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The purpose of this research was to evaluate the 

ability of two-year college students and faculty in one area 

of activity and to gain a more adequate understanding of 

them. A dearth of taxonomic literature on plant populations 

at the local level prompted this study. It has been 

observed that amateur botanists have accomplished 

satisfactory and commendable work in plant taxonomy. Also, 

it has been observed that a high percentage of students in 

two year colleges commute considerable distances. These 

disparate observations led to a potential solution to the 

botanical dilemma. Since the students are traveling 

already, if they were trained and inspired, they could 

eventually make thorough collections of plant specimens. 

The question then became, "What is the potential of 

two-year college students and faculty to do creditable plant 

taxonomic work?" To answer this basic question, several 

subsidiary questions were developed and several assumptions 

made. To answer these questions and to test the 

assumptions, strategies and procedures were developed by 



which students and faculty went into the field and 

laboratory and attempted to do a taxonomic study of the 

grass family of one county. 

Using the techniques of traditional botany, they 

collected, preserved, and identified about 60% of these 

plants. Theiy were able to develop a taxonomic manual of 

some merit. As they did this work, they were developing a 

model for others to follow. 

Professional quality was not achieved. However, it was 

demonstrated that two-year colleges can contribute 

substantially to taxonomic studies. They, in conjunction 

with the universities, could do complete and thorough floral 

analyses of local areas. 
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CHAPTER I 

INTRODUCTION 

Approximately two miles west of the village of Bynum, 

in Hill County, Texas, and about twenty yards south of State 

Highway 171 is a most intriguing artifact of long ago. It 

is a concrete culvert over which a hard surfaced roadway 

once passed (see Figure 1). The date 1918 is inscribed on 

one end. It was well engineered, still in good condition, 

and perhaps served its purpose well. Its uniqueness lies in 

the fact that its upper surface is four to five feet above 

the level of the surrounding farm land and there is no 

indication of a need for its having been built in the first 

place. Allowing about two feet for grade elevation and an 

additional eighteen inches for road bed and surface, about 

one and one-half feet of rich dark topsoil have apparently 

disappeared from the general area. This much has been lost 

forever due to erosion attributable to mismanagement and to 

detrimental agricultural practices. That which required 

geologic ages to develop has been wasted in about 75 years. 

Additional evidence to support this conclusion is abundant 

in the surrounding area. Thin dark soil with large areas of 

light limestone-marl showing through, gullying, and low crop 



yields are silent testimonies of disregard and abuse. 

Perhaps it is axiomatic that whatever is seized in the grasp 

of humankind is destined for waste and destruction. 

Beyond the specific questions and problems analyzed in 

this study and beyond the conclusions drawn therefrom lies a 

desirable level of consciousness, a realm of philosophical 

endeavor, that may lead to a paradigm shift in thought and 

behavior. It is imperative that a new land ethic, an 

environmental conceptualization, be established as proposed 

by Aldo Leopold (1986). This study offers a strategy for 

increasing the information base which could serve as the 

substrate for decision making that could lead to the 

achievement of these ideals. Philosophers and scientists 

must lead by developing long-term goals. If this is not 

accomplished, the short-term goals of immediate 

gratification will only further destruction and ultimate 

cal anility. 

Chaos is a condition for which the human psyche has a 

low tolerance. Wherever it prevails, efforts to bring about 

order are usually attempted. The strategy always involves 

the affixing of names, or some kind of symbol, to things and 

the arrangement of these into what are thought to be logical 

groupings or categories. This is the beginning that may 

lead to comprehension and understanding. 

Plant taxonomy is the discipline that engages in 

activities leading to identification of the botanical 



entities. It is the oldest of the biological sciences and 

is the substrate upon which other biological disciplines are 

rendered possible. Other disciplines, such as, medicine, 

agriculture, and pharmacology are deeply indebted to plant 

systematics. However, to know the name of something and its 

assigned position in a particular hierarchy does not 

necessarily imply knowledge of it, and not knowing is no 

indication of total ignorance. Yet, knowing the name and 

having the ability to identify and classify suggests the 

existence of a window of opportunity whereby the attainment 

of knowledge may be possible. This study is the result of a 

felt need experienced, in the John Dewey sense, while 

attempting to identify a locally collected plant specimen. 

The absence of any local flora, or manual, or even a survey 

of the local plant population made the task very difficult 

and the results uncertain. It is incongruous at a time when 

many worldwide, national, regional, and other extensive and 

meritorious botanical works have been produced that a 

paucity of such material should prevail at the local level. 

There is a particular poignancy in this state of 

affairs that reaches a critical point in light of the 

prevailing ecological trends. Numerous plant and animal 

species have been victimized by these conditions to the 

point of extinction and many others are threatened or 

endangered. Mohlenbrock (1983), Prance (1974), and Ayensu 

and DeFillips (1978) provide lists of these species. 



Lawrence (1971) observed that 

the accumulated knowledge of the earth's flora is far 

from perfect and will become more perfect only by, 

first, exploration of its areas, collection of its 

components, their study and classification, and second, 

by the publishing of competently prepared floras, 

manuals, revisions, and monographs of elements of its 

flora. (pp. 10-11) 

He commented on the fact that large areas of all continents 

have no published accounting of their floras and others have 

none that are less than 50-100 years old. He noted further 

that Mexico, Canada, and even the United States have no 

national floras. Some states have floras, but most are old 

and outdated. Since Lawrence made these observations, 

progress has been made, as in the case of Correl and 

Johnston (1970) in Texas and Mohlenbrock (1972) in Illinois, 

and many others. In spite of this, a cursory perusal of any 

library will support the conclusion of Lawrence that much 

work is needed. Lawrence insisted that the problems of 

taxonomic botany are many and acute, but they are within the 

reach of every student of taxonomy. He continued and noted 

that "some of our currently best local and county floras 

have been the results of assiduous field studies and 

collections of amateur botanists" (p. 11). While addressing 

an entirely different subject, Cohen (1989) observed that 

90-95 percent of potential college students live within easy 



commuting distance of a two-year college campus and that the 

majority do commute. 

When the observations and conclusions of Lawrence and 

of Cohen were juxtaposed, the light was struck that has the 

potential to lead out of taxonomic darkness at the local 

level. As these students already cover their respective 

areas in their travels, they could easily, over a period of 

time, canvas and systematically collect specimens of all 

plant species. This study demonstrates that these students 

have the abilities to do this work and a strategy is 

developed whereby it can be accomplished. Thus, two-year 

colleges are the logical and obvious instrumentalities to 

undertake this activity. 

Definition of Terms 

Biosystematics - used synonymously with taxonomy. 

Botany - the study of plants and of all aspects of their 

structure and activities. 

Flora - an inventory of the plants of a definite area. 

Identification keys are not usually included. 

This term is used, also, to refer to the total 

vegetational complex of an area. The context will 

indicate the proper usage. 

Herbarium - a special kind of museum, strictly a collection 

of dried plant specimens constituting a data bank 

of information, may be limited or vast in extent. 



Manual - a book that provides means of identifying and 

determining the name of a plant. A work one level 

beyond a flora. 

Native students - those who initially matriculated in 

four-year institutions and have continued their 

academic careers there. 

Taxonomy - a science dealing with the naming and 

classification of things. 

Two-year College - as used here, any two-year, 

post-secondary institution of higher learning 

usually designated by one of these terms: 

Community College, Junior College. Excludes those 

devoted strictly to technical or vocational 

training. 

Statement of the Problem 

Can two-year college students and faculty conduct 

limited floristic studies, develop herbaria and botanical 

manuals? The study attempted to analyze the potential of 

this particular sub-set of students and faculty in these 

activities. 

The Purpose of the Study 

The purpose of the study was to gain an insight into 

the nature of two-year college students, to evaluate their 

talents and abilities in a specialized and technical 

endeavor, and to produce a model for future botanical work 

of this type. 



Significance of the Study 

This study has demonstrated that successful work can be 

accomplished in a neglected area of academics and society by 

an energetic and talented group that had not heretofore been 

utilized in this way. Two-year college personnel are in a 

strategically advantageous position to do such work as 

compared to those associated with universities or research 

institutions remotely located from the local scene. This is 

especially true in terms of the logistical problems 

necessitated by the field work that must be done. 

This effort will open opportunities in curriculum 

development that students should welcome. Most taxonomy 

courses consist of textbook pursuits augmented by sight 

recognition studies of campus flora, and perhaps some 

experience in keying-out a few unknown plants collected on 

short field excursions. While this is commendable, the type 

of effort exemplified in this research offers long range 

motivation to students, stimulating them in the spirit of 

science to investigate and synthesize, and giving them a 

sense of accomplishment in that they will have participated 

in an actual scientific effort and that they will have 

contributed to the total body of knowledge. 

The participating institution in this study is now the 

repository of botanical information not available elsewhere. 

The collections are on file in a herbarium which constitutes 

a study and research for local investigators as well as for 



other scholars. Using the model developed in this study as 

a guide, herbaria can be developed in all two-year colleges 

which will serve in like manner. Additionally, these 

herbaria will be sources of specimens for larger herbaria 

and universities whose collections may be incomplete or in 

need of replenishment. This type of public service is 

congruent with the objectives and purposes of two-year 

colleges and will help them fulfill their missions. 

The botanical manual developed in this work and those 

that might be produced following this example will be 

valuable contributions to total knowledge and will be useful 

to botanists and others engaged in teaching, conservation, 

research, environmental studies, those engaged in public 

decision making, and even those who just want to know "the 

name of that plant." 

The literature review conducted during the study 

revealed that extensive research has been done on the nature 

of students enrolled in two-year institutions, especially as 

to how they compare to those in four-year colleges and 

universities. This study contributes to this developing 

body of knowledge. 

Additional Research Questions 

Several questions incidental to the basic question of 

this research were of interest. They contributed to the 

study, at least on a practical level. These were: 

1. How can students be selected to participate? 



2. How can students be most effectively trained? 

3. How much time should students be expected to 

contribute? 

4. Can this type of work be justified in regard to 

the students' intellectual and academic growth and 

development? 

5. What are the best strategies for collecting 

specimens? 

6. Will the early leaving and late entry of students 

impair the study? 

7. How might final evaluation of the study be 

enhanced? 

8. Should photographs and line drawings be used? 

9. Can both photographs and line drawings be used? 

10. What computer technologies may be applicable? 

Each of these questions is confronted and analyzed in the 

chapter on methods or in the concluding chapter of this 

work. 

