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Key Points 
 

• Practically all rice fields in the Delta states and Texas are infested with the rice 
stink bug. 

• Rice stink bug feeding results in atrophied, discolored kernels which significantly 
reduces the price for rough rice. 

• Rice water weevils feed on the roots of rice underwater. 
• Root pruning by rice water weevil larvae can reduce rice yields by 29%. 

 

Technical Summary 
Rice is grown on 2.7 million acres in the south central states of Arkansas, Louisiana, 
Mississippi, Missouri and Texas and on 0.5 million acres in California.  15 billion pounds 
of rice with a value of $1.4 billion are produced annually in the south central states and 4 
billion pounds with a value of $464 million are produced in California. 
 
In the U.S. rice is grown in fields in which the soil is flooded the greater part of the 
season.  Although requiring no more water than most field crops, rice is physiologically 
adapted for growth in wet conditions [19].  Rice crops also benefit from increased 
nutrient availability caused by enhanced nitrogen fixation, reduced weed competition, 
and favorable microclimate provided by flooded soils [19].  Growers flood fields 
primarily to suppress red rice, the most important weed pest in the south. 
 
Although rice is cultivated in an aquatic environment, it cannot survive without oxygen. 
Rice is able to thrive in flooded soil because of an internal system of air spaces that 
allows oxygen to diffuse from leaves to the roots. 
 
In the U.S., the rice plant was introduced into an ecological system which contained 
numerous naturally occurring species of grasses.  Consequently, naturally occurring 
insects which feed on grasses constitute the insect pests that affect rice as a cultivated 
crop [6].  The two major insect pests that move out of grass fields into rice fields and 
cause damage to rice crops in the U.S. annually are the rice stink bug and the rice water 
weevil. 
 
Insecticides for control of rice water weevil and rice stink bug in southern states are 
budgeted at $15/A which represents 3% of the cost of production [29][39]. In California, 
rice water weevil control begins in May after planting, by treating 15% of an acre which 
includes the field borders, edges, levees and field areas adjacent to these areas with an 
insecticide at a cost of $3/A [31]. 
 
Rice Stink Bug 
 
Practically all rice fields in Louisiana, Arkansas, Texas, and Mississippi are infested 
annually by the rice stink bug.   The rice stink bug has not been found in California rice 
fields [2]. 



The rice stink bug is so named because of the ability of adults to discharge two odiferous 
chemicals which probably serve to repel predators [5].  Rice stink bugs pass the winter as 
a mature bug in grass and emerge in April or early May to feed on grasses.   They began 
breeding on the grasses and two or three generations are produced. Feeding on early 
grasses in the spring enables the rice stink bug to reproduce and increase significantly in 
numbers before rice plants are available.  Rice is the preferred host of the rice stink bug. 
As soon as rice panicles emerge in nearby fields, millions of stink bugs forsake the 
grasses and enter rice fields by flying, crawling or swimming [3].  Most likely the rice 
plant begins to release plant volatiles or substances that stink bugs can detect, thus 
attracting them to rice.   
 
The rice stink bug is responsible for two types of damage: yield loss and reduced quality. 
Yield loss is attributable to the extraction of fluids by the rice stink bug from the 
developing kernel.  The rice stink bug injects saliva into the kernel which helps liquefy 
the contents of the grain. Feeding by rice stink bugs stops development of the kernels and 
results in severely atrophied or completely absent kernels leaving an empty seed coat or a 
“blank” causing grain yield loss.  Kernels from which stink bugs have sucked practically 
all the contents never develop into millable rice.  The loss in Arkansas, Louisiana and 
Texas due to empty kernels caused by stink bug feeding was estimated at $3 million/year 
in the 1940s which was equivalent to approximately 4% of the value of the crop [7]. 
Current estimates are that uncontrolled stink bug feeding results in a 5-10% yield loss 
[27]. 
 
