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Introduction 

The spined soldier bug (Podisus maculiventris) belongs to the family Pentatomidae and subfamily 

Asopinae. The Asopinae are set apart from other stink bugs because of their predatory behavior. The 

spined soldier bug (SSB) is endemic to North America and occurs in a variety of natural and agricultural 

ecosystems, such as shrubs, woods, streambanks, orchards and field crops. Nymph (with the exception of 

the 1st instar stage) and adult SSBs mostly consume soft-bodied lepidopteran (butterfly, moth and skipper) 

and coleopteran (beetle) larvae but reportedly feeds on > 90 insect species from eight orders. The SSB is a 

polyphagous predator that feeds by piercing prey and sucking their internal fluids via its rostrum 

(beaklike mouth part). It has shown promise as a biological control agent for inundative releases (i.e., 

unleashing large numbers of natural enemies for immediate pest control) and is currently the only 

commercially available predaceous stink bug in North America. Spined soldier bugs have been 

extensively studied because of their voracious feeding habit and potential value in preventing outbreaks of 

the Colorado potato beetle (Leptinotarsa decemlineata), Mexican bean beetle (Epilachna varivestis) and 

other economically important foliage-feeding pests. Despite SSB reputation of being a voracious feeder, 

their efficiency as a predator can vary among host plant species and agricultural ecosystems. Further, the 

presence of chemicals in the host plant or their prey's diet can affect their performance. Additionally, their 

attack rate and searching efficiency is low compared to some other generalist predators. 

 

Description 

Similar to other stink bugs in the family 

Pentatomidae, SSBs are of moderate to large size, 

ranging in length from 7 to 25 mm (~ 1/4 to 1 in) 

and are broadly elliptical in shape. Their piercing-

sucking mouthpart consists of a four-segmented 

rostrum or labium (beak) that encloses their 

needlelike stylets. Whereas the rostrum of 

phytophagous (plant feeding) stink bugs are slender, 

predatory stink bugs in the Asopinae subfamily have 

a thickened rostrum. The first segment of the 

rostrum is free, which allows it to swing forward 

fully, making it easier for them to capture and feed 

on prey. When not feeding, it is kept folded under 

their body. 
 

Egg: Eggs are typically metallic bronze but can 

range in color from pale yellow to dark 

black/brown and contain long projections around 

the operculum (egg cover) that resembles spiked 

crowns (Fig. 1). This is a unique characteristic of 

Podisus spp. eggs. Eggs are roughly 1 mm (~ 1/25 

in) in diameter and are generally laid in masses of 
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Fig. 1. Spined soldier bug (Podisus maculenventris) empty 

egg cases and recently hatched 1st instar nymphs on eggplant 

leaf. Photo by Peter Coffey 
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20 to 30 at a time. Studies in the laboratory have 

found the egg stage to last 5 to 9 days but most 

reports indicate eggs hatch in 4 to 7 days, 

depending on temperature.  

 

Nymph: There are five nymphal instars (juvenile 

stages) of the SSB. Nymphs are oval shaped, 

lacking the characteristic shield and shoulder 

spines possessed by adults. After emerging, 1st 

instar nymphs can be seen clustered around their 

egg masses as they ingest bacterial symbionts 

from the eggs. The brick-red colored first instar 

nymphs are not predaceous, whereas the 

remaining four instars are. Development from 

newly hatched nymph to adult takes 25 to 30 days 

and there can be up to three generations in one 

year. Nymphs look different in each instar and 

can range from 1.3 to 9 mm (0.05 to 0.35 in) 

depending on the instar. The first two instars are 

red and black, and differ only in size (Fig. 2). 

The third instar has red, white and orange markings on the abdomen. Wing pads are noticeable in the 4th 

instar, and the 5th instar has prominent wing pads with black, white and red abdominal markings.  
 

Adult: Adults are pale brown and 10 to 14 mm (0.4 to 0.55 in) long. The adult male is approximately 11 

mm (0.4 in) long. Females are slightly larger than males. Adults have distinct spines that project forward 

on the pronotum (“shoulders”) and a dark spot on the membranous tip of each forewing. They usually 

have tiny black spots on their bodies as well as spines on their limbs. 