Basic Assumptions 

Several basic assumptions supported this research 

effort. These were: 

1. There is a need for the type of botanical work 

that was done. 

2. The student associates were available and 

appropriate. 

3. Facilities and resources were available. 
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4. Evaluational strategies were available or could be 

developed. 

5. A county is a legitimate unit for botanical 

survey. This was supported by Mahler (1971, 

1973), Stieber (I960), Murphy (1970), Isely 

(1967), and many others. 

6. The work had significance as listed above. 

7. The work could be accomplished within a reasonable 

time frame. 

8. Success with a single plant family would indicate 

that success could be achieved with any or all 

groups. 

Experience and cited literature have demonstrated the 

integrity of these assumptions. 

Students and Faculty Associates in the Study 

Ten students from Southwestern Junior College of the 

Assemblies of God and the biology faculty of the same 

institution were selected to participate in the study. 

Students who expressed an interest in the project were 

accepted regardless of academic status. It was anticipated 

that attitude and work ethic would be more important than 

intellectual prowess, that within the participating group 

there would be those who would prefer, and excel in, 

different tasks. This indeed was the case. The 

institutional composite score on the ACT was 18.5, while the 

national norm was 18.4. Some students registered in a 
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problems course and received academic credit for their 

efforts. Some volunteered their efforts and others were 

monetarily compensated. 

The faculty participant held a Master of Science degree 

with a major in botany. His background in taxonomy 

consisted of nine semester hours including three hours of 

agrostology. 



CHAPTER II 

LITERATURE REVIEW 

To increase the potential for successfully solving the 

basic problem of this study, an extensive review of the 

literature pertaining to two-year colleges was necessary. 

Literature from three areas of consideration were pertinent. 

First, as the participants were associated with these 

colleges, an assessment and understanding of them was 

enhanced by reviewing the academic milieu from which they 

were drawn. Secondly, as the participants were functioning 

in the discipline of plant systematics a review of relevant 

literature in this area was appropriate and necessary. 

Lastly, justification for the study and projections for its 

success had to be established. 

In the first instance, Monroe (1975) has traced the 

historical development of the two-year college movement from 

its inception at Joliet, Illinois in 1901 through to 197 5. 

The two-year college concept: developed out of the public 

schools and is based on the same fundamental traditions. 

These are (1) universal opportunity for a free public 

education for all persons, (2) local control, and (3) a 

relevant curriculum designed to meet the needs of all. 

Prior to 1900, some educational leaders, such as Henry 

12 
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Tappan of the University of Michigan, were advocating the 

transferral of the first two years of college to the 

secondary schools. W. W. Folwell of the University of 

Minnesota, Edmund J. James of the University of Illinois, 

and William Rainey Harper of the University of Chicago, as 

well as David Starr Jordan of Stanford University were in 

favor of this idea. The purpose was to relieve the 

universities of lower level college work allowing them 

freedom to deal with more competent students and to enable 

them to develop as research institutions following the 

German model. As it turned out, the two-year colleges began 

with secondary school orientation, but the universities 

continued to hold on to the first two years. This has led 

to numerous problems which are sources of many current 

difficulties. 

Deegan and Tillery (1985) followed the evolution of 

two-year college history by dividing the movement into four 

"generations." Each generation has its own set of 

characteristics representing its time frame. In generation 

I, extension of High School (1900-1930), governance was by 

local school boards and state departments of education. The 

faculty had little distinction from high school role and 

high school facilities were most often utilized. The 

mission of these schools was to offer lower-division 

courses, some vocational courses, and remediation for 

matriculation standards. The students were high school 
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graducites not yet ready for the university—those with low 

GPAs, course deficiency, low financial support and those 

with part-time or full-time employment. 

The second generation (1930-1950) was the junior 

college generation. Governance witnessed the emergence of 

local JC boards of trustees and special state monitoring 

agencies. Faculty began to orient toward the university 

model. Unionization of faculty began and there was very 

limited professional development. New facilities were 

beginning to emerge, especially in the western states, while 

business and military sites were used in some communities. 

This period experienced the beginning of a more 

comprehensive program and vastly improved student services. 

The students were of near normative high school graduates 

with increasing numbers of second chance and mature adults. 

Counseling and financial aid increased by the end of the 

period. 

The third generation (1950-1970) was the community 

college generation. Governance consisted of local community 

college boards of control, and more state involvement. 

Faculties became more influential in curriculum and 

instructional development and state political influence 

increased. This period experienced state-of-the-art 

development in buildings and equipment, and new facilities 

for vocational and technical programs. There was an 

emphasis on the open door policy and an appeal to groups 
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under-represented in higher education. There was an 

outreach to the adult and part-time student. In curricular 

matters, four functions became the national norm: transfer 

preparation, vocational/technical education, remediation, 

and guidance. In the support services, there was more 

professionalism in counseling, more concern with equal 

access, and more concern with university articulation. 

The fourth generation (1970 to mid 1980s) was 

designated the comprehensive community college. It was a 

time of governance conflict and increased state authority 

with great effort to delineate state-local responsibilities. 

The faculty became politically sophisticated and collective 

bargaining was widespread. The period experienced a drastic 

slow down in emergence of new colleges. The mission of the 

colleges became less certain, and there was a tilt toward 

noncredit courses and community service. There was an 

attempt to provide something for all: mature adults 

re-entering the job market, members of under-represented 

ethnic groups, those seeking career renewals, and reverse 

transfers. There was an expansion and fragmentation of 

student services, a decline in holistic counseling, 

competition for funds, and increased attention to 

assessment, placement, and learner outcomes. 

Cohen and Brawer (1989) submitted recent data in regard 

to the institutions of their students. As of 1987, there 

were 1,062 public and 162 private two-year colleges as 
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defined in the present study. A phenomenal growth rate in 

the number of institutions was experienced during the late 

1960s and the 1970s. There were actually twelve more in 

1979 than 1987. Some of these were elevated to four-year 

schools and others ceased to exist. The total will probably 

be stabilized for quite some time into the future. 

As the number of two-year colleges increased, so did 

the total enrollments. The average increase was 

approximately 15 percent in some years. Enrollment was just 

over 500,000 in 1960 and about 5 million in 1987. 

Currently, approximately 70% of college students first 

matriculate in two-year colleges. These increased numbers 

are attributed by Cohen and Brawer to several factors. 

Among these are: increased population of the college age 

cohort, greater accessibility, lower costs and favorable 

attitude toward education in the general population. 

For purposes of this study, the ability of the students 

is of greater interest than their numbers. Unfortunately, 

in spite of a vast literature, a measure of ability is not 

readily apparent. Data are difficult to evaluate and 

conclusions are contradictory. In general, such things as 

high school GPA and class standing, college entrance test 

scores, college GPA, and dropout rates are considered to be 

valuable indicators, and socioeconomic status has some merit 

as a predictor of ability and success. 
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In this study an attempt was made to gain a better 

understanding of the capacities of a particular sub-set of 

students by allowing them to participate in an actual 

scientific project of considerable pragmatic significance. 

An extensive electronic search of two databases, ERIC and 

Dissertation Abstracts, failed to reveal anything of an 

equivalent nature. Starmack (1991) demonstrated an increase 

in students' ability to solve complex mathematical problems 

after 21 hours of instruction in the techniques's 

mathematical proofs. Mazur (1988) reported a degree of 

success in the increase of communication skills in biology 

students through a remediation program. Other research 

efforts were more dissimilar to the present study than even 

those of Starmack and Mazur and were not considered 

pertinent. 

Many efforts have been made to evaluate two-year 

college students after transfer by comparing their 

performance to that of native four-year students. The exact 

relevancy of such data is problematical in this instance 

since no work of the proposed nature is being conducted in 

either place. A series of studies, taken at approximately 

10 year intervals, deals with performance after transfer. 

Both positive and negative results are reported as follows. 

Siemans (1943) attempted to develop criteria for 

predicting academic success for two-year college transfer 

students. He was admittedly not too successful in this, but 
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his predictions were about as accurate as those made by 

others in regard to native students. GPAs of the second 

semester after transfer were better indicators than those of 

the first. 

Martorana and Williams (1954) reviewed studies that 

have been made to ascertain whether the two-year colleges 

are adequately preparing students for further study in 

higher educational institutions. Their consensus 

conclusions indicate better than borderline success and warn 

that continued vigilance is necessary. 

Hecker and Lezotte (1969) provided encouraging results 

on the ultimate success of two-year college students at 

higher levels of education. They present data that suggest 

that a later success experience may be more frequent than 

has been commonly believed. The possibility of later 

success seems improved if the students would realistically 

lower their levels of expectation. Even if not lowered, the 

chances of success seem higher if students allow a year or 

more to elapse before beginning a second college experience. 

Nolan and Hall (1978) concluded that transfer students 

are able to compete equally with native students. They 

noted a need for continued study and recommended counseling 

to deal with transfer shock and ecstacy. 

Monroe (1975) observed that the average two-year 

college student ranks at about the thirteenth percentile on 

scales designed for four-year students. Medsker (1960) 
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reported that two-year college students score from 10 to 14 

points lower than four-year students on IQ tests. Cohen and 

Brawer (1989) list figures that indicate twice as many A-

average high school graduates enroll in four-year schools 

compared to two-year schools. Conversely, more than twice 

as many C-average or less graduates enroll in two-year 

compared to four-year schools. Thus, two academic climates 

have tended to develop. Monroe (1975), Medsker (1960), and 

Cohen and Brawer (1988) attributed these trends, in 

consensus and in a general way, to the open door admissions 

policy of two-year colleges, lower costs, proximity to homes 

of students, and appeal to minority and lower socioeconomic 

students. 

Exceptions to these trends abound and raise questions 

about the general benefit and academic destiny of these 

students. Cohen and Brawer (1989) expressed concern for the 

excellently qualified and able students who enroll in two-

year colleges and for less able students in four-year 

colleges. They raised similar questions in regard to 

minority and older students. Are these students helped or 

hurt? Perhaps such questions are best answered subjectively 

by those involved. Apparently, the positives exceed the 

negatives as witnessed by the continued growth of the two-

year college movement. 

