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ABSTRACT

A survey instrumen:t was sent to all
doctorate-granting institutions and all institutions identified as
offering doctorates in plan:t biology. Decctorate-granting institutions
were identif:ed usang the U.S. Derartment of Education'’s Higher
Education General Information Surveys (HEGIS) listings. Responses
were received from plant biology program representatives at 197 of
198 inszituzions (99 percent). A total of 154 institutions were
identified as offering graduate training in plant biclogy. Questions
that were inclihded in the 1983 and 1585 questionnaires concerned
these issues: (1) the number of full-time faculty, postdoctoral
fellows/associates, Ph.D. recipients, and full-time graduate students
in plant biology; (2) the departments involved in providing graduate
instruction in plant bioclogy and the numher of plant biology faculty
in ea~h department; (3) the number of foreign graduate students and
postdaoctorates in plant biology; (4) the three major disciplines
within plant biclogy for graduate student training, postdoctoral
research and training, and faculty research; (5) faculty vacancies in
plant biology; (6) disciplines with surpluses or shortages of
positions in various employment categories; (7) the major sources of
financial support for graduate students and postdoctorates; and (8)
the amount 2nd sources of outside funding for plant biology research.
A new question was added in 1989 that asked what factors are limiting
progress in paant biology. Also, new data were collected on faculty
with bachelor's degrees from foreign institutions, and financial data
separating Hatch funds from other outside sources of funds. Unless
stated otherwise, all statistics presented in this report are results
from the 1583 and 1985 surveys. In general, statistics in this report
are presented both as overall totals and using four major categeries:
institutional control (public/private), research size (based on
federally financed research and development expenditures in the life
science), number of full-time plant biolegy faculty (based on
responses to the questionnaires), and geographic region (Northeast,
Central, Southeast, West). More detailed discussion of the research
methodology anc a copy of the 1982 survey questionnaire are included
in Appendixes B and C respectively. (KR)
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Highlights

A spring 1989 HES survey was conducted of plant biology personnel and training at all U.S. institutions
identified as offering doctorate degrees in Plant Biology. These results were compared to the findings of
a similar study done in 1983,

A total of 154 responding institutions were identified as offering graduate training in plant biology.
The majority of these (89) were lund-grant institutions, while the remainder included 25 public
institutions =nd 40 private institutions.

The departments in which plant biology faculty were most commonly located were, in order of
frequency, agronomy and soil science, botany, biology, plant pathology. and horticulture.

Several changes have occurred between 1982-83 and 1988-89 in the number of full-time faculty,
postdoctoral fellows/associates, Ph.D. recipients, and full-time students in plant biology.

- There were 4,517 full-time faculty in plant biology in 1988-89. This represents a decline of
2 percent from 1982-83. An increase back to the 1982-83 level (i.e., to 4,611) was projected
for 1989-90.

- The number of postdoctoral fellows and associates in plant biology increased from 1,009 in
1982-83 to 1,120 in 1988-89, with little change projected for 1989-90.

- Graduate students in plant biology decreased 9 percent, from 8,023 in 1982-83 10 7,317 in
1988-89. However, an increase to 7,484 was projected for 1989-90. The number of graduare
students who were U.S, citizens declined by 25 percent, while the number from foreign
countries increased 53 percent.

- The number of Ph.D. recipients declined 22 percent, from 925 in 1982-83 to 724 in 1988-59.
An increase to 859 was projected for 1989-90.

The percentage of females increased at least marginally in three of the four categories. The
changes from 1982-83 to 1988-89 were from 7 percent to 10 percent among full-time faculty, from
21 percent to 27 percent among Ph.D. recipients, and from 31 percent to 33 percent among
graduate students; there was no change at 29 percent among postdoctoral fellows.

The percentage of plant biologists belonging to minority racial and ethnic groups has also
increased for every category but full-time faculty. Among graduate students who were U.S.
citizens, the proportion of minority students increased from 7 percent tc 13 percent.

The prominence (measured by the number of people involved) of molecular biology within plant
biology has increased greatly: plant biology program representatives from 20 institutions listed it
among the top three discipiines for faculty research in 1982-83, compared with those from

60 institutions in 1988-89, The three other largest fields--ecology, plant physiology, and
systematics--were all mentioned less frequently than in 1982-83.

The number of vacancies specifically in plant biology has increased from 213 in 1982-83 to 276 in
1988-89. The two areas in which plant biology program representatives expressed the greatest
need to fill vacancies were molecular biology and plant physiology.



Disciplines most frequently selected by plant biology program representatives as having more
positions to fill than people trained to fill them were molecular biology and biochemistry.
Disciplines frequently listed as primarily having a shortage of positions were systematics,
anatomy/morphology, and evolution.

Outside financial support for plant biology research has been relatively stable when compared to
the rate of inflation. Of a total $242 million in 1988-89, federal support accounted for 49 percent
of funds and state support for 34 percent. Hatch funds (authorized through the Hatch Act of 1887
to establish agricultural experiment stations to conduct agricultural research) accounted for one-
third of all outside funding for plant biology research. Representatives of many institutions
expressed difficulty in identifying all outside funding for plant biology research, however, so

$242 million is an underestimate of the total amount of financial support. The total estimated
outside funding for all of the life sciences in 1988 was $6 billion.

The major sources of funding for graduate students and postdoctoral fellows and associates have
remained stable. Graduate students were most commonly supported through institutional support
(28 percent) and federai research grants (21 percent), and postdoctoral fellows and associates by
federal research grants (52 percent).

The major factors program representatives saw as limiting their institution’s progress in plant
biology were insufficient financial support for research (86 percent) and insufficient financial
sunport for graduate students (83 percent).
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Background

Plant biology has a critical role in helping this nation and the worid
make the agricultural advances needed in preparing for the 21st
century. In 1983, the National Academy of Sciences’ Briefing Panel
on Agricultural Research Opportunities identified plant biology

ifically as a research area that is "likely to return the highest
scientific dividends as a result of incremental federal investments.”
Responding to this need, in 1984 the National Science Foundation
(NSF) chose to make plant biology an area of emphasis and
initiated new funding programs. Other new funding programs have
also been initiated by th U.S. Department of Energy and the U.S.
Department of Agriculture.

Information available on plant biology is limited, especially for sub-
fields within plant biology, due to the tendency of researchers to
collect data for much larger groupings (i.e., all of the life sciences).
To collect information specifically on plant biology training and
personnel, a survey was conducted in 1983 for NSF’s Division of
Physiology, Cellular and Molecular Biology. The results were
published in the report Plant Biology Personnel and Training at
Doctorate-granting Institutions (November 1984). NSF has stated
that report had a major impact on planning at NSF and other
agencies, as well as on the Congress.

To update information from the 1983 study, a second survey was
mailed in April 1989. The survey was modeled on the 1983
questionnaire to enhance the ability to identify trends over the
entire period. Questions that were included on both questionnaires
concerned these issues:

a the number of full-time faculty, postdoctoral fellows/associates,
Ph.D. recipients, and full-time graduate students in plant
biology;

» the departments involved in providing graduate instruction in
plant biology and the number of plant biology faculty in each
department;

» the number of foreign graduate students and postdoctorates in
plant biology;

s the three major disciplines within plant biology for graduate
student training, postdoctoral rescarch and training, and faculty
research;

s faculty vacancies in plant biology;

» disciplines with surpluses or shortages of positions in various
employment categories;

s the major soirces of financial support for graduate students and
postdoctorates; and
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s the amount and sources of outside funding for plant biology
research.

A new guestion was added in 1989 that asked what factors are
limiting progress in plant biology. Also, new data were collected on
faculty with bachelor’s r'egrees from foreign institutions, and
financxal data separating Hatch funds from other outside sources of
funds.!

The survey covered the universe of departments offering doctorate
work in plant biology. Thus, it was sent to all doctorate-granting
institutions and all institutions identified as offering doctorates in
plant biology. Doctorate-granting institutions were identified using
the U.S. Department of Education’s Higher Education General
Information Surveys (HEGIS) listing (see page B-3 for definition).
Plant biology program representatives were identified and
institutions with plant biology graduate training in more than one
department were asked to designate a coordinator who would be
responsible for compiling numeric data and opinions from all plant
b:o!ogy departments and providing a single response for the
institution. Rcsponses were received from plant biology program
representatives at 197 of 198 institutions (99 percent). A total of
155 institutions were identified as offering graduate training in plant
biology. Given the high response rate, no weighting for non-
response was performed. In this report, statistics are presented as
representing the entire population of plant biology programs,
because of the known small size of the plant biology program at the
institution omitted. Unless stated otherwise, all statistics presented
in this report are results from the 1983 and 1989 surveys. More
detailed discussion of the research methodology and a copy of the
1989 survey questionnaire are included in Appendixes B and C

respectively.

In general, statistics in this report are presented both as overall
totals and using four major categories: institutional control
(public/private), research size (based on federally financed research
and development expenditures in the life sciences), number of full-
time plant biology faculty (based on responses to the
questionnaires), and geographic region (Northeast, Central,
Southeast, West).

The two "research-size" categories used are the top 20 institutions
with the largest federally financed R&D expenditures in the life
sciences in fiscal year 1988, and those not in the top 20. For
analysis, institutions were divided into those with full-time plant
biology faculty numbering 1-5, 6-25, and 26 or more. These were
used to indicate small, medium and large plant biology programs.

“The Hatch Act of 1887 suthorized funds to establish sgricultural experiment stations 1o
conduct agricultural research. These funds are used o provide funds on @ matching basis for
agriculiural experimental stations, and they are 3 major part of funding for plant bioloyg
research,

11



Where Plant
Biology is
Taught

Division
Within
Institution

Land-grant institutions are listed separately within the public and
private categories. Land-grant institutions originated through the
First Morrill Act of 1862, which authorized public land grants to
states for the establishment and maintenance of agricultural and
mechanical colleges. Since that time, land-grant institutions have
become a primary source of agricultural research. The Hatch Art of
1887 further established agricultural experiment stations to conduct
agricultural research, and was used to greatly develop agricultural
research at land-grant institutions.

Or the 154 responses received from institutions identified as
training graduate students in plant biology, 89 (58 percent) were
from plant biology departmental representatives at public land-grant
institutions, 24 were from public institutions that were not land-
grant institutions, and 41 were from private institutions (Appendix
Table A-1). Plant biology programs varied greatly in size. At 60
institutions, the number of plant biology faculty reported for each
institution was between 6 and 25, while 47 institutions reported 5 or
fewer plant biology faculty, and 47 had 26 or more. Plant biology
programs were more commonly located in the Central and
Southeast regions than in the Northeast or the West.

Among all institutions (in 1988-89), the administrative vait that was
the primary focus for training graduate students in plant biology was
the Division (or College) of Arts and Sciences (62 percent; Figure 1;
Appendix Table A-1). In 1982-83, most plant biology training (54
percent; Appendix Table A-2) was also offered in Arts and Sciences,
but to a lesser degree than in 1988-89. In 1988-89, the 20 largest
institurions had a greater percentage (80 percent) placing their
primaq focus within the Arts and Sciences than the 62 percent
overall’ However, the larger programs tended to focus their efforts

2ln one case, a land-grant institution has both public and private components. In this repon,

the institution is counted a3 private when making public/private distinctions, but also as a
land-grant institution. Because of this case that siraddles the public/private categories, the
totals presented for land-grant institutions do not strictly represent a subset of the totals for
public institutions,

ﬁmnnw institutions are defincd 85 the largest 20 institutions with graduate programs in
plant biology based on the amount of federally financed rescarch and development
expenditures in 1988, Published in Academic Sciemce/Eagincering RAD Fonds: Fiscal Year
1988, National Science Foundation, NSF 59326, Detailed Satistical Tables (Washington,
D.C.. 1990). Sec Appendix B for a Jist of the 50 largest such institutions.
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Figure 1. Major administrative unit that is the primary focus for training graduate students
in plant biology, academic years 1982-83 and 1988-89: United States

- Division of Arts and Sciences

School/Collcge/Division of
Agriculture/Forestry/Natural Sciences

% Other

1982-83 1988-89

Source: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13), National Scicnce
Foundation, 1990 (1989 survey), and Plant Biology Personnel and Training st Doctorate-Granting Institutions, Higher Education
Panel Report No. 62, November 1984, American Council on Education,

within the more specialized School (or College or Division) of
Agriculture, Forestry, or Natural Resources: this was true for

87 percent of institutions with the greatest number (26 or more) of
plant biology faculty. Private institutions tended to have plant
biology in the Arts and Sciences (85 percent), while public
institutions were somewhat evenly split between the Arts and
S-iences, and Agriculture, Forestry, or Natural Resources.
Institutions in the West were more likely to offer plant biology in
Agriculture, Forestry, or Natural Resources (47 percent) than those
in the Northeast (24 percent).
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'l?'ms/ Numbers As noted previously, one institutional representative was asked to
0 partments compile information from all departments involved in training
graduate students in plant biology in 1988-89. For each department

they collected the following on full-time plant biology facuty: the
total number; the number training graduate students in 1988-89; and
the number with bachelor’s degrees from foreign institutions.
Depending on the size of the plant biology program and the
organizational structure of the institution, plant biology faculty were
distributed among 1 to 13 vcpartments per institution (Appendix
Table A-3). These departments included some specifically devoted
to plant science as well as others with a much more general focus
(e.g., biology) or an overlapping focus (e.g., biochemistry). Of 4,517
total faculty in plant biology, 724 (16 percent) were in departments
of agronomy and soil science, 589 (13 percent) in botany
departments, 584 (13 percent) in biology, 562 (12 percent) in plant
pathology, and 531 (12 percent) in horticulture (Figure 2). These
are similar to findings for 1982-83.

Figure 2. Plant biology faculty by department, academic years 1982-83 and 1988-89: -
United States

I 1982-83 (N=4,759)
50 - F77] 1988-89 (N=4,517)

38/

Percent

Agronomy/ Botany Horticulture  Biology Plant Other
Soil Science Pathology

Source: Higher Education Surveys, Plant Biology Personnel and Training at Doctorute-Granting Institutions (HES 13), National Science
Foundation, 1990 (1989 survey), and Plant Biclogy Personnel and Training at Doctorate-Granting Institutions, Higher Education
Panel Report No. 62, November 1984, American Council on Education.
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By far, in 1988-89 most plant biology faculty (4,237 of 4,517, or

94 percent) were at public institutions, with 3,671 (81 percent) at
land-grant institutions (Appendix Table A-3). Comparable figures
for 1982-83 were 4,491 of 4,759 plant biology faculty (94 percent) at
public institutions, with 3,802 (80 percent) at land-grant institutions
(Appendix Table A-4). These numbers were much greater than
would be expected based on the number of institutions alone. (As
noted earlier, public institutions in 1988-89 were 73 percent of all
institutions offering graduate training in plant biology, and land-
grant institutions were 58 percent.) Thus, public institutions and
land-grant institutions had larger plant biology programs than other
institutions. In 1988-89 there were 717 plant biology faculty

(16 percent) at the 20 largest institutions as determined by federally
financed R&D expenditures in the life sciences. In 1982-83, there
were 863 plant biology faculty (17 percent) at the 20 largest
institutions.

In the 1988-89 academic year, 79 percent of all plant biology faculty
were engaged in training graduate students (Table 1), This
percentage did not vary greatly between public and private
institutions, or between the 20 largest and the remaining
institutions. However, it did vary among the different departments.
For example, 94 percent of plant biology faculty within botany
departments were training graduate students in 1988-89, compared

Table 1. Percentage of plant biology faculty training graduate students by depariment, academic ycars 1982-83
and 1988-89: United States

All institutions Land-grant
Department
1982-83 1988-89 1982-83 1988-89
TOMAL oot e 81 ™ 79 79
BOTany.......ovtece et e s % 83 93
PIaNE SCIBNCE.......oocveeeceeoncrrrcens e et sttare s set s R 87 ” 87
Agronomy and s0il SCIENCE..........ccouecorenrrencennrnceeireseriernnne 3 76 74 76
BIOJORY ..ocovictcitt ettt e e 83 3 81 81
Food SCIEnces®............ucvvenrnivcvsiiss e anset e eenesen - n - 62
HOMiQUIUIE .. ..o ettt 73 75 73 7R
Plant patholOgy......coo.coovcvvectrerenticesr et 82 77 82 ™
FOTESITY ..ottt et enr e 79 pA] o 69
Plant and s0il SCIENCE... ......ooceveecee s, n n 69 78

*Not a separate category in the 1984 report.
NOTE: Only those department names with totals of more than 150 plant biologists are listed.

SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES
13), National Science Foundation, 1990 (survey conducted in 1989), and Plant Biology Personnel and Training
at Doctorate-Granting Institutions, Higher Education Panel Report No. 62, November 1984, American
Council on Education, Table A, page 1.
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Current
Description
of Plant
Biology
Personnel

Faculty

with 83 percent of plant biology faculty in biology departments and
75 percent in horticulture.

Program representatives were asked to state the total number of
plant biology full-time faculty, postdoctoral fellows, graduate
students, and Ph.D. recipients in 1988-89, and the estimated number
in 1989-90. For 1988-89, they were also asked to provide
breakdowns by gender and minority racial/ethnic groups (e.g,,
American Indians/Alaskan Native, Asian or Pacific Islander, Black,
and Hispanic).* For faculty, they were asked to give the number
training graduate students, the number with bachelor’s degrees from
foreign institutions, and the number of those graduates of foreign
institutions who were teaching undergraduates. For graduate
students and postdoctorates, they were asked the number of male
and female foreign students, and the number cf those that were
from developing countries. Comparable information on all of these
itemns, except number with bachelor’s degrees from foreign
institutions, was collected in the 1983 survey.

In 1988-89 there were 4,517 full-time plant biology faculty in
departments offering graduate instruction in plant biology
(Appendix Table A-5). For 1989-90, institutions predicted a slight
(2 percent) increase in the number of faculty to 4,611. A 3 percent
increase (from 4,237 to 4,344) was expected among the public
institutions, while the private institutions expected a 5 percent
decline (from 280 to 267).

In plant biology programs, 10 percent of all full-time faculty were
female. This is a slight increase from 7 percent in 1982-83

(Figure 3; Appendix Table A-5). A somewhat higher percentage of
faculty were female at private institutions (15 percent) than public
institutions (10 percent), and at institutions with 5 or fewer faculty
(16 percent) than at those with 26 or more faculty (9 percent). As
with the distribution of faculty with bachelor’s degrees from foreign
institutions, the greatest number of women was at public institutions
despite the somewhat greater percentage of female plant biology
faculty at private institutions.

Racial and ethnic minorities (who were U.S. citizens) were

4 percent (in both 1988-89 and 1982-83) of all full-time faculty in
plant biology programs. There was little variation among
institutions based on research size, faculty size, or control in the
percentage of faculty that were minorities.

4lm‘ormﬂim\ on racisl/cthnic minority status was not collected for all personnel, but only for
those who were .S, citizens. Information was collected on the number of graduate students
and postdociorates from foreign countries, so the percentage that were minorities for those
groups can be calculated based on all graduate students and postdoctorates, or on those who
were US, citizens. For faculty and Ph.D. recipients, however, no information was ollected
on the number who were U.S, citizens, 50 percentages are based on all plant biology facuity
and Ph.D. recipients.
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Figure 3. Full-time faculty in plant biology programs, academic years 1982-83 and 1988-89:

United States
1982-83 1988-89
(N =4,607) (N=4517)
Female Female

7%

10%
Male Male
93% 0%

Racialcthnic minority Racial/ethnic minority

4% 4%
" Non-minonities F Non-minorities
96% 96%

Note: Racial/ethnic minority figures represent the percentage of full-lime faculty in plani biology programs thal were racial/cthnic
minoritics {or non-minorities) and U S. citizens.

Sowrce: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13), National Science
Foundation, 1990 (1989 survey), and Plant Biology Personnel and Training a1 Doctorate-Granting Institutions, Higher Education
Panel Report No. 62, November 1984, American Council on Education.
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Postdoctoral
Fellows and
Associates

Most faculty (3,648 or 81 percent) were concentrated in those
institutions with 26 or more faculty in plant biology. The large st
number of faculty was in the Southeast (1,043, or 36 percent), while
only 480 (11 percent) were in the Northeast (Appendix Table A-0).

As noted earlicr, 79 percent of full-time plant biology faculty in
1988-89 were training graduate students. However, the percentage
was lower in institutions with 26 or more faculty (78 percent) than in
those with 25 or fewer faculty (82-85 percent), and in the West

(78 percent) and Southeast (71 percent) than in the Northeast

(85 percent) and Central (89 percent) regions (Appendix Table
A-6).

Of the full-time faculty in 1988-89, 7 percent had bachelor’s degrees
from foreign institutions; $ percent both had bachelor’s degrees
from foreign institutions and were teaching undergraduates.
Faculty with bachelor’s degrees from foreign institutions formed a
higher percentage at private institutions (16 percent) than at public
institutions (7 percent), and at institutions with 5 or fewer fuculty
(17 percent) than at those with 26 or more faculty (6 percent;
Appendix Table A-6). However, since private and small institutions
had relatively few faculty, the actual number of faculty with
bachelor’s degrees from foreign institutions was smaller at those
institutions despite the higher percentage rates.

In 1988-89, there were 1,120 postdoctoral fellows and associates in
plant biology (Appendix Table A-7). This number was expected 1o
remain relatively stable in 1989-90. Of these postdoctorates,

29 percent were female. This proportion is higher than that for full-
time faculty (10 percent), and may suggest a future change in the
proportion of women among the faculty as well (Table 2). In fact,
the proportion of females among postdoctorates was moderately
higher among U.S. citizens, who may be more likely to be faculty
and researchers in the U.S. in the future. The study showed

34 percent of postdoctorates who were U.S. citizens were female,
compared with 23 percent of those from foreign countries. These
findings are similar to results of the 1982-83 study.

Racial and ethnic minorities comprised 11 percent of all
postdoctorates and 17 percent of postdoctorates who were U.S.
citizens, which was somewhat higher than the 4 percent found
among faculty (Figure 4; Appendix Tables A-7 and A-8). Figures
for 1982-83 show that 7 percent of all postdoctorates and 11 percent
of those who were U.S. citizens were racial /ethnic minorities.
Roughly tw o-fifths of postdoctoral fellows and associates were from
foreign countrins (30 percent were males, and 9 percent were
females), with 16 percent of all postdoctorates from developing
countries.



Figure 4. Postdoctoral fellows/associates in plant biology programs, academic years 1982-83 aund
1988-89: United States

1982.83 1988-89

Forcign

.S. citizens Foreign U.S. citizens
citizens (67%) citizens (62%)
(33%) (38%)
Total Total
{N =1,009) (N=1,120)
MZ?S’;;“ Minorities

(17%)

Non-minoritics Non-minoritics

(O0%) (83%)
U.S. U.S.
postdoctorates postdoctorates
(N =678) (N = 689)
From From other From From other
developing countrics developing countrics
countrics (61%) countries (58%)
(39%) (42%)
Foreign Foreign
postdoctorates postdoctorates
(N =331 (N= 431
Private Privale
(14%) pubii (14%)
s Puc Pus
Public (12%) non-land-grant land-grant
non-land-grant (1%) (79%)
(14%)
Total Total
(N = 1,009) (N =1,120)

Source: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13), National Science
Foundation, 1990 (1989 survey), and Plant Biology Personnel and Training at Doctorate -Granting Institutions, Higher Education
Panel Report No. 62, November 1984, Amcrican Council on Education.
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Table 2. Percent distribution of postdoctorates/associates and full-time graduate students by citizenship and
gender, academic years 1982-83 and 1988-89: United States

1982-83 1988-89
Citizenship
Toial Percent | Percent Total Percent Percent
number male female number male femalc
Postdoctorates/associates
TOAL...ccvrirerreiessrenssssassasseranesssasnes 1,009 1) 29 1,120 1 29
US. CIIIZENS ... vviircevrenreeneesessenssssnonssn 678 66 M 689 66 34
FOTRIZN..oovuriecrersicesrmecisesisans s risinnis 331 80 20 431 77 23
Full-timc graduate studenis
TOBL..ooiereee  cererrecresinsserareans 8,023 69 31 1317 67 33
U.S. CILIZENS. ... ovtreocrerecrvanecsarersesese ssenenas 6411 66 M 4826 63 37
FOTCIGN. .coerirnrirrcc st tesi s 1,612 80 20 2491 73 27

SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions ‘(HES
13), National Science Foundation, 1990 (survey conducted in 1989), and Plant Biology Personnel and Training
at Doctorate-Granting Institutions, Higher Education Panel Report No. 62, November 1984, American
Council on Education, Table §, p. 18.

As with faculty, in 1988-89 the great majority of postdoctoral fellows
and associates were at public institutions (964 of 1,120, or

86 percent), and especially at land-grant institutions (890, or

80 percent). Many of the postdoctorates were concentrated in the
largest schools. The 20 largest institutions in federally financed
research and development expenditures in the life sciences had
333 postdoctorates (30 percent), while institutions with 26 or more
plant biology faculty had 776 (69 percent). Unlike the distribution
of faculty (most were in the Southeast), postdoctoral fellows and
associates were most often at institutions in the West (403, or

36 percent). The Northeast had the smallest number of
postdoctorates (108, or 10 percent), as was the case with faculty.

In general, the proportions of postdoctorate fellows and associates
in 1988-89 who were females, minorities, or foreign did not vary
greatly from one category of institution to another, except for some
regional variations. Females comprised only 23 percent of all
postdoctorates in the Southeast, but 36 percent in the Northeast;
and minorities formed 17 percent of postdoctorates in the
Southeast, but § nt in the Central region and 7 percent in the
Northeast. Foreign students were 47 percent of all postdoctorates
in the Southeast, compared with 32 percent in the West; those
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Graduate
Students

foreign students from developing countries were 23 percent of
postdoctorates in the Southeast, but 11 percent in the Northeast and
12 percent in the West.

There were 7,317 full-time graduate students in plant biology in
1988-89, with a slight increase to 7,484 predicted for 1989-90
(Figure 5; Appendix Table A-9). This compares with 69,556
graduate students in all of the life sciences at doctorate-granting
institutions.> The percentage of female graduate students in plant
biology (33 percent) was similar to, but slightly higher than, the
percentage of female postdoctorates (29 percent). This again
suggests reasons to expect increases in the proportion of women in
faculty positions in the future (from the current 10 percent). As
with postdoctorates, the proportion of females among graduate
students was higher among U.S. citizens than among foreign
students: 37 percent were female, compared with 27 percent of
foreign graduate students (Table 2). In 1982-83, females comprised
31 percent of all postdoctorates, 34 percent of U.S. citizen
postdoctorates, and 20 percent of all foreign postdoctorates
(Appendix Tab!  i0). Racial/ethnic minorities were 9 percent of
all graduate st. ... s and 13 percent of the graduate students who
were US. citizens. This is somewhat more than the 4 percent that
were full-time faculty, but slightly less than the percentage found for
postdoctorates. Foreign students were one-third of all graduate
students (25 percent male and 9 percent female), with roughly
three-fourths (26 percent of all graduate students) from developing
countries. This percentage from developing countries was much
higher than that found for postdoctorates; (16 percent of all
postdoctorates, or 42 percent of those from foreign countries).

Graduate students were primarily located at public institutions
(6,878 of 7,317, or 94 percent), and specifically at land-grant
institutions (6,142, or 84 percent; Appendix Table A-9). One-fifth
(1,326) of graduate students were at the 20 largest institutions in
federally financed research and development expenditures in the life
sciences, and four-fifths (5,881) at institutions with 26 faculty or
more. Graduate students in plant biology were most often at
institutions in the Southeast (2,455, or 34 percent). and Jeast often

in the Northeast (716, w1 10 percent),

Some differences occurred among institutions in the make-up of
graduate students in plant biology. A higher proportion of graduate
students were female at private institutions (43 percent), institutions
with 25 or fewer plant biology faculty (41 percent), and institutions
in the Northeast (43 percent), than among institutions overall

(33 percent). Male foreign students were more common at public
institutions (26 percent) than private institutions (13 percent), at

3Selected Data on Graduate Students and Postdoctorates In Sciences and Englneering, Fall
1988. J.G. Huckenpahler, Division of Science Resourres Studies, National Science
Foundation, NSF 90-324, Table 15 (Washington, D.C., 1990). Life sciences includes biological
and agricultural scicnces, and heajth fields.
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Figure 5. Graduate students in plant biology programs, academic years 1982-83 and
1988-89: United States

1982-83
Foreign
citizens
(20%)
U.S. citizens
(80%)
Total
(N = 8,023)
Minoritics
(1%)

Non-minoritics
93%)
U.S. citizens
(N =6,411)

From other
countrics
From (23%)
developing
countrics
(77%)
Foreign citizens
(N =1,612)
Private
(5%) Public
Public land-grant
non-land-grant (80%)
(15%)

Total

(N = 8,023)

1988-89
Foreign

citizens U.S. citizens

(34%) (66%)

Total
(N=17,317)

Minoritics
(13%)

Non-minoritics
(87%)

U.S. citizens

(N = 4,826)
From other
From countrics
devcloping (24%)
countries
(76%)
Foreign citizens
(N= 2,491)
Private
. (5%)
Public
non-land-grant Public
(11%) land-grant
(84%)
Total
(N=7317)

Source: Higher Education Surveys, Plant Biolegy Personnel and Training at Doctorate-Granting Insitutiors (HES 13), National Science
Foundation, 1990 (1989 survey), and Plant Biology Personnel and Training at Doctoratc-Granting Institutions, Higher Education
Panel Report No. 62, November 1984, American Council on Education.
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Ph.D.
Recipients

Changes Over
Time in
Personnel
(1982-83 to
1988-89)

institutions with 26 or more faculty (27 percent) than those with
fewer than 26 faculty (16 percent at institutions with 1to 5 plant
biology faculty, and 14 percent at those with 6 10 25 facuity), and at
institutions in the Southeast (28 percent) than those in the
Northeast (17 percent). Similar patterns occurred for students from
developing countries.

In 1988-89, there were 724 Ph.D. recipients in plant biology, from a
total of 5,123 Ph.D. recipients in all of the agricultural and biological
sciences® (Appendix Table A-11). This number was expected to
increase to 859 (a 19 percent increase) in 1989-90. Of the 1988-89
recipients, 27 percent were female and 10 percent racial/ethnic
minorities, The 724 Ph.D. recipients in 1988-89 represent a 22
percent decline from the 925 Ph.D. recipients in 1982-83 (Appendix
Table A-12).

In 1988-89, Ph.D. recipients were located largely in public
institutions (653 of 724, or 90 percent), and land-grant institutions in
particular (595, or 82 percent; Appendix Table A-11). One-fifth
(142, or 12 percent) were at the 20 Jargest institutions based on
federally financed research and development expenditures, and 582
(80 percent) were at institutions with 26 plant biology faculty or
more. Two-thirds (457) were in either the Central or Southeast
regions.

There was a somewhat higher percentage of females among Ph.D.
recipients in plant biology in the Northeast (33 percent) than in the
Southeust (23 percent). Minority groups were proportionally more
highly represented in private institutions (28 percent) than public
institutions (8 percent), in institutions with 25 or fewer plant biology
fuculty (15 to 21 percent) thun in institutions with 26 or more

(7 percent), and in the West (17 percent) than in other regions
{(ranging from 6 to Y percent).

Even the cross-sectional data just examined provide some evidence
that the field of plant biology is changing over time. Some changes
could seen by comparing institutions’ actual figures for 1988-89 with
their projections for 1989-90, while other changes could be projected
by comparing the make-up of current faculty with that of graduate
students and Ph.D. recipients, the primary source of future faculty.
To further explore the nature of these changes, this section will
summarize the findings of the 1983 and 1989 surveys on plant
biology personnel.

