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Accomplishments.

Objective 1. To advance basic and applied biological research on existing and emerging rice invertebrate pests, including mosquitoes.


Larry Godfrey (UCD).  Population dynamics.  Flight activity of adult rice water weevils was monitored with black light traps and peak activity was found on 11 April, 25 April, and from 2 to 16 May.  A few adults were captured on 12 June.  The last 3 years of trapping have given fairly consistent densities of adults.


Sharon Lawler (UCD).  We continue to make progress in our studies of environmentally sound control of riceland mosquitoes, although the recession has slowed our productivity. Population dynamics. The state budget crisis caused the suspension of a state funded project for which we were to study mosquito populations generated by wetland and rice restoration projects in the Sacramento-San Joaquin Delta of California.


Luis Espino (UCCE).  Population dynamics. Adult rice water weevils were monitored in Colusa and Glenn counties from May to June with black light traps.  Trap data on flight activity did not correlate to magnitude of larval densities monitored with core samples taken 5, 7 and 9 weeks after planting.  Sampling.  The average number of adults caught with an aquatic net and the proportion of sample units with adults three weeks after seeding when used as a predictor of larvae five weeks after planting explained 15 and 17%, respectively, of the variability.

Bill Walton (UCR).   The efficacy of a biological control program using larvivorous fish against mosquito vectors of West Nile virus was evaluated in a constructed treatment wetland receiving low quality municipal wastewater. Mosquitofish (Gambusia affinis) populations declined appreciably in the two wetland cells run in series at the beginning of the wetland treatment train. Fish populations in the terminal wetland cell of the treatment system resurged at the beginning of summer and continued to increase until autumn 2008. The mean number of fish collected overnight in minnow traps lined with fiberglass window screen increased 67-fold from July to November and was roughly an order of magnitude higher than collections at the end of 2007. The density and coverage of the water surface by emergent vegetation (bulrush: Schoenoplectus californicus; cattail: Typha spp.) increased during the study and likely increased the amount of habitat available for fish development.  Survival of sentinel fish in habitats with emergent macrophytes was greater than in the open water but mosquitofish reproduction was limited to only the terminal wetland in the treatment train.  Emergent vegetation mitigates some of the negative effects of poor water such as pH-related changes in concentrations of unionized ammonia in municipal wastewaters that are detrimental to mosquitofish; however, dense emergent vegetation contributes significantly to mosquito production. 


Mike Stout (LAES).  Induced resistance in rice. Moderate injury by fall armyworm larvae in 3 to 4-leaf rice resulted in a long lasting, systemic increase in the resistance of rice plants to the fall armyworm.  Also, fall armyworm feeding resulted in resistance to rice water weevil oviposition/survival and/or establishment.  Transient increases of resistance to rice water weevil was stimulated by applications of jasmonic acid.  Sugarcane borer biology.  In free choice tests, females displayed oviposition preferences among seven rice cultivars in the pre-heading and tillering stages of growth.  Fall armyworm resistance.  Simple phenolics in rice leaves were identified and artificial diet studies were initiated to compare the effects of different phenolics on the growth of armyworm.  Other studies were initiated on the interactive effects of salt stress, thiamethoxam seed treatment (insecticide), and jasmonic acid on rice growth and resistance to fall armyworm.

Jim Robbins (MAFES).  Population dynamics.  Gravid traps were placed in and around rice fields to determine population trends of mosquitoes that are know to carry the West Nile virus.  No differences were noted in populations of mosquitoes in or outside of rice fields.

Kelly Tindall (MAES).  Population dynamics.  Starting in mid-April black light traps were used to monitor flight activity of rice water weevils.  After a cool and wet spring, the first adult was collected on 21 May.  Peak emergence of overwintered adults occurred on June 8 and another peak on July 19 was probably from first generation adults.
M.O. Way (TAES).  Six years of research on revising the economic injury level for weevils produced a table for grower use.  It shows different scenarios involving the cost of control, price of rice and estimated main crop yield.  In general, the table shows that by using current cost/price scenarios and average yield, that approximately 2 larvae per core can justify an insecticide application.

Objective 2. To determine the most effective control methods for rice pests while maintaining environmental quality compatible with the needs of society. 