Refocusing attention on the student population that 

will transfer to four-year institutions will ameliorate the 
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perhaps unfavorable connotations that may have developed in 

this review of two-year colleges. This is the group that is 

of greatest interest to the four-year schools and the 

student associates of the present study fall into this 

category. Diaz (1992) reviewed studies of transfer shock in 

transfer students. She observed an unfair negative 

stereotyping of these students by many four-year 

institutions. She recommended counseling to assist students 

during the transition period and that assessment or judgment 

be withheld until the second semester's work has been 

finished. Her study shows that transfer and native students 

of equal ability perform at an equal level of 

accomplishment. 

Whether the issues and conclusions of this review are 

germane to the present study could be questioned. Since no 

work in plant taxonomy, as proposed here, is being attempted 

by four-year students, they afford no opportunity for 

guidance or comparison. The review only enhances a general 

understanding of the two-year college student. A more 

critical consideration in this type of floristic work is the 

availability of interested and capable faculty willing to 

direct such projects. Without them, student capabilities 

become a moot point. 

The second phase of the literature synthesis calls 

attention to several botanical works that are philosophical 

in nature and technically advanced, as well as some that are 
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at an intermediate level. These are included for those who 

might desire a more profound background in the discipline of 

plant systematics. The other references are elementary in 

scope and afford the beginning student or novice botanist 

initial entry into the literature, and guidance in the 

mundane and practical aspects of taxonomic work. 

Stuessey (1990) has produced an excellent text that is 

designed to introduce upper-level undergraduate students to 

the philosophical and theoretical notions inherent in 

biosystematics. In keeping with the current state of the 

science, he deals at length with phenetics and cladistics as 

well as phyletic taxonomy in general. 

Sivarajan (1984) is somewhat more stylistically 

pleasing, but covers essentially the same topics as those of 

Stuessey (1990). The work of Heywood and Davis (1964) is of 

considerable value but is somewhat outdated. These 

deficiencies have been corrected by Heywood and Moore 

(1984). Stace (1980) is another excellent treatment of 

current biosystematics. 

All of these are well beyond any practical utility in 

the present study. Of greater relevancy is the work of 

Radford et al. (1974). This rather large volume emphasizes 

the mechanical and technical aspects of the discipline while 

not ignoring other considerations. Core (1954) is an old 

standard treatment of traditional plant taxonomy at an 

elementary level, suitable for a first course in taxonomy. 
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Jeffrey (1984) furnished another beginning level text used 

in the orientation of students participating in the present 

study. Lawrence (1969) served this purpose equally well. 

Benson (1979) is more advanced and had some utility as a 

reference work. 

Additional works represent immediate and direct 

importance: Lawrence (1971), Barnard and Potter (1984), 

Mohlenbrock (1972, 19973), Pohl (1978). The classic manual 

of the grasses by Hitchcock (1935) provided useful 

identifications. 

Chase (1959) was used to train student associates in 

basic morphology and taxonomic techniques of the grasses. 

Harrington (1987) is an excellent "how to" book for 

beginning grass taxonomists, and Gould (1978, 1979) served 

as the ultimate authority on identification. Correl and 

Johnston (1970), and Shinners (1958) were useful to a 

limited extent. 

In the last segment of the literature review, attempts 

were made to justify the notion that limited floristic 

works, such as manuals or floras of county units, are a 

worthwhile endeavor. This question is answered 

affirmatively by the following publications: Mahler (1973) 

Flora of Tavlor County. Texas; Mahler (1971) Kevs to the 

Vascular Plants of the Black Gap Wildlife Management Area, 

Brewster County, Texas; Murphy (1963) A Preliminary Survey 

of the Flora of Casey County. Kentucky; Henry and Baker 
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(1951) Checklist of the Vascular Flora of Allegheny County, 

Pennsylvania; Hoover (1970) The Vascular Plants of San Luis 

Obispo County. California; Stieber (1964) The Vascular Flora 

of Anne Aurundel County. Maryland; Perry and Moore (1969) 

Preliminary Checklist of Foliose and Fruiticose Lichens in 

Buncombe County, North Carolina; Wunderlin (1971) A Survey 

of the Fresh Water Algae of Union County. Illinois; and 

Isely (1967) Local Floras. Pulich (1979) has published 

Birds of Tarrant County which is quite useful for local bird 

watchers. That quality works of this nature have 

considerable utility can hardly be questioned. This fact 

plus the virtual absence of such material motivates the 

pursuit of the present study. 



CHAPTER III 

METHOD 

Field and Laboratory Procedures 

To achieve the objectives and to answer the questions 

raised at the inception of the study, various strategies for 

field and laboratory activities were developed which were 

sufficient for their purposes. Traditional botanical 

practices as explained by Lawrence (1971), Core (1955), and 

Radford et al. (1974), were followed with modifications that 

allowed for current and local exigencies. These procedures 

including planning, student training, reconnaissance, and 

collection, drying and mounting of specimens. 

Identification techniques, illustration of specimens 

primarily by photography, and development of the manual. 

Funding 

The study was funded by the investigator who was also 

responsible for transportation, materials and incidental 

expenses. Insurance coverage was provided by the college. 

For those who may follow the model established here, the 

costs could be included in departmental budgeting or 

assistance might be sought in the form of research grants 

from governmental agencies. Figure 2 (Appendix A) gives an 

approximation of expenses incurred in this particular study. 
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Preliminary Survey 

To begin the study, a reconnaissance of the county was 

commenced in January. Locally available county maps were 

used and these were of excellent quality indicating all hard 

surface roads as well as most others. Virtually all roads 

were covered in the reconnaissance and potentially favorable 

collection sites were noted. Actual collection sites are 

indicated on the map (see Figure 3, Appendix A). 

Strategy for Collecting Plants 

Three teams of student associates were assigned 

designated areas of responsibility. The faculty participant 

went with each team on their first collecting trip; then the 

students were able to perform adequately on all subsequent 

excursions. Even so, the faculty participant was present on 

most occasions. Some specimens were collected while 

students were commuting or traveling in other pursuits. As 

specimens should be taken when they are in a favorable state 

of development, precise time schedules could not be 

projected. Those collected after anthesis but before 

ultimate maturity gave the best results. Surveillance was 

maintained as collections were made and with this 

information, it was possible to plan the next outing. Each 

collector, or collecting group, kept a log book in which 

date, location, soil type, weather conditions, and plants 

collected was recorded. Since the identity of most species 

was unknown at this point each species was tagged, dated and 
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assigned a number. An example of a typical log sheet is 

illustrated in Figure 4 (Appendix A). 

Equipment for Collecting and Preserving Specimens 

Instruments and equipment required for collecting and 

preservation were simple and required little outlay of 

capital. A "sharp shooter" type shovel or a "weed popper" 

and small digging trowels were secured from a local hardware 

store and served adequately in recovering the entire plant. 

Specimens were contained temporarily in large plastic 

garbage bags. With the addition of a little water, these 

kept the specimens fresh for up to two days when it was not 

possible to process them immediately. 

Three plant presses were ordered from a biological 

supply company. Two presses, which worked with equal 

efficiency, were constructed of plywood and web belting. 

Blotting paper and ventilator cardboard were secured from 

the biological supply company. It was discovered, however, 

that newspapers could be used instead of blotters with only 

a small degree of inconvenience. Figure 5 (Appendix A) 

illustrates press construction. For optimum results, it was 

found that the specimens should be placed in the presses as 

soon as possible. Any measurements of vegetative parts 

should be made while the specimens are fresh, as drying 

distorts them. Specimens should be free of dirt and debris 

and should be placed as neatly as possible between layers of 

blotters and ventilators. The specimens were folded in 
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zig-zag fashion, when necessary, so that nothing extended 

beyond the edge of the blotters. Culms and leaves were 

pressed as flat as possible for best definition. Large root 

systems and other underground parts often inhibited the 

pressing and drying process. These had to be dried 

separately and were combined later with the specimens in the 

herbarium. 

Drying ovens may be purchased, but an equally effective 

one was constructed of plywood. This is illustrated in 

Figure 6 (Appendix A). However, a large cardboard packing 

crate could serve the purpose equally well. Tillett (1977) 

gave specifications for three models of driers. He has 

developed these for greater efficiency, higher quality, 

inexpensive local manufacture, and use under diverse 

conditions. Electrical heaters and fans were used to force 

warm air through the oven and press. In the drying process, 

the temperature was maintained at a level that precluded the 

scorching and destruction of the specimens. Specimens were 

ready for removal in 24 hours or less, however, if they were 

dried more slowly, they retained better color. The best 

specimens of each species were reserved for mounting and 

others were dissected in the identification process. 

Mounting of herbarium specimens was accomplished by 

placing Elmer's glue or Archer Solution to the back side of 

the specimen and then placing the specimens in the desired 

position on herbarium paper. Spray adhesive, of the type 
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used to affix photos in albums, was used additionally with 

favorable results. If Archer Solution is used, it must be 

purchased through the institution from a biological supply 

outlet. The photo mount adhesive is available in arts and 

crafts outlets. Herbarium paper, 11 1/2 X 16 1/2 inch, 100% 

rag, ordered from the biological supply outlet, was used. 

Care was used to make the herbarium specimens as attractive 

and as durable as possible. This was an opportunity for 

artistic expression at which some students were more 

proficient than others. 

After mounting and identification, appropriate labels 

were attached to the herbarium sheets. These included vital 

information such as, collector, date, field conditions, and 

verifier. The specimens were now ready for storage in the 

herbarium. 

From the beginning, care must be, and was, exercised to 

protect the herbarium from damage by rodents and insects. 

Lawrence (1971) discussed this problem and made 

recommendations that were easily followed. Insecticides and 

moth balls were used safely for this purpose by observing 

the manufacturer's precautions. Hicks (1978) provided a 

selective, yet comprehensive bibliography of plant 

collection techniques, presentation methods, herbarium 

practices and procedures, administrative problems and the 

herbarium's role as a repository of preserved specimens for 

those who desire additional information. 
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Training of Personnel 

None of the students had knowledge of taxonomic 

principles or techniques beyond that which is commonly 

acquired in beginning botany courses. None had adequate 

knowledge of grass morphology for participation in the 

study. It was, therefore, necessary to initiate a training 

program to remove these deficiencies. Students were 

required to read Chase (1959), First Book of Grasses, and 

Harrington (1977), How to Identify Grasses and Grasslike 

Plants. Chase emphasized principles of classification and 

Harrington was excellent on morphological illustration and 

terminology. As new students entered the study, they 

received the same training regime. With this background and 

actual experience with the microscope, most were adequately 

proficient after a few hours. Some were soon successfully 

identifying the more easily determined specimens. Some were 

never successful. Together with the faculty participant, 

who did the more difficult species, students were able to 

identify 85% of the specimens. Of these, there was a 4% 

error rate. The other fifteen percent were determined by 

the verifiers. To make the identifications, Gould (1974, 

1978) and Mahler (1980) were utilized. Gould's manuals are 

well illustrated, which made them appealing to beginners. 

