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by  arnel r .  hallauer

glenn w. burton is a prominent name in the recorded 
history of forage and turfgrass breeding during the 

20th century. his formal research career of 61 years started 
with the application of the principles of mendelian genetics 
for improvement of grasses to the application of molecular 
genetics for grass improvement during the latter years of 
his career. burton made significant improvements in plant 
breeding and genetics of forage and turfgrasses, which had 
economic and social impacts on the forage-based cattle in-
dustry, the turfgrass industry, and agriculture of the southern 
areas of the united states and worldwide. he developed 
coastal bermudagrass and solved problems associated with 
its establishment and management. coastal bermudagrass 
was officially released in 194�. burton continued to make 
improvements in bermudagrass, with seven improved cultivars 
released during his career, including tifton 85 (released in 
1992).

 the history of burton’s research on bermudagrass is a 
consistent theme throughout his 70 years in grass research: 
he integrated the different aspects of basic research with 
applied research to ensure that a product was delivered that 
was of benefit to the public. he had broad research interests, 
and he was convinced that both basic and applied research 
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were necessary to develop cultivars that would be of benefit 
to the livestock and turfgrass industries.

 burton began his research on bermudagrass for forage 
in 19�6. at that time cotton was the principal crop in the 
southern united states, and bermudagrass was considered the 
worst weed that plagued cotton growers. burton’s first hybrid 
bermudagrass was produced between a local bermudagrass 
cultivar and a cultivar from south africa and was officially 
released in 194� as coastal bermudagrass. coastal was a very 
poor producer of seed and had to be propagated by sprigs, 
not seed. Propagation by sprigs was met with resistance, 
but eventually this limitation became an important trait. 
because coastal bermudagrass produced few, if any, viable 
seeds, its potential as a weed in cotton fields was reduced 
significantly. transforming one of the south’s worst weeds 
into the best forage grass became one of burton’s greatest 
legacies. burton continued working with bermudagrass. the 
second hybrid released was designated coastcross, which was 
more easily digested by cattle. further research resulted in 
the subsequent release of six additional cultivars that are 
grown on more than 10 million acres (nearly 4 million hect-
ares) across the southern united states as pasture and hay 
for beef cattle and other livestock. more than 60 years after 
the release of coastal bermudagrass, it remains one of the 
preferred cultivars for top hay and forage farmers. burton 
developed and released tifton 85 bermudagrass cultivar in 
1992. today there is probably more total pasture acreage of 
coastal, but tifton 85 is more productive and digestible. as 
new pastures are planted tifton 85 has become the recom-
mended cultivar to replace coastal.

 burton’s bermudagrass hybrids increased u.s. liveweight 
beef production by at least 1 billion pounds. coastcross per-
mits farmers to produce �0 to 40 more pounds of beef per 
acre. tifton 44 produced 50 more pounds of beef per acre 



  5g l e n n  w i l l a r d  b u r t o n

per year. by 1982 coastcross was projected to be planted 
on 1 million acres and add 50 million pounds of beef at 
no extra cost. tifton 44, released in 1978, has greater cold 
tolerance than previous cultivars, and permitted the growing 
of bermudagrass 50 to 100 miles farther north than previ-
ous cultivars. the source of greater cold tolerance in tifton 
44 was probably because of the source of germplasm used 
in the cross. burton found one of the parents of tifton 44 
growing in a small patch along a railroad siding in berlin, 
germany. other burton bermudagrass hybrids are grown 
on golf courses, athletic fields, and lawns throughout the 
southern united states, the caribbean, and hawaii.

 burton and his fellow scientists conducted a broad re-
search program in the improvement of grasses. their research 
ranged from field selection to basic genetic studies of the 
fundamental nature of inheritance for different grass spe-
cies. in addition to the highly successful acceptance of the 
bermudagrass hybrids, burton’s research program included 
sudangrass for forage, napiergrass for forage, bahiagrass, pearl 
millets for forage, pearl millets for forage and grain hybrids, 
and bermudagrass for turfs. a total of 44 cultivars were offi-
cially released for the different grass species. the development 
of better cultivars for each of the grass species was based on 
fundamental selection and genetic studies to determine the 
more efficient and effective improvement methods and agro-
nomic field research to determine the husbandry practices 
that would maximize production and sustainability. these 
studies included methods to produce hybrids; estimation 
of the heritability of different traits; breeding and selection 
methods; recurrent selection methods for improvement of 
germplasm for breeding purposes; collection, evaluation, 
and maintenance of germplasm resources from all areas of 
world; cytological studies to determine the inheritance of 
traits; identifying sources of male-sterile germplasm for use 
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in hybrid production; identifying sources of pest resistance 
to use in developing cultivars with greater tolerance to com-
mon pests and improved consistency of performance over 
locations and years; and identifying husbandry practices for 
stand establishment, fertility requirements, grazing and traffic 
tolerance, and carrying capacities for livestock. results from 
his research program were reported in 777 publications from 
19�6 to 200�.

