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CHAPTER I 

INTRODUCTION 

Fire and insects have always been natural enemies of honey 

mesquite (Prosopis .juliflora var. glandulosa (Torr.) Cockerell), 

However, the relation between fire and insects has not been given 

serious consideration as a potential weapon for mesquite until 

Box (1967) mentioned the damage caused by webworms and grasshoppers 

to mesquite, Yet it is known that the dramatic changes brought 

about by fire do affect the concentration of certain insects 

(Linsley, 1943; Evans. 1962; Gordon, I967). 

The main objective of this study was to compare species of 

insects and their abundance on burned and unburaed mesquite, AIso, 

the damage caused by these insects to burned plants was compared 

with the damage to unburned plants (control). 

This research shows that insects damage burned mesquite more 

than unbumed mesquite. In addition it offers clues as to how 

fire may be used as a tool to manipulate insect populations to 

keep their damage to mesquite at a maximum. 



CHAPTER II 

LITERATURE REVIEW 

Certain insects are attracted to areas which have been bumed, 

Evans (I962) and Linsley (19^3) report the attraction of several 

species of Melanophila to smoke and fire, Gordon (I967) reported 

that turpentine beetles (Dendroctonus valens Lec.) attacked the 

dead and dying coniferous trees after a fire in Califomia, He 

noted that they did not attack the healthy trees which were not 

damaged by fire, 

Box (1967) observed that webworms and grasshoppers were found 

on burned plots, In the same article Box raentions a personal 

communication received from D, D. Dviyer and Charles Gay of New Mexico 

State University in which they also found more insect damage on 

bumed mesquite trees than on unbumed mesquite trees, 

The close relationship of insects and fire is also shown by 

Janzen (I967). Janzen describes the effect of fire on swollen-thom 

acacias and their tenant obligate Acacia-ants in the Central 

American dry lowlands, Here fires may either (1) consume the entire 

Acacia shoot and ant colony, (2) scorch and kill Acacia plants but not 

the ants, or (3) kill neither Acacia nor ant colony, Which 

altemative occurs depends on the structure of the imnediately 

surrounding vegetation which in tum depends on how much of it has 

been killed by the ant colony and how fast the Acacia has grown. 



The survival of this shrub in frequently burned areas is almost 

entirely dependent upon some ant colonies surviving the fire to 

ward off destructive insects that feed on the new Acacia shoots, 

The ants involved include Pseudonwrmex ferrufyinea, P, nif;rocinata, 

and P, spinicola, 

Relatively little has been done to study the relationships 

of insects to mesquite, Generally, only those insects which cause 

heavy damage to the commercial uses of mesquite are listed in the 

literature, 

Werner and Butler (1958) in an unpublished paper made a survey 

of the insects associated with mesquite in southem Arizona, They 

reported that insect populations started on mesquite as early in 

the spring as new grovrth appeared and tapered off quickly after 

bloom, Several families and species of Homoptera are mentioned 

but none reported to damage mesquite seriously. Mozena spp, were 

considered the most important hemipteran to attack mesquite, but 

little or no damage could be associated with it, Frankliniella 

occidentalis was considered the most abundant thrip to attend the 

flowers of mesquite, Several Coleoptera were associated with 

mesquite, These include the wood-borers of the families Buprestidae 

and Cerambycidae, Two of the prominent species in these families 

are Chrysobothris lateralis Waterhouse and Oncideres rhodostricta 

Bates. Other beetles attack the seeds, pods, and blooms and 

predaceous forms attack the borers and Toumeyella mirabilis a scale 

insect. 



A five volume work by Earle Gorton Linsley (1961-1964) is one 

of the outstanding keys and descriptive guides to the Cerambycidae 

of North America, AIl subfamilios are described except Lamiinae 

and Lepturinae which will be published later, Thirty species of 

Cerambycidac are listed as havin^ mesquite as their host plant, 

Hills, Huddleston, and Ward (I968) list many of the species 

of insects associated with mesquite (Prosopis spp,), No description 

is given with the insects mentioned, 

Fisher (1942) lists and describes the species of Buprestidae 

of North Anerica belonging to the tribe Chrysobothrini, He mentions 

ten species as having mesquite as their host plant, 

Craighead (1920) lists Cyllene antennatus as infesting mesquite 

sticks, The value of mesquite wood in the Southwest led Craighead 

and Hofer (1921) to publish an article on the protection of mesquite 

cordwood and posts from wood borers, They list Cyllene antennatus 

White, also knovm as Megacyllene antennata (V/hite) (Linsley, 1964), 

and Cyllene crinicornis Chev, as being the important roundheaded 

borers, The powder-post beetles, Apatides fortis Lec, Dendrobiella 

aspera Lec, and Xylobiops sp. are described, One flat-headed borer, 

Chrysobothris octocola Lec., was found to cause considerable injury, 

Craighead (1949) mentions Aneflus protensus Lec, the mesquite-

branch borer, as depositing eggs in bark crevices at the forks of 

small living branches, The larvae hollovdng out the stem, working 

downward through the green wood and at intervals opening small 



holes to the outside for the extrusion of frass. In the same 

publlcation he also describes Mep;acyllene antennatus White, the 

mesquite borer. 

Burke (1918) gives notes on several wood borers fo'jnd in the 

Southwest. He lists Chrysobothris octocola Lec, C, debilis Lec,, 

C. exesa Lec,, C, gemmata Lec,, C, morkelii Horn, and Tyndaris 

olneyae Skinner as occurring on mesquite, Amett (I968) suggests 

that no species of Tyndaris occur in the United States, which 

conflicts with Burke's findings from Southom Arizona, 

Essig (193^) lists several insects as occurring on mesquite 

in the Western United States, He lists several Buprestidae 

including Polycesta velasco Cast, and several species of Chrysobothris, 

Several Bostrichidae are noted including Dendrobiella sericans (Lec), 

D, asperum Lec, Amphicerus comutus (Pallas)[Ãpate punctipennis (Lec,)] 

which bores into leaf axils, A. teres Hom which bores into the bud 

axils of nesquite and kills the twigs, and Apatides fortis (Lec.), 

Several Cerambycidae beetles are mentioned including Megacyllene 

antennatus (White); Schizax senex Lec; Oncideres trinodatus Casey, 

one of two species which are called the Huisache girdler; and 

Oncideres pustulatus LeConte, Other insects mentioned include 

Pachybrachys prosopis Fall., family Chrysomelidae; Ae^eria prosopis 

(By, Edw,), order Lepidoptera; Schistocerca shoshone (Thomas) and 

Poecilotettix pantherinus (Walker), order Isoptera; Pubilia modesta 

Uhler (£, bicinctura Goding), Eutettix tenellus (Baker) and Icerya 

rileyi, order Homoptera; Acrosternum hilaris (Say) and Euryophthalmus 

succinctus (Linn,), order Hemiptera. 



Other insects are also knoTsm to eithor feed on mesquite or be 

associated with it, Brisley (1924) discusses the damage to mesquite 

by the mesquite cutworm, Melipotis indomita Walker, in Arizona, 

Bynum (1951) indicates that the desert damp-wood termite, Kalotermes 

(Parancotenr.es) simplicornis (Banks) may feed on mesquite, %more 

(193^) mentions the cicada Diceroprocta apache Davis as breeding in 

mesquite thickets, Helfer (I963) lists Capnobotes fulifinosus 

(Thomas), the brown-winged decticid, as occurring on mesquite, Van 

Dyke (I9I8) notes the occurrence of the flat-headed borer Chrysobothris 

exesa Lec. and five others on mesquite, 

A few life histories of insects associated with mesquite are 

known. High (1915) gives the life history, description, distribution, 

food habits, natural enemies, and method of control for the Huisache 

girdler, Oncideres putator Thom, Essig (1913) gives the life history, 

description, and habits of Amphicerus punctipennis Lec., the western 

twig borer. 



CHAPTER III 

METHODS 

The study sites are located on the Masterson ranch 15 miles 

east of Guthrie in King County, Texas; the Spade ranch 10 miles 

south of Colorado City in Mitchell County, Texas; and the Paul 

Spinning ranch 20 miles east of Post, Texas next to Highway 84. 

