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CHAPTER I 

INTRODUCTION 

Description of Prickly Pear 

Prickly pear cacti (Opuntia spp.: Cactaceae) have been 

a dominant component of rangelands for many years . Members 

of the Cactaceae family are of New World origin and occur 

from northern Canada to the Strait of Magellan. Many 

species have been introduced to other parts of the world, 

and cacti are now cosmopolitan. Characteristics of the 

Cactaceae family include: 1) presence of modified 

axillary buds called areoles, from which the spines are 

derived; 2) absence or reduction of leaves (except in 

the genera Pereskia (Plumier) Miller and Pereskiopsis 

Britton and Rose); 3) succulent stems that can store 

great amounts of water; 4) thick waxy cuticles for water 

conservation; 5) presence of nitrogen-containing 

betacyanin pigments which produce the reddish-purple color 
) 

in fruits; 6) shallow, extensive root systems; 7) 

presence of mucilage-producing cells that secrete a 

polysaccharide which hardens to seal wounds; and 8) 

epigynous, usually perfect, flowers (Moran, 1980; Benson, 

1982) . 



The tribe Opuntiae includes seven genera, with most 

in Opuntia, which is divided into two subgenera based on 

the shape of the stem joints. Those cacti in the nominate 

subgenus (prickly pears) have flattened stem joints, while 

those in the subgenus Cylindropuntia Engelmann, (chollas and 

tasajillos) have terete stems and an epidermal sheath 

around the spines (Benson, 1982). 

The subgenus Opuntia is characterized by strongly 

flattened stem joints, spines without epidermis, and well-

developed, strongly-barbed glochids. There are 28 

species present from the southern provinces of Canada to 

the United States-Mexico border. Four or five species were 

introduced into Hawaii, southern California, Texas, and 

Florida. Many other species are native to Mexico, Central 

America, the West Indies and South America (Benson, 1982). 

Spread of Prickly Pear 

The range of prickly pear has increased greatly in the 

last 75 years throughout Texas (Dameron and Smith, 1939), 

eastern Colorado, western Nebraska, Kansas (Schaffner, 

1938; Weaver and Albertson, 1940), and in the plains 

of eastern Wyoming and eastern Montana (Turner and 

Costello, 1942). In 1980, prickly pear was estimated to 

inhabit 103 million ha of Texas rangelands, which is ca. 



25% of all rangeland in the state (Hanselka, 1981). Under 

normal conditions, prickly pear cannot compete successfully 

with a dense stand of grass. Infestation of an area does 

not occur until grass vigor and cover is reduced by 

overgrazing or drought (Hoffman et al., 1955). The 

presence of prickly pear has been shown to be an indicator 

of poor range conditions due to drought, mismanagement, or 

heavy grazing (Schaffner, 1938; Turner and Costello, 1942; 

Glendening, 1952; Peters, 1955; Lewis et al., 1956; Klipple 

and Costello, 1960; Reed and Peterson, 1961). 

The increase in these cacti has created problems in 

range management because the space occupied by prickly pear 

would otherwise be available for desirable forage species 

(Turner and Costello, 1942). The success of prickly pear 

is due, in part, to its ability to increase and spread under 

conditions unfavorable to other species (Turner and 

Costello, 1942). Extended periods of drought or subnormal 

rainfall appear to be the most important condition 

in allowing an increase in prickly pear abundance (Turner 

and Costello, 1942; Cook, 1942; Holscher, 1944; Bugbee and 

Reigel, 1945; Hoffman et al., 1955; Reed and Peterson, 

1961; Houston, 1963; Bement, 1968). However, prickly pear 

abundance decreases rapidly with more normal rainfall 

following drought (Holscher, 1944; Reed and Peterson, 



1961). Part of the decrease is due to the action of insects 

which were favored by moist conditions (Harvey, 1936; 

Costello, 1941; Cook, 1942; Turner and Costello, 1942; 

Holscher, 1944; Weaver and Albertson, 1944). 

Manaqement and Control 

The management of prickly pear has been a 

controversial issue for many years. Some observers have 

indicated that prickly pear is not completely undesirable. 

During drought or under heavy infestation, prickly pear 

aids in reducing soil erosion, slowing down runoff, and 

protecting a seed source of desirable plants for 

repopulating the range after drought (Hoffman et al., 

1955;, Reed and Peterson, 1961; Houston, 1963; Hanselka, 

1981). Prickly pear also serves as a major food source for 

wildlife, such as the collared peccary (Beason and Scifres, 

1977; Everitt et al., 1981), white-tailed deer, and Rio 

Grande turkey (Arnold and Drawe, 1979). Many ranchers have 

successfully fed livestock various species of prickly pear 

by singeing off the spines. Burned prickly pear can be 

used both as a drought feed and as a supplemental forage 

(Griffiths, 1905; Woodward et al., 1915; Houston, 1963; 

Shoop et al., 1977). Others maintain that prickly pear is 

not a good feed, that singeing is expensive, and that 



livestock losses have been incurred due to intestinal and 

other health problems caused by eating prickly pear in 

large quantities (Hoffman et al., 1955; Hanselka, 1981). 

Also, the presence of prickly pear reduces total forage 

production by replacing more desirable types of vegetation 

(Turner and Costello, 1942; Hoffman et al., 1955; Reynolds 

and Bohning, 1956; Thomas and Darrow, 1956). 

Many methods of control are in use today, including 

mechanical grubbing, herbicide application, biological 

control and prescribed burning. The most commonly used 

control methods in Texas are chemical, mechanical, and 

burning, used in 256, 196, and 48 counties, respectively 

(Lundgren, et al., 1981). Reasons given for not using 

control measures were: cost, light infestation, food 

source, absentee owners, preservation of wildlife habitats, 

and that other range problems were more critical (Lundgren 

et al., 1981) . 

Prickly pear control for rangeland improvement is 

justified under the following conditions: 1) where the 

grass cover is sufficiently dense to prevent soil erosion 

after the cacti are removed; 2) where light stands are 

increasing in density and causing infestations in 

surrounding areas; and 3) when trials of the most 

successful control methods have demonstrated that it is 
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economically unfeasible under certain farm or ranch 

conditions (Costello, 1941). 

Mechanical Methods. Mechanical methods, such as 

grading, grubbing, and railing, were the first methods of 

controlling prickly pear. Before the advent of herbicides, 

mechanical means were the only means of control. Schaffner 

(1938) stated, "...the only way to control the problem at 

present is to dig out the colonies and haul the plants 

away." At first, manual grubbing 5-10 cm deep with 

hoes was the common practice. Later, dragging a rail 

behind a tractor was initiated, although this practice was 

not possible in very dense stands or on uneven ground. 