Max Meisch, Arkansas.  Dr. Meisch announced his retirement in July after 40 years of active research and teaching as a medical entomologist.  He gave a brief history of his involvement in regional projects beginning in 1976.  His report for 2009 included these results.  EC and granular formulations of spinosad gave good control of mosquito larvae for up to 60 days. Temephos (Abate), as a monomolecular film, at very low rates gave excellent initial control of Psorophora columbiae larvae, but residual activity was limited. In a test for the military where wax myrtle trees were sprayed with bifenthrin and assessed as a barrier to protect troops from mosquitoes. Good initial mortalities were followed with a small amount of residual activity.  Dr. Meisch commented that the state health department continued to monitor dead birds and a few mosquito pools for West Nile virus.  He also noted that several cases of eastern equine encephalitis had been reported from an area near Benton (central AR).

John Bernhardt, Arkansas.   In a series of individual studies, insecticides were tested for control of rice water weevils in plots that were individually leveed. Seed rice of a conventional variety and hybrid variety were treated with different rates of rynaxypyr at milligrams active ingredient (ai) per seed and planted at reduced seeding rates.  Rynaxypyr did not perform as well as the standard check, lambda cyhalothrin for control of weevils.  These results indicate recommendations for rates of rynaxypyr need to be in lbs ai per acre instead of milligrams ai per seed.   The efficacy of seed treatments using thiamethoxam at different formulations and combined with rynaxypyr was tested at the Stuttgart Center.  All treatments gave very good control of weevils.  Although not significantly different, the residual activity of thiamethoxam plus rynaxypyr was slightly better than that of all formulations of thiamethoxam alone. Preflood and late postflood applications of dinotefuran (120 and 180 grams ai per acre) were tested for weevil control.  The preflood applications of dinotefuran were statistically similar to an early postflood application of lambda cyhalothrin.  The late postflood applications of dinotefuran did not give control of weevils.  Rice Stink Bug.  The insecticides dinotefuran and clothianidin were tested for stink bug control in field plots with caged bugs.  Adults were collected 2 to 3 days prior to use and maintained in the laboratory on heading rice and weed panicles.  The first placement of cages with bugs was about 1 hour prior to treatment applications.  Thus, cages and bugs were sprayed.  For measurement of residual activity, cages and bugs were placed over sprayed panicle and leaves 1, 2, 3, 5, 7 and 10 days after applications.  Cages remained over panicles for 3 days.  Dinotefuran and clothianidin had excellent contact mortality (100%) and residual activity up 7 days after treatment.  Lambda cyhalothrin, the standard check, had residual activity not seen before in test from previous years.  Three rain events occurred during the test and may have influenced residual activity.  Grain samples were evaluated for incidence of damaged kernels.  Treated plots had damage reduced by 50% or better.  Depth of Flood Study.  Rice water weevil larval damage to rice roots occurs only after rice is flooded.  Thus, water management has always seemed a logical means to influence the level of infestation.  The influence of flood depth on weevil infestation and damage was tested in small plots.  Treatments were 4 inch flood depth maintained all season, 2 inch depth maintained all season, and initial flood depth of 2 inches maintained for 1, 2, 3 or 4 weeks than a 4 inch depth maintained for the remainder of the season.  Overall, weevil infestation was moderate (33 to 46 per core), variable between replications, and no significant differences were found between treatments.  However, there was a trend of progressively lower densities where the shallower flood was maintained for more weeks. 

 Sharon Lawler (UCD).  In a collaborative study with USGS we found that Bacillus thuringiensis subsp. israelensis (Bti) can control Culex tarsalis mosquitoes without affecting fairy shrimp.  Further trials are scheduled with Bacillus sphaericus (Bs) and methoprene. The state budget crisis led to the suspension of the University of California’s Mosquito Research Program, to which we had submitted two grant applications. The first was to study development of California Roach, a native fish, for use in mosquito control. We found alternative funding to proceed with a second project in 2009, to evaluate the efficacy and duration of mosquito control provided by VectoMax, a combined formulation of Bti and Bs.

The state budget crisis led to the suspension of the University of California’s Mosquito Research Program, to which we had submitted two grant applications. The first was to study development of California Roach, a native fish, for use in mosquito control. The second project would have evaluated the efficacy and duration of mosquito control provided by VectoMax, a combined formulation of two bacterial insecticides that control mosquito larvae, Bacillus thuringiensis subsp. israelensis and Bacillus sphaericus.