Figure 6 shows trends based on the four years for which the two
surveys provide data: 1982-83 and 1988-89 (actual data), and 1983-
84 and 1989-90 (estimates by plant biology program
representatives). For three key numbers -- the numbers of full-time

61)8!8 on all of the agricultural and biological sciences are from Science and Enginecring
Doctorates, 1960-89, Surveys of Science Resources Scries, National Science Foundation, NSF
90-320, Detailed Statistical Tables, Table 1. p. 22 (Washingion., D.C., 1990).
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Figure 6. The number of plant biologists at doctorate-granting institutions, selected years from
1982-83 to 1989-90: United States

vrreigfyrss.  Full-time faculty

10000 7 memfpumm Postdocioral fellows/associates
secoffpess Full-time graduate students
8000 =
s
=.9 6000
c ¥
X8
g = %////f/////&%/f//////////////////////////////////////////f//////f////////////////Z/////////////%
r 0 ’
S 4000
=
2000
0 T 1 T T T 7 T T
1982-83 1983-84 1984-85 1985-86 1986-87 1987-88 1988-89 1989-90
(actual) {estimate) (actual) (cstimate)

Source: Higher Education Surveys, Plant Biology Personnel and Training st Doclorate-Grunting Institutions (HES 13), National Science
Foundation, 1990 (1989 survey), and Plant Biology Personne] and Training at Doctorate-Granting Institutions, Higher Education
Pancl Report No. 62, November 1984, American Council on Education.

graduate students, full-time faculty, and Ph.D. recipients -- the
graph shows long-term declines. The number of full-time faculty
shows a net decline of 2 percent from 1982-83 to 1988-89, the
number of graduate students a decline of 9 percent, and the number
of Ph.D. recipients a decline of 22 percent. Interestingly, these
figures represent a reversal of trends that might have been predicted
from the 1983 survey, when institutions projected slight increases in
all three areas for the following year. In contrast, the number of
postdoctoral fellows and associates shows a long-term increase from
1,009 in 1982-83 to 1,120 in 1989-90 (11 percent).” The percentage
of faculty training graduate students declined slightly from

81 percent in 1982-83 (based on the 1984 report) to 79 percent in
1988-89.

7St:\reml of these statistics show variation from onc year 10 snother, with both increases and

decreases depending on the years examined. However, the general trends Sppess sufficiently
large 10 spcak meaningfully of net changes. Data are not available from this survey to
examine the degree 1o which some of the year-to-year fluctuations may be antifacts of the way
in which data were collecied. Especially in the case of Ph.D. recipients, it is surprising 1o scc
projected increases hoth from 1982-83 10 1983-84, and from 1988-89 10 1989-90, in contrast 10
actus! overall dedlines.  One possibility is that the projecicd increases represent graduate
students’ oplimistic projections of when they would complete their degrees, while their actual
progress may have been slower than anticipated. Similarly, one could argue that the relatively
large projected drop (compared 1o previous years) in the number of full-time faculty from
1988-89 10 1989-90 represents an inability of program representatives 10 project the number
of departing faculty that will be successfully replaced; however, no such similar drop was
found from 1982-82 to 1983-84, lessening the justification for such an explanation.
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Major
Disciplines
Within Plant
Biology

Along with changes in the total number of plant biologists, the
distribution by gender and minority status also changed. The
percentage of females increased at least marginally in three of the
four categories. The changes from 1982-83 to 1988-89 were from

7 percent to 10 percent among full-time faculty, from 21 percent to
27 percent among Ph.D. recipients, and from 31 percent to

33 percent among graduate students; there was no change among
postdoctoral fellows, which remained stable at 29 percent. While
somewhat greater proportion of graduate students and postdoctoral
fellows and associates were females among U.S. citizens than among
noncitizens (noted earlier), this difference did not have an
important effect on changes over time. Among U.S. citizens, the
percentages increased from 34 percent to 37 percent among
graduate students, and remained stable at 34 percent among
postdoctoral fellows and associates.

The percentage of all plant biologists who were racial/ethnic
minorities and U.S. citizens increased as well.® The increases were
from 7 percent 1o 9 percent among full-time graduate students, from
5 percent to 10 percent among Ph.D. recipients, and from 7 percent
to 11 percent among postdoctoral fellows and associates. These
increases are larger when percentages are caleulated for plant
hiologists who are U.S. citizens. Racial/ethnic minorities increased:
from 7 percent of graduate students in 1982-83 to 13 percent in
1988-89, and from 11 percent of postdoctorates in 1982-83 to

17 percent in 1988-89. In the case of faculty, the percentage of all
full-time plant biology faculty who are racial/ethnic minorities and
U.S. citizens has remained stable at 4 percent.

Finally, the number of plant biologists who wer= foreign has
increased among graduate students from 1,612 ... 1982-83 10 2,491 in
1988-89, and among postdoctoral fellows and associates from 331 in
1982-83 to 431 in 1988-89. For full-time graduate students, the
increase was from 20 percent to 34 percent, while for postdoctoral
fellows and associates, the increase was from 33 percent to

38 percent. Although there was a decline in the total number of
graduate students from 1982-83 to 1988-89, there was an actual
increase of 85 percent in the number of foreign graduate students
and a 25 percent decline in the number who were U.S. citizens
(from 6,411 to 4,820).

Besides providing cumulative statistics on all plant biologists at
their institutions, program representatives were also asked to
provide information on specific disciplines in which plant biologists
at their institutions might be involved. They were asked to identify
the major disciplines in their plant biology programs, the discipline
with the greatest need for filling vacancies, and the disciplines with
the greatest surpluses or shortages in various employment
categories.

As noled earlier. statistics for racial/ethnic minority groups were collected only for LS
citizens.
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Major
Disciplines

Program representatives were asked to rank the top three
disciplines in their plant biology programs based on the number of
graduate students, postdoctorates, and faculty doing research. A list
of 16 disciplines was provided, along with the option of listing
additional disciplines. The listed disciplines were agronomy/soil
science, anatomy/morphology, biochemistry, cell biology,
developmental biology, ecology, evolution, forestry/natural
resources, genetics, horticulture /crop science, microbiology,
molecular biology, plant pathology, plant physiology, systematics,
and weed science.

Each of the 16 listed disciplines was ranked first by at least one
program representative as training the greatest number of graduate
students in plant biology at his/her institution (Appendix Table
A-13). For 1988-89, the disciplines ranked first most often were
ecology (30 institutions), molecular biology (29), agronomy/svil
science (16), plant physiology ( 16), and systematics (10). Additional
disciplines that were selected frequently as having the second or
third most students were biochemistry, cell biology, genetics, and
plant pathology. When all three categories (most students, second
most students, and third most students) were totaled, the disciplines
with the most graduate students were ecology (66 mentions), plant
physiology (65), molecular biology (61), systematics (33),
agronomy,/soil science (31), genetics (31), and biochemistry (29).

Fewer institutions had postdoctorates than had graduate students,
and thus fewer program representatives could state the major
emphases for postdoctorates (113, compared with 153 institutions
listing a primary discipline for graduate students). Still, each of the
16 disciplines was listed at least once as one of the top three. The
most frequently cited disciplines were molecular biology (33 first
place mentions, and 55 mentions among the top three), plant
physiology (18 and 41, respectively), biochemistry (16 and 31), and
ecology (10 and 24).

As with graduate student training, each of the 16 disciplines was
listed by at least one program representative as having the most
plant biology faculty involved in research. The disciplines listed as
having the most faculty researchers were molecular biology (24
program representatives giving first place rankings), ecology (21),
plant physiology (21), systematics (13), agronomy/soil science (12),
biochemistry (11), and cell biology (11). The disciplines listed most
often among the top three were plant physiology (72), ecology (61),
molecular biology (60), and systematics (34).

In 1982-83 (Table 3), ecology was ranked most often as the
discipline with the most graduate students being trained and the
area where the most faculty were conducting research. Most
postdoctoral training was done in plant physiology.
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Tablc 3. Highest ranking arcas of concentration in plant biology, academic ycars 1982-83 and 1988-89;

United Staics
Area of concentration Rank Arca of concentration
1982-83 1988-89
Graduate Studem Training
ECOOBY ..ottt 1 Ecology
Plant PRYSIOIOY . .c.cc...orvvcemeenecrrcenns et sneens s 2 Molecular biology
SYSIEMALICS ...ttt e 3 Plant physiology
Agronomy and sOil SCIENTC........c. v 4 Systemics
BIOCAOMISIIY ...ttt s sera e S Genetics
Faculty Rescarch
ECOIOZY .ottt et e e e i Plant physiology
Plant PhySIology oo e s 2 Ecology
SYSICMBUCS ..ot eereer e reneas 2o 3 Molecular biology
Biochemistiv. .o e, 4 Biochemistry
Agronomy and soil SCICACC.......ociiiire s 5 Genetics
Postdoctoral Training and Rescarch
Plant phySiofOmY...c..ccvve coucrir s st sss s s 1 Molecular biology
BioChemistry ... 2 Plant physiology
ECOIORY oottt st e 3 Biochemistry
Plant PATROIOIY ...t 4 Eculogy
Molecular BiolOgY.....ocooeeienece e 5 Agronomy/soil science

COURCE: Higher Education Surveys, Plant Biology Personnel and Training ot Doclorate-Uranting Institutions (HES
13), National Science Foundation, 1990 (survey conducted in 1989), and Plant Biology Personne! and Training
st Doctorate-Granting Institutions, Higher Education Pancl Report No. 62, November 1984, American
Council on Education, Table 6, p. 20.

Filling Vacancies Program representatives had some difficulty describing their
in Major vacancies in plant biology because the field spans many disciplines,
Disciplines many which include fields other than plant biology. In some cases,

they expected departments at their institutions to have vacancies
due to the departure of faculty, but the positions could potentially
be assigned to other disciplines at the institution and had to be re-
authorized before recruiting could begin. In other cases, they
indicated their institutions might be actively recruiting in areas such
as cell biology or biochemistry, without any prior determination of
whether the candidate should also be a plant biologist. To lessen
ambiguities in their responses, program representatives were asked
to describe the number of full-time vacancies specifically in plant
biology for which they were actively recruiting.

Of 154 institutions with graduate programs in plant biology in 1988-

89, 82 program representatives reported their institutions were
actively recruiting for a total of 276 full-time vacancies in plant
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Current
Employment
Market in
Plant Biology

biology. In comparison, in 1982-83, program representatives
indicated there were 213 vacancies. The 276 vacancies in 1988-89
average to roughly 3 vacancies per institution (Appendix Table A-
14). By far, the greatest number of vacancies (236, or 86 percent)
were at public institutions, with 209 (76 percent) at land-grant
institutions. One-fifth (56) of the vacancies were at the 20 largest
institutions based on federally financed research and development
expenditures in the life sciences, and two-thirds were at institutions
with a large plant biology faculty (26 members or more). The
greatest number of vacancies (102, or 37 percent) were at
institutions located in the Southeast, the region currently having the
greatest number of plant biology faculty.

The area in which program representatives expressed the greatest
need to fill vacancies was molecular biology (33 percent of all
institutions with vacancies). The next most frequently expressed
need was in plant physiology (11 percent). Program representatives
at land-grant institutions were somewhat more likely to say their
greatest need was in molecular biology (35 percent) than private
institutions (27 percent). Molecular biology was also listed as the
greatest need more often by program representatives at the 20
institutions with the largest federally financed R&D expenditures in
the life sciences (44 percent, compared with 30 percent of the other
institutions), and by those at institutions with fewer faculty

(40 percent of those at institutions with 25 or fewer plant biology
faculty, compared with 26 percent of those with 26 or more faculty).

However, these differences were not large, and in some cases the
percentages were based on small numbers of institutions (since not
all program representatives reported their vacancies in plant
biology). Needs in plant physiology were even more consisteptly
reported across institutions.

Program representatives who stated their institutions had vacancies
in plant biology and gave the discipline in which they had the
greatest need were asked to provide the reason for the need. The
most commonly cited reasons were research opportunities

(48 percent) and faculty retirements and departures (42 percent).
Departmental representatives at institutions in the Southeast were
more likely to give research opportunities as the reason (57 percent)
than those in the Northeast (40 percent), and those at public
institutions (50 percent) more so than those at private institutions
(36 percent). Another difference was that 54 percent of program
representatives at institutions with 26 or more plant biology faculty
cited faculty retirements and departures, compared with 26 percent
of those at institutions with between 6 and 25 plant biology faculty.

Using the list of 16 disciplines described above, program
representatives were asked to identify the 2 disciplines where they
were most experiencing a surplus of positions and the 2 where they
were most experiencing a shortage for 6 employment categories:
postdoctoral training positions, permanent doctoral research
associate positions, tenure-track faculty positions, industrial
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Changes in
Major
Disciplines
(1982-83 to
1988-89)

positions, federal/state government positions, and nonprofit
research institutions. A surplus of positions was defined as there
are more positions available than trained people to fill them, and a
shortage as there are not enough positions for all the qualified
people who are applying for them. Not all program representatives
were able to respond for all six of the categories, and some program
representatives often lacked experience with the employment
market in the industrial, federal/state, and nonprofit research
institution employment categories. Some of the program
representatives at smaller institutions also expressed difficulties with
answering this item because of limited experience with all

16 disciplines, and were reluctant to list 2 disciplines when they
lacked information on other disciplines. For this reason,
percentages are not presented in this section, but the absolute
number of program representatives citing an area as one of the two
most experiencing a surplus or shortage.

In both 1982-83 and 1988-89, molecular biology was mentioned most
frequently as the discipline with a surplus of positions; the
disciplines most often cited as having a shortage of positions were
ecology in 1982-83 and systematics in 1988-89 (Tables 4 and 5). In
each of the six employmen. categories, program representatives
were most likely to indicate a surplus of positions for molecular
biology in 1988-89. For example, program representatives at

47 institutions said there was a surplus of tenure-track faculty
positions, compared with program representatives at 26 institutions
saying there was a shortage (Appendix Table A-15). Biochemistry
was also cited frequently: although overall program

representatives tended to describe biochemistry as experiencing a
surplus of positions, in some employment categories (permanent
doctoral research associate, government, and nonprofit research
institutions), program representatives were relatively evenly divided
between those seeing a surplus and those seeing a shortage.

Systematics, anatomy/morphology, and evolution generally were
seen as experiencing a shortage of positions in all six employment
categories. For example, in systematics, program representatives at
30 institutions saw a shortage of tenure-track faculty positions,
compared with those at 5 institutions who saw a surplus. In
anatomy/morphology, representatives at 20 institutions said there
was a shortage in tenure-track faculty positions, compared with 3
saying there was a surplus; and in evolution, 11 said there was
shortage, compared with 2 seeing a surplus.

In some cases, there were dramatic changes in disciplines program
representatives listed among the top three in faculty research. The
greatest increase occurred in molecular biology, which was listed as
one of the top three disciplines in faculty research by 20 program
representatives in 1982-83, but by 60 program representatives in
1988-89 (Figure 7). Given that many program representatives

29
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Tablc4. Disciplines frequently cited by program representatives as having a shortage of positions by
employment category, academic years 1982-83 and 198884, United States

Employment category Academic Most frequently Second m(?sl
year cited frequently cited

Postdoctoral 1raining POSIIONS ..o 198283 Ecology Systematics
1988-89 Systematics Ecology

Permanent doctoral research associate positions ... 1982-83 Ecology Anatomy/morphology
1988-89 Systematics Ecology

Tenure-1rick Taculty POSHIONS oo i, 1982-83 Ecology Svstematics
1988-89 Systematics Ecology

Industrial POSHIONS ..o e 1982-83 Ecology Systematics
1988-89 Molecular biology Systematics

Federal /s1a1¢ EOvernment POSIIONS ..o 1982-83 Ecology Systematics
1988-89 Systematics Moleculur biology

Nonprofit rescarch INSHIULONS. e i 198283 na. n.a.
1988-89 Systematics Moiecular biology

n.a. = not availuble; not asked in 1984,

S0URCE:  Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES
13), National Scicnce Foundation, 1990 (survey conducted in 1989), and Plant Biology and Training at
Dogtorate-Granting Institutions, Higher Education Panel Report No. 62, November 1984, Americun Council

on Education, Tabie 9b, p. 20.