Mahler is more restricted to the area covered in this study 

and has more simplified keys. This made his manual quite 

useful. In addition to these, Pohl (1978), Mohlenbrock 
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(1972), and Hitchcock (1935), as well as Correl and Johnson 

(1970) were of considerable value. The identification 

process was the most technical and exacting aspect of the 

study and the best measure of participant capability. 

Illustration of the Grasses 

Four techniques for developing illustrations of the 

specimens were attempted. None proved to be entirely 

satisfactory. Computer imaging, perhaps, has the greatest 

potential. Figure 7 (Appendix A) shows an example of this 

effort and Figure 8 (Appendix A) gives a list of items 

necessary for this capability. The costs were prohibitive 

for this study, but the strategy may prove productive if 

resources are available. In this technique, the computer 

was equipped to capture the picture from a video camera and 

store this on a disk. The information was then scanned and 

recorded on paper. The trial failed because of lighting 

deficiencies and the video camera had only 400 lines 

capability while 800 are required. 

Scanning of actual specimens was attempted for the sake 

of curiosity. The results obtained were quite good, even 

better than illustrations in some published works. Figure 9 

(Appendix A) is an example of this effort. Copies of actual 

specimens made on an ordinary Xerox copier were not without 

some merit. 

Line-drawing is a traditional and effective technique 

for illustrating. Talent for this is probably available in 
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most biology classes and would almost certainly abound in 

colleges where art and drawing are taught. Figure 10 

(Appendix A) shows an example produced in this study. 

Unfortunately, this strategy was disdained until too late in 

the study. The process is quite laborious and time 

consuming. 

The illustrations in the manual section of this report 

were produced by 35mm photography. The pictures were 

scanned onto paper by a 500 color copier which yields a 

black and white image when black and white film has been 

used. A Pentzx LX camera with a 50mm macro-lens was the 

primary camera and either Kodak TMAX ASA100 or Kodak 

technical pan TP135 film was used. Various filter and 

diopter combinations were necessary for best results. 

To assure the procurement of sufficient useable photos, 

9 exposures of each specimen were made. Three of these were 

of the entire plant, three at an intermediate range, three 

of a spikelet at close range. The best was chosen for 

inclusion in the manual. Each exposure of these groups had 

a different f-stop setting and consequently a different 

shutter speed. The number of exposures indicates the degree 

of difficulty in photographing this type of specimen. 

Others attempting this type of work might be well advised to 

consult a professional photographer. In the case of this 

study, one nonregistered two-year college student did 

assist. It was thought that his enrollment status did not 
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impugn the integrity of the study. The overall result of 

the photographic effort, while not as effective as 

anticipated, is adequate for its purposes as seen in the 

next chapter of this report. 

Analysis of the Data 

The data consists of the records of events during the 

course of the study, the analysis of student training, the 

herbarium, and the finished manual. Personnel at the 

Botanical Research Institute of Texas, Fort Worth, Texas and 

staff members of the Tracey Herbarium at Texas A & M 

University served as taxonomic experts and have verified 

identification of specimens. The biology faculty of the 

University of North Texas have evaluated the manual as to 

its acceptability and overall value. 



CHAPTER IV 

RESULTS 

This chapter consists of material usually found in 

botanical works known as manuals. There is a distinction, 

as noted above, in the definition of terms between a manual 

and a flora. In actual practice, the terms are increasingly 

used synonymously. Manuals are usually more rigorous 

treatments so this chapter may, perhaps, be more accurately 

termed a flora. Often manuals or flora begin with a brief 

treatment of geographic, geologic, climatic, and edaphic 

features of the area. In this case, this practice was 

foregone as these factors are not strictly relevant to the 

purpose of the research. The manual begins immediately with 

a simplified key to the genera and this is followed by 

illustrated descriptions of each species. Most of the data 

in the descriptions is from the specimens in hand, but 

support for this was drawn liberally from Gould (1974, 1978) 

and Mahler (1988). A glossary of terms is usually included 

in a manual or flora. This is not included in this instance 

as the manual is for demonstration purposes and will not 

actually be used. 

33 
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An Illustrated Manual of the Common Grasses 

of Ellis County, Texas 

Key to the Genera 

Annual. Spikelet 2 or more-flowered. Ligule 

mostly a scale. Lemmas awned, bent. Glumes 

large, to 25 mm long. 

Avena p. 45 

Annual. No ligules. Dense panicle, mostly 

on one side of branches. 

Echinochloa p. 64 

Annual. Branched inflorescence at tip of stem. 

Spikelets to 5 flowers. 

Eleusine p. 67 

Annual. Spikelets, 3 per node with 2-or more 

awns. 

Hordeum p. 75 

Annual. Lemma thin 2-toothed. Awn geniculate in 

middle. Spikelets not paired. 

Limnodea p. 77 

Annual. 50-90 cm tall. Spikelets borne on 

opposing sides of zig-zag axis. Awned or 

awnless. 

Triticum p. 104 

Annual. Panicle spike-like. Lemmas awned on 

back below apex. Ligule a scale. 

Trisetum p. 103 
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Perennial. Panicle. Spikelets pairs, 1 perfect, 

1 staminate or absent. Ligule membranous. 

Andropoaon p. 39 

Perennial. Panicle. Spikelets awnless. First 

glume more than 1/2 spikelet length. 

Brachiaria p. 52 

Perennials. With rhizomes usually. Spikes 

Pectinate and sessile. Glumes 1-nerve, 

lemmas with 3 nerves. 

Bouteloua p. 49 

Perennial. Rhizomes and stolons present. 

Male spikelets borne on one side of axis. 

Sod-former. 

Buchloe p. 58 

Perennial. Phizomes and stolons present. 

Spikelets 1-flowered. Branches of 

inflorescence 3-4 at tip of axis. 

Cvnodon p. 62 

Perennial. Glumes prominently awned. 

Spikelets mostly 4 per node. Zig-zag axis. 

Elvmus p. 68 

Perennial. Spikelets 2-to-many florets. 

Lemmas acute awned or awnless. One-sided. 

Festuca p. 74 
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Perennials. Spikelets almost sessile or 

shortly pedicelled on one side of 

flattened axis. First glume absent. 

Paspalum p. 85 

Perennial, one annual. Ligule a scale. 

Panicle various. Lateral nerves of lemmas 

mostly absent. 

Poa p. 88 

Perennial. Non-rhizomatous. Racemes. To 2 m 

tall. Perfect, neuter and staminate spikelets. 

Schizachvrium p. 91 

Perennial. Rhizomatous. Panicle narrow 

and dense or loose. 

Sorahum p. 96 

Perennial. Short rhizomes. To 2.5 m tall. 

Contracted panicle. Inflorescence usually 

over 7 cm long, spreading. 

Sorghastrum p. 95 

Perennial. Lemma awn 4-10 cm long. Neck 

and hairs around awn. 

Stipa p. 100 

Perennial. Spikelets close-set on slender 

branching axis, 1-flowered. Axis loosely 

coiled. 

Schedonnardus p. 90 
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Perennial. Tufted. Ligule, hair. Panicle. 

Lemmas notched or rounded, 3-nerves. 

Tridens p. 101 

Perennial. Monecious. Staminate upper, 

pistillate lower. To 2 m tall. 

Tripsacum p. 102 

Annual or perennial. Lemmas 3-awned. 

Aristida p. 42 

Annual or Perennial. Spikelets pedicelled, 

almost sessile, 2 or more flowered. Sheaths 

closed till late. Lemmas sharp pointed, 

or short to medium awned. 

Bromus p. 54 

Annuals or perennials. Ligules membranous. 

Spikelets paired, first perfect and second 

neuter or staminate. Paniculate. 

Bothriochloa p. 46 

Annuals or perennials. Spikelets inside 

bur. Involucre of spines. 

Cenchrus p. 59 

Annuals or perennials. Inflorescence 

digitately branched at tip of stem. 

Chloris p. 60 

Annuals or perennials. Digitate panicle. 

Branches not from tip of axis. 

Digitaria p. 63 
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Annuals or perennials. Spikelets mostly 

sessile and densely spaced. Ligule, ring 

of hair. Lemmas obtuse and awnless. 

Eraarostis p. 70 

Annuals and perennials. Ligules membranous. 

Spikelets 2-10 florets. Inflorescences have 

numerous spicate branches along main axis. 

Leptochloa p. 76 

Annual or perennials. Spikelets 5-15 flowered, 

1 per node, alternate. Keels of lemmas 

pressed against axis. 

Lolium p. 78 

Annual or perennial. Panicles branched 

freely. 

Panicum p. 80 

Annual or perennial. Panicles, lemma awnless. 

Ligule small ring of hair. Lemma 1-nerved. 

Seed not a true caryopsis. Falls from floret. 

Sporobolus p. 97 

Annual or perennial. Panicle a dense slender 

spike. Spikelets with involucre of bristles. 

Setaria p. 92 
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Andropocron aerardii Vitman 

Big Bluestem 

DURATION. Perennial. 

HABIT. 1-2.5 m tall. 

INFLORESCENCE. 2-7 spicate branches. Spikelets 7-11 mm long. 

LIGULE. Membranous, truncate, erose. 

HABITAT. Tall grass prairie areas. More moist areas. 

FREQUENCY. Common. Locally abundant. 

FLOWERING. August through November. 
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Andropoaon alomeratus (Walt.) B.S.P. 

Bushy Bluestem 

DURATION. Perennial. 

HABIT. Culms densely cespitose. Up to 160 cm tall. 

INFLORESCENCE. Flowering culms branches and rebranches. 

Villous, broom-like. 

LIGULE. Membranous, ciliate, some long hairs present. 

HABITAT. Low, moist areas but not exclusively so. Poor, 

disturbed soils and ungrazed places. 

FREQUENCY. Widespread and locally abundant. 

FLOWERING. Autumn mostly, but anytime. 
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Andropocron virainicus L. 

Broomsedge Bluestem 

DURATION. Perennial. 

HABIT. Clums to 100 cm tall. Branched to produce several 

inflorescences. 

INFLORESCENCE. Yellowish, bronze-tinged bracts. Rachillas 

and pedicels with long silky hairs. Lemma with 1-2 cm 

awn. 