Larry Godfrey (UCD).  CA-DPR has placed pyrethroid insecticides into reevaluation based on the propensity to accumulate and move off-site on organic sediment.  Therefore, studies continued to develop alternative active ingredients and classes of chemistry for arthropod pest control.  Rice water weevil.  Etofenprox, indoxacarb, rynaxypyr, and clothianidin all appear to have significant potential for weevil management.  Etofenprox and clothianidin are active via application at the 3-leaf stage and clothianidin also works preflood.  The registrant will not pursue the registration of indoxacarb in rice.  Rynaxypyr and clothianidin are active as seed treatments.  As such, performance was reduced by the 2-hour seed soak in sodium hypochlorite used as part of the bakanae disease management program.  Another seed treatment, HGW86, was very effective and performance was not degraded by the seed soak.  Etofenprox registration will likely occur and available in 2010.  Lambda cyhalothrin applied 7 days or immediately before flood was effective.  The label stipulates lambda cyhalothrin application at 5 days or less preflood, so the label is consistent with maximizing performance.  Rynaxypyr seed treatment was effective in a drill-seeded system albeit slightly less effective than in a water-seeded system.  Grain yields from lambda cyhalothrin at 3-leaf, 2 rates of clothianidan at 3-leaf, indoxacarb, rynaxypyr high rate without seed soak in sodium hypochlorite, were significantly higher than in the untreated.  Yields in several of the other treatments, while no statistically significant, were 1000 lbs per acre higher than in the untreated.  It is important to continue to develop alternative active ingredients and classes of chemistry for weevil control, pursue active ingredients that have very favorable properties in terms of toxicity to non-targets, persistence in the environment, etc.  This summary is from a test with 24 treatments representing 8 insecticides at different rates, timings, application methods, and production systems that were compared to untreated plots.  Mosquitoes.  West Nile virus continues to be a human health concern factor in the state.  Mosquitoes, including Culex spp., that vector the virus are produced in many places including ricefields.  Clearly abatement districts manage mosquitoes effectively, but the rice industry also plays an important role in mosquito management.  Agronomic factors such as field draining, straw incorporation, fertilization regimes, and insecticide application can alter mosquito populations in rice.  The goal of this research was to investigate the effects of insecticides that are useful in rice pest IPM on populations of aquatic non-target invertebrates in rice.  Six insecticides at different timings and application methods were evaluated. When applied at 3-leaf growth stage, there was a short-term reduction in levels of aquatic insects.  At 2 weeks after application, all the treated plots had fewer aquatic insects than the untreated plots.  The most severe reduction was 60% from zeta cypermethrin.  However, at 3 weeks populations were higher in five of the six treatments than in the untreated plots.  Some had 5 times more than the untreated.  Populations of mosquito larvae in treated plots were initially reduced in four treatments or equal in two treatments to those in untreated plots.  At 4 weeks after treatment, mosquito levels were higher in four treatments (by up to 3 times) than in the untreated and equivalent in two treatments.  Host Plant Resistance.  The susceptibility of 12 and 4 California rice varieties to rice water weevil was compared in field and ring plots, respectively.  Susceptibility was studied via (1) will weevils opt to infest and (2) if infested, will the variety suffer a yield loss and to what extent.  In field plots, planting scarring varied from 2% (Calhikari-201) to 16% (Calmochi-101 and M-202). Larval infestation was lowest in a line under development for weevil resistance.  The resistance is classified as tolerance so the insect should still infest this line, but just inflict less damage.  Weevil control resulted in yield increase, compared with the same variety without control, in eight of the twelve varieties.  The greatest advantage was in M-205 at approximately 1800 lbs per acre.  Over all varieties, control of weevils resulted in a 240 lbs per acre grain increase.  For the smaller ring study, larval populations were lower in L-206 than in M-202 and the resistant line.  Cultural Control.  Alternative seeding and establishment methods are being designed to open up new opportunities for weed management in rice.  We have been monitoring the alternatives to insure there is no impact on pest management.  Weevil infestation was low with the highest leave scarring in any plot at 27%, but 18 of 20 plots had less than 5% scarring.  Similarly, larval populations were low with averages being less than 0.25 per sample.  The seeding method and production system may also influence mosquito populations.  Populations late in the season were lower in both the no-till and stale seedbed treatments than in the standard water-seeded treatment.  Other invertebrates.  Early season invertebrate pests have been common in recent years.  Use of copper sulfate, a management tool for these pests, has declined recently due to supply problems, costs, and efficacy.  Pyrethroid insecticides have partially filled the void, but other management techniques were sought.  Three studies addressed the problem (1) a laboratory bioassay of Pyganic(, an organically approved pyrethrin, (2 and 3) field ring-plots for preflood control and postflood rescue control.