Tablc 5. Disciplines frequently cited by program representatives as having a surplus of positions by
employment catcgory, academic years 1982-83 and 1988-89: United States

Employment category Academic Most f.rcqucmly Second mn.sx
year ciled frequently cited

Postdoctoral training PositionS.........oooen s 1982-83 Molecular biology Biochemistry

1988-89 Molecular biology Biochemistry
Permanent doctoral rescarch associale pOstions .............. 1982-83 Molccular biology Biochemistry

1988-89 Molecular biology Biochemistry
Tenure-1rack facully POSIIONS ov.vriverie s, 198283 Molecular biology Genetics

1988-89 Molceular biology Biochemistry
INAUSIFID] PUSILONS cocoocvrer it 1982-83 Molecular binlogy Biochemistry, Genetics

1988-89 Molecular biology Biochemistry
Federal/state government POSIIONS .....ecwerrseercceiicniins 1982-83 Molecular biology Biochemistry

1988-89 Molecular biology Biochemisiry
Nonprofit rescarch instilulions.......o ., 1982-83 n.a. n.a.

1988-89 Molecular biology Biochemistry

n.a. = not available; not asked in 1984,

SOURCE:

Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES

13), National Scicnce Foundation, 1990 (survey conducted in 1989), and Plant Biology Personnel and Training
at Doctorate-Granting Institutions, Higher Education Panel Report No. 62, November 1984, American

Council on Education, Table 9a, p. 25.
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Figure 7. Disciplines program representatives listed among the top three (based upon greatest
number of facuity) in faculty research in 1982-83 and 1988-89: United States

Disciplines
Listed

Plant physiology

Ecology

Other E

Sysicmatics

Biochemistry

Developmental
biology

Agronomy/
soil science

Plant pathology

Cell biology

Genctics

Molecular
biology

Horticulturc/
crop science

1982-83 1988-89

0 20 40 60 80 100 0 20 40 60 80 100

Number of program representatives listing
discipline among the top three

Source: Higher Education Surveys, Plant Biology Personnel and Training at Doclorate-Granting Institutions (HES 13), National Science
Foundation, 1990 (1989 survey), and Plant Biology Personnel and Training at Doctorste-Granting Institutions, Higher Education
Panel Report No. 62, November 1984, American Council on Educstion,
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perceived a surplus of positions in molecular biology in 1988-89, the
number of biologists trained in molecular biology may increase
further. Other disciplines showed large declines in the number of
program representatives that listed them as one of their top three in
faculty research; ecology changed from 82 mentions in 1982-83 to 61
mentions in 1988-89, plant physiology from 86 to 72, and systematics
from 47 to 34,

Changes also occurred with respect to the employment market. The
number of vacancies for which program representatives indicated
their institutions were actively recruiting increased from 213
vacancies at 67 institutions in 1982-83 to 276 vacancies at 82
institutions in 1988-89 (Table 6). The disciplines in which program
representatives reported the greatest need for faculty changed from
molecular biology (27 percent), horticulture/crop science

(12 percent), and agronomy/soil science (10 percent) in 1982-83 to
molecular biology (33 percent) and plant physiology (11 percent) in
1988-89, Also, though the proportions of program representatives
giving reasons for needing to fill vacancies did not change
substantially, more program representatives indicated their
institution experienced vacancies in 1988-89, and thus the number
choosing the two major reasons increased (Figure 8). For example,
research opportunities was the major reason given for needing to fill
vacancies, and the number of program representatives giving that
reason increased from 35 in 1982-83 (52 percent) to 39 in 1988-89
(48 percent). Similarly, the second major reason, faculty
retirements and departures, was cited by 24 program
representatives in 1982-83 (36 percent) and by 34 program
representatives in 1988-89 (42 percent).

Table 6. Number of faculty vacancics in plant biology, academic ycars 1982-83 and 1988-89: United States

Institutional characteristic 1982-83 1988-89
TOLL oo seeieirvesssesseseessersrasesr e tsreassnanss srantrsmnsn srersrnnsrees 213 276
Control
Langd-grant ... s s 168 200
ot 7171 - RSN 23 40
Research size
TOP 0o ritrssssessnesseserisssmssssssssssssasssss st sassmsssssssses 61 56
NOLINtOP 20 ...t s sarnres 152 220

NO1E: Research size is bascd on federally financed R&D expenditures in the life sciences for fiscal year 1982,

SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES
13), National Science Foundation, 1990 (survey conducted in 1989), and Plant Biology Personnel and Training
at Doctorate-Granting Institutions, Higher Education Panel Report No. 62, November 1984, American
Council on Education, Table 8, p. 23.
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Figure 8. Reasons program representatives selected for their institution’s " greatest need”
to fill vacancies in plant biology in 1982-83 and 1988-89: United States

Reason

Resecarch
opportunities

Faculty
retircments/
departures 34

Increased
graduate

enrolimenis |

-

ol 1982-83

[ 1988-89

1 1 i )

0 10 20 30 40

Other

Number of institutions

NOTE: Onc institution with vacancics did not provide a reason for the greatest need,

Source: Higher Education Surveys, Plant Biology Personncl and Training a1 Doctorate-Granting Institutions (HES 13), National
Science Foundation, 1990 (1989 survey), and Plant Biology Personncl and Training at Doctorate-Granting Institutions,
Higher Education Pancl Report No. 62, November 1984, Ainerican Council on Education.

: : P rogram representatives were asked to describe the amount of
Financial outside financial support their institution had received for plant
Support biology research, and the major source of funding for graduate

gy ) g

student and postdoctoral fellows/associates at their institutions.

Research Program representatives had difficulties in determining the amount
of outside funding for plant biology. One problem was that their
institutions were not structured to deal with plant biology as a single
discipline, but rather often offered plant biology in many different
departments, some of which also included fields other than plant
biology. Even when institutions had strong institutional controls for
monitoring finances, those controls typically were not designed for
monitoring plant biology. Further, at some institutions, grants were
managed in a decentralized manner (e.g., through the indicated

24 33




researchers) with little institution-wide information about those
grants. Thus, five program representatives could not provide any
data on outside funding for their institution, and others expressed
uncertainty over the figures that they provided.

NSF maintains data on federal funding for plant biology available
through competitive grants, and these data were compared with the
survey data to evaluate the reliability of the latter. The NSF data
listed $150 million for 1988-89 (compared to $120 million based on
this survey) and confirmed that the amounts reported for the
institutions surveyed were underestimates of the total amount
received for federal funding. No data were available for evaluating
the other nonfederal components of outside funding, but feedback
from program representatives indicates that all figures provided in
this survey are likely to be underestimates. They could clearly
report on some grants for plant biology, but not all grants could be
identified,

For fiscal year 1988-89, program representatives reported

$242 million in outside support for plant biology research (Appendix
Table A-16).” This compares with a total outside funding of $6
billion for all of the life sciences, and $112 million in federal Hatch
funds for all of the life sciences.!® Roughly half of this support,
according to the program representatives, came from the federal
government (8 percent in Hatch funds, and 41 percent from other
federal government sources).!! The primary nonfederal source of
funds for research they reported was state governments, which
accounted for one-third of all support (23 percent in Hatch funds,
and 11 percent from other state sources). Industry provided

9 percent of all outside funds for research, and other private sources
(e.g., foundations and associations) provided 8 percent.

Consistent with the finding that most plant biologists were located at
public institutions, program representatives at public institutions
reported $224 million (93 percent) of outside funding for research,
and $212 million (88 percent) was reported by program representa-
tives at land-grant institutions. The 20 largest institutions (based on
federally financed research and development expenditures in the life
sciences in 1988) received $76 million, or 31 percent. Based on
faculty size, research funds went primarily to the institutions with

9Wber¢ institulional represcntatives were unable 1o provide exact numbers, they were asked
1o provide their best estimales. Five inslitutional represeniatives wese not abie 1o provide
any data on the amount of outside funding received for plant biology. Using 8 regression
cquation (r2=.67) based on the number of full-time graduate students, Ph.D, degrees
awarded, and postdoctorates, an additional $12 million above the $242 million reported hee
might be estimated 10 have been received at those institutions.

ptimate of total outside Tunding bascd on $7.2 bilion in R&D expenditures ip tiu life
sciences, and on 83 percent of R&D expenditures for all sciences coming frem ouiside
sources. Published in Academic Science/Engineering R&D Funds - Fiscal Year 2988, op. /it.
Information on Hatch funds is from the Cooperative State Research Budget Offie.

“For roughly 4 percent of the funds, institutional representatives were able only to provide
totals, rather than indicating the specific source of funds. Percentages provided here on the
source of funds arc hased on the 96 percent of funds where data were available.
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Graduate
Students

the largest programs, with $201 million (83 percent) reported by
program representatives at institutions with 26 or more plant
biology faculty. Although program representatives at institutions in
the West reported fewer full-time plant biology faculty than both
those in the Southeast and Central regions, they reported more
funds than either ($97 million, or 40 percent); this was due to the
greater level of state government Hatch funds reported (38 percent
of all plant biology research funds in the West, compared with no
more than 14 percent in the other regions). The region in which
program representatives reported the second most funds, the
Southeast, was distinguished by its relatively lurge level of other
state government funds besides Hatch funds (20 percent, compared
with from 6 to 9 percent of funds reported in other regions).

At one-third of all reported funding, Hatch funds formed a major
portion of the financial support for plant biology research. Hatch
funds are provided on a matching basis from the federal and state
governments to agricultural experiment stations, with states varying
in the percentage match they provide for the federal funds. As
noted, the relatively high level of state support reported in the West
resulted in high total funding in that region. Hatch funds were not
large enough to account for all of the difference between public and
private institutions, or between large and small institutions, but did
account for a major part of that difference.

Graduate students may receive financial support from many
sources, and a student may receive support from a combination of
scurces. Program representatives were asked to describe their plant
biology graduate students’ support in terms of the major source of
support for each student.

The most frequently mentioned primary source of funds was
institutional support, which was the major source for 28 percent of
all graduate students in 1988-89 (Appendix Table A-17) and 30
percent in 1982-83 (Appendix Table A-18). However, if federal,
state, and foreign funds are combined, half of the students received
their major support from government funds: 21 percent of all
graduate students were primarily supported by federal research
grants, 4 percent by federal fellowships, 15 percent by state
government sources, and 10 percent by foreign governments.
Students were also supported through personal funds (11 percent),
industry (5 percent), and other sources (6 percent).

Some of the greatest differences among institutions were in the
program representatives’ reports of support of students by state
governments. Those at public institutions reported state
governments were the primary source of support for 15 percent of
the graduate students, compared with 2 percent reported for those
at private institutions. Since public institutions had many more
graduate students than private institutions (6,878 versus 439),
differences were even larger in terms of absolute numbers of
students. Also, program representatives at institutions with 26 or
more plant biology faculty reported both a greater percentage
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Postdoctoral
Fellows and
Associates

Changes in
Financial
Support (1982-
83 to 1988-89)

(17 percent) and greater absolute number of students primarily
supported by state governments than those at smaller institutions

(7 percent or fewer).

Support by foreign governments followed similar patterns, with
greater percentages of support reported for public institutions

(10 percent of students) than for private institutions (5 percent),
and for institutions with 26 or more plant biology faculty

(12 percent) than for smaller institutions (3 percent). This is
consistent with the much greater percentage of foreign students at
public institutions and large institutions noted earlier.

Postdoctoral fellows and associates in 1988-89 received support
from different sources than did graduate students, especially the
federal government. Program representatives indicated that most of
their postdoctorates (52 percent) received their primary support
from federal research grants, and an additional 7 percent from
federal fellowships (Appendix Table A-19). Figures for 1982-83
were very similar - 54 percent from federal grants and 6 percent
from federal fellowships (Appendix Table A-20). Other primary
sources of support in 1988-89 were state governments (12 percent of
postdoctorates), industry (7 percent), foreign governments

(6 percent), institutional support (6 percent), personal funds

(3 percent), and other sources (6 percent).

According to program representatives a greater percentage of
postdoctorates were supported by federal research grants at public
institutions (55 percent) and institutions with 26 or more plant
biology faculty (53 percent) than at private institutions (36 percent)
or institutions with 5 or fewer faculty (33 percent). Instead, private
institutions and institutions with five or fewer faculty showed higher
levels of support by federal fellowships (17 percent and 21 percent,
respectively) than institutions overall (7 percent).

Total reported outside support for plant biclogy research increased
from $201.6 million in 1982-83 to $242.5 million in 1988-89, an
increase of 20 percent (1982-83 data from the 1984 plant biology
report).’> The Consumer Price Index (CPI) showed an inflation
rate of 23 percent from 1982 to 1988, so this increase was very close
to (but slightly lower than) the rate of inflation. Since program
representatives reported a small decline in the number of full-time
faculty in plant biology, the amount of financial support per full-time
faculty member increased at a somewhat higher rate (23 percent),
the same as the rate of inflation.

uAs noled, the figures for 1988-89 are underestimates. NSF data on federal funding for plant

biology corresponded more closely to the survey data for 1983-84 than for 1988-89. Thus,
these figures may underestimate the amount of growth that has ocrurred.  Another
expianation might be that the quality of NSF data on Federal funding of plant biology has
improved since 1983-84, and represents federal funding more completely than it did earlier.
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The sources of outside funds reported by program representatives
were relatively stable in terms of the proportion of dollars provided
(the federal government accounted for 49 percent of funds both in
1982-83 and in 1988-89, and state governments accounted for

34 percent in both years), though the dollar amounts increased from
each source over that time period (Figure 9).

Figure 9. Program representatives' report of outside financial support for plant biology
research in 1982-83 and 1988-89: United States

1982-83 1988-89

% Federal
‘ State

B 1ndustry

B Other

Total = $201 million Total = $242 million

NOTE: The total dollar amount for 1988-89 is known to be an undcrestimate, duc 1o the institutional difficulties in identifying

all plant biology funds. Percentage estimates on the sources of funds are bascd on the 96% of funds for which institutions
could identify sources.

Source: Higher Education Surveys, Plant Biology Personne] and Training at Doctorate-Granting Institutions (HES 13), National Science
Foundation, 1990 (1989 survey), and Plant Biology Personnel and Training at Doctorate-Granting Institutions, Higher
Education Panel Report No. 62, November 1984, American Council on Education,

There was very little change in the major sources of financial
support for graduate students and postdoctoral fellows from 1982-83
to 1988-89 in terms of the proportion receiving each type of support
(Figure 10).




Figure 10. Major source of support for graduate students and postdoctoral fellows in 1982-83
and 1988-89: United States

B Federal fellowship
[ Federal research grant
B3 siae government
Foreign government
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7] Industry

3 Personal funds

paxd  Other

Graduate students

Postdoctoral fellows

NOTE: Percentages may not add to 100 due 10 rounding.

Source: Higher Education Surveys, Plant Biology Personnel and Training at Doctoraie-Granting Institutions (HES 13), Nationsl Science
Foundation, 1990 (1989 survey), and Plamt Biclogy Pemonne) and Training at Doctorate-Granting Institutions, Higher Education
Panel Report No. 62, November 1984, American Coun¢il on Edw:atiq;. g
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Factors
Limiting
Progress in
Plant
Biology

P m representatives were asked to state whether each of seven
listed factors had the effect of limiting progress in plant biology at
their institutions. The factors included intellectual isolation,
insufficient financial suﬁon for research, poor quality of graduate
and undergraduate students, lack of nationally competitive faculty,
inadequate equipment/instrumentation, insufficient financial
support for graduate students, and lack of university and
department commitment to plant biology. Of those factors that did
limit progress, they were asked to rank them in terms of which
limited progress the most (i.e., "1" for the area that limits progress
the most, "2 for the second most, etc.).

Each factor was listed as a problem by at least two-fifths of the
program representatives. In order of the frequency of mention, they
were insufficient financial support for research (86 percent),
insufficient financial support for graduate students (83 percent),
inadequate equipment/instrumentation (65 percent), lack of
university and department commitment to plant biology

(57 percent), poor quality of graduate and undergraduate students
(53 percent), intellectual isolation (45 percent), and a lack ofa
nationally competitive faculty (41 percent; Appendix Table A-21).
Additionally, 12 percent of the program representatives listed other
problems besides the 7 listed in the questionnaire. The mean ranks
resulted in a roughly similar ordering, with insufficient financial
support for research and insufficient financial support for graduate
students being problems that limited progress the most (the mean
ranks were 1.9 and 2.5, respectively). However, while 65 percent of
program representatives said that they were limited by inadequate
equipment instrumentation, few said this was the factor limiting
progress the most (Figure 11).