 

Reproductive potential/Life cycle/Temperature impact 

In the US, the SSB appears to have two generations per year though this may differ according to region. 

Adults are active from March to September under field conditions. Spined soldier bugs overwinter as 

adults, hiding in leaf litter in woods around fields, and resume their reproduction in March and April. 

Females begin depositing eggs 4 to 7 days after emerging and usually lay eggs throughout their entire 

lifetime. They have been reported to lay up to 500 eggs and live up to 125 days. The number of eggs a 

female lays depends on how well she is fed. The more she eats the more eggs she lays. High temperatures 

of around 33°C (91.4°F) have been shown to be detrimental to SSB reproduction. Adults are long lived 

and their longevity has been reported to range from one to several months. Male SSBs usually outlive 

females, as they are capable of surviving for a maximum of 180 days. Survival, development, body 

weight and longevity all depend on prey type and the frequency of feeding.  
 

Life tables constructed for the SSB for the purpose of estimating their reproductive potential are often in 

the context of mass rearing for augmentative biological control. A study showed that total number of eggs 

laid per female ranged from 429.4 at 18°C (64.4°F) to 755.4 at 26°C (78.8°F). Reproductive rates were 

highest at 26°C and lowest at 18°C. In a subsequent study, life table parameters of SSB were measured at 

six temperatures ranging from 20 to 33 ± 0.2°C (68 to 91.4°F).  Their population growth rates were 

highest between 28 and 30°C (82.4 and 86°F). A study conducted to investigate the stage-specific 

development and survival of SSB at eight constant temperatures that covered the entire thermal range of 

their development, 13.2 to 40.6°C (55.8 to 105.1°F) showed temperatures resulting in highest SSB 

survival were 19.9, 24.3, and 24.5°C (67.8, 75.7, and 76.1°F) for egg, nymph, and egg to adult, 

respectively. The study found also that SSB eggs are less susceptible to low temperatures and can develop 

successfully over a wider range of temperatures than nymphs. 

Fig. 2. Second instar nymph of the spined soldier bug. 

Courtesy of University of Florida IFAS. Photo by Michael R. 

Patnaude 



3 

 

Oviposition behavior and nymphal 

development 

Females usually accumulate and begin 

oviposition (laying eggs) only in the 

presence of dense aggregations of prey. An 

interesting fact on their biology is that 

individual SSB females are able to 

selectively manage the color of their eggs 

during oviposition. This occurs in response 

to environmental conditions. Females tend 

to lay darker eggs, which are more 

resistant to UV radiation, on the upper 

surface of leaves and contrariwise, lay 

lighter eggs on the undersurface of leaves. 

These female stink bugs appear to use a 

visual assessment of oviposition substrate 

reflectance to decide egg color.   

 

 

Another curious fact is that the maternal age and size of the female impacts egg development. The 

offspring of young SSB parents take less time to complete their development and achieve heavier body 

weights compared with offspring of old parents. Offspring of large eggs proportionally have shorter 

developmental times, weigh more and yield larger eggs than offspring of small eggs. This has practical 

implications for the commercial production of SSB for augmentative biocontrol programs. Because 

developmental time of the SSB is strongly influenced by maternal age, young parents should be preferred 

for the laboratory production of SSBs. It was suggested that females older than 21 days should not be 

used for rearing because they are no longer capable of laying viable eggs. Using eggs from young parents 

(2 to 4 weeks old) will yield offspring with high body weights and short developmental times. In addition, 

larger females lay eggs at younger ages and more frequently as well as lay more eggs per oviposition bout 

than smaller females.  

 

Predatory stink bug ingestion of prey 

Predatory stink bugs use their stylets to pierce and hold their prey while it is partially digested from 

within. Their stylets inject copious amounts of saliva containing a range of digestive enzymes into the 

prey. The saliva quickly liquefies the prey’s internal tissues, which are then sucked up through the stylet. 

The process is very efficient and up to 80% on the biomass of the prey, which can be up to five times the 

predaceous stink bug weight, can be ingested within 2 hours (Fig. 3). 