Railing is not very effective because it tends to scatter 

the cacti after digging them up. Grading, a more effective 

method, removes 95% of the cacti (Costello, 1941). Some 

regrowth occurs if piles are left in the field, as well as 

by seed dispersal from fruits present at the time of 

treatment (Costello, 1941; Thomas and Darrow, 1956). 

Although other methods are used, mechanical means are 

economical for light infestations or in pastures that are 

accessible by tractor or grader (Hosking and Deighton, 

1981) . 

Chemical Control. Chemical control is superior 

to mechanical means because the plants are killed in place. 
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and little disturbance of the soil occurs, so that small 

grasses can be established under the protection of dying 

prickly pear (Thomas and Darrow, 1956). The use of 

herbicides for many ranchers is not cost effective, and is 

only adopted as a last resort (Hosking and Deighton, 1981). 

Early materials used were ammonium sylfocyanate, arsenic 

pentoxide, arsenic trioxide, sodium arsenite, calcuim 

chlorate, crude oil and kerosene. These compounds, 

however, were deemed too hazardous and equipment needed for 

application too expensive (Hoffman et al., 1955). Later, 

silvex, sodium trichloroacetate, and dinitroanilines in 

diesel oil or kerosene were used (Hoffman et al., 1955). 

Currently, Tordon PC is being used (Gipson, pers. comm.). 

Application during hot summer months is either by hand or 

power sprayers for light infestations, and aerial 

application for dense stands (Hoffman et al., 1955; Hosking 

and Deighton, 1981). The effectiveness of chemical control 

depends on the soil and the presence of more resistant 

plants (Thomas and Darrow, 1956). The thick, waxy cuticle 

of prickly pear makes it necessary for all plant parts to 

be thoroughly covered for effective control (Hoffman et 

al., 1955). Thomas and Darrow (1956) reported 20% survival 

on Ozona clay and 6.9% on tobosa clay after 1 year. 



Biological Control. The control of prickly 

pear by cactus-feeding insects is currently the least 

expensive method of large scale control (Hosking and 

Deighton, 1981). Mann (1969) and Zimmermann et al. (1979) 

listed a total of 122 specialist phytophagous species of 

insects on 119 species of Opuntia. Of these 122 species 

there are: 48 Coleoptera, 40 Lepidoptera, 22 Hemiptera, 10 

Diptera and 2 Hymenoptera (Mann, 1969). Several authors 

have given detailed accounts of the biologies of cactus-

feeding insects including Pettey (1953), DeVol and Goeden 

(1973), McFadyen and Fidalgo (1976), Hoffman and Moran 

(1977), Clausen et al. (1978), McFadyen (1979), Moran and 

Cobby (1979), Carroll and Wangberg (1981), and Lummus and 

Wangberg (1981) . 

Cactus-feeding insects are highly specialized; and are 

generally monophagous or oligophagous. Spines on cactus 

evolved as a defense against mammalian herbivores, but 

provide a potential refuge for insects (Moran, 1980). The 

sluggishness or infrequent flight, exhibited by the adults 

of several cactus insects, appears to be correlated with the 

high degree of protection afforded by the cactus plant. 

Some homopterans have rigid seasonal food requirements, 

because they are free-living for only a brief period. They 

feed throughout the year, and require a continuous food 



source, such as prickly pear. Although the hemipteran 

species require food for eight months of the year, few 

plants, other than cacti can fulfill their requirements 

(Hamlin, 1932) . 

The lepidopterans make up ca. 51% of all cactus-feeding 

insects. The larvae are internal feeders of cacti in the 

families Pyralidae (53 species), Gelechiidae (2 species), 

Tineidae (2 species), Gracilariidae (1 species), and 

Lycaenidae (1 species) (Mann, 1969, Borror et al., 1981). 

Opuntia-feedinq lepidopterans have developed many 

strategies for survival. By feeding on the interior of the 

pad, they reduce the risk of attack by predators. The 

adults are drably-colored, nocturnally-active and exhibit 

motionless, cryptic posture by day. The eggs are deposited 

either singly on spines scattered on many host plants 

(Hassell and Southwood, 1978), or in eggsticks, which resemble 

spines; or as single, flattened, saucer-shaped eggs from 

which the newly hatched larvae burrow directly into the pad 

(Moran, 1980). The larvae enter the pad through one entry, 

thus minimizing the defensive effects of mucilaginous 

secretions of the cacti. Some larvae, such as Cactoblastis 

cactorum (Berg) are aposematically colored to deter 

predators (Moran, 1980). 

•^^'ãa ^Í-^:v'>:£;f?rÆ 
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Prickly pear was introduced to India, Ceylon, South 

Africa, and Australia in the 18th and early 19th century 

as an ornamental and for the cochineal industry. Lack of 

knowledge about prickly pear and its insects resulted in 

the establishment of the "pest pears" of the various 

countries. Sixty-five species of insects have been 

introduced worldwide for the biological control of cactus 

weeds (Moran and Zimmermann, 1984). Countries 

participating in biological control programs include India, 

Ceylon, Australia, South Africa, Mauritius, New Caledonia, 

Celebes and Java, the United States (Hawaii and Santa Cruz 

Island) , the Leeward Islands and East Africa (Clausen et 

al., 1978). Of the 65 cactus-feeding insects introduced, 

only 21 of these species became established (Moran and 

Zimmermann, 1984). Australian entomologists have 

introduced about 56 species of insects and mites (Dodd, 

1940; Mann, 1969; McFadyen and Tomley, 1981). The rate of 

successful establishment of agents was relatively low at 

32%. South African entomologists have imported 24 species 

(Annecke and Moran, 1978; Moran and Annecke, 1979; Hoffman, 

1981; Moran and Zimmermann, 1984). The rate of 

establishment in South Africa was 46%. Other countries 

that have imported cactus-feeding insects have had far 

higher rates of successful establishment because they 
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usually imported insects that had previously been screened 

and tested successfully in Australia or South Africa (Moran 

and Zimmermann, 1984). 

Several factors have been identified in the prevention 

of establishment of insect species. These include: 1) 

laboratory rearing techniques; 2) diseases in laboratory 

stocks; 3) inbreeding; 4) incompatibility with the host 

plant; 5) climatic difficulties; 6) predators and 

parasites (Moran and Zimmermann, 1984). Once an insect is 

established, there are certain factors that may inhibit its 

success. These are: 1) predation and parasitism; 2) host 

plant resistance; 3) dispersal; 4) interspecific 

competition; 5) climate; 6) misidentification of the host 

plant, insect agent or both (Moran and Zimmermann, 1984). 