Bill Walton (UCR).  Collaborative studies with novel insecticidal bacterial toxins focused on long-term laboratory selection studies to evaluate the risk for resistance to recombinant bacteria that were engineered to enhance their toxicity, host range, and reduce the risk for insecticide resistance. One recombinant, expressing the insecticidal toxins from both Bacillus thuringiensis israelensis (Bti) and Bacillus sphaericus(Bs), has not caused resistance in the mosquito Culex quinquefasciatus during 4 years of intensive selection pressure. A selection study was begun using a Bti and Bs recombinant against the malaria vector Anopheles gambiae to evaluate the efficacy and long-term utility of recombinant bacteria for mosquito control.  Results to date indicate that the recombinant bacterium is more efficacious against A. gambiae than are commercially available bacterial larvicides. Investigations of alternative microbial toxins were carried out to determine the toxicity and interactions with BIN toxins from Bs and with CRY toxins from B. thuringiensis. Mutated toxins of Bti and Bs proteins (Mtx-1, Mtx-2, Cry48Aa, Cry49Aa) were tested against colonies of C. quinquefasciatus resistant to different combinations of bacteria ltoxins.  The Mtx toxins synergized the BIN toxin from Bs and Cry11Aa from Bti and may be useful for improving the activity of microbial toxins in recombinant strains of bacteria

Mike Stout (LAES).  Separate tests were used to evaluate pyrethroid alternatives for rice water weevil control.  More importantly, there are serious questions about the efficacy and environmental impact of the use of seed treatments in water-seeded rice.  We pursued other use patterns for use in water-seeded rice.  In one early season test, a preflood and a preflood plus a postflood split application of dinotefuran at 120 to 200 grams ai per acre adequately controlled weevil larvae.  Postflood applications at 21 days after flooding were less effective.  Dinotefuran treatments when applied 21 days after flooding in an early season drill-seeded test gave effective control of weevils.  However, a similar test conducted in late season with the same rates of dinotefuran was ineffective.  Further tests are needed to verify the effectiveness of dinotefuran granules in water-seeded rice.  Clothianidin was tested as seed treatments and in foliar applications for weevil control.  Seed treatments of 50 to 150 grams ai per 100 kg seed in 25 gram increments gave very good control of weevils.  In foliar applications, clothianidin appeared nearly as effective as the seed treatment.  Preflood applications were more effective than post flood applications.  This formulation and use pattern could be adapted for use in water-seeded rice.  Two small-plot tests were conducted with rynaxypyr seed treatment.  The first had rynaxypyr at several rates on a conventional variety (100 lb seed per acre) and a hybrid variety (40 lb seed per acre) in a drill-seeded test.  The second test was with rynaxypyr in a water-seeded system.  Results of the drill seed test where similar to those in 2007 where effectiveness of rynaxypyr was higher at higher rates (although all treatments gave 85% control) in the conventional variety, but was less effective at the low seeding rate in the hybrid.  In the water seed test, casting dry treated seed into a flood resulted in excellent control of weevil larvae.  However, it is unclear whether the registrant will pursue this use pattern in water-seeded rice.  Thiamethoxam alone, different formulations, and thiamethoxam plus rynaxypyr seed treatments were tested in late season.  Best control across all sample dates was given by thiamethoxam/rynaxypyr combination treatments. Thiamethoxam alone was only moderately effective, but had less residual than the combination treatment.  Compatibility with crawfish production.  In collaboration with Dr. Gary Barbee, the acute toxicity of neonicotinoid insecticides was compared with acute toxicity of lambda cyhalothrin using a static renewal method.  Significant differences in acute toxicities of the neonictinoids were found (in order of toxicity – clothianidin > thiamethoxam > dinotefuran), but all were much less acutely toxic than lambda cyhalothrin.  Results of field tests with caged crawfish were inconclusive, but some elevated mortality was observed in plots treated with rynaxypyr.  Date of Planting Study.  Another experiment was conducted to study the influence of planting date on weevil management.  The split plot experiment had date of planting as the main factor and insecticide treatment as subplot factor (untreated, rynaxypyr, and one or two lambda cyhalothrin applications).  Data analysis is not complete, but it appears that densities of larvae were generally lower in plots planted in March than in early May.  Moreover, the effectiveness of lambda cyhalothrin applications appears to be greater in early planted plots.  Seeding Rate Study.  A three year seeding rate study was completed in 2008.  Six separate experiments were conducted at three locations.  Although the results of the six experiments differed somewhat, overall they suggest that low seeding rates increase the vulnerability of rice to damage by weevils.  Significantly higher larval densities on a per area basis were found at lower seeding rates in 2 of 6 experiments (one in LA and one in MO).  Patterns of yield response to seeding rate were similar in 4 of the 5 experiments in LA, ie. yields increased with seeding rate in both treated and untreated plots, but plateaus in yields were observed at lower seeding rates in treated plots.  In 2 of 3 experiments conducted with rice variety Bengal in LA, percent yield losses were significantly higher at lower seeding rates than at higher seeding rates.  In these two experiments, yield losses at the 81, 162, 323 and 646 seed m-2  rates were, respectively, 49.4, 35.8, 32.6 and 20.1%.  (Note – manifested in the statistical analyses are significant seeding rate by insecticide interactions.).  Depth of Flood Study.  A study of flood depths of 2-3 inches versus 4-6 inches on weevil infestation was conducted in 2008.  Weevil densities expressed in immatures per core sample were reduced by 20% in the shallow flood treatment.  Host Plant Resistance.  A set of 35 to 40 rice varieties that included all of the varieties released by LSU over the last 100 years was obtained and used in greenhouse studies to investigate the resistance of the lines to weevil oviposition and/or first instar establishment.  Initial results showed significant variation in resistance, with older varieties possibly showing more resistance.