 

Potential as a biological control (BC) agent 

The SSB is found in several crop (e.g., potatoes, tomatoes, sweet corn, cole crops, beans, eggplant, 

cucurbits, asparagus, apples, onions, etc.) and non-crop environments. Adults and nymphs are highly 

polyphagous (feed on many types of prey), broadly consuming lepidopteran and coleopteran larvae and 

insects from several other orders. The SSB plays an important role in augmentative and conservation 

biological control of agricultural pests. Previous field studies showed that augmentative release of SSB 

effectively reduced populations of many important pests, such as the Colorado potato beetle (CPB), 

Fig. 3. Spined soldier bug drains the body contents of a Colorado 

potato beetle (Leptinotarsa decemlineata) larva on eggplant foliage. 

Photo by Cerruti RR Hooks  
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Mexican bean beetle (MBB), tomato looper (Chrysodeixis 

chalcites) and viburnum leaf beetle (Pyrrhalta viburni). They are 

commercially available and used commonly for augmentative 

releases to control the MBB, CPB, and viburnum leaf beetle. The 

SSB is currently the only predaceous stink bug in North America 

sold commercially. This predator has been released in field and 

greenhouse environments to control tomato and cotton pests 

successfully, and researchers found that augmentative releases of 

SSBs in small field plots reduced CPB larval population. Another 

well-known pest that SSB is known to attack is the diamond back 

moth (Plutella xylostella). The SSB will forage Brassica crops for 

prey, especially when caterpillar populations are high and are 

attracted to cabbage plants that have been damaged by 

diamondback moth (DBM). An individual SSB nymph has the 

potential to consume over 100 DBM larvae during development. 

 

Relationship between the SSB and the CPB 

The SSB is known to be a voracious predator of coleopteran 

insects especially the CPB (Fig. 4). They can feed on all CPB 

stages. The SSB and another predaceous stink bug, the two-

spotted stink bug (Perillus bioculatus) are considered the most 

common pentatomid species attacking the CPB (Fig. 5). The two-

spotted stink bug appears to be a CPB specialist, suggesting that it 

would be more preferred over the SSB especially for inundative 

releases, where impacts on non-target species would be of 

concern. However, the SSB is more fecund (lay more eggs) and 

can eat at least as many CPB eggs and larvae as the two-spotted 

stink bug (Fig. 6). In addition, mass production of the two-spotted stink bug commercially has been 

problematic, while SSBs are available from many biological control suppliers. Thus, the SSB is currently 

a more viable option for augmentative control of CPB. Although SSB augmentation has successfully 

controlled CPB in field studies, sole reliance on biological control as a management tactic has usually 

failed to provide effective control of CPB, especially at high population densities. Natural predation can 

be substantial, but generally occurs too late in the season for effective pest management. As such, early 

season augmentative releases of SSBs might improve their overall suppression of CPB population. 

Nonetheless, growers could benefit from the SSB, the two-spotted stink bug and other predators in 

managing CPB if they are not eliminated by insecticide use.  

 

Relationship between the SSB and the MBB 

The MBB is an introduced sporadic pest of soybean and other legumes such as lima and snap beans 

throughout most of the eastern US. Predation by the SSB on the MBB has been studied in the laboratory 

and field. The SSB has been found to accept a wide range of MBB stages as prey and to significantly 

reduce their populations via predation (Fig. 7). However, MBB consumption by the SSB decreased at 

higher MBB densities. Suggesting that under high MBB density, SSB may have a limited impact on pest 

suppression. Predation rates for the SSB on 3rd instar MBB were measured in field cages in soybeans. 

Attack rates averaged 0.47 attacks per predator per day and were consistently low at low prey density 

during the initial two study years. In addition, area searched by SSBs decreased as prey density increased.  

 

Fig. 4. Spined soldier bug with stylet 

inserted into a Colorado potato beetle larva. 

Photo by Peter Coffey 

Stylet 



5 

 

These findings suggest that under natural field conditions the 

major impact of the SSB on MBB population arises early in the 

season, when MBB densities are relatively low, rather than later in 

the season, when their populations are comparatively high. This 

reinforces the concept that natural enemies like SSB may serve as 

‘buffers’ to prey population growth. More specifically their 

contribution to pest management is more to prevent or delay pest 

outbreaks rather than suppress pests once they reach high 

populations. Thus, the use of SSB in augmentative biological 

control of MBB should take their search strategy under 

consideration, with augmentative releases targeted to prevent pest 

outbreaks rather than suppress pest populations once they have 

reached high densities. 