The most successful example of the biological control 

of prickly pear occurred in Australia. Opuntia inermis 

Haw. and Opuntia stricta Haw. became established in 

Australia from the Americas in 1839; by 1900, these cacti 

occupied four million ha and by 1925 occupied 24 million 

ha. The Commonwealth Prickly Pear Board was formed in 1920 

to study the prickly pear problem in North America and to 

establish bases for breeding imported cactus-feeding insect 

species in Australia. Between 1921-1925, researchers 

introduced and established three species in the field; 
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populations of Chelinidea, cochineal and the red spider 

mite increased to large numbers, spread widely, and showed 

promise of some control. This success was completely 

overshadowed by the total destruction caused by the release 

of Cactoblastis cactorum. The general collapse and 

destruction of the dense stands of prickly pear was 

realized by 1932. The sharp decline in host plants caused 

C. cactorum to starve to death, and a slight recurrence of 

prickly pear occurred from 1932-33. At this point, C_̂  

cactorum recovered, destroyed the regrowth, and complete 

control was achieved by 1940 (Dodd, 1959). Many authors 

have written accounts of the successes and attempts at 

biological control of prickly pear. These include Tryon 

(1911), Froggatt (1917), Johnston (1921), Hamlin (1925, 

1926), Dodd (1936, 1940, 1959), Wilson 1952), and McFadyen 

and Tomley (1981) in Australia; Goeden et al. (1967) on 

Santa Cruz Island; and Annecke and Moran (1978), Moran and 

Annecke (1979), Moran and Zimmermann (1984) in South 

Africa. 

Biological control has greatly reduced the area and 

density of major cactus weeds worldwide. Although many 

insects are established, only one or two species (usually a 

dactylopiid or C_̂  cactorum) are the dominant contributors 

to control (Moran and Zimmermann, 1984; Hosking and 
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Deighton, 1981). Control or management has been achieved 

in many cases; however, biological control is not always 

possible. 

In recent years, prickly pear on the Central Plains has 

gradually increased. This may be due to host plant 

resistance and hybridization. Variation in host 

suitability among different populations of the same Opuntia 

species may be partially attributable to the general 

constitution and reproductive strategy of the population. 

Genetically uniform plant populations are often more 

vulnerable to attack by insects and diseases, as are plants 

that reproduce asexually, since they tend to preserve the 

genetic homogeneity of the population. Weedy species that 

colonize new habitats are usually introduced as a few 

individual plants, which may multiply rapidly to form large 

populations. Such populations of introduced species 

exhibit much less genetic variation than naturally 

occurring populations and may be more susceptible to 

biological control. The predominant means of reproduction 

in prickly pear is asexual. This may explain the 

successful biological control of Opuntia in many areas 

where it has been introduced, while it remains a problem in 

native lands (Gilbreath, 1985). 
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Prescribed Burning. Growing concern has been expressed 

by ranchers that control measures such as grubbing, piling, 

raking, railing, and the use of herbicides are not 

economical, and that more effective practices are needed 

(Lundgren et al., 1981). The use of prescribed burning as 

a method of rangeland management has proved to be 

helpful in the control of other range problems, and has been 

investigated for control of cacti (Reynolds and Bohning, 

1956). Many objectives can be achieved through prescribed 

burning. Among these are; 1) increased herbage yields; 2) 

increased utilization; 3) increased availability of forage; 

4) improved wildlife habitat; 5) control of undesirable 

shrubs; 6) mineral seedbed for the establishment of 

commercial trees; and 7) control of diseases (liver fluke 

and brownspot) (Wright, 1974). Studies have been conducted 

on the effects of fire on honey mesquite (Prosopis 

qlandulosa Torrey) (Wright et al., 1976), tobosagrass 

(Hilaria mutica (Buckley) Benham) (Sharrow and Wright, 

1977), and juniper (Juniperus ashei Buchh.) (Wink and 

Wright, 1973). In 1974, Wright reported 40-80% kill of 

three species of cacti in mesquite-tobosa communities in 

western Texas. Cactus plant response to fire varies 

dependent on species and size. In Arizona, Humphrey and 

Everson (1951) found that the densities of Engelmann 
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prickly pear (Opuntia phaecantha discata (Engelmann)), 

jumping cholla (O^ fulgida Engelmann) and cane cholla (0. 

spinosior (Engelmann) Toumey) had decreased 9, 29, and 7%, 

respectively. Reynolds and Bohning (1956) reported that a 

prescribed burn reduced densities of barrel cactus 

(Ferocactus wislizenii (Engelm.) Britt and Rose) 67%, 

jumping cholla 44%, cane cholla 45% and Engelmann prickly 

pear 32% by the second year after a fire. In Texas, few 

brownspine prickly pear (Opuntia phaecantha Engelmam) were 

killed immediately by the direct effects of fire, most 

plants resprouted after the spring burning. Average 

mortality was 20% at six months, but by the end of the 

third year, mortality exceeded 70%. After the third year, 

mortality of prickly pear increased about the same rate as 

it did for unburned plants (Bunting et al., 1980). Thus, 

first year mortality is not an adequate indication of the 

effect of fire on cacti mortality. Wright (1974) and 

Bunting et al. (1980) indicated that the interaction of 

fire with insects and rodents caused most of the 0_̂  

phaecantha death. This mortality occurred through the 

weakening of the plant by fire, making it more susceptible 

to damage by cactus-feeding insects. These insects entered 

the plant through fire-scarred tissue and spread to living 

pads, opening the plant to bacterial and fungal infection. 
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Pads sprouted from burned tissue often lost their vascular 

connection to the root system because of insect damage and 

decay (Bunting et al., 1980). 

Many insects have shown preference for fire-damaged 

plants. Some insects are protected from fire in 

leaf litter and soil, and are able to emerge to feed on 

new growth. Other insects seek fire-damaged plants, for 

example, some siricid wasps attack fire-damaged or otherwise 

injured or dying trees. Siricids, bostrichids, and 

buprestid females usually oviposit on weakened trees 

(Middlekauf, 1960; Wangberg, pers. comm.). Many studies 

have shown increased numbers of arthropods in burned plots 

compared to unburned plots. (Rice, 1932; Cancelado and 

Yonke, 1970; Nagel, 1973; Knutson and Campbell, 1974; Alam, 

1980; Sickerman and Wangberg, 1983). 

Cactus-feeding Insects in Western Texas 

There are two cactus-feeding insect species that 

occur in abundance in the study area located south of Post, 

Texas. These insects have been studied in relation to fire 

and the control of prickly pear (Opuntia phaeacantha). 

Chelinidea vittiqer. All cactus bugs except 

Hesperolabops picta Hunter, Pratt and Mitchell, which also 

feeds on other plants are in the family Coreidae. The 
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cactus bugs comprise three genera, Chelinidea Uhler, Narnia 

Stal, and Leptoglossus Guerin-Meneville, each with several 

species. Chelinidea and Narnia appear to be segregates 

restricted to Cactaceae. Chelinidea contains four species. 

