Potential for Water Salvage by Release of the Biocontrol Beetle, Diorhabda elongata, on Tamarisk
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ABSTRACT

The biocontrol beetle, Diorhabda elongata, has been widely released in the upper basin of the Colorado River to control Tamarisk in the western U.S. A primary
motivation for beetle release is to salvage water that would otherwise be lost to transpiration by Tamarisk. We summarize preliminary findings of our
assessment of water usage. We used the Enhanced Vegetation Index (EVI) from the MODIS sensors on the Terra satellite to evaluate the prospects for water
salvage at 15 riparian release sites in Utah, Colorado, Nevada and Wyoming. EVI was combined with meteorological data to estimate evapotranspiration (ET) at
the release sites and in adjacent sites to which the beetle might have spread. ET was estimated at 16-day intervals from 2000 to 2008, encompassing pre-
release and post-release periods at each site. Baseline ET rates tended to be low, from 2-6 mm d-1 in summer (less than half of potential ET). Ground
observations confirmed that beetles were active at all sites following release, defoliating stands of Tamarisk over areas as large as 200 ha. At four of the sites,
ET rates estimated by MODIS EVI decreased markedly one to two years after release. At other sites, however, no decrease in ET was detected, and ET tended to
recover to pre-release levels at affected sites. Ground data collected at four sites on the Dolores River include vegetation structure, composition and
phenology as well as bird monitoring and productivity. The four sites are dominated by saltcedar, with components of willow and cottonwood. For the last 3
years, monthly monitoring of 100 trees at each site were observed for percent flower and leaf, coupled with ratios of green-to-brown needle observations, done
from spring green-up to senescence. Bird census data were collected at 100 m radius circular plot stations (n=20) and birds were captured in mist-nets, in
which the type and number of birds were reported as birds per net hour. At each location, the results support our past 3 years of findings for the ET seasonally
and annually time-series curves as the beetle came into the area and defoliated saltcedar. This study supports phenological observations showing that beetle
damage is spotty and localized at most sites, and reduction in ET is confined mainly to July when beetles are actively feeding. However, beetles are still
spreading and the eventual fate of Tamarisk stands remains to be determined.

Rationale for Study

The control of tamarisk (Tamarix spp) trees and shrubs near
rivers, streams, and wetlands in the western US is now a high
priority among many local, state, and federal agencies. Recent
releases of the saltcedar leaf beetle have shown considerable
promise for controlling tamarisk over large areas, but may also
have many unintended negative impacts on highly valued riparian
ecosystems. Intensive monitoring of ecosystem services in these
riparian zones, including sediment & nutrient export, water usage,
distribution of noxious weeds, habitat quality, and socioeconomic
factors, to improve remediation efforts in tamarisk-invaded riparian
ecosystems is needed. Restoration and future control efforts
would benefit from the timely establishment of a comprehensive
policy and research framework to address potential impacts of
biocontrol agents, through collaborations with scientists, land
managers, and stakeholders.

ODbjectives

A To determine baseline values of riparian evapotranspiration (ET) for
each river reach

A To estimate the percent reduction in ET that can be attributed to
defoliation of Tamarisk by beetles.

Tamarisk stand on the Dolores River, near Moab, UT,
(a) before and (b) after defoliation by the saltcedar leaf beetle (Diorhabda elongata).
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because the beetle might not be adapted to the climatic extremes in the southwestern U.S., and because the

and Evapotranspiration Following Saltcedar Leaf Beetle Attack.
Special Issue of Remote Sensing of Environment (RSE) focused

calculation assumes no replacement vegetation with defoliated reac_hes_. Now that it is part of the riparian ecosystem, on Monitoring Parks and Protected Areas 113: 1462-1472.
careful monitoring will be needed to detect effects of the beetle on riparian hydrology and ecology.