The study area on the Spade ranch was different from those at 

the Spinning ranch and the Masterson ranch. The bum on the Spade 

ranch (See Figure 1) was located in an area sprayed with herbicide 

three years ago to remove the overstory of thick mesquite. This 

mesquite had resprouted before the area was burned, The burn area 

at Spade consequently produced a luxuriant regrovrth of Tobosa grass, 

Hilaria mutica (Buckl,) Benth., after the burn, This made the 

study area somewhat different than those at the Spinning and 

Masterson ranches. The unbumed area (See Figure 2) also differed 

radically from the bumed area at the Spade ranch. This unbumed 

area had not been sprayed three years earlier, Also the Tobosa 

grass ground cover was nearly absent in the unbumed area, The burn 

area covered approxiraately 20 acres, 

The Spinning ranch (See Figures 3 and 4) had a moderate cover 

of Tobosa grass and was located near a railroad right of way, This 

was a natural bum resulting from a railway fire, This burn area 

covered approximately 15 acres and was located between Highway 84 and 

a railroad. 
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Figure 1, Burned area on the Spade ranch with 
resprout in center of picture and dead 
limbs killed by herbicide in back-
ground. 

Figure 2. Unburned area on the Spade ranch with 
tree partly killed by Tomneyella 
mirabilis Ckll. 



Figurc 3» Burned area on the Spinning ranch 
taken from Highway B^. 

>-* 

Figure ^, Unburned area on the Spinning ranch 
with pods and flovrers on tree in 
foreground. 
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The Masterson ranch (See Figures 5 ahd 6) is located in rolling 

countiy, The burn area covered approximately 2000 acres, The burn 

was incomplete due to the lack of combustible materials. This area 

had a moderate cover of Tobosa grass and in addition had several 

shrubs of other species including juniper. 

At each sito two adjacent areas were sampled, one in the burned 

area and one in an unburned area, The adjacent areas were judged to 

be equivalent vegetatively with the exception of the Spade ranch. 

In all cases the areas were burned in March, I968, the same year as 

the sampling. 

The sampling procedure consisted of examining twenty-five trees 

on each of the two adjacent areas, Different trees on the plots 

were sampled at various intervals from June 5 to October 19; see 

Tables 1, 2, and 3 for actual dates of sampling, The trees sampled 

were chosen at random on each sampling date in order to avoid 

resampling the same trees each time and thus altering the numbers 

and kinds of insects sampled, Direct observation and collection 

were used to determine insect abundance and to gather data on species, 

For further details see Appendix A, 

Weather and phenology data were collected on each site at each 

sampling date (See Tables 1, 2, and 3). Precipitation was recorded 

on the previous two days and at the time of sampling, 

AII species of insects on both burned and unburned mesquite 

were collected and recorded by species as present or absent on 

each mesquite tree. Host-parasite relationships were recorded and 

pictures taken when possible. 
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Figure 5. Burned area on the Masterson ranch. 

Figure 6. Unburned area on the Masterson ranch. 
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Collootions of all species were mounted or preserved in 955̂  

ethyl alcohol (See Appendix B), Attempts were made to classify 

each Insect to species, but specimens will be sent to qualified 

specialists for positive identification. 

The populations of ants wero determined by examination of 

five stems on sprouting mesquite in bumed areas and a comparable 

amount of current growth on unburned mesquite, Abundance classes 

were used to depict the number of ants, 

Numbers of Individuals Abundance Class 

0 - 1 1 

2 - 1 0 2 

11 - 100 3 

> 100 /| 

Damage to mesquite was determined by visual estimation and 

recorded for each tree as to overall damage and an estimate of the 

damage caused by each insect, Damage was listed as the percent 

defoliation and observable damage to pods. Mesquite girdler 

damage vras estimated by the percentage of tree actually killed 

and was restricted to the damage caused by this years adult 

population. 

Notes were kept on the activities of the species present and 

other events or information believed to be important, 

The data was analyzed by using Chi-square Contingency tables 

as outlined by Snedecor and Cochran (19^7^ p. 215-216) and 

Mendenhall (196^, p, 244), 



CHAPTER IV 

RESULTS AND DISCUSSION 

Weather Conditions 

Precipitation was above average for the winter, spring, and 

early summer at all locations. Thus growth of mesquite vras above 

average, This may also have altered the insect populations 

normally encountered in the field. The data collection dates and 

environmental conditions found on each location are shown in 

Tables 1, 2, and 3, 

Role of Phenolopy and General Appearance 

Differences in the phenology and plant vigor caused differences 

in the number and kinds of insects on individual mesquite plants, 

Invariably, more insects were found on the vigorously growing and 

productive trees, Trees with large, tough, and leathery leaves had 

fewer insects than those with tender, fine, and succulent leaves. 

After being in an area for awhile, one could invariably determine 

which trees would have few, if any insects. 

The stage of phenological development of mesquite trees also 

played an important role in insect population numbers, If the 

tree was producing flov:ers and fresh new growth, insects of many 

families were attracted, PoIIinators, membracids, ants, adult wood 

borers, mesquite bugs, blister beetles, and wheelbugs were found 

13 
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Table 1, Sampling dates and weather conditions on the Masterson 
Ranch 

Date 

(^n 
6/18 

6/19 

6/28 

7/n 

7/24 

8/13 

8/27 

9/28 

10/26 

Time 

2PM 

6PM 

IIAM 

lOAM 

4PM 

2PM 

2PM 

2PI-Í 

4PM 

4PM 

Temperature 
C 

34 

32 

32 

32 

34 

36 

36 

33 

31 

30 

Wind 
mph 

0-10 

0-5 

0-3 

10-15 

0-5 

0-5 

0-5 

0-5 

0-5 

0-10 

Precipitation 
in inches 

Before 

None 

^l 

ííl 

None 

None 

None 

None 

None 

None 

None 

Present 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Sunshine 
% 

85 

95 

98 

100 

70 

85 

50 

30 

100 

100 
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Table 2, Sampling dates and weather conditions on the Spade Ranch 

naf 6 

6/12 

6/21 

7/2 

7/13 

7/30 

8/19 

8/31 

9/30 

Time 

IPM 

lOAM 

2PM 

2PM 

4PM 

2PM 

4PM 

4PM 

Temperature 
C 

36 

26 

24 

34 

36 

34 

30 

30 

Wind 
mph 

0-5 

0-5 

0-10 

0-10 

2-10 

5-10 

0-5 

0-5 

Precipitation 
in inches 

Before 

Yes 

None 

Yes 

Yes 

None 

None 

None 

None 

Present 

None 

None 

None 

None 

None 

None 

None 

None 

Sunshine 
^ 

95 

100 

1 

50 

90 

98 

95 

80 
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Table 3« Sampline; dates and weather conditions on the Spinning Ranch 

Data 

6/5 

6/15 

6/25 

7/6 

7/19 

8/9 

8/23 

9/24 

10/19 

Time 

IIAM 

2PM 

IIAM 

IPM 

2PM 

IPM 

2PM 

2PM 

2PI-I 

Temperature 

C 

27 

34 

33 

33 

23 

35 

32 

25 

27 

Wind 

mph 

0-4 

5-20 

0-5 

0-5 

0-10 

5-10 

10 

5-20 

5-10 

Precipitation 
in inches 

Before 

Trace 

1 

None 

None 

Yes 

None 

None 

None 

None 

Present 

Trace 

None 

None 

None 

Yes 

None 

None 

Trace 

None 

Sunshine 

i 

30 

80 

(>5 

25 

10 

99 

95 

10 

100 
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in larger numbers on these trees, This was a result of better 

feeding conditions on plants with flowers and new growth, 

Plants in the burned area presented a similar situation 

except the mesquite plants produced no flowers, Some plants 

quickly obtained mature, tough leaflets and foliage. These plants 

were generally avoided by insects in preference for the more 

succulent plants nearby. This was true for all the foliage feeding 

and sap-sucking insects, Immature wood borers were sometimes 

found in the crowns of some sprouting trees, but these may have 

been present before the trees were burned. 

nfluence of Location and Time 

Considerable variation existed in the species present and 

their numbers between study areas. For example, Onicideres 

rhodosticta Bates was highly concentrated on the Spinning ranch, 

found in moderate numbers on the Masterson ranch, while none were 

present on the Spade ranch, 

Species also varied vdth time at all locations. This variation 

may be due to the insects reaching the end of their seasonal peaks 

or it may be due to climatic or other factors affecting the relative 

abundance of a particular insect at a given time, For example, 

mesquite bugs were active early in the season then gradually 

disappeared, However, webworms reached their peak late in the 

season and were not observed in the spring and early summer, 

Time also made it hard to estimate the amount of overall 

damage to mesquite. Since mesquite continued to grow throughout the 
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season, previous damage was obscured. This made it difficult or 

impossible to get an additive effect of damage. 