For six of the seven problems listed, program representatives at
public institutions were more likely than those at private institutions
to perceive a problem. The exception was a lack of university and
department commitment to plant biology, where the percentages
were essentially equal. However, representatives of public and
private institutions ranked the factors in essentially the same order,
except that those at private institutions gave a greater importance to
a Jack of university and department commitment to plant biology
(mean rank of 2.7) than those at public institutions (mean rank of
3.8). Similarly, for every factor but intellectual isolation and a lack
of university and department commitment to plant biology, program
representatives at institutions with 26 or n ore plant biology faculty
were more likely to perceive a problem it an institutions with 5 or
fewer plant biology faculty. Again, the relative ranks of the seven
factors were roughly similar among the two groups, except that
those at institutions with five or fewer faculty gave more importance
to intellectual isolation (mean rank of 3.8, compared with 5.3 for
those at institutions with large plant biology programs) and a lack of
university and departmant commitment to plant biology (mean
ranks of 3.0 and 5.0, respectively).
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Figure 11. Program representatives’ evaluation of factors limiting progress in plant biology,
academic year 1988-89: United States
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Source: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13), National Science
FounZation, 1990 (1989 survey).
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NOTE: When available, tables containing results from 1984 susvey will immediately follow comparable tables with 1989 survey results.
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Table A-1. Administrative unit that has primary focus for training graduate students in plant biology by
institutional characteristic, academic ycar 1988-89: Unitcd States

Location of primary focus (percent)
- Number
e, sdon ot
’ institutions Division/ Da\flsmn of Ol_her
College of Arnis Agriculiure/ administrative
and Sciences Forestry/ unit
Natural Resources
Number| Percent  |Number| Percent [Number] Percent| Number{ Percent
Total.c e icni e 154 100 96 62 52 u 6 4
Control
PUbliC ..ot it 113 100 61 54 49 a3 3 3
Land-grant d eeeseeeese s 89 1 42 47 45 51 2 2
Private.........coocoecceresee i 41 100 35 85 3 7 3 7
3
Research size”™
Top 20.....cciinrnns e sba s 20 100 16 80 4 20 0 0
NOU N AOP 20 oo seeress e 134 100 80 00 a8 36 6 4
Plant biology fuculty
SR OIS 47 100 46 98 0 0 1 2
LY A T e 60 100 45 75 1 18 4 7
26 OF MOTC .ooceeere e crsncnis 47 100 S 1 41 87 1 2
Region
NOMRCAS ..o caesencbineiarans 34 100 4 71 8 24 2 6
(673111 7: JO SN 43 100 29 67 12 28 2 5
SOULRCAS ..ooeveorrieeerecereesireners st 45 100 . 60 17 38 1 2
WESE .....ovvvaeriiaerrsessssressrsnnnessentiesns R 100 16 50 15 47 1 3

lOne land-grant institution is a private institution that has been granted the use of some public land.

2Rased on federally financed R&D expenditures in the life sciences for fiscal year 1988, published in Academic
Science/Engineering R&D Funds - Fiscsl Year 1988, National Science Foundation, NSF 89-326, Detailed Statistical
Tables (Washington, D.C., 1990). Sce Appendix B for a list of institutions.

NOTE: Perceniages may not add to 100 duc to rounding.

SOURCE: Higher Education Survcys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13),
National Science Foundation, 1990 (survey conducted in 1989).
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Table A-2. Administrative unit that has primary focus for training graduate students in plant biology by
institutional characteristic, academic year 1982-83: United States

Location of primary focus

-y Numbe
l:smmm-na‘! uof ] School/College/
characteristic . e s . -
institutions Division/ Division of Ql_hcr .
College of Arts Agriculture/ administrative
and Scicnces Fuorestry/ unit
Natura! Resources
Number] Percent | Number] Percent {Number| Percemt | Number | Percent
1o T SO 165 100 89 54 49 30 e 16
Control
PUBIC ...t eeeserenans 118 100 56 47 43 36 19 16
Land-grant ..o, 48 100 5 10 41 85 2 4
Privare.......co v 47 100 a3 70 5 11 9 19
Rescarch size*
TOP 20 20 100 13 65 S 25 p) 10
Notintop20.......cooorerevmmereversrennns 145 100 76 52 44 30 25 17

*Based on federally financed R&D expenditures in the life sciences for fiscal year 1982,

NOTE: Details may not add to totals because of rounding.

SOURCE: Plant Biology Personnel and Training at Doctorate-Granting Institutions, Higher Education Panel Report No.
62, November 1984, American Council on Education, Table 1, p. 12.
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Table A-3. Number of full-time plant biology facuity and the percent training graduate students by institutior.al
characteristic and department type, acadcmic year 1988-89: United States

' 'AH‘ Control Research size!
instituiions
Public Private Top 20 Not in top 20
o All Lnnd-gmn12
Discipline Percent Percent Percent Percent
Total ;::;:::i Pﬂ"ﬁ?m Pcljcgnt Tutal ;::;::;se Total lgt:::::i Total gt::g:‘i
students| Togal g‘:::’“‘::i Total ;::::ﬁ: students students students
students students
'I'oml3 ......................... 4,517 M 4237 79 367 ™ 280 87 "7 20 3800 78
Bowany ..o 589 94 544 93 512 23 45 o8 72 10 517 23
Plant SCience.........cccoovvvuunriinn 226 87 216 88 226 87 10 70 25 88 201 87
Agronomy and soil science... 724 7% 710 76 695 76 14 L 93 2N 631 74
Biology «.ccovvvrirrrnrranresrinnins 584 R 482 81 334 81 132 K8 91 95 493 8]0
Food sciences ........ccovevvvennnn. 297 71 286 70 231 62 11 82 56 241 69
Horticulture.....cccovenvvennnnn, 531 75 528 76 461 78 3 0 77 84 454 74
Plant pathology................. ... 562 77 558 77 490 o 4 75 2 93 468 74
| 2 £ 325 73 32 73 230 69 3 10 33 94 292 71
Plant and soil scicnce........... 221 1 221 ! 19 78 0 - 10 60 211 72
Biochemistry.........ocorceneen. 81 80 76 80 64 86 5 80 1100 F) 77
Genelics ... ecvrninervaennns 44 75 36 69 30 67 8 100 14 100 30 63
Chemistry......ccmciinainnnne. 17 100 15 100 9 100 2 100 3 1 14 00
Animal and range scicnees... 61 2% 58 23 58 23 3 33 5 60 56 23
Molecular and cell biology... 52 77 45 73 42 74 7 100 4 100 48 75
Ecology....ccocvrrnvmvivvcrnnccenns 48 87 43 86 43 86 2 100 31 84 14 23
Microbiology .........ccoveeernennane 17 94 12 100 10 100 5 80 4 100 13 92
Assorted biological
SCIENCES ...vvvevnvrcrasarnccaens 28 89 15 80 9 100 13 100 12 100 16 81
AN OINCTS oot 41 54 28 46 38 55 13 69 11 82 30 43

'Based on federally financed R&D  expenditures in the life sciences for fiscal year 1988, published in Academic
Science/Engineering R&D Funds - Fiscal Year 1988, National Science Foundation, NSF 89-326, Detailed Statistical Tables
(Washington, D.C., 1990). Scc Appendix B for a list of institutions.

20ne land-grant institution is a private institution that has been granted the use of some public lund.

3The total includes 72 foculty at one institution whose departments were not identificd. These 72 faculty were not included when
calculating the pereentage training graduate students.

NOTE: The number of departments with plant biolagy faculty ranged from 1 1o 13 per institution.

SOURCE: Higher Education Surveys, Plant Biology Personncl and Training 8t Doctorate Granting Institutions (HES 13),
National Science Foundation, 1990 (survey conducted in 1989).
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Table A-4. Number of full-time plant biology faculty and the percent training graduate students by institutional characteristics and department type, academic year

1982-83: United States
Al Control Rescarch sizez
institutions
Public Private Top 20 Not in top 20
Depm'u'm:ml Percent All Land-grant

Total training Percent Percent Percent

graduate Percent Percent training training training

students training trining | Total | graduate | Total | graduste | Toul graduate

Total graduate Total graduate students students studep’s

students students
TOLAL......ctv e reesrtscmstarira e ssssesenes 4,759 81 4491 81 3,802 ;] 2068 81 863 a5 3,896 80
BOBNY.co..ooeiitricisnnnsonirirneissessers s evetmmressssans 600 20 S61 %0 404 88 » 87 96 100 504 88
Plant SCIENCE........corccrsessiortnnisesresa ermearsesenens a3 72 313 12 313 n 0 na, 22 91 291 70
> Agronomy and 50il SCENCE ..........eeeremene - 806 rz) 806 73 5 74 0 na. 52 n 754 73
do BIOMOBY c v eorvrmrsreoreresrassrsssssmsersessssonsossssnsssssss 48 82 284 84 7 80 144 7 o4 86 364 81
FOO BCIEMCES......ccocenercrrmsccnerscnrisessenmarensensns - - - - - - - - - - - -
Horticulture ...t rreeas 506 3 506 3 506 73 0 n.a. 99 76 407 72
Plant pathology........ccvmrerrvmmiraresmrssirssanes 43 82 434 82 434 8 0 na. 80 93 354 80
FORESIMY ..ot st sra resn s svonnsins 246 ™ 230 ki 206 ™ 16 100 80 ™ 166 ™
Plant and soil science..........c.covereveisrincnns 195 71 195 T 181 9 0 n.a. 42 45 153 ™
Biochemistry........oevcvcieivrnvnnnnnn, 109 93 106 94 100 ] 3 3 3 100 76 89
GENCHIES..c e crrennssvsnss s sonsossnirissonsaes 56 89 §5 91 55 9 1 0 25 96 k)| 84
CREMISITY w.....ocv et rarsnissas s s st 18 100 17 100 2 100 1 100 6 100 12 100
Animal and range stiences.........c....ov.cuce.. - . - . . . - - - - . -
Molecular and cell biology.. - - - - - - - - - - - -
MiCTODIOIORY ... ovcvrsrsssversrssaress s o - . - . . . . - . . . -
Assornted biological sciences............coccereen... 205 87 182 B6 54 83 23 100 23 100 182 86
Marine sciences/oceanography........couneeee 13 100 13 100 1 100 - 3 100 10 100
ABOIMETS.......coorieerer o ransasstar s 830 87 89 87 877 87 41 78 38 8S 592 87
ll)cpanmcm names cited by 5 or more institutions. - 4 S
4 7 ?Based on federally financed R&D expenditures in the life sciences for fiscal year 1982

- = Data not available in the 1984 report.
n.a. = not applicable.

NOTE: This 1able shows counts of plant biology faculty in departments that were involved in training plant biology graduate students. Table A-6 shows counts of faculty in plant biology programs.
SOURCE:  Plant Biology Personnel and Training at Doctorate-Granting Institutions, Higher Education Panel Report No. 62, November 1984, American Councif on Education, Tables 2a, b & ¢,
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Table A-5. Number of full-time faculty in plant biology programs’, and the percentage female and
racial/ethnic minoritics, by institutional characteristic, academic ycars 1982-83 and 1988-89:

United States
1989 survey 1983 survey
Total Percentage of Total Percentage of
Institutional full- full-time faculty full- full-time faculty
characteristic time in 1988-89 time in 198283
facul who were: facul who were
—7T
Racial/ Racial/
1989-90 . 1983-84 .
1988-89 (estimate) Female cthmc 1982-83 (estimate) Femsle eihmc
minoritics minoritics
Total.....orverrerecranene 4,517 4,611 10 4 4,607 4,660 7 4
Control
Public.....ccocveimerciriirernen. 4,237 4,344 10 4 4,344 4,440 ) 4
Land-grant®................. 3733 3835 10 4 361 372 6 4
Private. ..o veervemevnsereneens 280 267 15 4 263 260 16 8
Research sizc®
Top 20..aeerienciinsannens 7 717 13 4 784 800 7 2
Notintop20........eeu...e 3,800 3,894 10 4 3,823 3,860 S S
Plant biology faculty6
1o s 155 146 16 5
025t 714 719 16 3
26 OF MOIC .. vercrrerene 3,648 3,746 9 4
chion6
Northeast.......coieeiinnrenn. 480 503 13 3
Central ..., 1,250 1,274 11 2
Southeast ..........cccoreinrienn 1,643 1,659 9 4
L, 2 1,144 1,175 11 6

Hncludes all full-time faculty in plant biology programs, not just those training students.

ZThis column includes only racial/cthnic minorities who are native born U.S. citizens. No data were collected on the
number of non-U.S. citizens among the faculity.
ncludes U.S. citizens and non-U S, citizens with permanent visas,

4one land-grant institution is a private institution that has been granted the use of some public land.

SBased on federally financed R&D expenditures in the life sciences for fiscal years 1982 and 1988.
is information is not in the 1984 report.

SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES
13), National Science Foundation (survey conducted in 1989), and Plant Biology Personnel and Training at
Doctorate-Granting Institutions, Highcr Education Panel Report No. 62, November 1984, American Council

on Education, Tables 3 and 4, pn. 16-17.
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Table A-6. Number of full-time faculty in plant biology, and the pereentage training graduate students, and
having bachclor’s degrees from forcign institutions, by institutional characteristic, academic year
1988-89: United States

Total full- Percentage of full-tiime
time faculty faculty in 1988-89 who were
Institutional With bachelor's degrees
charadteristic Training from forcign institutions
1988-89 graduate
students Total Teaching
undergraduates
Totalou.circces 4,517 80 7 5

Control

Public ..o, 4,237 ™ 7 4

Land-grant’ ... 3,733 79 7 4

Private.......ccccocnreennnrinsecrncene 280 87 16 15
Rescarch size”

Top20....... feernenetnanesisane 717 90 12 9

Notintop20.....cccovevieeennne 380 78 6 4
Plant biology faculty

I SO 155 85 17 15

6-25..esnrseires 714 &4 1n 11

26 0T MOIC....eecvcvrrieerirenen 3,648 ™ 6 3
Region

Northeast............cccrecrvencne 480 ]S 10 9

Central......cccoovvnvevereenriienneee 1,250 89 7 5

Southeast .......ccoovvceervnvrereennnn. 1,643 71 4 2

|, [ QR 1,144 78 10 6

1one land-grant institution is a private institution that has been granted the use of some public land.

2Based on federally financed R&D expenditures in the life sciences for fiscal year 1988, published in Academic
Science/Engineering R&D Funds ~ Fiscal Year 1988, National Science Foundation, NSF 89-326, Detailed Statistical
Tables (Washington, D.C., 1990). See Appendix B for a list of institutions.

SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institution (HES 13),
National Science Foundation, 1990 (survey conducted in 1989).




Table A-7. Number of postdoctoral fellows/associates in plant biology, and the percentage female,
racial/cthnic minoritics, and forcign, by institutional characteristic, academic ycar 1988-89: United

Statcs
Total postdoctoral Percentage of postdoctoral fellows/
fellows/associates associates in 1988-89 who were
Minority
racial/cthnic Forei
Institutional gr({up o
characteristic
198889 | 19 Jpemae
(estimatc) Among | Among From
all post- US. | Males |Females| developing
ductorates | citizens countrics
Total...... e 1,120 1,129 29 11 17 30 9 16
Control
(7)1 1 OO 964 974 29 11 17 29 8 17
Land-grant®...........co... 890 893 29 1 17 29 8 17
Private. .....ccoeenncenniacsncorenns 156 155 32 11 20 35 11 13
Rescarch size
TOP 20, 333 3 33 7 10 26 8 11
Notintop 20.....ccccoevevrvenncns 787 R06 28 12 21 32 9 18
Plant biology faculty
) . T 67 63 25 15 28 34 12 24
6-25.. e eens 277 283 k> 9 14 30 10 13
26 OF MOFE c.covernrarrvesrirerrannns 776 783 28 11 17 30 8 17
Region
Northeast......coeenrereansoenses . 108 106 36 7 13 31 14 11
Central....ccoorrcerenrecirinsnres 330 331 30 5 8 29 8 18
L TITTE T T R 279 2920 23 17 22 37 10 23
WESE ..o ssertnesnnsnsriasans 403 402 32 11 17 25 7 12

1Data on minorities were collected only for postdoctorates who were U.S. citizens.
20ne land-grant institution is a private institution that has been granted the use of some public land.