Chelinidea tabulata (Burmeister), C. canyona Hamlin, 

and C. vittiqer Uhler, are exploiters of Opuntia, while C. 

hunterii Hamlin attacks Cylindropuntia (Mann, 1969). The 

range of C_̂  vittiqer coincides with prickly pear 

distribution in the United States and extends into New 

Mexico, Virginia, North Carolina, Georgia, Alabama, 

Tennessee, Louisiana and from Baja California in Mexico, C. 

vittiqer overlaps with C. tabulata in New Mexico and 

southern Texas. Chelinidea vittiger is especially common 

in the Mexican State of Taniaulipas, and in the eastern 

half of Texas to the northern border, and is abundant in 

Wyoming and Idaho (Mann, 1969). 

The eggs of C. vittiger are deposited in a row on the 

underside of prickly pear spines. These insects are 

generally bivoltine; however, Hamlin (1924) observed 4-5 

generations in Uvalde, Texas. The adults are long-lived; 

egg laying extends for 2-3 months. The rate of nymphal 

development and reproduction varies and is influenced by 

temperature (Carroll and Wangberg, 1981). Maximum survival 

was at 24 °C, and the most rapid nymphal development 
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occurred at 38 C. The greatest number of ovipositing 

females occurred at 31 C and the greatest longevity was at 

24 C (Carroll and Wangberg, 1981). Chelinidea vittiger 

overwinters as an adult, but large nymphs may be found in 

winter on warm days. They seek shelter in debris, or in 

congregations at the bases of the plants; hibernation is 

not complete. Overwintering adults oviposit from March to 

May in Texas and New Mexico. The first generation reaches 

maturity in May to July and oviposits from July to 

November. The second generation matures from August to 

November. Adults and nymphs exhibit considerable variation 

in color. The pronotum is usually yellow with black 

margins, the hemelytra are mostly dark and the legs are 

partially black (Mann, 1969). 

The coreids are an unpredictable component of 

cactophagous fauna. They feed gregariously and at the 

least disturbance, they quickly move to the protected side 

of the plant. With continued disturbance, they drop to the 

ground and scurry away in the undergrowth (Moran, 1980). 

Although the adults are capable of strong flight, they are 

sluggish and rarely fly. Flight usually occurs under 

certain climatic influences such as high temperature and 

humidity (Mann, 1969). 
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Both adults and nymphs feed by puncturing the pads 

and fruit of prickly pear. Typical pale-yellow circular 

lesions arise around each puncture, and the pads have a 

spotty appearance. Where the attack is concentrated, the 

pads may wither and fall off due to injuries, and plants 

may show an unhealthy yellow condition. The growth is 

impaired because of the destruction of young growth and 

flower buds. The presence of fungi have been observed to 

attack plants injured by the bugs (Mann, 1969). 

During the prickly pear eradication campaign in 

Australia, C. vittiger and other members of its genus 

were subjected to host preference tests on economic plants. 

Feeding that occurred on other plants in the absence of 

prickly pear was due to starvation factor, and not any 

instability of feeding habits on the part of the insects. 

In the presence of prickly pear, adults selected it for 

oviposition as well as feeding. Neither the older nor 

newly hatched individuals were able to survive on the 

economic plants tested (Hamlin, 1932). Chelinidea vittiqer 

was studied at length in Australia for control. Although 

the progress made by C. vittiger was overshadowed by the 

dynamic effect of C. cactorum, C. vittiger was established 

in Australia and worked with a complex of insects to keep 

prickly pear under control (Herring, 1980). 
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Olycella subumbrella. The distribution of this 

pyralid extends from western Texas to southwestern Arizona, 

northward through Utah, Colorado, and Kansas to Idaho, 

Wyoming and Nebraska. In Texas, its eastern limit is the 

foothills country between the Devil's and Pecos Rivers and 

along latitude 30, north to Austin, north along longitude 

98, and west to the Oklahoma boundary at Henrietta. The 

northern boundary extends as far as St. Anthony, Idaho. In 

southwestern Arizona, its range extends to the Quijotoa 

Mountains, the western limit of Opuntia, with some in 

California (Mann, 1969). As indicated by its distribution, 

O. subumbrella is prevalent and often exceedingly common. 

The genus Olycella is restricted to the United States and 

Mexico. Host plants in western Texas are the shrub plants 

O. edwardsii, 0. phaecantha and related forms (Mann, 1969) . 

The larvae are white with broad transverse bands, which 

are generally a light purple and frequently so pale, the 

larvae appear wholly white. The larvae are gregarious in 

the early stages, but are solitary for the greater part of 

their development. Young larvae prefer to feed on fruit. 

After attacking the fruit or young pad, each larva enters a 

segment near the apex and tunnels downward. The entrance 

hole is enlarged to a greater diameter than that of the 

larva, and kept open and lined with silk. As the 
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excrement is discharged through this opening, the presence 

of the larva is obvious by the pellets of frass held in the 

webbing around the entrance. The larva tunnels 

downward from segment to segment, sometimes into the 

underground bulb. In September or November, the coccoon 

is formed among debris or just beneath the soil surface. 

Olycella subumbrella overwinters as a pupa, and the adults 

emerge in March-May (Carroll and Wangberg, 1981). The eggs 

are deposited as short eggsticks containing 3-30 eggs, 

which eclose in ca. one month. 

Olycella subumbrella is widely distributed and occur in 

fairly large numbers throughout its distribution. Although 

it is not as destructive as C. cactorum, it has the 

capability along with other insects to limit prickly pear 

populations (Mann, 1969). 

Burned Cactus &̂  Insect Host Selection 

Studies were conducted on insect responses to burned 

prickly pear. Laboratory and greenhouse studies conducted 

on C. vittiqer showed preference for burned prickly pear 

for feeding, resting, and mating sites (Sickerman, 1982). 

Unburned pads were utilized for oviposition, because 

the spines, which serve as ovipositional sites for C. 

vittiqer, were absent on burned pads (Sickerman, 1982). The 
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same study showed a preference for burned prickly pear by 

D. confusus. During a prescribed burn, C. vittiger 

and 0. subumbrella may be protected from lethal 

temperatures within cactus debris, the soil, or the plants . 

Survival depends on the overwintering site and the nature 

of the burn, with fire intensity and duration dependent on 

ground fuel, topography and weather (Sickerman, 1982). In 

the field, Sickerman (1982) found that densities of C. vittiger 

and 0. subumbrella were greater in the burned field. 

Populations of three other cactus insect species were also 

greater in this field. Nymphal populations of C. vittiqer 

populations were significantly greater in the burned field 

than in the unburned field. Nymphs fed almost exclusively 

on new growth, whereas adults fed on both new and old 

growth (Sickerman, 1982). 

In a laboratory choice test, Sanders (1985) confirmed cactus 

bug preference for fire damaged pads over unburned pads. 

He also found olfaction to be the most significant means of 

host plant selection in C. vittiger. 