Overall Dama^e to Burned and Unburned Plants 

Insect damage to foliage was easy to see and was the main 

criteria used in this study to determine damage to mesquite, This 

type of estimate may not predict the lasting type of damage 

associated with dying portions of the tree such as destruction of 

branches. The destruction of mesquite beans may also be more 

damaging to the mesquite population than foliar damage (although 

not measured). 

Insect damage, most of which was foliar, was greater on the 

bumed area than on the unburned area (Table 4), But the heavier 

damage to burned mesquite by insects may not be of lasting 

significance. This damage was more temporary than permanent, Some 

plants in the unburned area, however, showed evidence of a decline 

as a result of insect attack. 

Table 4, Percent damage by insects averaged over season on burned 
and unburned areas at all locations 

Burned Unburned 

Masterson Ranch 7.94 1,66 

Spade Ranch 10.22 5,33 

Spinning Ranch 14,38 5,76 
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Webworms, family Pyralidae, caused noticeable damage to sprouts 

on burned areas late in the grotd.ng season. The damage was limited 

to defoliation, and therefore should not greatly affect food reserves 

of the plant necessary for production of new foliage the following 

spring, 

Other insects which may do some damage to live mesquite sprouts 

on burned areas were grasshoppers and mesquite bugs, The defoliation 

by grasshoppers appeared to increase after the grasses and other 

associated vegetation became dry. Many insects found in the bumed 

area are associated with the stems and branches killed by the fire, 

These included wood-borers of the family Arambycidae, such as 

Taranomis bivittata bivittata (Dupont) and the powder-post beetles 

of the family Bostrichidae, In addition certain predators, 

particularly the broncid wasp (Z-14-A) were present and were 

associated with the insects which fed on the dead mesquite. 

On unburned areas, Toumeyella mirabilis Ckll. and the raesquite 

girdler (Oncideres rhodosticta Bates) were most damaging to mesquite. 

The mesquite girdler damages mesquite branches from 4- to 1 inch in 

diameter, This damage definitely affects the stature and growth 

pattem of mesquite and is long lasting. The mesquite girdler was 

found only on unburned plants, 

The destruction of beans and pods was hard to determine, 

especially the destruction caused by the bean weevil, Algarobius 

prosopis (LeConte). The Mesquite bug, Mozena obtusa Uhler, was 

also very destructive to the bean crop, The destruction of beans 

and pods was not adequately determined in the field. 
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In Table 5 is a summary of the specios studied, their month 

of occurrence, location, type of insect doing damage, and damage 

ratings, A complete list of the species and symbols used in this 

thesis is in APPENDIX C. In the following section is a detailed 

discussion of all insects and their activities by order and family. 

Discussion of Insects by Order and Family 

Order Orthoptera 

The Orthoptera were represented by several families and species, 

The two ffiost important families were the short-homed grasshoppers, 

Acrididae, and the long-homed grasshoppers, family Tettigoniidae, 

Thoy were equally represented in the bumed and unbumed areas. Both 

groups were phytophagous on the foliage of mesquite, 

Eight species of the family Acrididae were found on mesquite, 

(F-3-E) and (F-3-D) were the most prominent and important species. 

These two insects were found on all study areas, Brachystola ma^a 

(Girard), the Lubber grasshopper, was found on mesquite, but no 

feeding was observed, Its presence on mesquite may be solely to 

keep in the shade, Several other species of grasshoppers were 

found occasionally, Grasshopper damage was hard to estimate because 

they stopped feeding and were on the alert when approached. Apparently 

they do most of their feeding at night when the temperature is much 

cooler, 

Insects of the family Tettigoniidae were noted in lesser nuBíbers 

and fewer species, Dichopetala brevihastata Morse, the most prevalent 

of the species observed, was the most abundant on the Masterson and 
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Table 5» Month of occurrence, location, type of damage, and 
importance of insects studied 

Species 
Code 

F-3-A 

F-3-B 

F-3-C 

F-3-D 

F-3-E 

F-3-F 

F-3-G 

F-3-H 

F-6-A 

F-6-B 

F-6-C 

F-6-D 

F-6-E 

F-9-A 

F-IO-A 

F-IO-B 

0-4-A 

P-14-A 

P-14-B 

P-14-C 

Location* 

1-B 

1-B 

1-B;2-A,B; 
3-A,B 

1-A,B;2-A,B; 
3-A.B 

1-A,B;2-B; 
3-A.B 

1-A;2-A;3-A,B 

1-B 

1-B 

1-A,B;2-A,B; 
>A,B 

1-A,B;2-A,B; 
>A,B 

1-A;3-A 

3-A 

3-A 

1-A,3;2-A,B| 
>A,B 

1-B 

1-B;2-A;3-B 

1-B;2-B 

1-B;3-B 

2-A 

1-B 

Month of 
Occurrence 

June-Aug, 

June-Aug. 

June-Aug. 

June-Sept, 

June-Oct. 

July-Aug. 

June-July 

June-Aug. 

June-Sept, 

June-Aug, 

July-Aug, 

July 

July 

June-Sept. 

June-Aug. 

June-Sept. 

May-July 

May-July 

June 

May-June 

Type of Insect 
Doing Damage 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Predator 

Predator 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Damage^ 
Rating 

5 

5 

6 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

— 

— 

8 

8 

5 

8 
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Table 5. Continued 

Species 
Code 

Location* Month of 
Occurrence 

Type of Insect Damage^ 
Doing Damage Rating 

P-18-A 

P-19-A 

P-19-B 

P-19-C 

P-21-A 

P-28-A 

P-28-B 

P-42-A 

P-42-B 

P-42-C 

P-42-D • 

Q-l-A 

Q-l-B 

Q-l-C 

Q-l-D 

Q-l-E 

Q-2-A 

Q-2-B 

Q-2-C 

Q-3-A 

Q-3-B 

Q-3-C 

1-B 

1-A;3-A 

1-A 

2-B 

2-A;3-A 

2-B 

1-A,B;2-A,B; 
3-A,B 

1-A;2-A;3-A 

1-B;2-A;3-B 

Lubbock 

1-B 

1-B;2-B;3-B 

2-A;3-A 

2-B;3-B 

2-B 

2-B 

1-A,B;2-A,B; 
3-B 

1-A,B;2-A,B; 
3-A.B 

3-A 

3-A 

2-A 

3-A 

May-June 

May-Sept, 

June 

May-Sept, 

June 

June 

Apr,-Aug, 

Jxme-Aug, 

May-June 

July 

July 

May-June 

May-June 

June 

July 

July? 

May-Sept. 

May-Aug. 

June 

June-July 

June 

June-July 

Predator 

Predator 

Predator 

Predator 

Predator 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

8 

— 

— 

— 

— 

5 

3-4.7 

5,8 

5.8 

5,8 

8 

5-6 

6 

5-6 

5-6 

5-6 

5 

5 

5 

5-6 

5-6 

5-6 
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Table 5» Continued 

Species 
Code 

Q-ll-A 

Q-13-A 

Q-16-A 

Q-25-A 

R-ll-A 

S-4-A 

S-4-B 

S-30-A 

S-43-A 

S-43-B 

S-43-C 

S-43-D 

S-43-F 

S-43-G 

S-43-H 

S-43-I 

S-43-J 

S-46-A 

S-54-A 

S-63-A 

S-63-B 

S-64-A 

S-66-A 

Location* 

l-A.B;2-3; 
3-B 

3-A 

2-A 

2-B 

1-A;2-A;3-A 

3-A 

2-A 

Lubbock 

3-A 

2-B 

2-A,B;3-A,B 

1-B 

3-B 

1-B 

3-B 

1-A;2-B;3-B 

1-B 

2-B 

2-B 

1-A;3-A 

1-A;3-A 

1-A;2-A 

3-B 

Month of 
Occurrence 

May-Oct, 

July-Aug, 

May-June 

Jan,-Dec, 

June-July 

J\ily 

June 

July 

June 

Aug, 

May-June 

May-June 

Oct, 

June-July 

June 

May-June 

May 

June 

Apr,-May 

June-Sept, 

June-Sept. 