 

Intraguild predation potential 

Although the SSB is considered “one of the good bugs” there have 

been reports of its involvement in intraguild predation (IGP). 

Intraguild predation is the killing and eating of potential 

competitors or organisms that share similar prey. The SSB was 

found to prey on larvae of a predatory coccinellid commonly 

known as the pink spotted ladybug beetle or Cmac which is an 

abbreviation of their scientific name, Coleomegilla maculata. 

This is relevant as Cmac feeds on MBB and CPB eggs and larvae. 

Interactions between the SSB and Cmac on their extraguild 

(shared) prey were shown to be antagonistic. Researchers have 

found IGP by SSB on another predatory coccinellid, the 

multicolored Asian lady beetle (Harmonia axyridis). However, 

the level of IGP depended on which prey was present. For example, IGP decreased significantly when the 

extraguild prey, Egyptian cotton leafworm (Spodoptera littoralis) was present but not when green peach 

aphids (Myzus persicae) were the extraguild prey. This IGP is not limited to predators as a study showed 

that the SSB more readily preyed on DBM larvae parasitized by the wasp Cotesia plutellae than on 

unparasitized DBM. Despite SSB preference for parasitized DBM larvae in laboratory trials, the 

combined natural enemy treatment of SSB and C. plutellae in field studies did not produce any 

antagonistic interactions. Eggs of SSB may also be very vulnerable to attacks by parasitic wasps (Fig. 8). 

Some of the same wasps that attack phytophagous (plant feeding) stink bugs may lay their eggs into 

predaceous stink bug eggs. This can occur frequently in field crop systems such as soybean.  

 

Is SSB a lazy predator?  
Spined soldier bug predation efficiency is principally affected by its ability to find prey and by the 

number and type of prey present in the environment. Previous work has shown that the SSB attacks a low 

number of prey when provided prey at densities reflective of field conditions. For example, they averaged 

less than one MBB attack every two days. Further studies documented the impact of “low prey inputs” 

(e.g. less than one prey attacked per day) on SSB biology. Research has shown that as prey consumption 

declines, the SSB reduces reproductive effort to maintain longevity. A benefit of this strategy is that it 

allows the SSB to remain in “prey poor” environments for longer periods of time. From a pest 

management perspective, this indicates that this predator can remain in a field with low prey/pest 

densities and provisionally prevent or delay the occurrence of pest outbreaks.  

Fig. 5. Adult two-spotted stink bug (Perillus 

bioculatus) feeding on Colorado potato beetle 

larva. Photo by Peter Coffey 
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The SSB successful encounter with prey is related to plant size. They 

have been reported to search relatively less area as leaf area 

increases. In addition, the SSB has been reported to spend more time 

resting than searching even at higher prey densities. Other ambush-

style predators are known to conserve energy with relatively long 

resting periods. This may suggest that the SSB is not lazy but needs 

to conserve energy. However, suboptimal diet by SSB nymphs 

results in lower weight, slower development and reduced likelihood 

of reaching adulthood. Moreover, SSB adults that develop under 

these conditions are weaker, less fecund and may oviposit eggs later 

in life. Thus, there could be a cost if too much time is spent 

“lounging” and not enough finding and feeding on prey. For 

example, under low rates of predation, the SSB extends their life 

span apparently at the expense of reproduction. The trade-off 

between reproduction and longevity may be a response to 

environments with temporal variation and associated uncertainties in 

prey abundance.  