Qbjectives 

Previous studies indicate that fire not only controls 

cacti, but also facilitates control by the subsequent 

natural actions of insects and disease (Wright, 1974; 
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Bunting et al., 1980). However, these observations have 

not been quantified. Sanders (1985) and Sickerman (1982) 

have indicated that some cactus-feeding insects prefer 

burned cactus, but the effect of these insects on the 

mortality of prickly pear has not been determined. 

Therefore, the objectives of this study were: 

1) to determine the incidence of C. vittiger and 0. 

subumbrella in burned and unburned fields; 

2) to determine the effect of a prescribed burn on 

prickly pear mortality in the absence and presence of 

insects; 

3) to determine the effect of cactus-feeding insects 

on prickly pear mortality; 

4) to survey the relative abundance of other insects 

and arthropods in burned and unburned fields. 



CHAPTER II 

MATERIALS AND METHODS 

Study Site 

The study was conducted on the Texas Tech University 

Experimental Ranch, 8 km southeast of Justiceburg, Garza 

County, Texas. The area is characterized as a mesquite-

tobosagrass community, and is dominated by honey mesquite 

(Prosopis glandulosa Torrey), tobosagrass (Hilaria mutica 

(Buckley) Bentham), tree cholla (Opuntia imbricata 

(Haworth) Decandolle), ashe juniper (Juniperus ashei 

Buchholz) , broom snakeweed (Xanthocephalum sarothrae (Pursh.) 

Shinners) and brownspine prickly pear (Opuntia phaecantha 

var. camanchica (Engelmann and Bigelow) L. Benson). The soil is 

classified as a Dalby clay. The ranch is north of the 

Llano Estacado escarpment on the Texas Rolling Plains at an 

elevation of 771 m. Mean summer maximum and winter minimum 

temperatures are 35° C and -2°C, respectively. Mean annual 

precipitation is ca. 47 cm. 

A 10.7 ha pasture was divided into 4 sub-equal plots. 

One plot was burned in 1984, another in 1985, and one 

was left unburned. The remaining plot was to have been 

burned in the spring of 1986 to permit comparison of 

24 
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burning effects over 3 years. 

Prescribed Burns. The burns were conducted in early 

spring by the Texas Tech University Department of Range and 

Wildlife Management. The study area supports ca. 3,000 

kg/ha of grass and less flammable woods that are termed 

nonvolatile fuel. The burns were conducted under the 

optimum conditions for a prescribed burn, which are: 25-40% 

relative humidity, 12-24 km/hr wind speed, and air 

temperature less than 16 *̂  C. A 3-m fireline was cut on the 

upwind sides of the plots. A road, bordering the 

southwestern (downwind) side, was used as a fireline. The 

southeastern side of both plots borders the river, 

therefore, no fireline was needed. Because of the 

abundance of live vegetation, lack of slash and volatile 

fuel, these fires were relatively cool. The burns were 

conducted using the strip-headfire method (Wright, pers. 

comm.). Both fires burned ca. 45-55% of the plots. 

Approximately 30-40% of the prickly pear in these plots was 

severely burned. 

Insect Incidence on Burned Prickly Pear 

Three treatments of burn were observed for insect 

damage. Cacti with little or no fire damage, clumps with 

less than 50%, and clumps with greater than 50% of the pads 



26 

burned were classified as treatments 2, 3, and 4, 

respectively. Approximately one week after each 

prescribed burn, 40 prickly pear clumps were assigned to 

each treatment. Treatment 1 included the same number of 

clumps in the unburned plot. Weekly sampling 

consisted of recording insects and insect damage on ten 

randomly-selected adjacent pads on 16 cactus clumps, 

randomly selected from the 40 marked clumps in each 

treatment. Insect species recorded were Chelinidea 

vittiqer and Olycella subumbrella (Figs. 1, 2). Damage was 

characterized by chlorotic lesions (C. vittiqer) and 

feeding holes and galleries with exudate (0.subumbrella). 

Prior to analysis, weekly data were grouped into four time 

periods to roughly approximate the seasons as follows: 

spring (weeks prior to a 27 oc maximum air temperature); 

summer, as two equal periods, early and late, (weeks with 

maximum air temperature 27 ^C or more); fall (weeks 

preceeding first frost with maximum temperature less than 

27 OC) (Tables 1, 2) . 

The G test (Kullback, 1978) was used to detect 

differences between burned treatments in the number of pads 

displaying insect damage for each season. Williams' (1976) 

correction for continuity was used in pairwise comparisons 

between treatments. 
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Figure 1. Chelinidea vittiqer Uhler and feeding 
damage on prickly pear. 

1.1 
Figure 2. Olycella Subumbrella Dyar resting 

outside prickly pear pad (from Sickerman, 1982). 

' ' " " - ' • ' " ^ • • • * ' • • - — 
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Table 1. Sampling dates 
temperature and 

Sampling Period 

Spring 

Early Summer 

Late Summer 

Fall 

for 
sampling season. 

Sampling Date 

March 
April 
April 
April 
April 

May 
May 
May 
May 
June 
June 
June 
June 

July 
July 
July 
July 
August 
August 
August 
August 
August 

September 
September 
September 
September 
October 
October 
October 

30 
6 
13 
20 
28 

4 
15 
20 
27 
4 

12 
19 
28 

5 
13 
20 
26 
3 
9 

16 
23 
30 

5 
14 
21 
28 
5 

12 
19 

1984 with i-H
 

Mean 

mean weekly 

Weekly Temperature 
(oc) 

18 
22 
24 
26 
27 

30 
31 
29 
31 
31 
34 
31 
35 

35 
36 
34 
34 
33 
33 
32 
28 
34 

24 
33 
30 
18 
26 
26 
19 

iNational Oceanic and Atmospheric Administration. 
1984. Climatological Data Texas. Natl. Climatic 
Data'center, Vol. 89, Ashville, N. Carolina. 
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Table 2. Sampling dates for 1985 with mean weekly 
temperature and sampling season.2 

Sampling Period 

Spring 

Early Summer 

Late Summer 

Fall 

Sampling Date 

March 
March 
March 
March 
April 
April 
April 
April 
April 

May 
May 
May 
June 
June 
June 
June 
July 
July 

July 
July 
August 
August 
August 
August 
September 

September 
September 
October 
October 

8 
15 
22 
27 
5 

12 
19 
26 
30 

7 
18 
29 
8 
14 
21 
28 
4 

10 

19 
31 
9 

16 
23 
30 
6 

13 
20 
4 

18 

Mean Weekly Temperature 
(OC) 

21 
10 
19 
25 
26 
24 
31 
25 
24 

29 
27 
36 
31 
31 
32 
32 
36 
28 

35 
34 
37 
34 
36 
36 
36 

27 
23 
21 
26 

2 National Oceanic and Atmospheric Administration. 
1985. Climatological Data Texas. Natl. Climatic 
Data Center, Vol. 90, Ashville, N. Carolina. 
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Prickly Pear Mortality 

The effect of fire on prickly pear populations in the 

presence and absence of insects, was determined by 

recording mortality in burned and unburned plots. Four 

transect lines, 15-m long and 7.5-m apart, were 

established in the control and burned plots. Prickly pear 

pads falling within 0.5 m on each side of the transect line 

were counted and recorded as live or dead/severely 

damaged. This census was taken each winter at the end of 

fruiting. The effect of insects on prickly pear mortality 

in the absence of fire was quantified by recording 

mortality in the unburned plot. One transect was treated 

with Orthene systemic insecticide weekly to minimize insect 

activity, and another was sprayed with water as a control. 