June-July 

June 

Type of Insect 
Doing Damage 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Sap-sucking 

Predator 

Predator 

Predator 

Defoliator 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Defoliator 

Defoliator 

Wood-boring 

Wood-boring 

Wood-boring 

Predator 

Damage 
Rating 

5 

5-6 

5 

1 

— 

— 

— 

8 

Dnknown 

8 

6 

5-6? 

5 

5-6? 

5-6? 

5-6 

5-6 

6 

5 

6 

6 

5-6? 
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Table 5, Continued 

Species 
Code 

S-66-B 

S-66-C 

S-66-D 

S-69-A 

S-69-B 

S-69-C 

S-69-D 

S-70-A 

S-73-A 

S-73-B 

S-95-A 

S-95-B 

S-95-C 

S-IO3-A 

S-I03-B 

S-IO3-C 

S-I03-E 

S-IO3-F 

S-I03-G 

S-IO3-H 

S-I03-I 

Location* 

1-B;3-B 

1-B 

3-A.B 

1-A,B;2-A,B; 
3-A.B 

1-A,B;2-A,B; 
3-A,B 

3-A 

l-A,B;Lubbock 

1-B 

3-A 

1-A 

1-A,B;2-A,B; 
3-A,B 

1-B 

2-B 

1-B;3-B 

1-B 

1-B;3-B 

3-A 

3-A 

3-A 

Lubbock 

3-A 

Month of 
Occurrence 

June-July 

May 

June-July 

May-Aug, 

May-Aug, 

Aug, 

Apr.-May 

June 

June 

June 

June-Aug, 

May 

May-June 

Jxily-Aug, 

July 

Aug.-Sept, 

Oct. 

Oct.-Dec. 

July-Oct, 

July 

June 

Type of Insect 
Doing Damage 

Predator 

Predator 

Predator 

Defoliator 
(Parasite) 

Defoliator 
(Parasite) 

Defoliâtor 
(Parasite) 

Defoliator 

Defoliator 

Defoliator? 

Defoliator? 

Predator 

Predator 

Predator 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Wood-boring 

Damage" 
Rating 

4 

4 

6 

5 

8 

5-6 

6 

— 

— 

2?,8 

2? 

2 

2? 

6 

6 

6 

6? 
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Tablo 5» Continued 

Species 
Code 

S-104-A 

S-10Í+-B 

S-lOí^C 

S-104-D 

S-104-E 

S-104-F 

S-104-G 

S_104-H 

S-104-I 

S-I05-A 

S-108-A 

S-103-3 

S-108-C 

S-108-D 

S-108-E 

S-108-F 

W-9-A 

W-I9-A 

W-39-A 

X-35-A 

X-35-B 

Location* 

Lubbock 

3-A 

2-B;3-A 

1-A;2-A,B; 
3-A,B 

>A 

1-A;2-B 

>A,B 

> A 

1-A;2-A;3-A 

l-B;2-B;3-3 

l-3;2-A,3; 
3-A.B 

1-A 

1-A,B;2-A,B; 
3-A.B 

1-A,3;2-A,B; 
3-A,3 

1-B;3-B 

1-B 

1-B 

1-B;3-B 

1-A;2-A;3-A 

1-A;3-A 

2-B 

Month of 
Occurrence 

June 

June 

June-July 

May-July 

June-Aug, 

May-June 

May-Aug. 

June 

May-Aug, 

June-Oct. 

May-June 

June 

May-Sept. 

May-Sept, 

May-July 

May-July 

June-July 

May-June 

Aug.-Sept. 

June-Aug. 

June 

Type of Insect 
Doing Damage 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Seed Feeder 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Defoliator 

Pollinator 

PoIIinator 

Defoliator 

Predator 

Predator 

Damage" 
Rating 

6 

5 

5 

5 

5 

5 

5 

5 

5 

7 

5 

5 

5 

5 

5.8 

5 

6,8 

6,8 

3 

— 

— 
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Table 5, Continued 

Species 
Code Location* Month of lype of Insect Damage^ 

Occurrence Doing Damage Rating 

X-95-A 

Z-14-A 

Z-14-B 

Z-31-A 

Z-39-A 

Z-60-A 

Z-60-3 

Z-60-C 

Z-60-D 

Z-60-E 

Z-60-F 

Z-60-G 

Z-61-A 

Z-62-A 

Z-64-A 

Z-66-A 

Z-70-A 

1-B 

3-A 

1-A;3-A 

3-A 

3-A 

3-B 

1-B 

2-A 

1-B;3-B 

1-A,3;2-A,B; 
3-A,B 

1-A,3;2-A,B; 
3-A.B 

1-A;2-A;3-A 

1-B;3-B 

3-B 

Lubbock 

3-B 

l-B;2-3;3-B 

June 

June-July 

June-Aug, 

June 

June 

June? 

June 

June 

June-Sept. 

June-Sept. 

May-Oct, 

June-July 

June-Aug, 

May 

July 

June 

June-Aug, 

Sap-cucking 

Parasite 

Parasite 

Parasite or 
(gall producing) 

Parasite 

Carnivorousî 

Carnivorous? 

Seed Feeder? 

Honeydew feeding 

Honeydew feeding 

Honeydew feeding 

Plant feeder? 

Pollinator 

Predator 

Predator 

Pollinator 

Pollinator 

5-6 

6 

6 

6 

6 

6 

6 

6 

8 

— 

— 

8 

8 

1 = Masterson Ranch, 2 = Spade Ranch, 3 = Spinning Ranch, 
A = Burned. B = Unburned, 

" 1 = May completely kill tree, 2 = partial kill, 3 = heavy 
defoliation. 4 = moderate defoliation, 5 = light damage, 
6 = no damage, 7 = destroys quantities of seed, 8 = flowers. 
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Spinning ranches, but infrequently observed on the Spade ranch, 

(F-6-C) was noted in lesser numbers and caused some defoliation 

near the top of mature mesquite trees, 

Mesquite appeared to be the sole food of the Tettigoniidae on 

all study areas, They were in such small numbers. however, that 

their defoliation of mesquite was not great. These insects were 

most often found in the unburned areas, Tettigoniids occupied more 

unburned than burned trees on the Spinning ranch. but at the 

Masterson ranch no significant difference was found (Table 6), 

Table 6, Percent of trees occupied by tettigoniid (F-6-A) at the 
Masterson and Spinning ranches 

Percent of Trees Occupied 

Burned Unburned 

Masterson Ranch 8,0 9,6 

Spinning Ranch 11.63 24,6** 

Significant at the 1 percent level. 

Only two species of the Phasmidae were found; these insects 

are defoliators and their rare occurrence made them unimportant 

in the damage of mesquite. They were equally abundant in burned 

and unbumed areas, 

The family Mantidae, praying mantis, were seen occasionally, 

These insects are noted for their predaceous habit and devour 

hapless insects which come within their range. Their rarity makes 

them relatively unimportant in influencing insect numbers. 
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Order TKvsanoptera 

This order was represented by one species, (0-4-A). that was 

present on the blooms of mesquite in the early summer, They were 

considered harmless to mesquite. 

Order Hemiptera 

This order contains both phytophagous and entomophagous 

species. The phytophagous species suck the plant juices for 

their nourishment; the entomophagous species are predaceous on 

other insects. The most important family observed on mesquite 

was the family Coreidae, 

Two species of the family Coreidae were observed on mesquite. 

The most important species both in number and damage was Mozena 

obtusa Uhler, the mesquite bug, This species was observed at all 

study sites. This insect appeared as soon as the buds broke in 

the spring and was observed up to mid-August, Besides attacking 

the bean pods, this insect feeds in the areas of soft tissue such 

as the leaf axils and young tender new groirth. This type of 

growth was especially abundant in the burned areas, 

This insect did considerable damage to the seed crop of 

mesquite, These insects feed on the plant juices of the bean pods 

and this action eventually causes the pods to drop prematurely. A 

secondary infection in the form of a fungus attack sometimes 

resulted from this feeding, This dried the pods and increased the 

likelihood of them dropping prematurely, The overall damage to the 

pods was estimated at approximately fifty percent at the Masterson 
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ranch to nearly none on the Spade ranch, This difference may be due 

in part to the timo of year of pod development, Pod development 

occurred late in the season at the Spade ranch, Mesquite bugs 

were significantly more common on the sprouts in the burned area 

at all three locations (Table 7). The more succulent sprouts may 

have attracted them. 