After the hull is pierced, fungal pathogens often gain entry into the kernel and cause a 
black chalky speck surrounding the feeding site on the rice grain.  Discolored kernels are 
called ”pecky” rice.  Such kernels are structurally weakened in the area of stink bug 
injury.  In milling, the pecky rice breaks easily reducing the percentage of whole grains 
and lowering quality.  The black spots on the milled rice lower the market price of such 
rice [7].  As a result, the farmer receives less from the miller for rice containing pecky 
kernels than for rice free of this defect.  Economic investigations of rice quality indicate 
peck damage significantly reduces the price received for rough rice.  Research in 1981-
1984 indicated that rice stink bug damage resulted in losses to Texas rice producers 
between $5.91 and $29.34 per acre annually [8]. 
 
In the 1930s, it was estimated that one-half of the rice produced in Louisiana, Texas, and 
Arkansas was downgraded in price due to the presence of “pecky” rice [2].  Pecky rice 
losses were estimated to average $473,000/ year in the three states in the 1930s.  This 
represented a loss of about 2% in the value of the rice crop. 
 
A study in Texas in 1970 by Uncle Ben’s Inc. determined that producers who applied 
insecticides for the control of the rice stink bug gained a $0.27 per hundred pounds 
advantage in the marketplace over those who did not [10] (A hundred pounds was worth 
about $5 at that time).  A study in Arkansas in the 1980s demonstrated a net return of up 
to $49/acre for insecticide use if peck incidence is reduced by three percentage points, 
say, from 3.5% to 0.5% [9].  
 



Currently rice growers use carbaryl, lambdacyhalothrin, zeta-cypermethrin, and methyl 
parathion for rice stink bug control.  Research has found no resistance to these 
insecticides.  Experiments have shown that the insecticide application can reduce stink 
bug populations by 95% [11].  Approximately 55-75% of the rice acres are treated with 
insecticides for rice stink bug. 
 
Several natural enemies are important in reducing the density of rice stink bug 
populations in rice.  Adults are parasitized by two species of flies.  The eggs of the stink 
bug are destroyed by two species of wasp parasites. These parasites are an important 
factor in reducing the number of bugs [4].  Intervention using chemical control based on 
monitoring procedures and thresholds is recommended when rice stink bugs escape from 
the control provided by natural enemies.  A sample consists of ten consecutive 180 
degree sweeps made while walking through the field. Normally, 10 ten-sweep samples 
are made per field (100 sweeps).  During the first two weeks of heading, fields averaging 
30- or more rice stink bugs per 100 sweeps should be treated. In the later stages of 
heading, fields should be treated if they average 100 or more rice stink bugs per 100 
sweeps. 
 
Several rice lines have been determined to decrease rice stink bug developmental time. 
However, no significant levels of resistance are currently available in commercial 
cultivars.  Rice germplasm continues to be screened for resistance to rice stink bug by 
University and USDA researchers.  There are no rice varieties that are not damaged by 
rice stink bug.  
 
Technology is available to sort out most of the damaged grains in rice mills, but the 
equipment is expensive and the process is slow, both of which drive up costs and reduce 
returns to farmers [1].   
 
A Texas organic rice grower relies on a Sortex color sorter to eliminate kernels damaged 
by the rice stink bug [23]. 
 
Rice Water Weevil 
 
The rice water weevil is native to the U.S., Canada and Mexico feeding on grasses 
growing in swampy areas. Recently, the rice water weevil has been introduced into Japan, 
Korea, China, and Taiwan, thus posing a global threat to rice production.  The 
distribution of the rice water weevil extends from New England westward to Michigan 
and Iowa and south to Texas and Florida. 
 