 

Plant feeding effects on SSB 

Like several heteropteran predators, SSB may feed on plant material 

especially when prey are scarce. However, their feeding is minimal 

as they require animal protein to reproduce and are not reported to 

cause plant damage. Still, plant feeding has been shown to enhance 

SSB survival and shortened their developmental times and 

preoviposition period. When potato foliage was provided to SSB in 

addition to CPB larvae and water, preimaginal (pre-adult) survival 

increased by 27.5%. Also, developmental time from second instar 

to adult was reduced by 2.4 days, and the preoviposition period was shortened by 1.4 days. Adults of both 

sexes were significantly larger and males were significantly heavier when potato foliage was part of the 

nymphal diet. As such, plant feeding can be positive for SSB. However, they may be exposed to harmful 

plant chemicals while plant feeding. A study showed that the performance of 5th instar SSBs declined as 

a result of feeding on tomato plants. Tomato plants have been shown to be an unfavorable foraging 

substrate for another generalist predator, the minute pirate bug (Orius insidiosus). The minute pirate bug’s 

searching efficiency and predation rates were lower on tomato than on bean and maize plants.  

Fig. 6. Two-spotted stink bug nymph 

feeding on Colorado potato beetle adult. 

Photo by Peter Coffey 
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Effects of potato and tomato and feeding on some 

life history traits of the SSB were studied. Without 

access to 3rd instar CPB prey, SSB survivorship 

was initially higher when provided potato or 

tomato plants than only water. However, no major 

differences in survivorship were detected after the 

35th day of life, and when provided only plants or 

water, SSB lived up to 50 and 60 days, 

respectively. When provided either plants or 

water, SSB lost weight initially but then 

maintained a low weight throughout the remainder 

of their lives. In contrast, SSB not having access to 

plants or water lost weight continually until death. 

The ability to persist as long as it has access to 

water may allow the SSB to remain longer in 

prey-scarce environments. Since the availability 

of prey varies from crop to crop, a generalist 

predator such as the SSB that can survive periods 

of starvation may take advantage of changes in prey availability by persisting longer in crop fields when 

prey are scarce. Also, because SSB are highly mobile predators even during early instar stages, plant 

feeding may serve to provide nutrients during movement or migration in areas where prey are scarce. 

 

Insecticide effect 

Similar to other predators, the success of the SSB 

in helping to manage insect pests may be reduced 

if insecticides are used. Novaluron is a novel 

insect growth regulator that exhibits potent 

insecticidal activity against the CPB, and while 

novaluron has demonstrated selectivity in favor of 

beneficial insects in other studies, a laboratory 

study indicated that SSB life stages would be 

unfavorably affected by its use. Thus, if used to 

help manage CPB, this pesticide would probably 

not be favorable for conserving SSB populations. 

The plant feeding brown stink bug (Euschistus 

servus) and SSB were tested for their 

susceptibility to several insecticides. Generally, 

the susceptibility of the SSB to insecticides was 

significantly greater than or not significantly 

different than the brown stink bug. There were 

instances in which feeding on insecticide treated 

food caused high mortality for SSB nymphs and adults. In contrast, brown stink bugs were unaffected by 

feeding on food treated with similar compounds. These results suggest, that some pesticides that are very 

effective in suppressing plant feeding or pestiferous stink bugs may be extremely harmful to beneficial 

stink bugs. Thus, such products should be avoided when predaceous stink bugs are present or applied 

against targeted pests when other options are unavailable and pest populations reach economic threshold. 

 

Summary 

The SSB is a generalist predator that can be found in a variety of habitats including woodlands, near 

streams and agricultural systems. In agricultural systems, the SSB feed on a wide variety of economically 

Fig. 7. Spined soldier bug feeding on Mexican bean beetle 

(Epilachna varivestis) larvae. Photo courtesy of USDA  

Fig. 8. Spined soldier bug ovipositing on leaf surface while 

parasitic wasp (located within white circle) is foraging the egg 

mass. Photo by Peter Coffey 
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important defoliating insects (e.g., MBB, European corn borers, DBM, corn earworms, beet armyworms, 

fall armyworms, cabbage loopers, imported cabbageworms, CPB, velvetbean caterpillars, flea beetles, 

etc.) impacting crops in North America. Despite this, it has a reputation of having a low attack rate. This 

suggests that the SSB may not be of significant benefit if targeted pests have reached their economic 

threshold. Still the SSB may stall the population growth of a pest and help prevent it from reaching 

economic damaging levels. In addition, the SSB is the only predaceous stink bug that is commercially 

available and augmentation of SSB has shown promise for suppression of CPB and other insects in field 

and glasshouse environments suggesting their importance as biological control agents.  

 

 