Table 7. Percent of trees occupied by the mesquite bug, Mozena 
obtusa Uhler, at all three ranches 

Percent of Trees Occupied 

Burned Unburned 

Masterson Ranch 40,8 26,4 
*4t 

Spade Ranch 21,6 6.0 

Spinning Ranch 29,1 17.0* 

** 

Significant at the 1 percent level. 
Significant at the 5 percent level, 

(P-28-A) was the only other coreid observed. It was rare and 

presented no danger to mesquite, 

The fanily Pentatomidae, stink bugs, had several members which 

fed on mesquite. All of these species fed on mesquite pods. These 

included (P-42-A), (P-i^2-B), and (P-42-C). (P-42-C) was observed 

only on the Tech farm located on the grounds of Texas Technological 

College at Lubbock, Texas. It may have migrated in from the 

surrounding farms. 

The various species of this family were found during the time 

that the pods were green, but disappeared when pods reached maturity, 

Their numbers were so small as to be considered of little importance 
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in the control of mesquite in the study areas, Their action was 

sinilar to the mesquite bug, 

The family Miridae, plant bugs, was represented by two species, 

These insects, especially (P-14-A), were present in small numbers 

on the mesquite blooms, These insects were phytophagous and 

caused no apparent damage, 

The entomophagous families represented on mesquite include 

Reduviidae. Nabidae, and Phymatidae, 

The Reduviidae, assassin bugs, consisted of three species. 

The most important member of the family was Arilus cristatus (Linn,), 

whee -bugs, Immature and adult forms were observed several times 

at the Masterson and Spinning ranches, These feed on a variety of 

Insects including the Blister beetle (S-69-A) and (S-69-B). and a 

variety of immature Lepidoptera. It was impossible to estimate the 

full inpact that wheel-bugs have on the insect population, but the 

damage was considered light, These insects were found exclusively 

in the unbumed area, 

The fami y Nabidae, damsel bugs, and Phymatidae, ambush bugs, 

were represented by a single species each, (P-21-A) and (P-18-A), 

respectively, These insects were so rare as to constitute no 

impact on the insect population in the area, The Phymatid 

was only observed on mesquite blooms in the early spring, 

Order Homoptera 

This order is represented by several species whose presence 

were noted throughout the season, Those species studied were all 
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phytophagous and sucked plant juices, Only one species was 

considered to be of value in the possible control of mesquite, 

This insect. (Q-15-A). is believed to be Toumeyella mirabilis 

Ckll,, This is the same insect noted by Werner and Butler (1958) 

as causing damage to mesquite in Arizona, This scale insect was 

found only at the Spade ranch and was sufficiently active as to 

cause considerable damage to some trees, Werner and Butler (1958) 

mention that they found trees under stress by this insect near a 

herbicide testing area in Arizona, Those trees under attack at 

the Spade ranch were also near a mesquite area sprayed with 

herbicide three years previously. It may be that herbicide damage 

provides the proper conditions to get this insect well established, 

The scale at the Spade ranch appears to be s owly reaching out to 

new healthy trees. 

This insect is protected by ants in a commensalistic or 

mutualistic association. The ants, (Z-60-F) and (Z-60-G), collect 

honeydew and in the process guard the scale from attack by 

predators and parasites, 

No scale insects were found in the burned area. 

The family Flatidae was represented by one species, (Q-ll-A). 

This insect appears on both the burned and unburned areas about in 

equal nimbers. This insect was found with 10 to 20 insects to a 

bush, but there was no evidence of damage to mesquite. 

The family Cicadidae, cicadas, was represented by several 

species associated with mesquite. Their importance is associated 

with oviposition scars, This type of damage was noted on a few 
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branches, but the damage was light and of no importance. One 

green cicada, (Q-1-B), was seen on mesquite in the early summer, 

This insect appeared to be only a visitor to mesquite, It is 

presumed to be associated with Tobosa grass, Hilaria mutica 

(Buckl,) Benth,. 

The family Membracidae. treehoppers. was represented by three 

species. These insects feed on the sap of mesquite and are usually 

located on the tenderest and most succulent portions of the plant. 

especially near the leaf axils. Though no species were abundant 

enough to cause damage, (Q-2-A) was more prevalent than the other 

two species. (Q-2-B) was always found in association with ants, 

especially (Z-6O-F), These ants collected honeydew from both the 

larvae and the adults of this membracid and in turn protected it 

from enemies. (Q-2-A) and (Q-2-C) were always independent of ants, 

Membracids were found in both the burned and unburned areas, but 

were more common on plants in the unburned area, 

The family Issidae, issid planthoppers, was represented by one 

species, (Q-18-A). This species was found only at the Spinning 

ranch in the burned area, They were seen skirting up and down the 

bumed dead stems of mesquite and the stems of the sprouting bases. 

No damage could be associated with this insect, 

Order Meuroptera 

This order was very rare, The one species collected, (R-ll-A), 

was observed only once, This insect is entomophagous on aphids and 

other insects, Its presence may only have been accidental. 
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Order Coleoptera 

The family Carabidae. ground beetles. was represented by two 

spocies, (S-4-A) and (S-4-B), They occurred rather rarely and are 

noted for their predaceous habits. These carabids feed on 

caterpillars and immature insects of several species, Their 

importance to mesquite was considered insignificant, 

The family Scarabaeidao, June beetles, was conspicuous for 

their absence, Only one species was observed feeding on mesquite 

blooms, Only one specimen was seen. 

The family Buprestidae, metallic wood-boring beetles. was 

represented by nine species. The adults were observed from early 

summer until late fall, The genus Chrysobothris was represented 

by several species, The adults of this genus were observed from 

May until late July with their peak activity in June, In nearly 

every case the adults were observed searching the branches of 

dead mesquite for suitable oviposition sites, The species (S-43-C) 

aixi (S-43-I) were the most abundant and were observed at all 

localities, Oviposition was noted on several occasions on the 

dead limbs of mesquite and a pile of mesquite cordwood near Post, 

Texas and at the Spade ranch, 

The buprestid, Hippom.elas sphenica (LeConte), was observed in 

the late fall, Only the adults were observed, These were found 

in the tops of unburned trees, These insects were observed as 

occasionally feeding on the more succulent foliage near the tips 

of the branches, No larvae were taken from branch samples, 

Wemer and Butler (1958) stated that they obseirved the adults after 
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summer rains and reared an adult from a mosquite branch. The 

adults I observed were not necessarily associated with rains, 

Species (S-43-B) and (S-43-S), believed to be of the genus 

Acmaeodera. were observed visiting the flowers of mesquite and 

(S-43-B) was observed ovipositing on mesquite, 

The Buprestidae family should not be considered a major group 

to destroy mesquite because it attacks mainly dead or nearly dead 

trees, If any importance can be attached to this group, it would 

be continuing the damage to partially killed trees. Because of 

their preference for dead trees, these insects were observed more 

often on trees in the burned areas. One larvae of a buprestid 

was taken from a girdled branch of the mesquite girdler, Oncideres 

rhodosticta Bates. No natural enemies were observed, 

The family Elateridae, click beetles, was represented by a 

single specimen, This specimen fell from a tree as the tree was 

being examined, Its occurrence on mesquite may be accidental and 

in no way associated with mesquite, 

The family Cantharidae, soldier beetles, was represented by one 

species, This insect was found only in the late spring when mesquite 

was still expanding its leaves. One specimen was found at the Spade 

ranch and none at the other two study areas, This same species was 

found in considerably larger numbers on mesquite trees located on 

the grounds of Texas Technological CoIIege in Lubbock, Texas. however. 

these leaf feeders appeared to cause little or no damage, This was 

due in part to their small numbers. 
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The family Bostrichidae, the bostrichid poiíder-post beetles, 

was represented by two species, Specimens were located only in 

dead branches of mesquite, These powder-post beetles virtually 

turned the dead branches of mesquite in the burned area into a 

standing mass of sawdust. By the end of summer few dead branches 

had not been attacked by the beetles. Many branches thus 

attacked could easily be pushed over and broken by hand. The 

dead limbs were attackod by both adults and larvae. The species 

(S-63-A) of the genus Xylobiops usually attacked limbs one-half 

to over one inch in diameter. Both larvae and adults may be in 

close association and large nurabers of individuals per branch. 