3Based on federally financed R&D expenditures in the life sciences for fiscal ycar 1988, published in Academic
Science/Engineering R&D Funds ~ Fiscal Year 1988, National Science Foundation, NSF 8§9-326, Detailcd Statistical
Tables (Washington, D.C., 1990). Sec Appendix E for a list of institutions.

SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13),
National Science Foundation, 1990 (survey conducted in 1989).
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Table A-8. Number of postdoctoral fellows/associates in plant biology programs, and the percentage fcmale
and racial/ethnic minorities, academic year 1982-83: United States

Total Percentage of
postdoctoral postdoctoral fellows/
fellows/ associates in 1982-83
associates who were
Institulio.na.l Foreign
characteristic Racial/
198283 198384 (Female| oy From
(estimatc) minorities’ | Males |Females]  developing
countries
Totak......o ot sssrrsiscarssasenes 1,009 1,020 29 7 26 6 13
Control
PUDNIC ..o s snsnes 871 860 28 7 28 7 14
Land-grant ..........cccoeenesnnerccosersnens 731 7" 28 6 27 7 12
PIIVELE....ccoeinrncser s ssres s 138 L 38 7 17 4 8
Research size”
[ (2 | O 398 400 29 4 2 5 8
Notin top 20......cvircccrncnenrcecninene 611 620 29 9 29 8 16

ncludes only racial/ethnic minorities who are also U.S. citizens and non-U.S. citizens with permanent visas.

2Rased on federally financed R&D expenditures in the life sciences for fiscal year 1982.

SOURCE: Piant Biology Personnel and Training at Doctorate-Granting Institutions, Higher Education Pane} Report No.
62, November 1984, American Council on Education, Tables 3, 4, and 5 pp. 16-19.
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Table A-9. Numbcr of full-time graduate students in plant biology, and the pcrcentage female, racial/cthnic
minorities, and foreign, by institutional characteristic, academic year 1988-89: United States

Total full-time Percentage of full-time graduate
graduate students students in 1988-89 who were
Minority
o racial/ethnic Foreign
Institutional group
characteristic
1988-89 19&90 Female
(cstimate) Among all | Among From
. graduste | U.S. | Males |Females| devcloping
students | citizens countrics
TOtal....coveccrcencrcerecereeers 1317 7484 i3 9 13 25 9 26
Control
Public .....crvupienvorreresssannsens 6,878 7,042 33 8 13 26 9 26
_ Land-grant? . 6,142 6,283 32 8 1327 9 27
PrvaLe.....c...cocrvvvncniriennes 439 442 43 14 18 13 9 15
Research size”
Top 0., 1326 1.368 37 8 10 17 7 18
Notintop 20.....coovvevevnncnn. 5.991 6,116 32 9 14 20 10 28
Plant biology faculty
. TP 228 21 40 13 18 16 13 25
B-25 et 1,208 1,224 41 11 1t 14 6 15
26 OF MOTE c.vvvrvevcrvaeeniecrrenenns 5,881 6,039 32 8 13 27 10 28
Region
Northeast.....cccenreiicnn 716 735 43 5 8 17 11 14
Central......coiveeirieceee 2,120 2,175 32 ) 10 23 9 25
Southeast ......ccccenrvmncrne 2,458 2,530 3 9 15 28 10 29
|,/ S 2,026 2,044 34 11 17 25 8 27

1Data on minorities were collected only for gradusate students who were U.S. citizens.
2()ne land-grant institution is a private institution that has been granted the use of some public land.

3Based on federally financed R&D expenditures in the life sciences for fiscal ycar 1988, published in Academic
Science/Engineering R&D Funds ~ Fiscal Year 1988, National Science Foundation, NSF 89-326, Deiailed Statistical
Tablcs (Washington, D.C., 1990). Sce Appendix B for a list of institutions.

SOURCE: Higher Education Surveys, Plani Biotogy Personnel and Training at Doctorate-Granting Institutions (HES 13),
National Science Foundation, 1990 (survey conducted in 1989).
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Table A-10. Full-time graduate students in plant biology programs, and the percentage female and
racial/ethnic minorities, academic year 1982-83; United States

Total Percentage of
full-time full-time graduate
gradualc students in 1982-83
students who were
!ns‘ituﬁﬂ.na:l Racial/ Foreign
characteristic —_ cthnic 1 ‘
1982-83 . Female | minorities From
(estimate) among U.S.| Males |Females|  developing
citizens) countrics
TOtal e 8,023 8,040 31 7 16 4 16
Control
Public...oomiirscmreeri e 7,648 7670 31 6 16 4 16
Land-grant ........cooccorrnennccrenens 6,442 6,500 29 7 18 4 17
Private......ooorccsirernnmrecsessssascnnis 375 370 33 16 13 5 13
Research size?
TOP 20 s 1,768 1,750 32 5 11 3 8
Notintop 20.....ccoemmvvnrrrrrrerere v 6,255 6,290 31 8 17 4 18

1Includes only racial/ethnic minorities who are also U.S. citizens and non-U.S. citizens with permanent visas. Base is total
full-time graduate students in plant biology programs who are racial/cthnic minorities, not total full-time graduate
students in plant biology.

2Bascd on federally financed R&D expenditures in the life sciences for fiscal year 1982,

SOURCE: Plant Biology Personnel and Training at Doctoratc-Granting Institutions, Higher Education Panel Report No.
62, November 1984, American Council on Education, Tables 3, 4 and §, pp. 16-19.
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Table A-11. Number of Ph.D. recipients in plant biology, and the percentage female and racial/ethnic
minoritics by institutional characteristic, academic year 1988-89: United Statcs

Total Ph.D. Percentage of Ph.D. recipicnts in 1988-89
recipients
Institutional
characteristic
1988-89 19&_‘9'90 Female Minority racial/ethnic gmupl
{estimate)
Total......ooe e 724 859 27 10

Control

Public ..o, 653 ™ 26

Land-grant®........oooo. 595 95 26 8

Private........ccmvevresnnnnnne 7 L 2 pr
Research siz.e3

TOp 2D ..t 142 172 34 15

Notintop 0. . SK2 687 25 8
Plant biology faculty

1.5 e aare e 33 43 33 15

6-25..rrrenre e 109 144 32 21

p/ T ) 10" o R SR2 672 26 7
Region

Northeast...........cccomurrrannen. 85 98 33 6

Central ..o, 229 263 28 9

Southeast.......ccocverrnrvcucrns 228 287 23 7

L7 S 182 211 29 17

LThis column includes unly minority members who were also U.S. citizens. No data were collected on the number of non-
U.S. citizens among Ph.D. recipients.

20ne land-grant institution is a private institution that has been granted the use of some public land.

3Basc:\ﬁ on federally financed R&LD expenditures in the life scicnces for fiscal year 1988, published in Academic
Science/Engineering R&D Funds -- Fiscal Year 1988, National Scicnce Foundation, NSF 89-326, Detailed Statistical
Tables (Washington, D.C., 1990). See Appendix B for a list of institutions.

SOURCE: Higher Educntion Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13),
National Science Foundation, 1990 (survey conducted in 1989).
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Table A-12. Ph.D. recipients in plant biology programs, and the perccntage female and racial/ethnic
minorities, acadcmic year 1982-83: United States

Total Ph.D. Percentage of Ph.D.
recipients recipients in 1982-83
Institutional
characteristic
1983-84 Racial/ethnic
1982-83 (estimate) Femsle minorities
TOtal........cocrerrireire st ssrseessssesans 925 1,050 21 5
Control
PUDIC ....ovevererercrensearnsscnrssss remesnssenas 868 970 20 5
Land-grant ........ceevcremnrincrinsianaes 740 810 19 6
| 4 4.5 { TN 57 80 32 2
Research size2
TOP 20....onererionicrncnrecrnsrnestrasesnee. 291 290 2 3
Not in 10p 20 ...eeernvrvererierncnerisirsiinens 634 760 21 6

I This column includes only minority members who were also U.S. citizens. No data were collected on the number of non-
USS. citizens among Ph.D. recipients.

?Based on federally financed R&D expenditures in the life sciences for fiscal year 1982.

SOURCE: Plant Biology Personnel and Training at Doctorate-Granting Institutions, Higher Education Panel Report No.
62, November 1984, American Council on Education, Tables 3 and 4, pp. 16-17.




Table A-13. Number of departmental representatives who ranked various disciplines as being among the top
three in training graduate students, postdoctoral research and training, and faculty rescarch at
their institutions, by discipline, academic ycar 1988-89: United States

Graduate student Postdoctoral research Faculty
tminiﬂg1 and training research’
Discipline Most Second { Third Most Second Third Most | Second Third
students|  ™Ost most post-  {most post-| most post- | oy | MOSt most
students| students |doctorates|doctorates| doctorates faculty | faculty
Total.......cccconviueuen 153 149 13§ 113 2 (i 152 149 134
Agronomy/soil
SCience. .....ccooirienne 16 6 9 7 4 3 12 S 6
Anatomy/
morphology ............. 1 1 2 0 0 2 2 3
Biochemistry ................ 8 14 7 16 11 4 11 13 5
Cell biology .......c.oonvver 5 12 S 6 6 11 7 9
Developmental
DIOIORY..rvrrverererreerens 4 7 3 2 6 1 5 6 7
ECOIORY -r.vrrrvrrerrnrsssnens 30 i4 2 10 9 21 20 20
Evolution........coooevvvnne 1 2 3 0 2 ! 2 4 1
Forestry/natural
FESOUTCES.......onvenneen. 4 3 ] 0 3 2 4 3
Genetics..........cocrnnenes 9 10 12 4 10 8 5 i1 10
Horticulture/crop
SCIENCE.....covrvcirnvannn. 8 9 7 1 3 2 8 5 3
Microbiology................ 3 4 3 3 2 2 6 2
Molecular biology........ 29 12 20 33 12 10 24 14 2
Plant pathology............ 2 11 4 6 4 5 6 8 7
Plant physiology........... 16 30 19 18 10 13 21 29 22
SYSIEMALICS ....c.crrrenere 10 14 9 2 5 1 13 12 9
Weed science ............... 2 0 3 0 1 2 0 2 3
161 S 5 0 3 5 1 2 5 0 2

]hanking is based on the greatest number of graduate students in an institution’s plant biology program.
2Ranking is based on the greatest number of postdoctorates in an institution’s plant biology program.
3Ranking is based on the greatest number of faculty in an instilution’s plant biology program.

SOURCE: Higher Education Surveys, Plant Biology and Training at Doctorate-Granting Institutions (HES 13), National
Science Foundation, 1990 (survey conducted in 1989).
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Table A-14. Number of fuli-time vacancies in plant biology in fall 1988 for which institutions were actively recruiting,
the disciplines in which the nced was grealest, and the source of that nced, by institutional characteristic,
academic vear 1988-89: United States

Number of full- Disciplincs with grc..atm
nced to fill vacancics
(percent of institutions)

Reason for greatest need

time vacancies (percent of institutions with vacancics)

Institutional
characteristic Mean per |Molecular|  Plant , | Increased | Fuculty | pocopren
Total L itution? biology |physiology Other graduate {retircments/ opportunitics Other
enroliments|{ depariures
Total.....coecers e, 276 34 33 n 56 5 42 48 5
Control
Public........cccc.oomrun 236 33 u 1§ 55 4 43 50 3
Land-gram?... ... 209 34 35 1 53 2 26 49 3
Private 40 36 27 9 64 9 36 36 18
Research sizcs
Top20.....evecnanns 56 35 44 13 44 7 40 53 0
Notintop 20........... 220 33 30 11 59 5 42 47 6
Plant biology faculty
I ORI 6 1.2 40 20 40 60
6-25 e 2% 26 40 11 49 11 26 51 11
26 ormore................ 180 43 26 10 64 54
Region
Northeast ................. 38 38 20 10 70 10 50 40 0
Central ..o 78 30 27 19 54 0 52 44 4
Southeast ................. 102 44 39 4 57 4 35 57 4
West........coonnneiiannes S8 25 39 9 52 9 35 9

lEach institution with at lcast one vacancy was asked to state the single discipline with the greatest need to fill vacancies
at the institution. Instiiutions with no vacancics arc not included.

2Based on inslitutions with vacancies.

3 Disciplines other than molecular biology and plunt physiology that were included among the responses were

agronomy/soil science, anstomy/morphology, biochemistry, cell biology, developmental biology, ecology, evolution,
genetics, horticultural /crop science, microbiology, plant pathology, sysiematics, and other responses.

40ne land-grant institution is a private institution that has been granted the use of some public land.

SBased on federally financed R&D expenditures in the life sciences for fiscal year 1988, published in Academic
Science/Engineering R&D Funds - Fiscal Year 1988, National Sciencc Foundation, NSF 89-326, Detailed Statistical
Tables (Washington, D.C., 1990). See Appendix B for a list of institutions.

NOTE: Percentages may not add to 100 due to rounding.

SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13),
National Science Foundation, 1990 (susvcy conducted in 1989).

A-18
o8




Table A-15. Number of times program representatives listed disciplines among the top two in which their institution was
expericncing a “surplus” or “shortage” of positions, by employment category and discipline, academic year 1988-
89: United Statcs

Employment category
Permanent
Postdoctoral doctoral Tenure-track Industrial Federal/state Nonprofit
training rescarch faculty prsitions government research
Discipline positions associate positions positions institutions
positions
Surplus [Shonage| Surplus [Shortage| Surplus [Shortage} Surplus {Shortage| Surplus |Shortage Surplus [Shornage

All disciplines............... 0 4 0 6 0 5 0 4 0 3 0 3
Agronomy /soil

SCICNCE...ccovvercncnrns 5 8 3 | 3 6 5 9 4 5 1 5
Anatomy/

morphology .......... 4 20 3 15 3 20 3 15 4 10 4
Biochemistry ................ 26 9 14 16 20 11 21 1 12 10 14 11
Cell biology ........covervee 12 10 9 9 10 9 9 4 5 3 7
Developmental

biology.......c.cvcermeuneen 3 9 4 9 4 11 5 4 l 8 4 5
Ecology ......c.nvevvernuanas 9 28 10 24 9 27 6 15 8 19 7 14
Evolution...........cccou... 2 9 2 10 2 1 1 9 3 10 3 11
Forestry/natural

TESOUTCCS.c.vvvrnarmeninns 0 2 1 1 0 0 3 3 B 5 1 0
Genetics.......ooeerreenne. 9 S 7 1 7 2 5 4 7 i 1
Honticulture/crop

SCICNCL. ....oovcrrrenecrrnr. 2 6 3 7 6 6 9 8 5 6 3 4
Microbiology................ 6 7 4 5 6 5 7 7 4 4 ] 5
Molecular biology........ 52 25 45 19 47 26 43 25 30 20 35 20
Plant pathology............ 6 4 6 4 6 7 3 6 S 6 5 4
Plant physiology.......... 15 10 9 13 9 19 7 14 8 14 5 1
Systematics.........oo.v..onns 4 30 5 25 5 30 3 2 2 21 4 21
Weed science .............. 1 1 0 1 1 5 4 2 1 2 0 1
1013, 7. S 3 4 2 4 2 4 2 3 3 4 0 2

NOTE: Program representatives were asked to state the top two disciplincs experiencing a surplus (or shortage) for each employment
category. Some, rather than stating the top two, replied that “all" disciplines were experiencing a surplus (or shortage). These
responses are listed separately in the first line of this table.

SOURCE: Higher Education Surveys, Plant Biology Personnc! and Training at Doctorate-Granting Institutions (HES 13), National
Science Foundation, 1990 (survey conducted in 1989).
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Table A-16. Total dollar amount of outside financial support for plant biology research reported by program
representatives, by source of funds and institutional characteristic, academic year 1988-89: United

States
Source of funds (percent)
Total
Institutional (in Hatch funds!
characteristic thousands Other Other Other Foreign
federal state Industry | private sources
Federal State government | government support
govemment govcmmem
Total........ccccvrnens 52424888 8 23 41 11 9 8 0
Control
Public.....cc.ocoerinsne 224,4576 9 25 38 12 9 8 0
Land-grant>....... 2123893 9 24 39 12 9 7 0
Private.........c...cc.c...... 18,031.2 2 0 3 4 11 9 2
Research sizc3
Top20...oviniinns 76,256.8 7 47 30 3 6 7 0
Notintop20....... 1662320 9 1 45 15 10 8 1
Plant biology faculty
15 8,091.7 4 0 64 5 15 8
6-25.eirenin 334331 7 5 70 4 6 8 1
26 or more............... 200,964.1 9 27 35 12 9 8
Region
Northeast................. 152116 12 4 59 9 10 6 0
Central..........coo......  49,985.6 11 14 41 9 15 10 1
Southeast ................. B80,271.1 3 13 40 20 9 9 1
West.....ocoserniienne. 97,0205 7 38 38 6 5 & 0

LThe Hatch Act of 1887 established agricultural experiment stations to conduct agricultural research.
20ne land-grant institution is a private institution that has been granted the use of some public land.