Natalie Hummel (LAES).  In 2008 LA obtained a Section 18 for rynaxypyr seed treatment for use in dry-seeded rice.  This seed treatment acts as a slightly systemic insecticide that is taken-up into the plant.  Weevil larvae are controlled when feeding occurs on the roots.  We coordinated a replicated demonstration trial in 7 parishes in LA.  The purpose of the trial was to evaluate the ability of rynaxypyr to control weevils in commercial rice fields and also to educate growers on how this insecticide can be incorporated into a current weevil IPM program.  Adverse weather conditions and proximity to crawfish fields can often interfere with the application of pyrethroid insecticides.  Cultural practices for weevil management have included early planting, draining of fields and delayed application of flood.  These practices do not always prevent or adequately control weevils.  Rynaxypyr could be a valuable addition to weevil control programs.  Analyses using Fisher’s exact test gave a p-value of <0.05 and we concluded that rynaxypyr treatment had significantly less weevil larvae than did untreated fields.  These results were satisfactory, and rynaxypyr did not fail to control weevils in any field.  In some locations rynaxypyr was compared to an untreated check, while in others it was compared to lambda cyhalothrin and an untreated check.  The control of weevils in rynaxypyr fields varied across sites from no difference to a 12-fold reduction.  The average number of weevil larvae per core was substantially lower (mean of 1.85 larvae/core) in fields with rynaxypyr than in untreated fields (mean of 11.98 larvae/core) and in fields treated with lambda cyhalothrin (3.37 larvae/core).  Etofenprox Demonstration.  The objective was compare the efficacy of rice water weevil management with etofenprox applied 3 to 5 days after permanent flood, on dry ground 24 hours before flood, and lambda cyhalothrin applied to dry ground 24 hours before flood.  Six fields were used for the study and two were monitored for control of adult weevils.  Specifically, the etofenprox treatments were monitored for consistency of control due to water movement during the establishment of flood perhaps moving etofenprox granules.  The application of etofenprox to dry ground gave good control in one field but failed in another, and failed to control weevils were applied after establishment of permanent flood.  Lambda cyhalothrin always gave better control than etofenprox, but control did not always result in a yield increase.  

Jim Robbins (MAFES).  Field and laboratory tests were conducted to determine the effectiveness of thiamethoxam, etofenprox, dinotefuran and check insecticides against rice water weevil and rice stink bug.  Thiamethoxam gave good control of weevils.  Yields from plots treated with etofenprox were higher than the untreated, but not as high as the standard lambda cyhalothrin.  Rice stink bug was not consistently controlled with methyl parathion even after 3 applications.  Dinotefuran applications when applied before stink bug populations reached a threshold of 3 to 5 bugs per 10 sweeps gave good control.