Rice water weevils are estimated to be present in more than 90% of the rice fields in 
southern states every year.  Rice has been grown in California since 1909 but the rice 
water weevil was not observed there until 1959.  Each successive year their range 
expanded so that by 1965 they were present in all major rice growing areas in California. 
No males are found in California and female rice water weevils reproduce without mating 
 



The adult rice water weevil is a small beetle about one-eighth of an inch long.  Adult 
weevils feed by preference on rice or other grasses that are flooded.  It is impossible for 
them to breed in any but water plants.  The rice water weevil overwinters in woodland 
leaf litter, in weeds on levees and in fence rows, clumps of grass and on Spanish moss.  
They begin to emerge from hibernation in early April and feed on the leaves of various 
grasses for 30-60 days thereby replenishing energy reserves and flight muscles.  It is 
believed that the weevils can fly several miles.  Swarms of flying rice water weevil adults 
characteristically invade rice fields soon after flooding. Weevils fly or move from 
overwintering sites to flooded rice or other aquatic grasses to reproduce [34]. Copulation 
and egg laying commence shortly after the adults reach the flooded fields of rice.  Adult 
feeding damage to the foliage consists of distinctive slitlike longitudinal feeding scars on 
rice leaves which are generally of little importance.  Larval root feeding is considered the 
greatest source of damage because larvae can prune almost all of the roots from a plant.  
Root pruning stunts the growth of young plants and causes yield loss at maturity. 
 
Female rice water weevils lay eggs directly into the water, in roots, and underwater in the 
leaf sheaths of rice plants [17].  On average a female rice water weevil deposits 136 eggs 
over a 53 day period [16].  The larvae move to the roots and prune them. The larvae are 
aquatic, requiring saturated soils to survive.  The larvae advance along the root, eating 
out a passageway as it goes.  By the time it has exhausted the nutritive qualities of this 
first root, it is large enough to proceed and goes through the mud to another root.  The 
larvae obtain their oxygen mainly by piercing the air cells of the roots.  The feeding and 
root pruning reduces the surface area of roots in contact with the soil solution and results 
in decreased uptake of nutrients by the plant.  At harvest, plants from heavily infested 
fields are shorter than normal and have reduced yields [5].  The larvae feed for about 
three weeks.  Adults fly to hibernation sites as early as July, where they enter diapause 
and overwinter. 
 
Normally, the rice survives the root destruction and sends out new roots as soon as the 
peak of larval feeding has passed. As a result, the rice matures a crop despite heavy 
infestation but the yield is reduced [24].  Research in the 1930s showed that normal 
infestations of rice water weevils lowered rice yield by 500 pounds per acre (29%) [13]. 
Yield losses can be as high as 70% when rice water weevil infestations are high [28]. 
 
Typical yield losses in California due to rice water weevil infestations are estimated at 
45% [30].  The losses in California are about twice those in the southern states since in 
California rice is grown in a continuously flooded system.  As a result, plants are attacked 
earlier and are weaker at the time of attack.  Most rice in the south does not receive a 
permanent flood until plants are actively tillering when they are more vigorous and less 
vulnerable to weevil attack. 
 
In California the spring migratory flight usually begins several weeks before the 
availability of emerged flooded rice. During the flight period levee vegetation adjacent to 
tilled or flooded basins may attract or serve as temporary refugia for migratory weevils 
until emerged rice becomes available. Vegetated levees provide refuge and food for 



weevils before the rice emerges [34]. Adult infestation of rice fields is generally 
concentrated within 3-10 m of the basin margins [34]. 
 
First attention was called to the economic importance of the rice water weevil in 1881 
based on observations near the Savannah River in South Carolina. In the report of the 
U.S. Commissioner of Agriculture for 1881 and 1882, the recommendation was made to 
drain the rice fields and by allowing them to dry to cause the death of the weevil larvae 
before reflooding [12].  The larvae are unable to survive in dry soil.  
 
Draining and drying of the flooded fields was the only means of control for more than 75 
years. Experiments indicated that draining the fields resulted in the death of about 67% of 
the rice water weevil larvae [13].  The plots that were drained at the optimal time for rice 
water weevil control yielded an average of 18% more rice than the undrained plots [13]. 
The necessary drying period was stipulated to be at least two weeks [13].  
 