3Based on federally financed R&D expenditures in the life sciences for fiscal year 1988, published in Academic
Science/Engineering R&D Funds - Fiscal Year 1988, National Science Foundation, NSF 89-326, Detailed Ststistical
Tables (Washington, D.C., 1990). Sece Appendix B for a list of institutions.

NOTE: Five institutions were not able to provide data on funding for plant biology, and other institutions were unable to
identify all plant biology funding. Thus, these totals are underestimates of the total outside funding for plant
biology research. Also, for roughly 4 percent of the funds, institutions were only able to provide totals, not the
specific source of fundings. Percentages provided here are based on those institutions that could identify the
source of funds. Percentages may not add to 100 due to rounding.

SOURCE: Higher Education Surveys, Plant Biology Personne] and Training at Doctorate Granting Institutions (HES 13),
National Science Foundation, 1990 (survey conducted in 1989).
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Table A-17. The number of full-time graduate students in plant biology and their major source of financial support,
by institutional characteristic, academic year 1988-89: United States

Graduate students' major sources of support (percent of smdents)1
Total
Institutional number
characteristic of Federal Federal State Foreign |ynaitutional Personal
students| 1 owship research | govern- | gOVErM- | gypoort Industry funds Other
grant ment ment
|
P o] DO— 7317 4 21 15 10 28 S 11 6
Control
Public...o.ccveaszrnemsinns 6,878 3 21 15 10 27 6 11 6
Land-grant>........ 6,142 4 21 16 11 2% 6 1 6
| 3.17:| LR 439 12 19 2 5 49 3 7 4
R 3
escarch size
Top 20...vrvrcriirs 15326 7 24 10 7 29 5 12 6
Notintop20......... 5991 3 20 16 10 28 5 1 6
Plant biology faculty
IR SO 228 i 14 7 3 45 4 1 6
625 e 1,208 6 17 5 3 54 3 10 2
26 OF MOTE ..ovvsrrrrnne 5,881 3 22 17 12 22 6 11 7
Region
Northeas! ......c.ccovenne. 716 5 31 7 4 37 3 11 3
Central ..o 2120 3 13 11 26 9 10 6
Southeast ........ccc.eeves 2455 3 17 17 8 kY| 5 1 8
L1/ 2,026 S 17 13 24 4 13 5

lPercentagu are based on the 98 percent of students for whom the major source of financial support could be identified.
2Om: land-grant institution is a private institution that has been granted the usc of some public land.

3Based on federally financed R&D expenditures in the lifc scicnces for fiscal year 1988, published in Academic
Science/Engineering R&D Funds ~ Fiscal Year 1988, National Science Foundation, NSF 89-326, Detailed Statistical Tables
(Washington, D.C., 1990). See Appendix B for a list of institutions.

NOTE: Percentages may not add to 100 due to rounding.

SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13),
National Science Foundation, 1990 (survcy conducted in 1989).
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Table A-18. Full-time graduate students in plant biology programs by major source of support, academic ycar
1982-83: United Statcs

Source of funds (percent)
. Total Hatch funds
lnsmuno.na‘l number .
characteristic of State | Foreign 17, iurional Personal
students| Federay | Federal | govern- | govern- support Industry funds Other
fellowship rescarch | ment ment
grant
Toral......cccccoeeee. 8,023 3 20 12 11 30 7 15 4
Control
Public.....cooncvvnee. 7,648 3 20 12 1 29 7 15 4
Land-grant............ 6,442 3 20 13 12 26 8 15 4
Private........ccoocr... 375 13 20 1 3 52 2 8 2
Research size®
Top 20..cvvvvrero.. 1,768 6 27 7 7 29 9 1 5
Notintop 20....... 6255 3 18 13 12 30 6 16 3

*Based on federally financed R&D expenditures in the life sciences for fiscul year 1982,
NOTE: Percents may not total to 100 due to rounding.

SOURCE: Plant Biology Personnel and Training at Doctorate-Granting Institutions, Higher Education Pancl Report No. 62,
November 1984, American Council on Education, Table 10, pp. 26-27.




Table A-19. The number of postdoctoral fellows/associates in plant biology, and their major source of financial
suppor, by institutional characieristic, academic year 1988-89: United States

Postdoctorates’ major sources of support (percent of pmmc.iovt:torates)1
Total
Institutional number
characteristic of Federal Federal | Swate | Foreign |pociutional Personal
students| ey owship rescarch | govern- | ROVEM- | gyn00n Industry funds Other
grant ment ment
j (17 F— 1,120 7 52 12 6 6 7 3 6
Control
Public...orngiccriens 64 6 55 1n 6 6 7 3 5
Land-grant®......... 891 5 55 12 6 6 7 4 5
Private ...oocmeiirees 156 17 36 14 10 6 8 0 9
Rescarch si203
Top 20....cunrerirneer 333 9 46 15 9 6 5 4 6
Notintop 20........... 787 6 55 10 b 6 8 3 6
Piant biology faculty
) (. JROe 67 21 3 10 4 ki 13 0 15
6-25...irrenrininne 2N 13 54 9 12 6 4 0 2
26 OF MOTE ..vvcevveveere 110 4 53 13 5 7 8 4 6
Region
Northeast ... 108 17 44 8 6 5 8 7 5
Central.......ccoremrinnns 330 6 55 6 6 9 10 2 6
Southeast ........ccoors 29 4 13 5 6 9 1 10
West..... 403 7 52 17 8 5 4 4 4

1Pementages are based on the 95 percent of postdoctorates for whom the major source of financial support could be identified.
20ne land-grant institution is a private institution that has been granted the use of some public jand.

3Based on federally financed R&D expenditures in the life sciences for fiscal year 1988, published in Academic
Science/Engineering R&D Funds ~ Fiscal Year 1988, National Science Foundation, NSF 89-326, Detailed Statistical Tables
(Washington, D.C,, 1990). Sce Appendix B for a list of institutions.

NOTE: Perccntages may not add to 100 due to rounding.

SOURCE:  Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13),
National Science Foundation, 1990 (survey conducted in 1989).
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Table A-20. Postdoctoral fellows in plant biology programs by major source of support, academic year 1982-83:

United States
Source of funds (percent)
. Total Hatch funr's
Institutional n
characteristic of State | Foreign 11, irutional Personal
students| Federa) | Federal | govern- | govern- support Industry funds Other
fellowship research | ment ment
grant
Total.....c...ocrrrrmnnas 1,009 6 5 7 11 8 8 1 6
Control
Public..........cccooeecrnann. 8N 56 8 11 7 9 5
Land-grant........... 731 3 S4 9 11 7 9 6
Private.................... 138 22 39 1 10 11 7 2 9
Research size®
Top 20.......cconuue.a.., 398 11 51 5 9 6 9 1 9
Notintop20......... 611 3 56 8 12 8 8 1 4

*Based on federally financed R&D expenditures in the life sciences for fiscal year 1982.
NOTE: Percents may not total to 100 due to rounding.

SOURCE: Plant Biology Personnel and Training at Doctorate-Granting Institutions, Higher Education Pancl Report No, 62,
November 1984, Amsrican Council on Education, Table 10, pp. 26-27.
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Table A-21. The percentage of program representatives
institutions, and the mean rank of each factor,

reporting that various fact

ors limit progress in plant biology at their
by institutional characteristic, academic year 1988-89; United States

Factors limiting progtessl
Intellectual financial of graduate nasionally Inadequate financial university
lnsumuqna'l isolation support for and under- competitive | equipment/ wpp:rt for and
characteristic research graduate faculty instrumentation|  graduate department
students students commitment
Percent | M7 | percemt | ME3™ | Percent Mean | peorcent | M€30 | percent | M8 | percent Mean | percem [Mea0
rank rank rank rank rank rank rank
Total..ocecrrirrnrenes 45 44 86 19 53 38 41 43 6 34 83 25 57 35
Control
Public........creezinenescaeses 49 44 9 19 59 38 47 43 73 34 88 26 8 38
l..and-gmm2 ............. 48 44 91 19 64 38 51 45 4 34 8» 26 53 40
Private.....cccoccemivenionne 37 43 76 20 Ly 37 24 44 41 35 68 23 56 27
Research size3
g Y ) | DO —— 35 47 80 18 45 6 30 38 50 34 85 2.1 50 41
Notintop 20 .............. 47 4.4 87 19 54 38 43 44 67 34 83 26 58 35§
Plant biology faculty
| N JOOTTURROR 49 38 7 1.9 45 44 38 44 55 33 70 29 72 30
[ 3 X O 40 41 87 20 52 35 i3 37 57 38 82 24 3 30
26 OF MOTE c.evvvcrnrncrenens 49 53 9% 19 64 37 53 48 8 32 9% 24 47 50
Region
Northeast.......c.conmvviens 32 45 82 19 o 38 2% 47 $3 3% ™ 26 59 28
Central .......cccorneeenernne 56 48 86 19 58 38 53 42 2 34 7 30 70 39
Southeast ... 47 37 89 19 53 39 44 446 67 as 82 25 s6 35
WESE. .occorveersevssraersrennanss 44 49 88 19 50 36 34 40 66 30 94 21 41 39

1ncan ranks are based on a system where "1” indicates the arca that limits progress the most, “2° the area that limits progress the second most,
etc.

20ne jand-grant institution is a private institution that has boen granted the use of some public land.

3Based on federally financed R&D expenditures in the life scicnces for fiscal year 1988, published in Academic Science/Engineering R&D
Funds ~ Fiscal Year 1988, National Science Foundstion, NSF 89-326, Detailed Statistical Tables (Washington, D.C., 1990). See Appendix B
for a list of institutions.

SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13), National Science
Foundation, 1990 (survey conducted in 1989). ’
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Higher
Education
Surveys (HES)

Survey
Methodology

The Higher Education Surveys (HES) system was established t~
conduct brief surveys of higher education institutions on topics of
interest to Federal policymakers and the education community. The
system is sponsored by the National Science Foundation, the US.

Department of Education, and the National Endowment for the
Humanities.

HES questionnaires typically request a limited amount of readily
accessible data from a subsample of institutions in the HES panel, a
stratified, nationally representative sample of 1,093 colleges and
universities in the United States. Each institution in the panel has
identified a HES campus representative, who serves as survey
coordinator. The campus representative facilitates data collection
by identifying the appropriate respondent for each survey and

distributing the questionnaire to that person.

This mail survey was conducted at the request of the Directorate for
Biological, Behavioral, and Social Sciences of the National Science
Foundation to provide reliable national estimates on plant biology
training and personnel at higher education institutions.

The sample for this survey consisted of all doctorate-granting
institutions plus those institutions that could be identified as

anting doctoral degrees in plant biology. Doctorate-granting
Institutions were defined using the U.S. Department of Education’s
Higher Education General Information Surveys {HEGIS)
classifications: namely, schools characterized by a significant level
and breadth of activity in and commitment to doctoral-level
education as measured by the number of doctorate recipients and
the diversity in doctoral-level program offerings. Some institutions
meeting this definition did not offer doctorates specifically in plant
biology (though they did offer graduate instruction in plant biology).
but were included as doctorate-granting institutions. To identify
other institutions not meeting the HEGIS definition but that did
offer doctorates in plant biology, the list was augmented based on
the National Science Foundation’s Fall 1987 Survey of Graduate
Science and Engineering Students and Postdoctorates. Following
these criteria, a total of 198 eligible institutions were identified.
These institutions should comprise the entire universe of United
States institutions offering doctorates in plant biology, as well as
some doctorate-granting institutions offering graduate instruction
(but not doctorates) in plant biology.

The questionnaire was mailed on April 28, 1989 to doctorate-
granting institutions and on May 2, 1989 to institutions granting
doctorates in plant biology. Plant biolagy personnel and programs
may be dispersed across many separate departments, and there
often is no single location capable of providing comprehensive
information for the entire institution. Therefore, each institution
was asked to designate a coordinator knowledgeable in plant biology
who would coordinate the collection of data from all departments

with plant biology faculty. In a few cases, no institutional
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coordinator could be named, and separate questionnaires were
completed by every department identified as having plant biology
programs. Those separate questionnaires were aggregated by
Westat to provide institution-wide totals. Some questions could not
be aggregated because they asked for perceptions rather than
numeric data (e.g, department representatives’ perceptions of the
employment market in plant biology); in this case, the perceptions
of the representative of the department with the greatest number of
plant biology faculty was used if no institutional coordinator were
available to provide an institution-wide judgment.

Telephone followup for nonresponse was begun on May 22.
Completed questionnaires were examined for internal
inconsistencies and missing data. Telephone followup was
performed to verify the information in question. By July 21,
responses had been received by 96 percent of the institutions.
However, because some key institutions known to have large
programs in plant biology had not yet responded, data collection was
extended to allow as accurate of a picture of plant biology as
possible. Additional follow-up activities were done and data
collection ended on December 12, 1989.

The overall response rate was 99 percent, based on 197 responses
from 198 eligible institutions. From the questionnaires, 43
institutions were identified as not offering graduate education in
plant biology, and were excluded from the analysis. The one
institution that did not complete the questionnaire was identified as
having a small plant biology program. Because of the small size of
the nonresponding institution’s plant biology program, its exclusion
has little effect on the national totals presented in this report.
Therefore, r.o weighting was performed to correct for questionnaire
nonresponse,

The item response rate was 97 percent or higher for all but two
questions on the questionnaire (Appendix Table B-1). The
exceptions were the amount of outside support for piant biology
research {97 percent were able to provide the total amount, but only
95 percent indicated the support levels for each component), and
the description of the current market for employment in plant
biology (with item response rates of 78 percent or higher). Specific
notes on the importance of item nonresponse for these last two
questions are included within the text. For all other items, item
nonresponse was minimal, and statistics presented in this report
may be interpreted as representing all doctoral training in plant
biology.