LIGULE. 0.5-1.5 mm, ciliate. 

HABITAT. Moist areas especially, but scattered over large 

areas. 

FREQUENCY. Locally numerous. 

FLOWERING. September to November. 
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Aristida olicrantha Michx. 

Oldfield Threeawn 

DURATION: Annual. 

HABIT: Tufted, much branched near base. 20-60 cm tall. 

INFLORESCENCE. Panicle or raceme, purplish, central awn 

slightly longer than other two. 

HABITAT: Roadsides, disturbed areas, also on poorer soils, 

gravel pits. 

FREQUENCY: Found most places. Locally abundant. 
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Aristida purpurea Nutt. 

Purple Threeawn 

DURATION. Perennial. 

HABIT. Slender, tufted, to 70 cm tall. 

INFLORESCENCE. Panicle, main axis flexous to curving. Not 

densely flowered. Awns 3-4 cm long. 

LIGULE. Ciliate membrane. 

HABITAT. Rocky soils, clay and limestone areas. 

FREQUENCY. Widespread, locally abundant. 

FLOWERING. Spring to October. 
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Arundo donax L. 

Giant Reed 

DURATION. Perennial. 

HABIT. To 6 m tall. Thick, knotty rhizomes. 

INFLORESCENCE. 30-60 cm long. Dense, many-flowered with 

erect branches, compact. Spikelets 2-4 florets. 

LIGULE. Membranous, ciliated. 

HABITAT. Low places, culverts, ditches. Plant along 

highways. 

FREQUENCY. Where planted. 

FLOWERING. Autumn. September-November. 
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Avena fatua L. 

Wild Oat 

DURATION. Annual. 

HABIT: 30-60 cm tall. 

INFLORESCENCE. A loose panicle/ drooping spikelets, awn of 

lemma bent somewhat. 

LIGULE. Membranous, mostly acute, toothed. 

HABITAT. Roadsides, turn-rows, ditches, fence-lines, 

disturbed areas. 

FREQUENCY. Abundant. 

FLOWERING. April-June. 
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Bothriochloa laauroides var. torrevana (Steud) Gould 

Silver Bluestem 

DURATION. Perennial. 

HABIT. To 80 cm tall. 

INFLORESCENCE. Panicle, contracted densely flowered. 

Branches spread with age. 

LIGULE. Membranous, obtuse to truncate. 

HABITAT. Roadsides, clayey soil, dry ditches, railroad 

right-of-ways. 

FREQUENCY. Very common. 

FLOWERING. May to November. 
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Bothriochloa laauroides (DC.) 

Herter ssp. ischaemum (L.) Keng. 

DURATION. Perennial. 

HABIT. Tufted, slender erect or decumbent culms, rhizomatous 

INFLORESCENCE. 4-10 cm long, up to 8 primary branches, 

purplish. 

LIGULE. Papery, minutely ciliate, round to truncate. 

HABITAT. Roadside and pasture grass. 

FREQUENCY. Common. 

FLOWERING. Mid-summer to late autumn. 
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Bothriochloa ischaemum (L.) Keng. 

King Ranch Bluestem 

DURATION. Perennial. 

HABIT. Tufted, slender erect or decumbent culms, rhizomatous 

INFLORESCENCE. 4-10 cm long, up to 8 primary branches, 

purplish. 

LIGULE. Papery, minutely ciliate, round to truncate. 

HABITAT. Roadside and pasture grass. 

FREQUENCY. Common. 

FLOWERING. Mid-summer to late autumn. 
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Bouteloua curtipendula (Michx.) var. curtipendula Torr. 

Side-oats Grama 

DURATION: Perennial. 

HABIT: Creeping rhizomes, 30-100 cm tall. 

INFLORESCENCE. Stout axis about 1/2 height of plant, up to 

25 reflexed branches of spikelets on one side mostly. 

Lemma awnless. 

LIGULE. Membraneous, truncate, erose, short. 

FREQUENCY: Sparse, but may be locally abundant. 

FLOWERING. Spring to mid-summer. March-July. 
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Bouteloua ricridiseta (Steud.) Hitchc. 

Texas grama 

DURATION. Perennial 

HABIT. Tufted, 15-35 cm tall. May be densely clustered. 

INFLORESCENCE. Axis to 6 cm long. Spikelets 10 or less, 

wedge shaped. Awns spreading and stiff. 

LIGULE. Membranously-based hairs. 

HABITAT. Roadsides, ungrazed areas, more moist slopes, 

poorer soil. 

FREQUENCY. Sparse. Locally abundant. 

FLOWERING. March to autumn. 
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Bouteloua hirsuta Lag. 

Hairy Grama 

DURATION. Perennial. 

HABIT. 15-40 cm tall. Branching below. 

INFLORESCENCE. Branch rachis projecting a few mm beyond 

terminal spikelet. 

LIGULE. Ciliate. 

HABITAT. Grassy areas, open places in woods, but mostly on 

poorer limestone outcroppings and soil. 

FREQUENCY. Not common, but locally numerous. 

FLOWERING. Early summer to late autumn. 



52 

* 

Brachiaria fasciculata (Sw.) Parodi 
(Panicum fasciculatum Swartz) 

Browntop Brachiaria. Signalgrass 

DURATION. Annual. 

HABIT. 30-120 cm tall. Reclining lower down and rooting at 

nodes. 

INFLORESCENCE. Panicle, 6-12 cm long. Branches to 8 cm, 

stalks downy. Spikelets bronze or brownish. 

LIGULE. Membranous. 

HABITAT. Low moist areas, roadsides, ditches. 

FREQUENCY. Not common. 

FLOWERING. April and May. 
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Brachiaria texana (Buckl.) S.T. Blake 
(Panicum texanum Buckl.) 

Texas Millet 

DURATION. Annual. 

HABIT. Clumped. 40-110 cm tall, culms curve upward from 

spreading base. Rooting at lower nodes. 

INFLORESCENCE. Panicle. Branches erect pressing central 

axis. Spikelet stalks downy. 

LIGULE. Membranous. 

HABITAT. Moist places, ditches, disturbed areas. 

FREQUENCY. Locally numerous. 

FLOWERING. Spring to November. 
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Bromus catharticus (Willd.) H.B.K. 

Rescue Grass 

DURATION. Annual. 

HABIT. Tufted. To 80 cm tall. 

INFLORESCENCE. Panicle, open, drooping, flattened spikelets. 

Awnless. 

LIGULE. 2-7 mm, thin, acute, entire. 

HABITAT. Disturbed areas, vacant lots, turn rows. 

FREQUENCY. Locally abundant. Common. 

FLOWERING. March to May. 
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Bromus iaponicus Thumb, 

Japanese Brome 

DURATION. Annual. 

HABIT. 30-60 cm tall. Slender culms. 

INFLORESCENCE. Panicles slender, flexing, pedicel kinked, 

8-20 can long. Spikelets 6-12 florets, about 2 cm long 

LIGULE. Small membranous. 

HABITAT. Widespread over area. 

FREQUENCY. Abundant. 

FLOWERING. Early to late spring. 
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Bromus tectorum L. 

Cheat Grass, Downy Chess 

DURATION. Annual. 

HABIT. To 80 cm tall. Lower sheaths densely pubescent. 

INFLORESCENCE. Panicle, branches droop, loose. Spikelets 

with 4-6 florets. Awns 10-18 mm long. 

LIGULE. Minute, membranous. 

HABITAT. Disturbed areas, overgrazed pastures, roadsides 

FREQUENCY. Sparsely widespread, locally dense. 

FLOWERING. Spring, early summer. 
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Bromus diandrus Roth. 

Ripgut Grass 

DURATION. Annual. 

HABIT. 15-60 cm tall. 

INFLORESCENCE. Panicle, lemmas awned 3-6 cm, 

LIGULE. Membranous. 

HABITAT. Roadways, turnrows, waste places. 

FREQUENCY. Sparse. 

FLOWERING. March to May. 
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Buchloe dactyloides (Nutt.) Engelm. 

Buffalograss 

DURATION: Perennial. 

HABIT: Up to 20 cm tall, usually shorter, spreading outward 

from base by slender stolons. 

INFLORESCENCE. Dioecious. Staminate, exserted, 1-3 branches 

at top of stem, red anthers. Pistillate, low in leaves, 

burr-like. 

LIGULES. Ciliate, truncate. 

HABITAT: Widespread on all soil types, pastures, lawns. 

FREQUENCY: Abundant. 

FLOWERING: April to mid-October. 
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Cenchrus incertus M.A. Curtis 

Grass-bur 

DURATION. Annual or short-lived perennial. 

HABIT. Culms geniculate and spreading. 10-40 cm tall, mostly 

shorter. 

INFLORESCENCE. Develops into spinous bur with 8 0 to 40 

retorse barbs. 

LIGULE. Ciliate ring of fine, soft hairs 0.5-1.5 mm. 

HABITAT. Pastures, roadsides, ditches. Universal. 

FREQUENCY. Locally abundant 

FLOWERING. May to October. 
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Chloris verticillata Nutt. 

Windmill Grass 

DURATION. Perennial. 

HABIT. Culms erect or decumbent, to 35 cm tall. 

INFLORESCENCE. Panicle with spreading branches to 15 cm 

long. 2-5 verticils separated by 5-10 mm. 

LIGULE. Membranous, ciliate with long hairs at edges. 

HABITAT. Gravelly soil, roadsides, disturbed areas. 

FREQUENCY. Common but never abundant. 

FLOWERING. May to October. 
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Chloris vircrata SW 

Showy Chloris 

DURATION. Annual. 

HABIT. Low branching culms. Attractive. 

INFLORESCENCE. Panicle, up to 20 branches, 

LIGULE. Membranous, truncate, ciliate. 

HABITAT. Roadsides, ditches, waste ground, 

FREQUENCY„ Not numerous, even locally. 

FLOWERING. Spring to late autumn 
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Cynodon dactylon (L.) Pers. 

Bermuda Grass 

DURATION. Perennial. 

HABIT. Low. Stoloniferous and rhizomatous. 

INFLORESCENCE. 3-5 spike-like branches, digitate. 

LIGULE. Membranous, ciliate. 

HABITAT. Almost anywhere. 

FREQUENCY. Common weed. Cultivated as lawns and turf for 

sports activity. 

FLOWERING. Through entire year if weather is not too cold, 

Spring through autumn otherwise. 
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Diaitaria sanauinalis (L.) Scop. 