Kelly Tindall (MAES).  In 2007 and 2008 rynaxypyr seed treatments have been evaluated for efficacy against rice water weevil in Missouri.  In 2007 efficacy data were good, however, yield data were compromised due to black bird damage.  Studies in 2008 consisted of 15 side by side comparisons.  Control averaged 71% but nearly 50% of the trials had control of 75% or better.  In one test rynaxypyr performed slightly better than lambda cyhalothrin.  As expected with good control, 11 of the 15 trials had yield increases between 4.5 to 18.5% and the average increase was 8%.  Tadpole Shrimp in Missouri.  In June of 2007, a single specimen from a rice field near Bakerville was brought in for identification.  At a later meeting in 2007 an announcement was made to report any encounters with tadpole shrimp.  In late May of 2008, a 40 acre field of water-seeded rice near Catron was reported to have germination problems.  The field was drained and hundreds of thousands of tadpole shrimp were congregated in the remaining puddles.  No viable seed was located in the field and needed to be replanted.  Another field north and west of Catron in Stoddard County was also infested.  Conversations with growers and consultants indicated the extent of the infestation.  At least 4,000 acres had tadpole shrimp present and of those infested, approximately 2,000 were economically impacted.  About 100 acres was replanted because of tadpole shrimp damage.  Thiamethoxam and rynaxypyr were examined in the laboratory for efficacy against tadpole shrimp in non-aerated and aerated tanks.  Both insecticides impacted survival, however rynaxypyr had more activity than thiamethoxam.  Non-Target Studies.  Two studies were conducted to determine the effect of seed treatments on non-target aquatic arthropods in rice fields.  Seed treated with rynaxypyr and untreated seed were planted in 2 replications of 14 by 120 foot plots.  Plots were sampled with a 5-gallon bucket with the bottom removed at 2, 3 and 4 weeks after permanent flood.  The bucket was placed over rice and small fish net was swished within the bucket several times.  Ten samples were collected per plot.  There was no effect of rynaxypyr on the total number of arthropods collected, the number of families collected, or the Shannon-Weaver diversity index when compared to untreated plots.  A similar test with thiamethoxam was also conducted, but the samples have not been evaluated.  Depth of Flood Study.  As part of a regional effort, a depth of flood study was conducted.  Flood depths were 0, 2, 4, 6 and 8 inches and were maintained all season.  Results indicated no significant differences, but there was a trend of less rice water weevil larvae as the flood depth became shallower.  Planting Date Study.  The study had 3 planting dates and plots were flooded on 9 June, 26 June and 8 July.  Data analysis is not complete, but in core samples taken 3 weeks after flood the densities of weevil larvae were greatest in earliest planting date.  In samples taken 4 weeks after flood, a trend appears of increased number of larvae in each successive planting date.  Light trap data indicated weevils emerged before the first plots were flooded and in the general vicinity only a small number of rice fields were flooded.  Thus, weevils appeared to be concentrated in the earliest flooded rice.  When rice was planted at the later dates, more rice fields in the vicinity were available and weevils were dispersed.