Survey estimates are also subject to errors of reporting and errors

made in the collection of the data. These errors, called nonsampling
errors, can sometimes bias the data. While general sampling theory
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Table B-1. Response rate for cach item on the plant biology questionnaire: United States

Queslion Description Responsc
number rate
Administrative unit that is primary focus for plant biology trainIng ...oovvvenerer 100
2 NAMES OF JCPAILMEDLIS® .....ocsisseesscrsatissssussmsrsstssssesssmsissss st s ssens 100
Total number of faculty per depariment®...........weees SR 100
Faculty training graduate studcnts, per dePArtMONL® .c.sesscsmsssssmssrsssssssaseonees 100
Faculty with M&lor‘s degrees from fOreIgn inStIULONS ..cuvveemrressessessnressereren 98
3 Faculty with bachelor’s degrecs from foreign institutions teaching
UNACTRIABUBLES crvvrrssrssssrsmasessevesssssssssrsasssssssass s s smttes s s s an s R0 99
4 Number of graduate students, Ph.D. recipients, doctoratces, and facult
All b%rt 1989-90C estimatc for gradn%te uumsy 100
1989-00 estimate for graduate StUACHUS.....ccemimieressnstsssmmasssmsssseninsese: 99
5 Number of forcign graduate students and pOSIAOCLOTALES wuveveeeeesserssssssnisrineee 100

Institution’s three major disciplines in plant biology

Graduate student tra‘at 100
Postdoctoral research a 100
FACUIY FESCATCH ooovevvusrrscrauassssssmssasssmsmssssssssnasssssssss sttt astas, cossrmtaseses 9
7 Faculty vacancics
NUMBCT Of VBCANCIES, corrrrrevsssissssssssssessasassssssssssmstssssssssssessssssssssssss s 100
Discipling with grealest NECH...oocnevveerimssassssssssissssermsstermsssssssssssesssssninaess 100
Rcason for greatest need ........oeer SO %9
8 Currcnt market for employment
Posidoctoral 1rAMIAEG POSIIONS ..vuuusererrssessserssassssssssrsassssrsssossssrasasassessassess 86
Permancnt doctoral rescarch assoCiate POSIIONS .....o...cermmssrmersesecrsssscns 86
Tenure-track fACUIY POSIIONS cocvrvrsvcnrrrsscsssersssssssssssssssmrsssssssss e 86
TndUSIrial POSIIONS. .ouusieesieesssessatesasssmsmrssssnmssssessssssnassmstossssamssesasistssessseses 80
Fedcral/state GOVEIMMEDE POSILONS ...cevrvrermmecssess sosssssasssssanssssssssssssssres 80
NONProfit 1CSEATCh MSHBIES ...ccorvevuusssssemsarersssssmsssssassssssssssassssastsssenssasnase 78
9 Factors limiting progress in plant BiolORY. ...o.o..ccuerermwmsmummassinssssesmmneresssasssazssseasess 100
10 Major source of support
Gragduale SIBOCIUS ..c.ucverrenssemsimmsressmmenassssssssnssssmmnassssnssussassmsssonsssssssessss 29
POSLAOCIOTALES o..ooveereerrcnrerossemmasssesssesssmmsassssssmssasasistsnssssoses aarasssassssssssssonstanes 97
11 Amouqlt_ &f ?utsidc support for plant biology rescarch 97
Bl oo eoosasemasbenseeesSES SRR RO RPAS AR SRR S PO SRS RS SRRSO SRS R
Individual components of OULSIde SUPPOTL......urmwsmsmissssssssssssammesssssssenes 95
12 Permission 10 release INfOrmMation......cemmesrssrssmsrsssssssssnnmssesssssssssssssmsasssssces 9

*Based on 3% total departments listed.
SOURCE: Higher Education Surveys, Plant Biology Personnel and Training at Doctorate-Granting Institutions (HES 13), National
Science Foundation, 1990 (survey conducted in 1989)
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Institutional
Relationships

can be used to determine how to estimate the sampling variability of
a statistic, nonsumpling errors are not easy to measure and usually
reﬂnire that an experiment be conducted as part of the data
collection procedures or the use of data external to the study.

Nonsampling error= may include such things as differences in the
respondents’ interpretation of the meaning of the questions,
differences related to the particular time the survey was conducted,
or errors in data preparation. During the design of the survey and
survey pretest, an effort was made to check for consistency of
interpretation of questions and to eliminate ambiguous items. The
questionnaire was pretested with respondents like those who
completed the survey, and the questionn: ‘- and instructions were
extensively reviewed by NSF. Manun! a'. : machine editing of the
questionnaires was conducted to rix:ck the da:a for accuracy and
consistency. Cases with missing ¢« inconsisten items were
recontacted by telephone; and these corrects * data were keyed with
100 percent verification. i

Opinion data may be biased if the respondents wish to promote a
particular viewpoint concerning plant biology, or if they are simply
mistaken in a systematic manner in their impressions. "Also, to limit
respondent burden, some questions asked for general impressions
instead of requesting specific numerical estimates. However, in
many cases the survey responses will represent the only existing data
regarding certain issues and, hence, are valuable even given these
limitations.

The data in this report are presented as "total” figures, which
represent all kinds of institutions grouped together, and for
institutions broken down by institutional control and size. These
classifications are:
s Institutional control
- Public

- Land-grant institutions (includes one private institution
that was granted use of some public land)

- Private
# Research size

- Top 20 in federally financed R&D expenditures in the life
sciences in fiscal year 1988

- Not in top 20
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s  Number of full-time plart biology faculty
- 1to S faculty
- 6 to 25 faculty
- 26 or more faculty
These school characteristics are related to each other:

s Among the 20 largest institutions in the life sciences, 11 are
public.

Among the institutions with 26 ¢. more plant biology
faculty, 98 percent are public.

s Among the 20 largest institutions in the life sciences, 12
have from 6 to 25 faculty in plant biology.

s Among the institutions with 26 or more plant biology
faculty, 11 percent are among the 20 largest institutions in
the life sciences.

= Among institutions with 5 or fewer plant biology facuity,
51 percent are public.

s Amongthe 20 largest institutions in the life sciences, 12 are
land-grant institutions.

Among institutions with 26 or more plant biology faculty,
91 percent are land-grant institutions.

The measure of the 20 largest institutions was chosen specifically to
determine the relationship between the size of plant biology
programs and federal financing of the life sciences. It should not be
considered as a general measure of size. Beyond the $4.3 billion
dollars in federally financed R&D expenditures in the life sciences
in 1988, there was an additional $2.9 in nonfederal R&D
expenditures.s Further, expenditures for the life sciences included
the medical sciences (47 percent of all R&D expenditures in 1988),
the biological sciences (33 percent), the agricultural sciences

(28 percent), and other life sciences (4 percent), and thus
encompassed far more than plant biology. Of the 20 largest

*R&D expenditurcs in the life sciences may be found in Academic Science/Engineering R&D
Funds ~ Fiseal Year 1988, National Scicnce Foundation, NSF 89.326, Dctailed Statistical
Tables (Washington, D.C., 1990).
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Table B-2.

institutions in federally financed R&D expenditures in the life
sciences, only 14 had graduate programs in plant biology; thus, to
select 20 institutions for comparison purposes in this report, it was
necessary to select from the top 29 institutions in the life sciences
(Appendix Table B-2).

Fifty institutions with the largest federally
expenditures in the life sciences: United States, 1988 fiscal year

financed research and development

Rank Institution Rank Institution
1 University of California-San Francisco 26 University of California-Davis
2 Johns Hopkins University 27 University of lowa
3 Yale University 28 UT SW Mecdical Center-Dallas
4 Stanford University 29 University of Colorado
5 University of Washington 30 SUNY at Buffalo
6 University of California-Los Angeles 3 Boston University
? University of Michigan 2 University of California-Berkcley
8 University of Minncsota k) Emory University
9 Harvard University 4 Case Western Reserve Universily
10 University of Wisconsin-Madison as University of Utah
1 University of Pennsylvania 36 Vanderbilt University
12 Columbia University Main Division 37 Tufis University
13 Washington University 38 University of Miami
14 University of California-San Diego 39 University of Arizona
15 Comell University 40 Ohio State University
16 Duke University 4] Rockefellcr University
17 University of North Carolina-Chapel Hill 2 Universily of Florida
18 Baylor College of Mcdicine 43 University of MD Baltimore Professionat Schoo!
19 University of Alabama-Birmingham «“ CUNY Mt. Sinai School of Medicine
20 University of Rochester 45 Northwestern University
21 Yeshiva University 46 University of Georgia
n University of Pittsburgh 47 Pennsyhvania State University
23 New York University 48 University of Connecticut
24 -Univessity of Southern California 49 Virginia Commonwealth University
25 University of Chicago S0 Massachusetts Institute of Technology

*Does not have doctoral program in plant biology.

SOURCE: Academic Science/Engineering: R&D Funds ~ Fiscal Year 1988, National Scicnce Foundation, NSF 89.326

{Washington, D.C., 1990)
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APPENDIX C
SURVEY QUESTIONNAIRE--1989
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OMB # 3145-0009

'y Exp. 1/31/90
:[ igher
A 4
ducation
) SURVEY fls AND
urveys I;I.ANT BIOLOGY TRAINING
April 1989
Dear Colleague:

I am writing on behalf of the National Science Foundation to request your participation in our
Higher Education Survey (HES) on Piant Biology Training and Personnel.

In October 1983 a survey on plant biclogy was sent to 210 doctorate-granting institutions, and the
resulting rl:fon, Plant Biology Personnel and Training at Institutions, was
instrumental in providing data and helping to support new funding programs in plant science at
NSF, the U.S. Department of Energy, and the US. m“nt of Agriculture. Now we need to
update this information to continue our planning for f support efforts.

Because of the survey’s nature, it is essential that someone familiar with piant biology coordinate
the data collection at your school. The staff of the American Society of Plant Physiologists (ASPP)
suggested that you are well qualified for this task. Please be aware, though, that you will probably
need to gvg:'lk with plant biologists in other departments to produce the institution-wide data that
are required,

Your institution has also been surveyed recently on systematic bi , and we apologize for timing
two such surveys so closely. However, we hope you understand the importance of this information
for establishing federal funding, as well as for use by universities, industry, and professional
societies. The survey has been strongly endorsed by Mel Josephs, Executive Director of the ASPP,
and his letter is included with this package.

The survey is being conducted for us by HES. If you have any questions about the survey, please
call Bradford Chaney of Westat (800-937-8281).

Thank you for your assistance. We believe the goal will be worth our combined efforts.
Sincerely,

Mary E. Clutter, Assistant Director
Biological, Behavioral, and Social Sciences
National Science Foundation

SWWNNMSMWMRNMWUU“HMNMWMM
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1.

Please indicate the major administrative unit at your institution that is the primary focus for
training graduate students in plant biology. (Check only one.)

Division/College of Arts and Sciences

School(/Coﬂegg/Dmon of Agriculture/Forestry/Natural Resources
Other (specity
Not currently training graduate st.dents in plant biology (fill out institutional
information on last page and return questionnaire)

Please complete the remainder of this questionnaire with reference to ALL graduate plant biology

2,

3.

personnel and training at your institution.

Please list the department(s) involved in training graduate students in plant biology in 1988-
89 at your institution. For each department, indicate (1) the total number of plan¢ bi

faculty, (2) the number of those faculty engaged in gmduate students in 1988-89; and
(3) the number of your institution’s plant biology who obtained their bachelor’s

degree in foreign countries. Count faculty members only once, ie, with their major
department affiliation. Consider faculty as full-time if they are employed full-time at your
institution (i.e., not only if they are full-time in plant biology).

Number of full-time
plant biology faculty

With
Faculty bachelor’s
training  degrees from
graduate forei
Department Total students institutions

Of all of your institution’s plant biology faculty with bachelor's degrees from foreign
institutions, how many are teaching undergraduates?
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4 Please indicate the number of full-time graduate students, Ph.D. reclg)iems. postdoctoral
fellows/associates, and faculty in your plant bwm' fprogmtn(s). or 1988-89, please
provide the total number, the number of males emales, and the number who are
members of minority racial/ethnic groups (see definition in box below); for 1989-90, show
only estimated totals. Note that the 1988-89 totals for graduate students and postdoctorates
should agree with corresponding totals in question 10. In the last row, include all full-time
faculty, not just those training students. When counting those in minority racial/ethnic
groups, include only native-born U.S. citizens.

1988-89
Minority
racial/ 1989-90
ethnic  Total

Total Males Females groups (estimate)

a. Full-time graduate students

b. Ph.D. recipients (degrees awarded)

c. Postdoctoral fellows/associates

d. Full-time faculty
*These ﬁgumshou!dwuwimmcwnmdinpmmsqum 10.

MINORITY RACIAL/ETHNIC GROUPS
American Indian/Alaskan Native, Asian or Pacific Islander, Black, or Hispanic

5.  How many foreign full-time graduate students and postdoctoral fellows/associates were in
your 1988-89 plant biology program(s)? Please show men and women scparately. Also
<how the total number of these individuals (men plus women) who were from Developing
Countries (see definition in box below). Count as foreign students and postdoctorates those
non-U.S. citizens on temporary visas.

Number of  Number of Number from
men women developing countries

a. Foreign graduate students

b. Foreign postdoctorates

DEVELOPING COUNTRIES BY REGION
Countries in Latin America and the Caribbean
Countries in the Far East, excludi g Japan
CoumﬁthonmAsi&indudinghdh,Afgbmkxm,Bmgladesh,PaHﬂamandSﬁLanka
Countries in Africa, excluding South Africa
Countries in the Near and Middle East, including Turkey, Iran, Saudi Arabia,
Lebanon, Jordan, Egypt, and Syria, but excluding Isracl
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DISCIPLINE CODES
A. Agronomy/soil science  G. Evolution M. Plant pathology
B. Anatomy/morphology = H. Forestry/natural resources N. Plant physiology
C. Biochemistry 1. Genetics O. Systematics
D. Cell biology J.  Horticulture/crop science P. Weed science
E. Developmental biology K. Microbiolog Q. Other (specify)
F. Ecology L. Molecular biology

Indicate in rank order the three major disciplines in your plant biology program(s) that have
the greatest number of (a) graduate students, (b) postdoctorates, and (c) faculty. Select a
code from the list above and place it in the column that represents its appropriate rank.

Type of
training/research Highest 2nd Highest  3rd Highest

a. Graduate student training

b.  Postdoctoral research and training

l

c.  Faculty research

Faculty vacancies in plant biology.
a.  For how many full-time faculty vacancies (budgeted positions) was your institution
actively recruiting in fall of 1988 in all of your plant biology programs? Include only
those positions specifically dedicated to “plant biology (e.g., if you were filling a
position in molecular biology, count that ofomion only if you specifically sought a
molecular biologist who was also a plant bi ogist).
Full-time vacancies

b.  For your institution, in which discipline is the need to fill vacancies greatest? Use a
discipline code from the box above,

Discipline with greatest need
To what do you attribute this need? Check the single most important.
O (1) Increased graduate enrollments

[J (2) Faculty retirements/departures
O (3) Research opportunities

0J (4) Other (specify)
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How would you characterize the "current market” for employment in plant biology? (Please
answer for your entire institution, not just for one department.)

For each of the employment categories below, enter the code for the two disciplines most
experiencing a surplus of positions, and the two most experiencing a shortage. If there are
no disciplines experiencing a surplus (or shortage) for an employment cat , please write
*None.* Use discipline codes from question 6. A surplus of positions means there are more
positions available than trained people to fill them. A shortage of positions means that
there are not enough positions for all the qualified people who are applying for them.
Discipline(s) Qnsmphne(s)
with us with shortage
Employment category of positions of positions

a. Postdoctoral training positions

b. Permanent doctoral research
associate positions

c. Tenure-track faculty positions
Industrial positions

e. Federal/state government
positions
f. Nonprofit research institutes

Please check those factors that limit progress in plant biology in your institution, and rank
them in order of importance. Write *1" for the area that limits progress the most, *2" for the
area that limits progress the second most, etc. Please rank all items checked.

[J  Check here if there are no major problems limiting progress, and skip to question 10.

Limits
progress Rank

Iniellectual isolation

o

Insufficient financial support for research
Poor quality of graduate and undergraduate students

a n

Lack of nationally competitive faculty

Inadequate equipment/instrumentation

o

f Insufficient financial support for graduate students

g Lack of university and department commitment to
plant biology

b. Other (specify)

O O0O0O0oOoooao
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10.

11

List the number of full-time graduate sudents and postdoctoral fellows/associates in your
plant biolog program(s) by their major source of support. Count each individual only once.
The totals should agree with the corresponding totals in question 4.

Graduate Post-
Source students doctorates

Federal fellowship -
Federal research grant
State government
Foreign government
Institutional support
Industry

Other non-industry, non-personal support
(foundations, associations, etc.)

h. Personal funds
i. TOTAL*
%wm:;:cwilhmmdingmmqmiml

® =0 an gow

Indicate the amount of su for plant biology research that your institution received from
the outside in FY 1988-89 each of the sources listed below. If exact figures are not yet
available, please give estimates. Please include only funds given to faculty members to
support research, not funds used for faculty salaries. "If a multi-year award was received in
FY 1988-89, state only that portion that supported research conducted during the year.

Source Amount
a. Hatch funds

Federal government

State government
b. Other Federal government

¢. Other State guvernment

d. Industry

e. Other private support (foundations,
associations, elc.)

f. Foreign sources S
(Please state countries)

WV M e

W
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12. May we have ve permission 1o release these data to the National Science Foundation with the
institution identifier intact? All information published by NSF will be in aggregate form

only.

] Yes

] No

Please sign

Thankyoufor urass;stance. Pleasekeepa ofthnssumyforyonr
Please return this form by records. Person eomplenng this form:
May 19 to:
Name
Higher Education Surveys
WESTAT Title
1650 Research Boulevard
Rockville, MD 20850 Telephone {___)

If you have any q;estnons or problems concerning this survey, please call Bradford Chaney at
(800) 937-8281 (to
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