Hairy Crabgrass 

DURATION. Annual. 

HABIT. Decumbent spreading stems. Rooting at nodes. 

INFLORESCENCE. 4-9 branches. 

LIGULE. Membranous, truncate, erose, 0.5-1.5 mm. 

HABITAT. Roadsides, field borders, lawns, waste places, all 

soils. 

FREQUENCY. Widespread. Locally abundant. 

FLOWERING. Mid-summer to October. 
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Echinochloa colona (L.) Link 

Jungle Rice 

DURATION. Annual. 

HABIT. 10-70 cm long. 

INFLORESCENCE. 3 to 7 unbranched primary branches 

distributed along axis. 

LIGULE. Absent. 

HABITAT. Disturbed areas, fields, and waste places. 

FREQUENCY. Locally abundant. 

FLOWERING. August to November. 
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Echinochloa crus-pavonis (Kunth. in H.B.K.) Schultes 

DURATION. Annual. 

HABIT. 2 m tall, large, coarse. Nodes enlarged slightly. 

Purplish cast to leaves. 

INFLORESCENCE. Panicles to 30 cm long. Many florets, densely 

spaced. Setae on branches. 

LIGULE. None. 

HABITAT. Roadside. 

FREQUENCY. Very rare. 

FLOWERING. Late summer and autumn. 
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Echinochloa crusaalli (L.) Beauv. var. crusaalli 

Barnyard Grass 

DURATION. Annual. 

HABIT, erect or prostrate spreading culms, to 100 cm long, 

some longer. 

INFLORESCENCE. Panicle. Spikelets awned or awnless, 

straw-colored, green, or purplish. 

LIGULE. Absent. 

HABITAT. Disturbed areas, abandoned farmyards, ditches, 

roadsides. 

FREQUENCY. Locally abundant. Sparse overall. 

FLOWERING. Mid-summer to late autumn. 
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Eleusine indica (L.) Gaertn. 

Goosegrass 

DURATION. Annual. 

HABIT. Mostly erect culms to 60 cm tall. Branches at tip of 

culm. 

INFLORESCENCE. Spikelets overlapping on branches. 

LIGULE. Membranous, truncate, mostly entire, ciliate. 

HABITAT. All soils, gardens, roadsides, fields and waste 

ground. 

FREQUENCY. Not common. 

FLOWERING. June to October. 
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Elvmus canadensis L. 

Canada Wildrye 

DURATION. Perennial. 

HABIT. 80-150 cm tall. Tufted. No rhizomes. 

INFLORESCENCE. Spike, erect or nodding. Spikelets 2 or 3 at 

each node. 

LIGULE. Membrane, truncate. 

HABITAT. Roadsides, railways, limestone and clay soil. 

Waste places. 

FREQUENCY. Locally abundant. 

FLOWERING. Spring to early summer. 
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Elymus vircrinicus L. 

Virginia Wildrye 

DURATION. Perennial. 

HABIT. To 140 cm tall. Tufts. 

INFLORESCENCE. Spike dense, stiff erect. Awns 4-5 mm long 

LIGULE. Small, membranous, truncate. 

HABITAT. Fence rows, along creek banks, open wooded areas 

FREQUENCY. Not abundant, may be locally dense. 

FLOWERING. Spring to mid-June. 
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Eracrrostis curtipedicellata Buckl 

Gummy Lovegrass 

DURATION. Perennial. 

HABIT. Culms viscid, tufted to 60 cm tall. 

INFLORESCENCE. Panicle open, ovate. 

LIGULE. Short ciliate fringe. 

HABITAT. Clay soil, poorer soils. 

FREQUENCY. Rare. 

FLOWERING. Spring, again in autumn. 
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Eraarostis barrelieri Daveau 

Mediterranean Lovegrass 

DURATION. Annual. 

HABIT. Low spreading. 10-24 cm tall. 

INFLORESCENCE. Panicle dense. Spikelets dark colors, red to 

brown. 

LIGULE. Dense ring of delicate hairs. 

HABITAT. Waste ground, roadsides. 

FREQUENCY. Never numerous. 

FLOWERING. May to September and later. 
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Eraarostis cilianensis (All.) E. Mosher. 

Stinkgrass 

DURATION: Annua1 

HABIT: Tufted. 10-50 cm tall. 

INFLORESCENCE. Panicle. Densely flowered. Glandular pits 

present on keel of lemma,- 20 or more florets per 

spikelet. 

LIGULE: Ciliate, truncate, 0.5 mm long. 

HABITAT: Widespread in disturbed soil. 

FREQUENCY: sparse to locally dense. 

FLOWERING: Late summer to October. 
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Eriochloa sericea (Scheele) Munro ex Vasey 

Texas Cupgrass 

DURATION. Perennial. 

HABIT. Erect, to 100 cm tall. 

INFLORESCENCE. Panicle, narrow with several separated erect 

branches 1-3 cm long. 

LIGULE. Not determined. 

HABITAT. Fence lines, pastures if ungrazed, roadsides. 

FREQUENCY. Locally numerous. 

FLOWERING. Early spring to November. 
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Festuca arundinacea Schreb. 

Alta fescue 

DURATION. Perennial. 

HABIT. 60-120 cm tall. Clumps. 

INFLORESCENCE. Panicle narrow and dense, 10-30 cm long 

Disarticulation between florets. 

LIGULE. Ciliated membrane. 

HABITAT. Edge of pasturelands, roadsides, waste places 

FREQUENCY. Common. 

FLOWERING. April to June. 
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Hordeum pusillum Nutt 

Little Barley 

DURATION. Annual. 

HABIT. Tufted, to 40 cm tall, mostly shorter. 

INFLORESCENCE. Spike, narrow, dense, 4-8 cm long 

LIGULE. Membranous, truncate, entire. 

HABITAT. Roadsides, anthills, disturbed places. 

FREQUENCY. Common. Locally profuse. 

FLOWERING. March to June. 
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Leptochloa filiformis (Lam.) Beauv. 

Red Sprangletop 

DURATION. Annual 

HABIT. Slender, decumbent-spreading culms, 10 to 60 cm tall 

INFLORESCENCE. Up to 30 cm long. Numerous branches 

scattered, slender, flexuous. 

LIGULE. Membranous, truncate to obtuse, erose, ciliate. 

HABITAT. Disturbed soils, ditches, pastures, roadsides. 

FREQUENCY. Never abundant. 

FLOWERING. Late spring to autumn. 
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Limnodea arkansana (Nutt.) L.H. Dewey 

Ozark Grass 

DURATION. Annual. 

HABIT. Short-lived. 2 0-50 cm tall. 

INFLORESCENCE. Panicle, narrow, 5-20 cm long. 

LIGULE. A lacerate-ciliate scale. 

HABITAT. Stream banks, ditch banks and grasslands 

FREQUENCY. Rare. 

FLOWERING. March to June. 
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Lolium perenne L. 

Ryegrass 

DURATION. Annua1. 

HABIT. To 70 cm tall. 

INFLORESCENCE. Spike, 10-20 cm long. 

LIGULE. Membranous, entire, obtuse. 

HABITAT. Weeds of roadsides, ditches. Cool season lawngrass 

FREQUENCY. Widespread. Abundant. 

FLOWERING. March to June. 
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Lolium temulentum L 

Darnel 

DURATION. Annual. 

HABIT. Short-lived. 

INFLORESCENCE. Spike. 

LIGULE. Membranous. 

HABITAT. Roadsides. 

FREQUENCY. Rare. 

FLOWERING. May to June 



80 

V"4' 

Panicum capillare L. 

Common Witchgrass 

DURATION. Annual. 

HABIT. Culms 20-80 cm tall, very pubescent at least at 

nodes. 

INFLORESCENCE. Panicle, large, spreading, break off at 

maturity. 

LIGULE. Half membranous, half ciliate, truncate. 

HABITAT. Disturbed areas, gardens, roadways, vacant lots. 

FREQUENCY. Common, but not abundant. 

FLOWERING. Spring. 
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Panicum obtusum H.B.K. 

Vine Mesquite, Wiregrass 

DURATION. Perennial. 

HABIT. Erect culms to 60 cm tall. Long wiry stolons. 

INFLORESCENCE. Panicle, narrow and contracted or a raceme. 

LIGULE. Membranous, obtuse, entire, may be lacerate. 

HABITAT. Poor soils, ditches that dry out. 

FREQUENCY. Rare. 

FLOWERING. May to autumn. 
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Panicum viraatum L. 

Switchgrass 

DURATION. Perennial. 

HABIT. Scaly rhizomes. Up to 2.5 m tall. 

INFLORESCENCE. Panicle, open, many flowered. 

LIGULE. Ciliate, truncate, interspersed hairs to 5 mm in 

length. 

HABITAT. Moist areas, low places. 

FREQUENCY. Locally numerous. 

FLOWERING. Late summer to October. 
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Panicum coloratura L. 

Kleingrass 

DURATION. Perennial. 

HABIT. Tufted. 60-135 cm tall. Knotty bases. 

INFLORESCENCE. Panicle 8-25 cm long. Spikelets, pedicelled, 

on rebranched branches. 

LIGULE. Membranous, fringed. 

HABITAT. Used as forage. Found along roadsides, fence-lines 

and turnrows. 

FREQUENCY. Rare. 

FLOWERING. May to September. 



•' t* 

84 

Panicum halli Vasey 

Halli's Panicum 

DURATION. Perennial. 

HABIT. 20-80 cm high. Erect, stiff culms. 

INFLORESCENCE. Panicles many branches, with smaller 

branches. 

LIGULE. Membranous. 

HABITAT. Roadsides, moist places. 

FREQUENCY. Less than common. 

FLOWERING. April to November. 
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Paspalum dilatatum Poir. 

DURATION. Perennial. 

HABIT. 40-80 cm tall. Decumbent, rooting at lower nodes. 

INFLORESCENCE. 2-7 branches. 4 rows of spikelets usually. 

LIGULE. 1.5-3 mm, membranous, obtuse, erose. 

HABITAT. Low moist places, sometimes in shaded places. 

FREQUENCY. Not common. 

FLOWERING. Spring to autumn. 
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Paspalum floridanum Michx var alabratum Engelm ex Vasey 

Florida Paspalum 

DURATION. Perennial. 

HABIT. Up to 1 m. 

INFLORESCENCE. 2-5 branches 

LIGULE. 1-2 mm, membranous, truncate, entire to toothed. 