M. O. Way (TAES).   Seeding Rate by Treatment Rate Study.  Rynaxypyr was tested in a seeding rate by treatment rate study at the Beaumont Center.  A seed treatment rate of no less than 0.06 lb active ingredient per acre gave excellent control of rice water weevil and the stalk borers, the Mexican rice borer and the sugarcane borer.  Across seeding rates of 30, 60 and 90 lbs per acre, the average yield increase was about 700 lbs per acre and was due to a combination of weevil and stalk borer control.  Stalk Borer Study.  In an experiment conducted at Ganado where incidence of stalk borers is typically severe, rynaxypyr applied to a hybrid and a conventional rice variety provided excellent control of stalk borers.  An average yield increase in the conventional variety was more than 1,000 lbs per acre, while the average yield increase was 1,300 lbs per acre for the hybrid variety.  Rynaxypyr seed treatment in the conventional variety gave better control at a lower rate (0.025 milligrams ai per seed) than in the hybrid variety (0.05 milligrams ai per seed) due to the low seeding rate of the hybrid and less active ingredient (ai) per acre.  Two treatments of lambda cyhalothrin, at 1 to 2 inch panicle stage and again at late boot, were needed to give control similar to that with rynaxypyr seed treatment in both varieties.  Sheath Blight Study.  In an experiment conducted at the Beaumont Center, weevils damage was shown not to predispose rice to sheath blight infection.  This experiment was designed as a split-split plot.  Basically, weevils reduced yield about 400 lbs per acre and sheath blight reduced yield about 1,000 lbs per acre.  However, no interaction was detected between the two.  Other Studies.  Thiamethoxam and clothianidin seed treatments also controlled rice water weevils, but did not have activity against stalk borers at the rates tested.  However, both insecticides were effective against pests of seedling rice.  For instance, clothianidin provided about 90% mortality of chinch bug in a greenhouse experiment, while thiamethoxam gave 100% mortality in a similar but separate experiment.  Rynaxypyr was evaluated in another greenhouse experiment against the negro bug (Family Thyreocoridae).  Rynaxypyr was ineffective against the negro bug, which suggests that it has little activity against insects with piercing-sucking mouthparts, including the chinch bug.  Rice Stink Bug.  In two experiments measuring residual activity of insecticides against the rice stink bug, dinotefuran provided 80% mortality 6 days after treatment, and clothianidin and Endigo( ZC (a combination of lambda cyhalothrin and thiamethoxam) proved 75 to 83% mortality 6 days after treatment.  In an experiment measuring contact activity, clothianidin and Endigo( gave 100% control of stink bugs.  Another contact activity study used  methyl parathion, gamma cyhalothrin and lambda cyhalothrin. Gamma and lambda cyhalothrin had significantly less contact activity (85 and 90%, respectively) than methyl parathion (100%).  Adding methyl parathion, at any rate, to gamma cyhalothrin improved the direct contact activity relative to gamma sprayed alone.  All these experiments were conducted at the Beaumont Center in the field or greenhouse using caged rice stink bugs. 

Objective 3. To conduct research directed toward maintaining the effectiveness of current pest-control techniques.

Max Meisch (AAES).  Adult Anopheles quadrimaculatus were collected from five riceland sites in Arkansas and Mississippi and exposed to insecticides (malathion, resmethrin, sumethrin, dibrom, and permethrin) from LD50 determinations. All were found to have a high resistance to malathion at all locations. Mosquitoes from Stuttgart, Arkansas were the least susceptible to every insecticide with the exception of dibrom for which mosquitoes from Cleveland, Mississippi were least susceptible.  PCR assays were conducted on mosquitoes from each site to determine sibling species composition.  The species were all A. quadrimaculatus subsp. A.

Impact of Accomplishments.

Diligent research by all participants provided data to registrants for the evaluation of biological and conventional insecticides against mosquitoes and rice insect pests.  The research in 2007 was instrumental in getting a Section 18 Emergency Exemption for rynaxypyr (Dermacor( X-100) in Texas, Louisiana, Missouri, Mississippi and Arkansas in 2008 for rice water weevil control. During 2008, 2,000 acres of Texas rice, 20,000 acres in Arkansas, 1,600 acres in Missouri, and an unknown amount in Louisiana and Mississippi were treated with rynaxypyr. Reports from the field were very positive on weevil control.  Unfortunately, rynaxypyr did not perform as well as expected against grape colaspis, an early season seedling pest of rice.  In 2009, a Section 18 will allow for 140,000 acres of Texas rice and an unknown amount of Louisiana rice to be treated with rynaxypyr. A Section 18 for Mississippi, Missouri and Arkansas is pending, but doubtful.  Research in 2007 led to a Crisis Exemption in 2008 for dinotefuran (Tenchu( 20SG) in Texas and was sprayed on 20,000 acres.  Farmers and crop consultants reported excellent control of rice stink bug with up to 7-10 days residual activity. A Section 18 submission for use in Texas in 2009 is currently under review by the US Environmental Protection Agency.  Dr. Way (TAES) estimates that approval of this Section 18 will reduce the number of insecticide applications for stink bug by 30 to 50%. 

Participants expressed an opinion on the impact of research for each state.

California – Godfrey.  The studies on non-chemical management are long-term efforts as part of a team with agronomists and plant breeders.  These results will contribute to improved management in the future but conclusions have not been reached yet.  Data from the insecticide studies will contribute to registration efforts for new products with a more favorable slate of environmental properties than the presently-used insecticide products.  Our studies will contribute to the database provided to growers on how to best use these products.  