They occurred from June to early September. 

The larger bostrichid, (S-63-B), is of the genus Amphicerus. 

This species was found later in the season and never reached the 

magnitude of (S-63-A) in either numbers or destructiveness. (S-63-B) 

though larger than (S-63-A) occurred more readily in the smaller 

branches and leave one large tunnel along the stem rather than 

several small tunnels. As with (S-63-A), both young and old usually 

attack the stem. 

The bostrichids, especially (S-63-A), had several natural 

enemies. Two species of Broconid wasps were continually searching 

out the infested limbs for larvae on which to deposit their eggs. 

The most important v:asp was (Z-14-B) which was noted several times 

ovipositing through the mesquite branches on the larvae below. 
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The bostrichids appear to cause little or no harm to the 

living mesquite and therofore is of little importanco in the 

control of mesquite, 

A closely related family, Lyctidae, the lyctid powder-post 

beetles, have about the same habits as the bostrichid povder-

post beetles, The lyctid beetles were represented by one species 

(S-64-A), This was not a common species, but occurred occasionally 

on the dead twigs, They generally had the interesting habit of 

entering near a node and boring around the circumference of the 

twig below the bark and coming back out the same hole it entered, 

Only the adults were found, They were suspected of attacking living 

trees. but their attacks were few and sporadic, This insect 

appears to cause no damage to mesquite, 

The family Cleridae, checkered beetles, was represented by 

four species, Their numbers were small and were equally represented 

in both the bumed and unbumed areas, These insects are predaceous 

on other insects, Only (S-66-D) was observed as possibly attacking 

insects associated with mesquite, This beetle was observed 

occasionally in the borings of immature Oncideres rhodosticta Bates, 

the mesquite girdler, (S-66-B) and (S-66-C) were observed only on 

mesquite flowers, 

The family Meloidae, the blister beetles, was represented by 

four species, These insects were of intermediate importance in 

defoliating mesquite, (S-69-A) and (S-69-B) were the most important 

and numerous. Amett (I968) mentions that the immature stages of 
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these insects parasitise the eggs and young of grasshoppers and 

wild bees, I was only able to observe the adults on mesquite, 

(S-69-A) and (S-69-B) of the genus Epicauta and (S-69-D) 

were noticed as soon as the leaves wero beginning to develop and 

were present until early August, They tended to congregate more 

in the burned areas early in the summer. This was in part due 

to the preference of these insects for the succulent leaves and 

shoots of the sprouting mesquite, As the leaves and shoots grew 

coarse, the insects tended to move from the burned area to the 

border areas between the burned and unbumed plots. These 

beetles were also attracted to trees which were in bloom, They 

feed on the foliage of these trees and it may be here where the 

wild bees pick up the immature stages of this insect for the next 

generation (Arnett, I968). These beetles tended to form 

aggregrates and move from tree to tree as the desirable foliage 

was consumed. The border areas maintained these beetles for a 

long period of time because the succulent foliage was present 

longer in this area. Tables 8 and 9 show tests of significance 

for (S-69-A) and (S-69-B). 

Table 8. Percent of trees occupied by the tan blister beetle 
(S-69-A) at the Spinning Ranch 

Percent of Trees Occupied 
Burned Unbumed 

Spinning Ranch 24,0 12,0* 

Significant at the 5 percent level. 
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Table 9. Percent of trees occupied by the grey blister beetle. 
(S-69-B) at the Masterson and Spinning ranches 

Percent of Trees Occupied 

Burned Unbumed 

Masterson Ranch 12,0 8.0 

** 
Spinning Ranch 22.4 8.0 

**Significant at the 1 percent level. 

The overall damage by these insects was hard to estimate 

because of the extensive amount of regrowth after the beetles left, 

The damage ranged from 0 to 60 percent for the sprouting stumps, 

Because of the rapidity of the regrovrth, the damage to mesquite at 

the end of the season would be light, These beetles were found on 

all areas, but were particularly abundant at the Spinning ranch. 

The family Mordellidae, the tumbling flower beetles, was 

represented by one species (S-70-A). These were associated with 

the flowers on mesquite and were few in number. They caused no 

damage to mesquite. 

The family Tenebrionidae was represented by two species, 

Neither of these species were significant either as to number or 

damage. 

The family Coccinellidae, the ladybird beetles, were found 

in all study areas, but only occasionally. They represented no 

harm to mesquite because of their predaceous habit, They attack 

a variety of insects and their presence on mesquite may be 

accidental. 
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The family Cerambycidae, the longhorn beetles. was represented 

by a number of species some of which play a role in controlling 

mesquite, The immature of these species are called round-headed 

borers by Craighead and Hofer (1921). It is the immature stage of 

these beetles that usually does tho damage. Most of these borers 

attack only the dead and dying trees of mesquite. An exception to 

both rules is Oncideres rhodosticta Bates, the mesquite girdler, 

This insect girdles the living stems of mesquite in order to 

provide a suitable habitat for the growth of its young. 

Borers were active at both the Masterson and the Spinning 

ranches. but were noticeably absent at the Spade ranch although 

there was evidence of past attacks by these insects. 

Schizax senex LeConte was observed the first of June, No 

oviposition or feeding was observed. Linsley (I962) states that 

this species mines the dead branches of mesquite, 

The adults of Stenaspis solitaria (Say) were observed in July. 

They congregate on the blooms of the mesquite. Although breeding 

was observed, no oviposition was noted. Linsley (I962) quotes 

Vogt (1949) as finding the larvae of this species in mesquite, 

Tragidion coquus Linnaeus and Taronomis bivittata bivittata 

(Dupont) were observed at the same time at the Spinning ranch. 

These species were both ovipositing on the dead wood of the mesquite 

trees in the burned area. The pupa of Tragridion coquus were taken 

from some of the half killed trees in the burned area, Both species 

deposited their eggs on the bark of dead mesquite branches. 

Taronomis bivittata bivittata was observed feeding and breeding on 
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the flowers of Gutierrezia dracunculoides (DC) Blake. This species 

is listed by Linsley (1962) as having mosquite as a possible host 

plant. 

Perhaps the most important meraber of the family Cerambycidae 

found was Oncideres rhodosticta Bates, the mesquite girdler. This 

is one of several insects which girdle mesquite stems, but it was 

the only one found in the study areas, This insect becomes an 

adult in late August and the adults may be seen from then until 

Bdd-October, During this interval they inflict heavy localized 

damage to mature mesquite trees, At the Spinning ranch where 

damage to the trees was most prominent, the damage averaged 9.84 

percent to the unbumed trees. This would be one seasons damage 

and included those troes not attacked. The average estinated 

damage to trees attacked by the girdler was 14.75 percent. This 

insect tends to congregate in certain areas and two areas in close 

proximity may show great variation in damage by the girdler. The 

reason for this variation is hard to explain. One explanation would 

be that the insects are not highly mobile and after becoming 

localized in an area they build up high populations which are slow 

in spreading out, Another explanation is that the insects natural 

enemies may keep the spread of the insect in check. 

Buming was very detrimental to the maintenance of this insect. 

Even though the stems may not be consumed, the burning effectively 

kills all Oncideres rhodosticta larvae which raay be present in the 

confines of the bumed area. In areas where the mesquite girdler 

is very active it may not pay to burn in order to keep down mesquite. 
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In addition. the sprouting stumps in the burned area are not suitable 

for the girdler to attack and several years growth may be required 

to provide suitable twigs for the girdler. 

The mesquite girdlers purpose in girdling a stem is to provide 

a suitable environment for the growth of its young, After girdling 

a stera, the female oviposites above the girdled stem and the larvae 

develop in the dying stem. 

The mesquite girdler has many natural enemies. These include 

meihbers of the order Coleoptera, Hymenoptera, and Diptera. 

The longhom beetle, Megacylleno robinae (Forester) was not 

found on any of the study areas, but in an area southeast of Post, 

Texas, a pile of mesquite cordwood cut from the adjacent field 

yielded large numbers of this borer. It may be presumed that this 

borer occasionally attacks dylng mesquite trees. 