Drainage of rice fields can result in the loss of fertilizers and promotion of weed growth.  
The lack of standing water in mineral soils also reduces nutrient availability and stresses 
rice plants resulting in yield loss.  Drainage was estimated to reduce rice yields by 10% 
[24].  The drying and reflooding of fields created extremely favorable conditions for the 
multiplication of species of mosquitoes which became major problems throughout rice 
areas [24]. 
 
Draining fields is an unreliable control method because drained fields may not dry 
because of unpredictable and frequent rainfall in the south.  The Texas rice-growing 
region receives 60 inches of rain a year, so most of the time the fields remain moist and 
the larvae continue to develop [26].  In rare years, the lack of rainfall results in the 
inability to reflood fields after draining.  Factors against draining fields include herbicide 
and fertilizer loss, additional labor, increased water use, increased costs, delays in 
maturity, and creation of favorable habitat for blast development [22].  Energy costs are 
increased because additional water needs to be pumped back into the field. 
 
If drainage and reflooding occur before the period of heavy adult rice water weevil 
dispersal, a larval reinfestation of rice fields is likely [36]. Draining the field again would 
be impractical because that would place additional physiological stress on the plants and 
affect yield dramatically [36]. The ability of drainage may be limited because substantial 
egg laying can occur after reflooding. Yields in the drained plots were significantly lower 
than those in the insecticide-treated plots, despite the fact that larval populations were 
equivalent. Frequent showers during the drain period may have caused loss of nutrients 
from the soil, primarily through the process of nitrification and denitrification that is 
promoted when fields are drained and reflooded [36]. Reduced nutrient availability and 
increased incidence of weeds usually caused by draining fields are additional factors that 
may reduce yields [36].  
 
Even though draining rice fields may effectively control rice water weevil, water 
management might not provide the most practical method of control because fertilizer 
may be lost, there may be increased weed incidence, rice fields reflooded too soon may 



not always effectively kill larvae, the costs associated with water management may be 
prohibitive, and there may be yield loss due to plant drought stress [37]. 
 
Drainage would also increase water, labor and other associated costs; for example, 
research found that the use of drainage instead of insecticide for control of rice water 
weevil in Arkansas would cost rice growers $2.20-$4.43/A more [38]. 
 
Early drainage of rice fields in California conflicts with mosquito management practices 
[19]. Draining would delay needed introduction of the mosquitofish (gambusia affinis). 
Because there is a lengthy delay between introduction of the fish and the time when they 
become sufficiently abundant to become effective mosquito predators, mosquito control 
could be hampered [32]. 
 
An alternative for the management of the rice water weevil is to simply delay the 
establishment of the permanent flood. Adult weevils lay eggs in flooded fields and the 
lack of standing water may lower infestation levels. Delaying of flood results in delayed 
rice water weevil larval infestation and a significantly reduced number of rice water 
weevil larvae [19].  The rice plants have an additional month of time in which to develop 
and mature. This results in minimizing the yield reduction caused by the rice water 
weevil larvae. However, delayed flood compounds the problem of the growth of red rice 
and other problem weeds, delays rice maturity and may reduce yield due to physiological 
stress on the rice plant [19]. 
 
An alternative control practice is using planting date for avoiding rice water weevil. This 
can be done by planting rice before the large scale migration and buildup of the pest 
population in the late spring.  If the rice plants are advanced in their growth before peak 
infestation, then root damage should be minimal. Very early rice plantings probably 
avoid infestation to a large degree because most weevils have not yet emerged from their 
overwintering quarters. There is a disadvantage to early seeding of rice. Occasional cold 
weather or late freezes can cause rice seedling injury [22].  Conditions during this period 
generally also favor the development of seedling diseases which can adversely affect 
stand establishment [22].  Early planting is not always possible due to bad weather and 
soil conditions. 
 
Seeding the crop late means that the weevils have to spend more time finding food before 
rice is planted, exposing them to more predators and diseases.  However, planting late 
results in a shorter growing season and reduced yield [26].  In addition, sometimes the 
weevil flights continue into June. 
 