California – Lawler.  Mosquito and Vector Control Districts (MVCDs), wildlife managers, the public and are all concerned with the efficacy and environmental impacts of mosquito control. Our current projects will show whether bacterial insecticides are safe for use in environments with endangered fairy shrimp, which are charismatic, endemic native species. Work on VectoMax( in 2009 will allow MVCDs to evaluate whether VectoMax( is likely to be a useful tool for mosquito control.


California – Walton.  The results of this study will help to provide criteria for the management of pest and pathogen-transmitting mosquitoes that utilize rice fields and constructed treatment wetlands as developmental sites.  Mosquito abatement and resistance management of mosquitoes to control agents must be included as part of any comprehensive plan for the design and operation of multipurpose constructed treatment wetlands, particularly where human residences are situated near wetlands.  The work summarized here will assist a multi-agency effort to develop criteria for the construction of large-scale wetlands systems that will be designed to conserve precious water resources, promote the biodiversity of endemic wetlands organisms, and protect the public from mosquitoes and the diseases that they cause.


Louisiana – Stout.  The rice water weevil and rice stink bug are ubiquitous pests in Louisiana, with the weevil causing yield losses in excess of 20% in some fields and the rice stink bug potentially causing losses in both grain yield and quality.  Cost-effective management strategies for these and other pests are needed to maintain the economic viability of rice production in Louisiana.  Currently, growers rely nearly exclusively on pyrethroid insecticides to control these two pests.  This is an undesirable situation in light of the negative environmental and non-target effects of the pyrethroids and in light of the potential for development of resistance in the targets.  The work with alternatives to pyrethroids will result in availability to farmers of insecticides that are more efficacious and less damaging to the environment.  In addition, research on the effects of insecticides on crawfish will result in strategies for integrating crawfish production and pest management in rice.   Research on host-plant resistance and cultural practices will result in management programs that rely less heavily on insecticides for insect control, thereby increasing the cost-effectiveness and sustainability of programs.


Mississippi – Robbins.  Rice farmers and consultants can use the data from studies to determine the best timing for control of rice water weevil and improve grain yields.  Seed treatments, should these become registered, will provide Mississippi farmers and consultants a new tool to manage weevils.  New insecticides for rice stink bug control will provide farmers with alternatives for control and impact yield and quality of rice.


Missouri – Tindall.  Data from the non-target study in rice is important ‘support’ information for registrants and shows that some insecticides have minimal impact on the environment.  The data will also aid in the registration of new products.  A new pest of rice, tadpole shrimp, was discovered in Missouri and radio shows and a Field Day presentation alerted and educated the growers about this new pest.  Efforts to study rice water weevil have yielded new data for the state of Missouri where no basic biology studies of rice insect pests have been conducted.  Studies using a light trap to monitor populations and a date of planting study provided regionally specific data for rice water weevil in Missouri.  The depth of flood study was a regional effort involving MO, AR, and LA.  This study demonstrates that although not statistically significant, a consistent trend was seen with shallow floods had fewer rice water weevil larvae present on the roots compared to deep floods.  Managing flood depth may be a cultural practice that could be beneficial in areas of low infestations.

Texas ( Way.  In addition to several applications for Section 18 Crisis Exemptions, several years of research led to the development of revised economic injury levels for rice water weevils that will allow farmers to make better decisions concerning management of this important pest.  Farmers are now advised not to treat for weevils if they fear this insect will predispose their rice to sheath blight injury. 

Arkansas – Meisch.  The susceptibility of mosquitoes to adulticides revealed a need to closely monitor for decreased tolerance of populations.  Some insecticides are presently ineffective and others have borderline effectiveness.  Experiments to ascertain the efficacy of various larvicides should lead to more effective measures employed in control of mosquitoes.  Also, less waste and environmental contamination due to better and more accurate application that actually would strike the target site offer benefit as well.  Also, these studies should lead to more effective measures to control mosquitoes with less water and environmental contamination.

Arkansas – Bernhardt. Rice farmers to significantly improve rice water weevil and rice stink bug management could use results from studies in 2008.  Seed treatment with rynaxypyr and thiamethoxam, should these become registered, would give an excellent chemical control option for rice water weevil. In addition, the cultural practice of keeping the permanent flood shallow for the first three or four weeks could also be of benefit and reduce rice water weevil infestation.  Should dinotefuran or clothianidin become available, rice growers would have an insecticide that gives excellent initial control and residual control for rice stink bugs.