Plectrodera scalator Fabricius. another Cerambycid, was taken 

near Lubbock as an adult on a mesquite plant, Its presence was 

presumed to be accidental because this insect has cottonwood and 

popular trees as its host plant. 

The family Chrysomelidae, leaf beetles, comprises a large 

family with many species which feed on the foliage of mesquite. Only 

the adults were damaging to those trees examined. None of the 

species studied did any extensive damage to mesquite. These insects 

were only occasionally present and the damage was considered light, 

The family Bruchidae, bean weevils, was represented by one 

species, Algarobius prosopis (LeConte), This small insect does 

considerable damage to the seed crop of mesquite in some areas. The 
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larvae feed on the seeds of mesquite, The presence of bruchids on 

and in the beans of mesquite was hard to determine and in general 

only after the beans were ripe could an estimate be made of their 

presence and the extent of their daraage known. 

These insects may destroy as much as 50 percent of the seed 

crop. This was determined by examination of seeds taken on the 

Texas Technological CoIIege Farm in Lubbock, Texas. Damage to the 

seed crop was as low as 3 percent at the Spade ranch, 

These insects have several predators, priraarily parasitic 

^menoptera. 

The family Curculionidae, the snout beetles (weevils), was 

represented by several species, but as in the case of the family 

Chrysomelidae, these insects were so scarce as to represent little 

or no damage to raesquite either in the bumed or unbumed area. 

Order Hyraenoptera 

The order îfymenoptera was represented by several species. The 

relationship of these insects to raesquite raay be indirect, as many 

are usually present only because of the presence of host insects on 

the mesquite. The family Braconidae are represented by two species 

which parasitise the bostrichid powder-post beetles, (Z-14-B) was 

especially destructive to the genus Xylobiops larvae. 

The family Eurytomidae and Evaniidae were represented by one 

species each. The role of these insects could not be determined in 

the field. Borror and DeLong (1964) stated that the family Evaniidae 

are parasitic on the egg capsules of cockroaches. 
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The family Forraicidae, ants. was represented by a large and 

diverse group of species, Two species were especially prominent on 

mesquite. (Z-60-F) and (Z-60-E). (Z-60-F) appears to be more 

intimately associated with mesquite and the insects on it. though 

both species may be found feeding on the honeydew exuded by the 

membracid (Q-2-3) and the scale insect, Toumeyella mirabilis Ckll, 

The presence of ants appear to have sorae effect on the numbers 

or the presence of other insects, Perhaps this is most vividly 

exeraplified with species in rautualistic or commensalistic association 

with the ants, Mesquite bugs were unaffected by ants the only 

exception was the burned area at the Masterson ranch, This area 

yielded a Chi-square value of 22.18** indicating that this insect 

was present in larger nuinbers when ants were present (Table 10). 

This Chi-square value was in direct contrast to the other five 

Chi-square values which were very low. No reasonable explanation 

could be determined to explain this one high value. 

Table 10. Percent mesquite bugs observed on mesquite according to 
ant abundance 

Masterson ranch 

1 

30,4 

Ant Class 

2 3 

52.4 92,4 

4 

100,00** 

* * Significant at the 1 percent level 
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The other insects appeared to be affected little by the presence 

of ants, It is rny belief that all trees are visited occasionally by 

ants. therefore. these visits may be enough to exclude sorae insects 

which may otherwise become established, 

The flowers of mesquite were visited by representatives of the 

families Vespidae, Apidae, and Andrenidae, 

Order Lepidoptera 

The order Lepidoptera was represented by several farailies. 

Only one family, Pyralidae, was present in large enough numbers to 

damage mesquite. This insect, (W-39-A). was prevalent from the 

latter part of July until the first part of September, During this 

interval they caused considerable defoliation of the sprouting bases 

of the mesquite trees in the burned area, This insect was almost 

exclusively found in the burned area of the three study sites, 

Many plants were almost corapletely defoliated and the average damage 

to 25 plants was 39 percent, The range was 0 to 85 percent. 

Other immature larvae were present on rare occasions, The most 

prevalent family being Geometridae. No microlepidoptera were taken, 

but some damage was evident in late fall due to the presence of these 

insects, 

Several moths and butterflies were observed visiting the flowers, 

but other than for pollination of the blooms, these insects were 

considered unimportant. 
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Order Diptera 

The order Diptera was represented by two species of Asilidae, 

Both species were only indirectly associated with mesquite, These 

flies are predaceous on other flying insects. 



CHAPTER V 

CONCLUSIONS 

Insect populations, and to a lesser extent the damage. varied 

from one site to another, What raay be an important insect on one 

site may be totally absent on another, The damage was usually 

doubled in the burned area as compared to the unburned area, The 

extent of foliar damage on the burned area ranged frora 7,94 percent 

to 14,38 percent, The damage on the unbumed area ranged from 1,66 

percent to 5.76 percent. The ability of insects to handicap mesquite 

was much lower than this, 

In general the insects found were incapable of destroying large 

quantities of mesquite, Those insects which did present some hope 

for daraaging mesquite were liraited to small areas and destruction 

was localized. These insects included the raesquite girdler, 

Oncideres rhodosticta Bates; and the scale, Toumeyella mirabilis Ckll,, 

Mesquite beans which furnish the new generation of plants were 

destroyed in large quantities by the bean weevil, Ale^arobius prosopis 

(LeConte); and the mesquite bug, Mozena obtusa Uhler, AII of these 

insects were confined to the unbumed area, 

The unbumed area had fewer insects which destroyed the sprouting 

stumps. The most encouraging insect was (W-39-A), a pyralid larvae, 

locâlly called webworm. This insect was present in the late suramer 

and was noticeable only for one and one-half months. During this 

46 



47 

time they destroyed 39 percent of the foliage on the sprouts with 

the damage ranging from 0 to 85 percent, 

Ants were common at all localities, The insects associated with 

mesquite appear to be adjusted to their presence, Some insects 

including the scale, Toumeyella mirabilis Ckll,, and the membracid. 

(Q-2-B), were in a mutualistic association with ants. The most 

important ant in this respect was (Z-60-F), These ants in turn 

offer protection to the scale and the membracid from predators and 

p>arasites. 

The following recommendations are made conceming the insects 

studied, These represent only possibilities. The mesquite girdler 

may be harmed where fire passes through the area, therefore, if an 

area has a heavy population of the girdler it may not be advantageous 

to use fire as a means of controlling mesquite, 

The scale insect, Toumeyella mirabilis Ckll, is noted to increase 

in areas of spray drift, Thus, spraying may provide suitable 

conditions for its increase, Therefore, light spraying and the 

introduction of this insect may help in the control of mesquite. 
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APPENDIX A: MDUNTING AND PRESERVING INSECTS 

The insects were collected and killed with ethyl acetate or 

sodium cyanide, Larvae were killed with either boiling water or 

a KAAD solution of the formulation suggested by Borror and DeLong 

(1964) or Peterson (1962), The KAAD solution was used where there 

were extended poriods in the field which prevented boiling the 

insects, The final preservative for larvae was 95 percent ethyl 

alcohol, 

Methods for labelling and mounting dried specimens followed 

the guidelines established by Borror and DeLong (1964) except for 

Orthoptera; the guidelines for this order followed those by Helfer 

(1963), Which insect orders were preserved dry and which were 

preserved in alcohol were determined by guidelines sent to Dr, 

Ellis W, Huddleston from Dr. Reese I, Sailer of the Insect 

Introduction Branch of the United States Department of Agriculture, 
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APPENDIX B: FUTURE POSSIBILITIES FOR IMPROVING THE PROJECT. 

1, Place someone on the project with a good background in insect 

taxonomy, This is necessary because of the large number of 

species involved. 

2, The presence and absence raethod of determining insect numbers 

and associations appears to be the most practical method, 

3, Report the data gathered on 5 x 7 index cards listing family. 

genus, and species where possible. If the species is not known 

give a colorful brief description of the insect in order to 

distinguish it from other insects without having to compare 

specimens, Have the plot numbers and place data on the same 

card. Have an index file and place additional notes on cards 

follovring the species cards. Notes may include where foujid on 

plant, associated species if important, unusual habits, stage 

of development, unusual concentration, etc. 