Prickly pear mortality as a result of fire only, was 

determined in the 1985 burned plot by recording mortality 

in a transect treated with insecticide, and comparing it 

with the unburned, insecticide-treated transect. 

The effect of fire and insects on prickly pear 

mortality was determined by comparing transects in the 

1984 burned plot and the unburned control. Prickly pear 

mortality as a result of fire and insects was also 

compared between the two burned plots. Differences in 

mortality were determined by analysis of variance using a 
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split plot design, with treatment as a main plot and time 

as a subplot. The protected LSD test was used to separate 

means . 

Relative Abundance of Insects 

To determine insect composition and relative abundance 

in burned and unburned plots, 100 sweeps with a 30 cm dia. 

sweep net were made weekly in each plot. Insects were 

returned to the laboratory and sorted and identified to 

order. Sweep samples were grouped into seasons as 

described above. Means were calculated for each order and 

season. 



CHAPTER III 

RESULTS AND DISCUSSION 

ncidence of Insect Damaqe on Cactus 

First year observation in the 1984 burn plot indicated 

that the most severely burned cacti showed consistently 

less insect damage than less burned cacti in spring and 

summer. In the fall, all burned clumps generally exhibited 

more insect damage (Fig. 3). First year observation in the 

1985 burn plot indicated that the most severely burned 

cacti displayed the most Chelinidea vittiger damage in every 

sampling period except the spring (Fig. 4). Low incidence 

in the spring, could be due to the inability to detect C. 

vittiger damage on severely burned cactus pads. Although 

C. vittiqer would have been protected from fire in leaf 

litter and at the base of cactus plants (Sickerman, 1982), 

many insects may have been killed in the fire. While 

insects are attracted to burned prickly pear, it may take 

some time for large numbers to arrive at the burned plots. 

In the second year of observation in the 1984 plot 

(Fig. 5), the severely burned cacti showed the greatest 

32 
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Spring Early Summer Late Summer Fall 

Figure 3. First year Chelinidea vittiger damage on 
prickly pear in the 19 84 burn plot. Treatments represent 
increasing degrees of burn (i.e., control, slightly 
burned,<50% burned,>50% burned, respectively). Letters 
within sampling seasons followed by the same letter are 
not different (G test, P< .05). 
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90 T 
TRT 1 n TRT 2 H TRT 3 H TRT 4 

c n 

Spring Early Summer Late Summer Fall 

Figure 4. First year Chelinidea vittiqor damage on 
prickly pear in the 19 85 burn plot. Treatments represent 
increasing degrees of burn (i.e., control, slightly 
burned,''50% burned,>50% burned, respectively) , Letters 
within sampling seasons follov/ed by the same letter are 
not different (G test, P< .05). 
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TRT 1 n TRT 2 11 TRT 3 EZl TRT 4 

Spring Early Summer Late Summer Fall 

Figure 5. Second year Chelinidea vittiger damage on 
prickly pear in the 19 84 burn plot. Treatments represent 
increasing degrees of burn (i.e., control, slightly 
burned,<50% burned,>50% burned, respectively). Letters 
within sampling periods followed by the same letter are 
not different (G test, P< .05). 
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amount of C. vittiqer damage. Interestingly, more damage 

occurred in the unburned clump in the spring sampling 

period. Fire-damaged cacti often are able to propogate, 

still, the damaged epidermis is permanently scorched. 

Insect damage occurring before summer fruiting (i.e., 

spring) may be undetectable and, more damage would be 

apparent on unburned cacti. 

Generally, burning had no effect on the incidence of 

Olycella subumbrella damage on prickly pear in first year 

observations in the 1984 burn plot (Fig. 6). Although, 

erratic fluctuations were evident in the spring sampling 

period, no differences (P > .05) were detected between 

treatments in the remaining sampling periods. In the 1985 

plot, the unburned cacti exhibited more damage than the 

burned cacti in the spring and early summer sampling 

periods (Fig. 7). However, in the latter part of the 

season, O. subumbrella damage was not different (P > .05) 

between treatments. Except for the summer sampling 

periods, there was little difference in 0. subumbrella 

damage between treatments in the second year of observation 

on the 1984 burn plot (Fig. 8). The low percentages found 

in 0. subumbrella damage could have been an artifact of the 

sampling technique. Olycella subumbrella populations were 

not large enough to get an accurate estimate from the ten 
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Spring Early Summer Late Summer Fall 

Figure 6. First year Olycella subumbrella damage on 
prickly pear in the 19 84 burn plot. Treatments represent 
increasing degrees of burn (i.e., control, slightly 
burned,<50% burned,>50% burned, respectively). Letters 
within sampling periods followed by the same letter are 
not different (G test, P< .05). 
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• TRT 1 

n TRT2 

TRT3 

Zl TRT4 

Spring Early Summer Late Summer Fall 

Figure 7. First year Olycella subumbrella damage on 
prickly pear in the 19 85 burn plot. Treatments represent 
increasing degrees of burn (i.e., control, slightly 
burned,<50% burned,>50% burned, respectively). Letters 
within sampling periods followed by the same letter are 
not different (G test, P< .05). 
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B TRT 1 

n TRT2 

11 TRT3 

E3 TRT4 

a a a a 

1 i, 
Spring Early Summer Late Summer Fall 

Figure 8. Second year Olycella subumbrella damage 
on prickly pear in the 19 84 burn plot. Treatments 
represent increasing degrees of burn (i.e., control, 
slightly burned,<50% burned,>50% burned, respectively). 
Letters within sampling periods followed by the same 
letter are not different (G test, P< .05). 
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cactus pads per clump sampled. Also, toward the end of the 

sampling period, in late summer and fall, the borers were 

difficult to detect because they burrowed deep into the 

lower joints of the cacti and later pupated. In the later 

stages of development, 0. subumbrella packs previously 

excavated pads with frass and rarely uses the exit hole. 

Although lower pads contain feeding galleries, they may 

look normal externally and damage may not be detected. 

Olycella subumbrella is attracted to burned prickly pear; 

however, it generally feeds on less damaged or new growth 

within a burned clump. Only one observation was made of 0. 

subumbrella feeding on severely burned prickly pear. 