HABITAT. Grasslands, roadsides, alleys, waste places. 

FREQUENCY. Common. Not dense even locally. 

FLOWERING. Late summer and autumn. 



87 

Paspalum publiflorum Rupr. ex Fourn. 

Hairy Seed Paspalum 

DURATION. Perennial. 

HABIT. 40-80 cm tall. Decumbent, rooting at lower nodes. 

INFLORESCENCE. 2-7 branches. 4 rows of apikelets usually. 

LIGULE. 1.5-3 mm, membranous, obtuse, erose. 

HABITAT. Low moist places, sometimes in shaded places. 

FREQUENCY. Not common. 

FLOWERING. Spring to autumn. 
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Poa annua L. 

Annual Bluegrass 

DURATION. Annual. 

HABIT. Tufted. Geniculate culms to 30 cm tall, usually 

shorter. 

INFLORESCENCE. Panicle, open, smallish. 

LIGULE. Membranous, obtuse, erose. 

HABITAT. Lawns and lawn borders. 

FREQUENCY. Locally abundant, very common weed. 

FLOWERING. October to late spring. 
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Poa arachnifera Torrey 

Texas Bluegrass 

DURATION. Perennial. 

HABIT. Tufted, rhizomatous. 35-45 cm tall. Stiffly erect. 

INFLORESCENCE. Panicle, narrow and somewhat lobed, 5-15 cm 

long. Dioecious. Pistillate, long kinky hair. Staminate 

not hairy. 

LIGULE. Pointed membrane, short. 

HABITAT. Grassy areas, woody areas, roadsides. 

FREQUENCY. Not abundant. 

FLOWERING. Late spring-early summer. 
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Schedonnardus paniculatus (Nutt.) Trel. 

Tumblegrass 

DURATION. Perennial. 

HABIT. Culms long to 70 cm, decumbent at base, spreading. 

INFLORESCENCE. Long panicle, curving axis, branches at right 

angles and 10 cm plus long. Panicle breaks off at 

maturity. 

LIGULE. Scale 

HABITAT. More mesic spots in open ungrazed grassy areas, 

disturbed places. 

FREQUENCY. Found in most areas, widespread but never 

abundant. 

FLOWERING. Spring, summer, autumn. 
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Schizachyrium scoparium (Michx) 

Nash Little Bluestem 

DURATION. Perennial. 

HABIT. With or without rhizomes. To 2 m tall. 

INFLORESCENCE. Raceme. Silvery hair prominent. 

LIGULE. Membranous, obtuse, toothed. 

HABITAT. Common in tall grass prairie areas, on rocky 

slopes, lightly grazed areas. 

FREQUENCY. Common. Not abundant. 

FLOWERING. August to December. 
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Setaria italica (L.) P. Beauv. 

Foxtail Millet 

DURATION. Annua1, 

HABIT. Does not persist in nature. To 100 cm. 

Erect. May be geniculate. 

INFLORESCENCE. Panicle, cylindrical to 15 cm long. Densely 

flowered. Bristles numerous, green or purplish. 

LIGULE.Membrane fringed with hair. 

HABITAT. Sometimes cultivated. Found along roadsides on poor 

soil. 

FREQUENCY. Rather rare in nature. 

FLOWERING. May to October. 
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Setaria parviflora (Poir.) Kerguelen 
raeniculata (Lam) Beauv.] 

Knotroot Bristlegrass 

DURATION. Perennial. 

HABIT. To 100 cm tall. Rhizomatous, knotty. 

INFLORESCENCE. Panicles. Flowers densely spaced. Many 

bristles below spikelets. Yellow, green, or purplish 

LIGULE. Membranous, short fringed. 

HABITAT. Moist areas, shores of ponds, creeks, under 

bridges. 

FREQUENCY. Rather common. 

FLOWERING. Prolonged. Early spring-late autumn. 
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Setaria pumila (Poir.) Roemer & Schultes 
[syn. S. alauca (L.) Beauv.] 

Yellow bristlegrass 

DURATION. Annual. 

HABIT. Tufted. To 120 cm tall. Geniculate and branching in 

lower parts. 

INFLORESCENCE. Panicle, dense flowers, cylindrical, up to 10 

cm long. Numerous bristles below spikelets. 

LIGULE. Hairs. 

HABITAT. Disturbed soils, roadways. 

FREQUENCY. Occasional. Widespread. 

FLOWERING. June to September. 
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Sorcrhastrum nutans (L.) Nash 

Yellow Indian grass 

DURATION. Perennial. 

HABIT. Tall up to 2.5 ram, short, stout rhizomes. 

INFLORESCENCE. Loosely contracted panicle 10-30 cm, 

yellowish awn of lemma bent and twisted. 

LIGULE. Membranous, truncate, erose 1.5 to 6 m long. 

HABITAT. Tall grass prairie. Thrives best in more mesic 

places. Ungrazed areas. 

FREQUENCY. Sparse. Locally abundant. 

FLOWERING. Autumn, September to November 
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Sorghum halepense (L.) Pers. 

Johnson Grass 

DURATION. Perennial. 

HABIT. To 2 m tall or higher. Coarse culms and blades. 

Large, long whitish rhizomes. 

INFLORESCENCE. Panicle, large, open and freely branches. 

LIGULE. Membranous, truncate, ciliate, 1.5-3 mm. 

HABITAT. Universal. Waste places to cultivated places. 

FREQUENCY. Widespread, locally abundant, troublesome weed, 

or valuable hay crop. 

FLOWERING. Prolonged, March to November. 
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Sporobolus asper (Michx.) Kunth 

Tall Dropseed 

DURATION. Perennial. 

HABIT. To 120 cm tall. Slender culms. May be solitary or in 

small tufts. 

INFLORESCENCE. Terminal panicles compact, may have axillary 

panicles. Glumes green, silver or purplish. 

LIGULE. Membranous, ciliate, short. 

HABITAT. Pasturelands, fence lines, roadways. 

FREQUENCY. Never abundant. 

FLOWERING. Autumn to late November. 
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Sporobolus vaainaeflorus (Torr. ex Gray) 

Wood var. nealectus (Nash) Scribner 

Puffsheath Dropseed 

DURATION. Annual. 

HABIT. Erect or decumbent 10-40 cm tall, inflated sheaths 

INFLORESCENCE. Terminal panicles 2-5 cm long. 

LIGULE. Short ciliate membrane. 

HABITAT. Disturbed places. 

FREQUENCY. Very rare here. (This identification is 

questionable.) 

FLOWERING. August-November. 
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Sporobolus vaainaeflorus (Torr. ex Gray) Wood 
var. vaainaeflorus 

DURATION. Annual, tufted. 

HABIT. 15-70 cm tall. Spreading erect. 

INFLORESCENCE. Panicles terminal and axillary, contracted, 

on upper 3-5 nodes. 

LIGULE. Ciliated membrane minute. 

HABITAT. Disturbed sites, poor soil, roadsides. 

FREQUENCY. Rather common. 

FLOWERING. Autumn. 
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Stipa leucotricha Trin & Rupr. 

Texas Wintergrass 

DURATION. Perennial. 

HABIT. Tufted, to 70 cm tall. 

INFLORESCENCE. Panicle, 6-25 cm long. Sharp pointed callus. 

awn geniculate 2-3 times and much twisted. 

LIGULE. Membranous, truncate, erose. 

HABITAT. Open grassy areas. Poor soil, roadsides, pastures. 

FREQUENCY. Locally abundant. 

FLOWERING. Spring and early summer. 
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Tridens albescens (Vasey) Woot. & Standley 

DURATION. Perennial. 

HABIT. Tufted. Rhizomatous base. 

INFLORESCENCE. Panicle. Contracted, dense. Lemma tips 

purplish. 

LIGULE. Hairs. 

HABITAT. Ditches, swales, moist to wet areas. 

FREQUENCY. Not too abundant. 

FLOWERING. Spring to November. 
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Tripsacum dactvloides (L.) L. 

Eastern Gammagrass 

DURATION. Perennial. 

HABIT. Thick, knotty rhizomes. 1.5-3 m tall. Clumped. 

INFLORESCENCE. Spike-like raceme. Usually branched. 

Staminate above, pistillate below. 12-25 cm long. 

LIGULE. Short lacerated membrane. 

HABITAT. Moist areas, low places in ungrazed grassland 

FREQUENCY. Rare. 

FLOWERING. Autumn, may be earlier. 
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Trisetum interruptum Buckl. 

Prairie Trisetum 

DURATION. Annual. 

HABIT. Tufted, bending-spreading culms to 50 cm tall. 

INFLORESCENCE. Narrow contracted panicle 5-10 cm long. Awns 

to 8 mm long twisted slightly and bent at maturity. 

LIGULE. Ciliate membrane. 

HABITAT. Waste places, roadsides. 

FREQUENCY. Scattered, never abundant. 

FLOWERING. March to May. 
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Triticum aestivum L. 

Wheat 

DURATION: Annua1. 

HABIT: 50-90 cm tall, may be shorter. 

INFLORESCENCE. Spike rather stiff, 5-12 cm, spikelets 

2-ranked, awned or awnless, glumes 3-4 mm broad. 

LIGULE. A ring of short cilia backed by row of bristle-like 

hairs. 

HABITAT. Cultivated, frequent escapee along roadsides and 

railroads. 

FREQUENCE. Widespread sparsely, but may be locally abundant 

Cultivated. 

FLOWERING. Late March to May. 
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Triticum cylindricum (Host.) Ces. 

Jointed Goatgrass 

DURATION. Annual. 

HABIT. Tufted, to 60 cm tall. 

INFLORESCENCE. Spike, cylindrical, fitted closely together. 

LIGULE. Short, erose, truncate scale. 

HABITAT. Roadsides, fences, waste places, ungrazed areas. 

FREQUENCY. Not common. May be profuse locally. 

FLOWERING. April to June. 
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CHAPTER V 

DISCUSSION 

The characteristics and capabilities of two-year 

college students have not been fully determined and 

evaluated. Monroe (1976), Cohen (1989), and others listed 

in the literature review above have contributed to an 

ongoing assessment of this group, and the work reported here 

is a continuation of such efforts. Specifically, an 

evaluation of the ability of this student group to do 

elementary plant taxonomic work was attempted. It was 

assumed that success in botanical taxonomy could be 

realized, but even if this were not the case, an enhanced 

understanding of an entire subset of college students would 

thereby be attained. 

