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FARM ADVISORS

Areawide Monitoring of Armyworms in Rice
Luis Espino, Rice Farming Systems Advisor, University of California Cooperative Extension

Armyworms are a common occurrence in rice fields. 
Most of the time, infestations are small and injury 
does not cause yield losses. However, in 2015, 

the story was different. Around late June, several growers 
and PCAs started reporting very high infestations and 
defoliation. In many cases, field areas damaged were larger 
than usual and in some cases whole basins were defoliated. 
Applications of lambda cyhalothrin were not effective 
in reducing worm numbers. The rice industry reacted 
quickly and was able to obtain a Section 18 Emergency 
Registration for methoxyfenozide. By the time the product 
was available, the worst of the infestation had passed. Later 
in the season, armyworm injury to panicles was observed in 
several areas.

The 2015 armyworm outbreak was more severe in 
Butte, Glenn and Colusa counties. A survey I conducted 
during the winter of 2016 revealed that in Butte County, 
74% of respondents had more than 20 acres affected by 
armyworms. Remarkably, one respondent reported 300 
acres affected. When asked about insecticides, roughly 
half of respondents felt the applications that went out for 
control of armyworm during June and July were ineffective. 
The survey revealed that in many cases yield losses were 
large. Most yield losses were less than 10 cwt/a; however, 
several respondents reported losses higher than 10 cwt/a 
(fig. 1).

The 2015 armyworm outbreak brought two issues 
to the forefront. The first is that more tools are needed to 
control armyworms. Experienced entomologists noted 
that lambda cyhalothrin and other pyrethroids are not very 
good products for control of armyworms. In the past, it 

had done the trick for rice growers because the armyworm 
populations were moderate or low. We all know insecticide 
registration can be a lengthy process, but the rice industry 
is working to have more tools available in the future. The 
second issue is that monitoring needs to be improved to 
allow timely detection of infestations, while worms are 
small and more susceptible to insecticides, and injury 
is limited. To understand how to improve monitoring, 
it is necessary to understand the biology and ecology of 
armyworms in rice.

Two species of armyworms occur in rice, the true 
armyworm and western yellowstriped armyworm. Larvae 
of both species show up in rice during two periods. First, in 
late June or early July during vegetative growth, and then 
in August during panicle emergence and grain filling. In 
general, true armyworm seems to be the more prevalent 
species, but the species composition varies with location. 
In early summer armyworms defoliate rice (fig 2). Later in 
the summer, worms feed on panicle branches, causing very 
characteristic blank branches in panicles (fig 3). Research 
conducted during the 1980s showed that rice can withstand 
up to 25% defoliation or 10% panicle injury before yield 
losses occur.

Armyworm moths most likely lay their eggs in weeds 
and rice seedlings growing in the border of fields and 
levees. I say most likely because the eggs are difficult to 
find. I have never been able to find them. Early instar larvae 
hatch and move to rice seedlings, feeding very little. It is 
only after the larvae reaches the 5th instar that the feeding 
injury becomes really noticeable in rice. It is at this point 
that growers and PCAs notice the presence of armyworms, 
and if populations are high, it could be too late to avoid 
yield losses, which is what happened in 2015. Armyworms 

Figure 1. Percentage of respondents by yield loss due to 
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pupate in the soil; when they are ready, they drop to the 
ground. In a rice field, I suspect most armyworms trying 
to pupate drown; however, I have seen pupae survive 
lodged between tillers. Later, before heading, a second 
wave of moths start flying, again laying eggs in rice plants 
and weeds. After hatching, worms are found down in the 
canopy during the day. Injury to foliage is not problematic 
at this point, but injury to the panicles is. During heading, 
armyworms come out at night to feed on panicles, and 
therefore are difficult to notice while scouting during the 
day. Once panicle injury is detected, the worms may have 
already cycled out of the field.

Several UCCE advisors and specialists working on rice 
started a moth trapping program last year to try to improve 
monitoring of armyworms in rice. In 2016, traps were set up 
in several rice fields across the Sacramento Valley and the 
Delta starting in early July and were monitored on a weekly 
basis until fields were drained. The number of moths 
trapped showed a very distinctive peak around mid August 
(fig 4). I spent time in the fields being monitored looking 
for worms, especially at the Yolo location, given that the 
number of moths caught there was very high. Worms 
showed up about 10 days after the peak was detected, but 
how large the peak was did not relate to the intensity of 
the worm infestation. I observed the most injury at the 
Yuba location, which was not the location with the most 
moths caught. What the moth trapping did show, is that the 
number of trapped moths peaked at about the same time at 
all locations, and that worms showed up in the field about 
10 days after the peak.

Last year, I was not able to detect a peak that would 
correspond to the infestation during the vegetative stage 
because the traps were set up too late in the season. We 
are trapping again this year, but this time the traps were 
set up right after fields were planted. To my surprise, I was 
catching moths very early after planting in one location. Up 
to the writing of this article, the number of moths trapped 
is peaking, and I have started to find first and second instar 
larvae in some fields. The plan is to use moth catches and a 
degree day model to notify growers and PCAs when worms 
are predicted to show up in the field so that monitoring 
can be intensified and infestations caught early, before 
significant damage to the crop occurs. The results of 
trapping is being shared on our website, UC Rice On-line, 
through the UC Rice Blog, and our social media accounts, so 
make sure to follow us. T
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