Cactus Mortality Due to Fire &̂  Insects 

Under normal (unburned) conditions, prickly pear 

mortality due to the actions of cactus-feeding insects 

increased from 6.76% in the spring of 1985, to 20.01% in 

the fall of the same year (Fig. 9a), showing a net increase 

in mortality of 13.25%. In the absence of insects, 

mortality increased from 21.99% to 24.04% in the same time 

period, a net increase of 2.05%. These data exhibit a 

significant increase (P < .05) in prickly pear mortality 

due to cactus-feeding insects. 

In the spring of 1984 (Fig. 9b), mortality in the 

unburned plot and in the absence of insects was 22%. 
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T^IPW^i mm^ •n m.^ 

Figure 9. Prickly pear mortality due to fire 
and insects. a) Prickly pear mortality due to 
cactus-feeding insects under normal (unburned) 
conditions. b) Prickly pear mortality recorded 
in Spring 19 85 on burned and unburned cacti in the 
presence and absence of insects. c) Prickly pear 
mortality recorded in Fall 19 85 on burned and unburned 
cacti in the presence and absence of insects. 
Percentages followed by the same letter within a 
treatment (insect absence or presence) are not 
different (Protected LSD, P .05) . 
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In the burned plot and in the absence of insects, mortality 

was 23%. Prickly pear mortality in the unburned plot and 

in the presence of insects was 7%, however, in a burned 

plot and in the presence of insects, prickly pear mortaltiy 

was 63%. Similar results were found in the fall 

sampling period (Fig. 9c) . Mortality in the unburned 

transect and the absence of insects was recorded at 24%. 

In the burned transect and in the absence of insects, 

mortality was 18%. In the unburned transect and in the 

presence of insects, 24% mortality was recorded; however, 

in the burned transect and in the presence of insects, 

mortality was significantly greater (P < .05) at 56%. 

These data show that although fire and insects separately 

had some affect on prickly pear mortality, the combination 

of the two had a greater affect on mortality. This 

supports the observations of Wright et al. (1974) and 

Bunting et al. (1980). 

Relative Arthropod Abundance 

Ten arthropod orders and 1,459 individuals were 

collected in the unburned plot in 1984. In the 1984 burned 

plot, 11 arthropod orders and 1,511 individuals were 

collected. In 1985, 12 arthropod orders and 3,221 

individuals were collected in the control; eleven arthropod 

orders and 2,945 individuals were collected in the 1984 



44 

burn plot; and thirteen arthropod orders and 2,622 

individuals were collected in the 1985 burn plot. A list 

of the orders and mean number of arthropods in each sample 

is presented in Tables 3 and 4. The five most numerous 

orders and their means in the control plot in 1984 were 

Homoptera (13.75), Diptera (10.21), Hemiptera (8.61), 

Araneae (5.75), and Hymenoptera (4.04). In the 1984 burn 

plot, the most predominant orders and their means were 

Homoptera (18.71), Diptera (11.82), Hemiptera (5.39), 

Hymenoptera (4.32), and Orthoptera (3.64). In the control 

plot in 1985, the most numerous arthropods collected were 

in the orders Homoptera (37.68), Hemiptera (20.12), Araneae 

(16.56), Orthoptera (16.04), and Diptera (14.68). In the 

1984 burn plot in 1985, the orders Homoptera (26.44), 

Hemiptera (22.72), Araneae (16.64), Hymenoptera (14.88), 

and Diptera (13.80) were collected in the 1984 burn plot in 

1985. The most numerous orders collected in the 1985 burn 

plot were Homoptera (22.60), Diptera (17.44), Araneae 

(17.00), Orthoptera (14.29), and Hymenoptera (11.68). 

A list of the arthropods according to the seasons is 

presented in Tables 5 and 6. The intent of conducting this 

survey was to estimate the arthropod orders present and to 

evaluate from these estimates the value of pursuing other 

studies in relation to fire and rangeland insects. 
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Table 3. Number of arthropod orders collected in 
burned and unburned plots in 1984 at the Texas Tech 
Experimental Ranch, Justiceburg, Texas with yearly totals 
for each plot and mean number of individuals per sample. 

Con 
Order 

Homoptera 
Diptera 
Hemiptera 
Araneae 
Hymenoptera 
Orthoptera 
Coleoptera 
Lepidoptera 
Neuroptera 

trol 
Total 

385 
286 
241 
161 
113 
104 
96 
63 
6 

Ephemeroptera 1 

Mean 

13.75 
10.21 
8.61 
5.75 
4.04 
3.82 
3.43 
2.25 
.21 
.04 

1984 Burn 
Order Total 

Homoptera 
Diptera 
Hemiptera 
Hymenoptera 
Orthoptera 
Coleoptera 
Lepidoptera 
Araneae 
Neuroptera 

524 
331 
151 
121 
102 
99 
76 
71 
34 

Thysanoptera 1 
Odonata 1 

Mean 

18.71 
11.82 
5.39 
4.32 
3.64 
3.54 
2.71 
2.54 
1.21 
.04 
.04 
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Table 5. Mean number of arthropods collected in burned 
and unburned plots in 1984 at the Texas Tech University 
Experimental Ranch, Justiceburg, Texas, and arranged by 
plots and seasons collected. 

Sampling 
period 

Spring 

Early 
Summer 

Late 
Summer 

Fall 

Control 
Order 

Homoptera 
Diptera 
Hymenoptera 
Araneae 
Hemiptera 
Coleoptera 
Orthoptera 
Lepidoptera 

Homoptera 
Hemiptera 
Orthoptera 
Araneae 
Coleoptera 
Diptera 
Lepidoptera 
Hymenoptera 

Homoptera 
Araneae 
Coleoptera 
Diptera 
Orthoptera 
Hymenoptera 
Lepidoptera 
Hemiptera 

Homoptera 
Diptera 
Hemiptera 
Araneae 
Orthoptera 
Hymenoptera 
Lepidoptera 
Coleoptera 
Neuroptera 

Mean 

18.40 
12.20 
10.80 
9.20 
8.20 
7.00 
4.40 
3.20 

6.14 
5.86 
3.29 
3.14 
1.86 
1.57 
1.43 
1.29 

5.78 
3.89 
3.22 
2.22 
2.00 
1.44 
.44 
.44 

28.29 
27.57 
22.14 
8.29 
6.29 
5.29 
4.71 
2.71 
.86 

1984 Burn 
Order 

Homoptera 
Hymenoptera 
Diptera 
Coleoptera 
Orthoptera 
Araneae 
Hemiptera 
Lepidoptera 

Homoptera 
Hymenoptera 
Hemiptera 
Coleoptera 
Orthoptera 
Diptera 
Araneae 
Lepidoptera 
Thysanoptera 