The experimental design was quite simple. Selected 

student and faculty participants were to collect, preserve, 

and identify the species of grass plants in a specific 

geographic area. As they did this, they first would be 

developing a manual of this taxonomic group? secondly, they 

would be developing a model for future taxonomic work of 

this sort; and thirdly, the level of success would be the 

basis for evaluation of the potential of these students. 
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Thus, two worthwhile objectives were sought in the research: 

the understanding of a subject-group and botanical 

contributions of significant practical value. 

The nature of the data generated precluded 

quantification and statistical analysis. No effort was made 

to quantify or correlate such factors as ACT scores, gender, 

age, time on task, identification success rations or other 

items that could be built into future experimental designs. 

The data consist of field notes, herbarium specimens, and 

the manual. These were subjectively evaluated by the 

researcher and the University of North Texas faculty. The 

staff of the Botanical Research Institute of Texas, located 

in Fort Worth, and Tracey Herbarium of Texas A & M 

University assisted in identification of some species and 

verified all of them. 

Several basic assumptions were elucidated at the 

beginning of the research and are listed in the 

introduction. With the exception of item eight, which can 

only be tested when the strategies employed here are applied 

to other plant groups, experience has demonstrated these to 

be pertinent and valid. 

The additional research questions also posed in the 

introduction have been considered. Those concerning 

selection, training and utilizing of students, collecting, 

illustration of specimens, and applicable computer 

technologies have been dealt with in the methods section. 
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Question four, concerning justification of this type of work 

in regard to the student's intellectual and academic growth 

and development, requires attention at this point. The 

students, by subjective analysis of the researcher, 

benefitted in several ways. They were granted liberty to be 

creative in the development of ideas applicable to the 

project and to be innovative with strategies for the 

implementation of these ideas. They had opportunities to 

observe the precision of thought and expression required in 

scientific activity. They had opportunities to interact 

socially and to interact with nature. They experienced a 

cooperative work setting, a common cause effort. They 

seemingly improved their self-esteem and confidence levels 

in some cases. The overall experience must be judged as 

positive in all parameters. 

Chapter four of this report consists of the manual and 

is the results of the research. Sixty-six species out of 

approximately one-hundred-twenty potential species are 

included in the manual. The estimated number of potential 

species, those likely to be found in Ellis County, Texas, is 

based on Mahler (1988). While the number included in the 

manual is disappointing, it in no way is considered reason 

for a negation of the total project. Isely (1967) and 

Lawrence (1971) suggest that the collection effort be 

extended over several years. Administratively imposed time 

limits precluded such an extended effort in this instance. 
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Collections for this project were made during one growing 

season and part of another. Prolonged inclement weather 

conditions severely hampered collection of autumnal species. 

Hazardous environmental conditions along the Trinity River, 

which included packs of feral dogs, made collection of flood 

plain and many aquatic species unattainable. These, of 

course, could be collected if time were not a factor. Other 

pitfalls of collecting and their remedies are considered in 

the procedures section of this report. The major problem 

resulting from this deficiency of numbers is the diminished 

utility of the manual. 

The key to the genera and species was prepared by the 

faculty participant with limited student assistance. It is 

quite elementary and has utility only when dealing with 

species included in the manual. When the remaining species 

are collected, the key will need to be rigorously revised 

and elevated to a much more professional standard. 
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Limitations of the Study 

As student participants in this study were selected on 

the basis of expressed interest and were rewarded variously, 

any possibility of randomness in the population was 

problematical. Quantification of data was not possible nor 

were strategies of statistical analysis of results. There 

was no overall control group in this institution or 

elsewhere with which comparisons could be made. This may 

have weakened the conclusions of this work and may hinder 

predictions in regard to the results that might be expected 

by other groups attempting similar work. 

A research effort based on the choice of one plant 

family in one county might be questioned as having limited 

value. The basic reason for the decision to use this family 

was one of logistics and time considerations. It, however, 

limited the project to a manageable size. The legitimacy of 

this unit of study was assumed and was amply supported by 

research report above in the synthesis of literature. The 

basis for the choice of the grass family was the easy 

recognizability of the group. The grasses can only be 

confused with the "sedges" and the "rushes." These factors 

facilitated collection and preservation of specimens was 

procedurally simple. The major technical problem was 

identification of the specimens. The grasses are reputed, 

due to the nature of their floral structure, to be second 

only to the "composite" family in their degree of 
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difficulty. Brown (1979) addressed problems involved in 

grass identification. These relate to the small size of the 

flower and the specialized terminology required to describe 

them. She states, "To identify grasses with existing 

technical manuals requires a fair amount of botanical 

knowledge, an endless amount of patience and luck" (p. 2). 

Her book, and other works, show that the lay person can work 

successfully in grass taxonomy and that no specialized 

botanical knowledge is required. Delimitation of the study 

to this plant group does not in fact limit the value of the 

study, but simplified it and enhanced its chances of 

success. Since this has been achieved with the grass 

family, it is projected that success can be achieved with 

other plant groups as well. 

A third area of concern was the attainment of an 

adequate collection of specimens. Failure to do so could 

diminish the integrity of the research effort and would 

lessen the utility of the projected manual. It was 

imperative that the plant collecting effort be as thorough 

as possible. To ensure completeness, it should extend 

through several years. As pointed out above, time 

limitations rendered this impossible. Completeness should 

not be considered essential if success in all other aspects 

have been achieved. There is no way to know with certainty 

that samples of all species have been collected, however, it 
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is estimated that 50% of the existing species were 

collected. 

Conclusions and Projections 

This work contributes significantly to the disciplines 

of education and biology. It focuses on the considerable 

wealth of talent embodied in two-year college students and 

faculty. It enhances understanding and appreciation of this 

group and may lead to better rapport with higher level 

educational institutions. 

The purposes and objectives proposed for this study, 

with the exception noted, have been positively realized. 

The basic research question has been affirmatively answered. 

In addition, a manual has been produced and a model for 

future taxonomic effort has been developed. However, 

nothing has been proven. The degree of success experienced 

here can be attained, but it does not follow that all can do 

it. Conversely, it does not indicate that any could not do 

it more effectively. 

The need for taxonomic work of this type is 

unquestioned. Two-year colleges are uniquely situated to 

accomplish the necessary field work and much of the 

laboratory effort. This will help fulfill the mission of 

the two-year college by providing another avenue of service 

to the general public. Ideally, universities and two-year 

colleges could join in efforts to accomplish this type of 

work. 
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If the model developed here were followed, manuals of 

the entire flora could be produced eventually. The 

resources are available. The greatest need is adequate 

leadership by the faculty. What is here now must be known— 

or how shall what is lost be known? Improved technological 

capabilities will certainly enhance this effort. 
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Expenses 

Transportation $ 750.00 

Food 60.00 

Doctor and medical 45.00 

Herbarium supplies 75.00 

Photographic equipment 1,000.00 

Photographic supplies 700.00 

Postage 20.00 

Labor 60. 00 

Total 2,910.00 

(These are approximations. Exact figures are no longer 

available.) 

Figure 2. Expenditures Incurred During Study 



121 

Log Sheet 

3-26 1:00 p.m. - 5:30 p.m. 51 miles 

Clan Cameron and Stanley Prather 

#1 near Tejas warehouse in Waxahachie. 

#2 near Tejas warehouse in Waxahachie. 

(may be brome.) 

#1 & 2 duplicates of above taken near Lake Waxahachie. 

(Double-crested cormorants (?) on water. 

Reconned along SH 677 to 984 to Bardwell. 

SH 34 to Ennis, US 287 to Waxahachie. 

No specimens taken. 

Topsoil dry and hard. Farmers very active. 

On arrival in Waxahachie—walked around Getzendaner 

Park. Few flowers. 

Grasses too immature to collect. 

70 degrees, clear. Light s. wind. 

4-2 1-5 p.m. 60 miles 

R. LaFon, Clan Cameron 

#3, 4, 5, 6 coll along SH 34 between Ennis and the 

Trinity River. Recon. Alsdorf-Union Hall-Weaver's 

Chapel to river to Bristol. 

Return to Waxahachie. Soil dry 

Figure 4. Typical log sheet 



122 

18"x25"x1/4" PLYWOOD 
DRYER UNIT TOP 

(2) 3/4" ADJUSTABLE 
CANVAS STRAPS 

12"x18"x1/4" PLYWOOD 
PLANT PRESS TOP 

12"x18" CORRUGATED 
VENTILATOR (TYP.) 

12"x18" BLOTTER PAPER (TYP.) 

SPECIMEN PLACEMENT (TYP.) 

12"x18"x 1/4" PLYWOOD 
PLANT PRESS BOTTOM 

PLANT DRYER UNIT 
1/4" PLYWOOD (ALL SIDES) 

(12) 1 1/2"x3/4" WOOD 

HEATER RECEPTACLE 
(4) 1 1/2"x3/4" WOOD STRIPS 

REVERSE VIEW 
DETACHABLE 
14 3/4"x10"x8 
HEATER 

(4) 3/4" WOOD FEET 
(TYP.) 
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Figure 7. Example of Computer Imaging 
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Equipment Prices 

Targa + 16/32 $1,556.00 
Targa cables (2 ea.) 140.00 
Sony 1302 NTSC monitor 708.00 
JVC 1070U RGB camera 1,280.00 
JVC 6:1 manual lens 374.00 
T-Tool 99.00 

Subtotal 4,157.00 
Tax 342•95 

Total 4,499.95 

Suggested computer upgrades: 

16 meg ram @ $40.00 per meg 640.00 
Removable 44/88 drive (internal) 565.00 
676 mb SCSI hard drive 1,362.00 

OR 

Visionetics Viga + 32 1,262.00 
Targa cables (2 ea) 140.00 
Panasonic 1382 SVGA monitor 338.00 
Toshiba IK-541A monochrome camera 800.00 
JVC 6:1 manual lens 374.00 
T-Tools 99.00 

Subtotal 3,013.00 
Tax 248.57 

Total 3,261.57 

Suggested computer upgrades: 

16 meg ram @ $40.00 per meg 64 0.00 
Removable 44/88 drive (internal) 565.00 
676 mb SCSI hard drive 1,362.00 

Figure 8. Two Options for Equipment to Upgrade Computers 
to Do Imaging 
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Figure 9. Scan of Actual Specimen 



127 

Inflorescence Spikelet 

Avena fatua L 

wildoat 

Figure 10. Line Drawing By a Student 
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