4, As soon as specimens have been collected give each new species 

a number, 

5, Prepare IBM cards with iraportant data so that the computer can 

be used to sort out important features and associations from the 

complex amount of data gathered. 

6, Insect preservation on hot days may be a real problem. It would 

be advisable to place the insects in a portable cooler until they 

are pinned. 

7, In studying ant relationships it may be beneficial to place 

containers of oil around the base of trees in order to prevent 
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ant activity, This may be necessary if the absence of ants is 

desired as a control, 

8, It would be advisable to number the trees before beginning the 

experiment, I feel that this would eliminate any bias and 

would allow for more flexibility in data collection, This 

would allow one to follow the process of insect activity on 

any one tree. Also the trees to be examined could be determined 

from a random numbers table before the beginning of data 

collection. 
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APPENDDC C: SPECIES OBSERVED IN STUDY AREAS 

Because of the number of insects. the difficulty of obtaining 

suitable keys for identification, and the need for positive 

Identif ication, the insects were sent off for identification, This 

necessitated coding the various species to keep track of them until 

positive identification is made, Each order was given a letter of 

the alphabet and the alphabet nuraber corresponded in sequence to 

those found in the table of contents in Borror and DeLong (1964). 

The family was given an Arabic number corresponding to the sequence 

of families listed by Borror and DeLong (1964) at the beginning of 

each order. The one exception is the order Coleoptera which 

followed Amett's listing and numbering of families in the table 

of contents at the beginning of his book (Arnett, 1968), The species 

were then given a letter of the alphabet, Thus, the code for order 

Coleoptera, family Meloidae, species A would be S-69-A, 

Below is a list of the various insects observed in the study 

area. 

Orthoptera: 

Family Genus Species Code 
Number 

Acrididae F-3-A 

Acrididae F-3-B 

Acrididae F-3-C 

Acrididae F-3-D 

Acrididae F-3-E 
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Orthoptera (continued): 

Genus Family 

Acrididae 

Acrididae 

Acrididae 

Tettigoniidae Dichopetaja 

Tettigoniidae 

Tettigoniidae 

Tettigoniidae 

Tettigoniidae 

Phasmidae 

Mantidae 

Mantidae 

Thysanoptera: 

Family Genus 

Thripidae 

Hemiptera: 

Family Genus 

Miridae 

Miridae 

Miridae 

Phymatidae 

Reduviidae Arilus 

Species 

brevihastata Morse 

Species 

Species 

Code 
Number 

F-3-F 

F-3-G 

F-3-H 

F-6-A 

F-6-B 

F-6-C 

F-6-D 

F-6-E 

F-9-A 

F-IO-A 

F-IO-B 

Code 
Number 

0-4-A 

cristatus (Linn.) 

Code 
Number 

P-14-A 

P-14-B 

P-14-C 

P-18-A 

P-19-A 
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Hemiptera (continued)i 

Family Genus 

Reduviidae 

Reduviidae 

Nabidae 

Coreidae 

Coreidae Mozena 

Pentatomidae 

Pentatomidae 

Pentatomidae 

Pentatomidae 

Species 

obtusa Uhler 

Code 
Number 

P-19-B 

P-19-C 

P-21-A 

P-28-A 

P-28-B 

P-42-A 

P-42-B 

P-42-C 

P-42-D 

Homoptera: 

Family 

Cicadidae 

Cicadidae 

Cicadidae 

Cicadidae 

Cicadidae 

Membracidae 

Membracidae 

Membracidae 

Cicadellidae 

Cicadellidae 

Cicadellidae 

Genus Species 
Code 

Number 

Q-l-A 

Q-l-B 

Q-l-C 

Q-l-D 

Q-l-E 

Q-2-A 

Q-2-B 

Q-2-C 

Q-3-A 

Q-3-B 

Q-3-C 
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Homoptera (continued)i 

Family Genus 

Flatidae 

Issidae 

P^yllidae 

Coccidae 

Neuropterai 

Family Genus 

Chrysopidae 

Coleopterai 

Species 

Species 

Code 
Number 

Q-ll-A 

Q-13-A 

Q-16-A 

Q-25-A 

Code 
Number 

R-ll-A 

Family 

Carabidae 

Carabidae 

Scarabaeidae 

Buprestidae 

Buprestidae 

Buprestidae 

Buprestidae 

Buprestidae 

Buprestidae 

Buprestidae 

Buprestidae 

Buprestidae 

Genus 

Chrysobothris 

Chrysobothris 

Hippomelas 

Species 

sphenica Lec, 

Code 
Number 

S-4-A 

S-4-B 

S-30-A 

S-43-A 

S-43-B 

S-43-C 

S-43-D 

S-43-E 

S-43-F 

S-43-G 

S-43-H 

S-43-I 
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Coleoptera (continued): 

Family 

Buprestidae 

Elateridae 

Cantharidae 

Bostrichidae 

Bostrichidae 

I^ctidae 

Cleridae 

Cleridae 

Cleridae 

Cleridae 

Meloidae 

Meloidae 

Meloidae 

Meloidae 

Mordellidae 

Tenebrionidae 

Tenebrionidae 

Coccinellidae 

Coccinellidae 

Coccinellidae 

Melyridae 

Cerarabycidae 

Cerambycidae 

Genus Species 

Xylobiops 

Amphicerus 

Epicauta 

Epicauta 

Epicauta 

Stenaspis solitaria (Say) 

Code 
Number 

S-43-J 

S-46-A 

S-54-A 

S-63-A 

S-63-B 

S-64-A 

S-66-A 

S-66-B 

S-66-C 

S-66-D 

S-69-A 

S-69-B 

S-69-C 

S-69-D 

S-70-A 

S-73-A 

S-73-B 

S-95-A 

S-95-B 

S-95-C 

S-67-A 

S-103-A 

S-I03-B 
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Family 

Cerambycidae 

Cerambycidae 

Cerambycidae 

Cerambycidae 

Cerambycidae 

Cerambycidae 

Chrysomelidae 

Chrysomelidae 

Chrysomelidae 

Chrysomelidae 

Chrysomelidae 

Chrysomelidae 

Chrysor.elidae 

Chrysomelidae 

Chrysomelidae 

Bruchidae 

Curculionidae 

Curculionidae 

Curculionidae 

Curculionidae 

Curculionidae 

Curculionidae 

Genus 

Oncideres 

Tragidion 

Megacyllene 

Taranomis 

Plectrodera 

Schizax 

Diabrotica 

Ale:arobius 

Species 

rhodosticta Bates 

coquus Linnaeus 

robiniae Forester 

bivittata bivittata 
fOupont) 

scalator (Fabricius) 

senex LeConte 

duodecirapunctata 
(FãbT) 

prosopis (LeConte) 

Code 

Number 

S-103-C 

S-103-E 

S-103-F 

S-103-G 

S-103-H 

S-103-I 

S-104-A 

S-104-B 

S-104-C 

S-104-D 

S-104-E 

S-104-F 

S-104-G 

S-104-H 

S-104-I 

S-105-A 

S-108-A 

S-108-B 

S-108-C 

S-108-D 

S-108-E 

S-108-F 
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Lepidoptera: 

Family 

I^caenidae 

Noctuidae 

Pyralidae 

Diptera: 

Family 

Asilidae 

Asilidae 

Anthoi:yiidae 

Qynenoptera: 

Family 

Braconidae 

Braconidae 

Eurytomidae 

Evaniidae 

Formicidae 

Formicidae 

Formicidae 

Formicidae 

Formicidae 

Formicidae 

Formicidae 

Genus Species 

Genus Species 

Genus Species 

Code 

Number 

W-9-A 

W-19-A 

W-39-A 

Code 
Number 

X-35-A 

X-35-B 

X-95-A 

Code 
Number 

Z-14-A 

Z-14-B 

Z-31-A 

Z-39-A 

Z-60-A 

Z-60-B 

Z-60-C 

Z-60-D 

Z-60-E 

Z-60-F 

Z-60-G 



lîymenoptera (continued): 

Fanily 

Vespidae 

Pompilidae 

Sphecidae 

Andrenidae 

Apidae 

Genus 

62 

Species 
Code 

Number 

Z-61-A 

Z-62-A 

Z-64-A 

Z-66-A 

Z-70-A 