Orthoptera 
Coleoptera 
Hymenoptera 
Araneae 
Diptera 
Homoptera 
Hemiptera 
Lepidoptera 
Neuroptera 

Homoptera 
Diptera 
Hemiptera 
Lepidoptera 
Araneae 
Neuroptera 
Hymenoptera 
Orthoptera 
Coleoptera 
Odonata 

Mean 

10.40 
3.20 
2.80 
2.40 
2.40 
2.20 
1.80 
.60 

23.86 
7.71 
6.14 
6.00 
5.14 
5.00 
1.29 
.86 
.14 

2.78 
2.67 
2.22 
1.56 
1.22 
.78 
.78 
.22 
.11 

42.57 
38.71 
13.14 
9.29 
5.29 
4.71 
4.43 
4.14 
3.00 
.14 



Table 6. Mean number of arthropods collected in 
burned and unburned plots in 19 85 at the Texas Tech 
University Experimental Ranch, Justiceburg, Texas and 
arranged by plots and seasons collected. 
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Samplina Period Conlrol 

Order 

Spring Araneae 

Diptera 

Heitiiptera 

Hymenoptera 

Homoptera 

Coleoptera 

Orthoptera 

Lepidoptera 

Neuroptera 

Early Suniner Homoptera 

Orthoptera 

HefTiiptera 

Araneae 

Hyoenoptera 

Lepidoptera 

Coleoptera 

Diptera 

Neuroptera 

Strepsiptera 

Lâte Surmer Homoptera 

Hemiptera 

Araneae 

Orthoptera 

Hymenoptera 

Coleoptera 

Lepidoptera 

Diptera 

Neuroptera 

Strepsiptera 

Tãll Diptera 

Homoptera 

Hemiptera 

Hymenoptera 

Araneae 

Coleoptera 

Thysanoptera 

Lepldoptera 

Orthoptera 

Heuroptera 

Psocoptera 

Mean 

19.33 

14.50 

10.88 

9.50 

7.89 

4.50 

3.00 

2.88 

2.25 

47.17 

44.67 

26.67 

22.00 

10.00 

9.33 

7.33 

4.00 

.83 

.50 

70.i!y 

24.00 

19.00 

14.43 

9.00 

8.00 

3.29 

.86 

.14 

.14 

" 55.75 

26.75 

22.00 

18.50 

8.25 

6.75 

3.75 

3.50 

2.00 

.25 

.25 

Ibbí burn 

Order 

Diptera 

Araneae 

Hemiptera 

Homoptera 

Hymenoptera 

Coleoptera 

Lepidoptera 

Neuroptera 

Orthoptera 

Orthoptera 

Hemiptera 

Homoptera 

Arachnida 

Coleoptera 

Diptera 

Strepsiptera 

Lepidoptera 

Hymenoptera 

Neuroptera 

Homoptera 

Hemiptera 

Hymenoptera 

Araneae 

Orthoptera 

Coleoptera 

Diptera 

Lepidoptera 

Strepsiptera 

Hy nenoptera 

Honoptera 

Heniptera 

Diptera 

Araneae 

Coleoptera 

Thysanoptera 

Orthoptera 

Lepidoptera 

Meuroptera 

Strepsiptera 

Mean 

33.00 

20.00 

17.50 

13.38 

10.13 

7.38 

3.88 

3.88 

3.50 

32.17 

29.67 

15.33 

8.17 

4.67 

4.00 

2.83 

1.67 

1.00 

.17 

••i. K 

23.14 

22.36 

21.00 

10.43 

2.43 

2.14 

1.86 

1.86 

31.50 

29.25 

22.25 

17.00 

15.00 

5.25 

4.75 

3.50 

2.25 

.25 

.25 

IVe : BL 

Order 

Homoptera 

Diptera 

Araneae 

Orthoptera 

Coleoptera 

Hemiptera 

Hymenoptera 

Lepidoptera 

Neuroptera 

Orthoptera 

Araneae 

Hemiptera 

Hymenoptera 

Coleoptera 

Homoptera 

Diptera 

Lepidoptera 

Neuroptera 

Strepsiptera 

Honoptera 

Araneae 

Hymenoptera 

Hemiptera 

Orthoptera 

Coleoptera 

Acari 

Diptera 

Lepidoptera 

Thysanoptera 

Strepsiptera 

Diptera 

Homoptera 

Hymenoptera 

Thysanoptera 

Araneae 

Coleoptera 

O'^hoptera 

Hemiptera 

Lepidoptera 

Neuroptera 

Psocoptera 

jrn 

Mean 

10.50 

7.00 

6.88 

6.88 

4.88 

3.88 

2.38 

.50 

.25 

íS, 1/ 

13.67 

12.50 

5.67 

5.50 

5.00 

2.50 

1.17 

.83 

.67 

H'J \ik 
Ht .OD 

36.86 

22.43 

21.00 

15.29 

8.57 

3.57 

2.71 

2.43 

1.57 

.29 

87.75 

41.50 

22.00 

12.50 

10.00 

5.00 

4.S0 

4.50 

.75 

.25 

.25 
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Although there was no apparent pattern between the plots, 

there were some fluctuations in the relative abundance of 

the orders represented. 

In the first year of observation, the number of insects 

found in the burned plot outnumbered those in the unburned 

plot. In the second year of observation, more insects were 

collected overall, however, the sweep samples in the 

unburned plot contained more insects than both the burned 

plots . 



CHAPTER IV 

SUMMARY AND CONCLUSIONS 

In the 2 years following a prescribed burn, the 

incidence of Chelinidea vittiger damage is increased on 

burned prickly pear. Following the initial effect of a 

prescribed burn, new growth as well as severely burned tissue 

is more damaged than slightly burned or unburned prickly 

pear . 

The incidence of Olycella subumbrella was not different 

between the treatments. Olycella subumbrella was not found 

in enough abundance, however, to determine preference for 

burned versus unburned prickly pear. 

In prickly pear communities, insect-feeding damage and 

fire separately had some effect on prickly pear mortality. 

However, the combination of fire and cactus-feeding insects 

had a greater effect on mortality, that was more apparent 

in the second year following the burn. 

In the first year of observation in the insect survey, 

the number of insects found in the burned plot outnumbered 

those in the unburned plot. In the second year of 

observation, more insects were collected overall; however, 

50 
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the sweep samples in the unburned plot contained more 

insects than the burned plots. 

This study showed that Chelinidea vittiger damage on 

prickly pear increases following a prescribed burn. It was 

also determined that cactus-feeding insects on burned 

prickly pear cause more mortality than on unburned prickly 

pear. The damage due to Olycella subumbrella was not found 

to be significantly different on unburned and burned 

prickly pear; however, this was only a two year study, and 

the question of subsequent damage three or four years 

following a burn needs to be addressed. 
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