host specific ttArundo

Goolsby, J. A, Moran, P. J., Adamczyk, J. A., Kirk, A. A., Jen&V. A., Marcos, M. A.
andCortés, E Host range of the European, rhizome-stem feesltageRhizaspidiotus
donacis(Leonardi) (Hemiptera: Diaspididae), a candidatddgical control agent for
giant reedArundo donax.. (Poales: Poaceae) in North America. BioConBuience
and Technology (In Press).

Moran, P. J. an&Goolsby, J. A Biology of the arundo scalRhizaspidiotus donacis
Annals of the Entomological Society of America Aress).










Vingrau, France




Pre-release Impact Studies

Which agent(s) will have greatest impact on Arunddhe Rio
Grande River

Shown in the next picture is picture of the testguarantine.
The insect attacKietramesa + Rhizaspidiotusuppressed
Arundo growth by 92%. These are the results urtbkd
greenhouse conditions.

Goolsby, J. A, Spencer, D., and Whitehand, L. Pre-releasesassnt of impact oArundo
donaxby the candidate biological control ageriteframesa romangdymenoptera:
Eurytomidae) andRhizaspidiotus donaci{$iomoptera: Diaspididae) under quarantine
conditions. Southwestern Entomologist. (In Press)




with biological control agen ‘
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8 weeks after attac




Stem length increase over 12 week period

16FEB2008 O1MAR2008 16MARZ2008 01APR200R I6APR2008
Date

Agent @®@® (Conifol 69 T, romanc 42 T, romana + R. donaocis



Host Range Testing of Agents
(Environmental Safety)

42 plant species tested.

All closely related grasses and economic crop
grasses tested

Habitat associates (willows, palms, etc.) tested

nsects placed on plants under ideal conditions
nsect behavior observed for > 10 hours

Plants held to determine if any reproduction of
niological control agent

Results reviewed by Technical Advisory Group
(TAG) in Canada, U.S. and Mexico.




No-Choice Tests




Order Family Sub-family Scientific name Common name TAG Indigenous to
Category usS
Cyperales Poaceae Arundinoideae Arundo donaxL. Laredo, TX | Giant reed 1 No
‘ “ “ Arundo donaxL. San Juan, | Giant reed 1 No
X
“ “ A. formosanaHack. Fountain reed 2 No
“ “ Phragmites australigCav.) Common Reed 3 Yes
Trin. ex Steud. Los Fresnos,
TX
“ “ Phragmites australigCav.) Common Reed 3 No
Trin. ex Steud. Rhode Island
(exotic European ecotype)
“ “ Phragmites australigCav.) Common Reed 3 Yes
Trin. ex Steud. Owens
Valley, CA
“ “ Phragmites australigCav.) Common Reed 3 Yes
Trin. ex Steud. Ventura, CA
“ “ Phragmites australigCav.) Common Reed 3 Yes
Trin. ex Steud. Colorado
River, CA
“ “ Molinia caerulea(L.) Moench | Moore Grass 3 No
“ “ Hakonechloa macrgMunro) | Hakone Grass 3 No
Makino
“ Aristidoideae Aristida purpureaNutt. var. Red Threeawn 3 Yes
longiseta(Steud.) Vasey
“ Centothecoideae Chasmanthium latifolium Inland Sea 3 Yes
(Michx.) Yates Oats
“ Chloridoideae Cynodon dactylor(L.) Pers. Bermuda grass 3 No
“ Spartina spartinagTrin.) Gulf Cordgrass 3 Yes
Merr. ex Hitchc.
Spartina alterniflora Loisel. Smooth 3 Yes
Cordgrass
“ “ Uniola paniculatalL. Sea Oats 3 Yes
Leptochloa panicedA. Red 3 Yes

Retzius) J. Ohwi subsp

sprangletop




Danthonioideae Danthonia spicata(L.) P. Poverty 3 Yes
Beauv. ex Roem. & Schult. Oatgrass
Cortaderia selloangSchult. & | Pampas Grass 3 No
Schult. f.) Asch. & Graebn.
Panicoideae Panicum virgatumL. Switchgrass 3 Yes
“ Panicum hirsutumSw. Hairy panicum 3 Yes
“ Panicum amarumelliot. Bitter 3 Yes
panicgrass
“ Sorghum bicolour(L.) Moench Sorghum 3 No
“ Zea may4d.. Corn 3 No
: Saccharum officinarumL. Sugarcane 3 No
Pooideae Triticum aestivumL. Wheat 3 No
“ Distichlis spicata(L.) Greene Saltgrass 3 No
Sporobolus wrightiiMunro ex | Alkalai sacaton 3 Yes
Scribn.
Bambusoideae Oryza sativd.. Rice 3 No
“ Arundinaria gigantea(Walter) Giant cane 3 Yes
Muhl.
Cyperaceae Schoenoplectus maritimu@..) | Alkali Bulrush 3 Yes
Lye
Juncales Juncaceae Juncus acutud_. Spiny rush Yes
Typhales Typhaceae Typha domingensifers. Narrowleaf Yes
cattail
Arecales Arecaceae Sabal mexicanaviart. Rio Grande 5 Yes
palmetto
Juglandales Juglandaceae Carya illinoinensis(Wangenh.) Pecan 6 Yes
K. Koch
Salicales Salicaceae Salix exiguaNultt. Narrowleaf 6 Yes
willow
Asterales Asteraceae Baccharis neglectdritton Dryland 6 Yes
Baccharis
Oleaceae Fraxinus berlandierianaDC. Rio Grande Ash 6 Yes




Bi-national Program with Mexico

Columbia, Nuevo Leon (Dra. Maricela Martinez Jinene




Pilot Study
Nvo. Laredo, Tamps., & Laredo, TX

Agents mass released at Moore Airbase

Plans are to release large numbers of agents into
areas along the Rio Grande with high densities of

Arundo donaxo accelerate impacts of agents.

Evaluate interaction of. romanagenotypes on
RGB genotype

Evaluate integration with mechanical control.
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Rearing Faclilities - Moore Airbase




Double-stack cage

1 week inoculation with
Arundo wasp

1 month life cycle

Year round production
In heated greenhouses

USDA-APHIS-Aircraft & Equipment Operations




Aggregation of wasps In mass rearing










Mass wasp collection barrels







Aerial Release of Biological Control
Agents




Release box in Arundo




Conclusion

e Grasses are feasible targets

e Qutcome of arundo bc program will
Influence other grass targets

« Grasses have unigue social, political and
scientific challenges