A collaborative program conducted by Louisiana State University and USDA personnel 
over the past thirty years has screened more than 8,000 rice lines for resistance to rice 
water weevil. No rice lines possessing high levels of resistance to the rice water weevil 
have been identified [20].  The nine lines that exhibit some tolerance to rice water weevil 
do not have good agronomic characteristics [21].  To date, no variety capable of 
providing significant levels of protection from rice water weevil in the absence of 
insecticide use has been identified [25]. 



 
Because of its use of aquatic and terrestrial habitats by adults, and soil habitat by larvae, 
no arthropod parasites of rice water weevil are known.  Arthropod predators of rice water 
weevil adults and larvae are known but offer little potential for effective biological 
control [25].  A nematode found parasitizing adult weevils has been collected but 
parasitism rates are not sufficient to affect rice water weevil population dynamics [25].  
In California, biological control of rice water weevil is nil.  The adults infest rice fields 
about one week after flooding; therefore a crop canopy and arthropod community is 
lacking [30].  Later in the season spiders capture some adults, but this is after the critical 
period.  The larvae are within the flooded soil and protected from predators.  
 
Research with aldrin as a seed treatment in the 1950s showed a reduction in larvae of 
90% with a corresponding increase in rice yield of 200-300 pounds per acre [18].  90% of 
the seed rice sold in the southern rice area by 1966 were treated with aldrin [15].  Aldrin 
resistant rice water weevils began appearing in the late 1960s. Research into alternative 
chemical controls resulted in the adoption of carbofuran for rice water weevil control.  
 
Research indicated that controlling rice water weevil with insecticides would have a four-
fold benefit to rice growers: (1) Insecticidal control was more effective than drainage and 
drying and the depressive effect of drainage on yields would be avoided.  (2) Insecticidal 
control was less expensive. The cost of the insecticide and its application was estimated 
at $2/acre which was half the cost of draining and reflooding.  (3) Controlling rice water 
weevil by insecticides rather than by drainage required less water and alleviated 
materially the water shortage problem.  (4) Rice fields that are flooded continuously 
throughout the growing season produce a small fraction (1%) of the numbers of 
mosquitoes produced by those that are drained and reflooded [24].  
 
For thirty years carbofuran was the only insecticide registered for control of the rice 
water weevil.  Concerns over the environmental effects of carbofuran led the EPA in 
1991 to schedule carbofuran’s deregistration for rice in 1995.  The Agency anticipated 
that effective alternative methods or products would be registered in that time frame. 
However, in 1995 EPA extended the use of carbofuran in rice for two more years because 
of the lack of alternative controls.  In 1997, EPA granted a similar two-year extension 
through the 1998 season.  Carbofuran’s use was approved through 2000.  One reason that 
EPA granted the extensions was its concerns that non-chemical alternatives, specifically 
eliminating vegetation on levees and field edges could hinder efforts conservation groups 
had begun with rice growers to enhance wildlife habitat [25].  In California rice growers 
wait to remove weeds from levees and roads until after the hatch of pheasants.  However, 
leaving the weeds does encourage buildup of the rice water weevil populations. 
 
Recent research indicates the use of insecticides to control rice water weevil results in an 
800 -1,000 pound per acre yield increase (20%) with a net return of more than $40/acre 
[17].  About one-third of the nations rice acres are treated with an insecticide for rice 
water weevil.  The primary insecticides are lambdacyhalothrin and z-cypermethrin. 
 



A major organic rice grower in California (Lundberg Family Farm) drains the organic 
fields for 35 days as a control method for weeds and rice water weevil before establishing 
the permanent flood [33]. An admitted downside of draining the field is that it extends the 
growing season and may result in undeveloped kernels due to low temperatures or to the 
inability of harvesting before the rains come [33]. Since rice water weevil infestations 
tend to be lower in rice adjacent to bare levees, one recommendation made for organic 
growers is to disk grassy levees and other overwintering habitat [34][35]. 
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