Professional history

 few agricultural scientists have accomplished as much 
as glenn burton did during the nearly seven decades of 
his research career. his entire professional career was as a 
research geneticist with the agricultural research service 
(ars), u. s. department of agriculture, at the coastal Plain 
research station, tifton, georgia. after the completion of his 
graduate studies at rutgers university, burton went directly 
to tifton to begin his career in grass research, studying the 
cytogenetics, breeding, and evaluation of problems related to 
hay, pasture, and turfgrasses adapted to the southern united 
states. burton became one of the most highly recognized 
plant scientists in the united states and the world. he be-
came the leading authority in grass breeding and genetics 
and served as a consultant and adviser for other scientists 
in grass breeding and related fields, for officials of state and 
federal organizations, for scientists and officials of foreign 
countries, and for representatives of regional agricultural 
groups and associations. he was a trusted source of informa-
tion for industry, farmers, and the general public, and his 
research was accepted without reservation. the ars accepted 
his research findings and when data were lacking, manage-
ment helped to provide funds to conduct research projects 
under his direction.
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 burton’s research program included 12 grass species, 
of which five were studied intensively. data collected and 
analyzed were published in a timely manner and is described 
in 777 publications from 19�6 to 200�. in addition to the 
basic breeding and genetic studies, 15 improved cultivars or 
hybrids and 15 inbred lines for either forage or millet grain 
production were released for public use. most releases had 
wide acceptance and use. he was very generous in sharing 
germplasm, released materials, and information with anyone 
interested in grass improvement. burton’s six turfgrass hybrids 
are planted on lawns, athletic fields, and most golf courses 
throughout the southern united states, as well as foreign 
countries. the released cultivars managed in accordance 
with his research findings and information distributed to 
the public have significantly changed the south from a row-
crop cotton culture with its eroded fields and bare lawns to 
a profitable diversified agriculture with grasses adapted for 
reducing soil erosion, for greater economic benefits of the 
livestock industry, and for beautifying the environment.

 burton’s comprehensive research program led to a 
better understanding of cultivar improvement in different 
grass species. some examples of the extent of his research 
efforts were his discovery of the mode of reproduction, de-
velopment of breeding methods, and solution to problems 
related to stand establishment and management of released 
cultivars of bermudagrass. burton also discovered obligate 
apomixis in common bahiagrass and, with cytological assis-
tance, determined the genetics of apomixis, and developed 
methods for its use in breeding. the methodology developed 
moved the germplasm to a sexual state for hybridization 
and recombination and back to the apomictic state to fix 
heterosis in hybrids, such as tifton 54 bahiagrass. he devel-
oped techniques for the commercial production of hybrid 
seed in pearl millet. he developed four inbred lines that 
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were crossed to give gahi 1 pearl millet. gahi 1 yielded 50 
percent more than common pearl millet and was the most 
widely grown summer grazing annual in the southern united 
states for many years, increasing yields 50 percent with a 
small extra cost of seed being the only additional input cost. 
burton also found that mixtures of 75 percent hybrid and 25 
percent parental pearl millet inbreds had yields similar to 
100 percent hybrids. Pearl millet is grown on more than 40 
million acres worldwide, with 27 million acres in india alone. 
self-incompatibility was discovered by burton in Pensacola 
bahiagrass and bermudagrass and proved very useful in pro-
ducing crosses and polycrosses as well as hybrid seed on a 
commercial basis. tifhi no. 1 was the first hybrid Pensacola 
bahiagrass cultivar produced by this technique. burton also 
discovered cytoplasmic male sterility in pearl millet in 1956 
and showed how reciprocal maintainer restorer relations 
between a1 and a2 sterile cytoplasms could be used in mil-
let breeding and the production of hybrids for both forage 
and grain millets. ancillary research also was conducted to 
enhance the basic discoveries for the different grass species, 
such as effects of radiation treatments to generate genetic 
variation; how to break dormancy in pearl millet seeds to 
permit greater flexibility in planting dates; used quantitative 
genetic models to determine the inheritance of different 
traits in different grass species; determined the effects of a 
single recessive pear millet gene (tr) on pleiotropy, including 
reduction of transpiration rates to increase drought tolerance; 
and developed the recurrent restricted phenotypic selection 
methods to reduce environmental effects in long-term selec-
tion for genetic improvement of germplasm.

 burton had other opportunities to change positions 
during his career, but he elected to spend his entire profes-
sional career as a plant geneticist with the u.s. department 
of agriculture at tifton, georgia. no single individual has 
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had greater impact on forage and turfgrass development, 
production, and utilization. his contributions to the advance-
ment of forage and turfgrasses have been recognized by his 
colleagues and peers. burton received 80 awards related to 
his contributions in grass breeding, starting with the ameri-
can society of agronomy stevenson award in 1949 and the 
crop science society of america Presidential award in 1997. 
burton was elected to the national academy of sciences in 
1975, and he was a regular attendee and contributor to sec-
tion 62 (Plant, soil, and microbial sciences), class Vi (ap-
plied biological, agricultural, and environmental sciences). 
in 198� burton was one of eleven scientists and engineers 
(including edward teller, father of the hydrogen bomb) 
who received the national medal of science presented by 
President reagan. he was inducted into the agricultural 
research service science hall of fame in 1987. burton also 
was active in his professional societies, serving on a number 
of committees and as chair of the crops division (1952), 
and as vice-president (1961) and president (1962) of the 
american society of agronomy. he held memberships in 
the american society of agronomy, crop science society of 
america, american genetic association, society for range 
management, and american forage and grassland coun-
cil.

Personal history

 glenn w. burton was born may 5, 1910, in clatonia, 
nebraska. he was the only child of Joseph fearn and nellie 
rittenburg burton and was kept busy helping his parents 
with farm work when not in school. in 1915 they moved to 
a farm near bartley, nebraska, where he grew up helping 
his father farm with horse-drawn equipment. he attended a 
one-room country school for grades one through eight and 
graduated from the four-teacher bartley high school in June 
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1927. burton enjoyed school, had an insatiable curiosity, 
loved to solve problems, and graduated number two in his 
class. he participated in all high school sports, music, and 
drama programs.

 he farmed with his father in 1927 and 1928, when he 
enrolled at the university of nebraska. ward shores, his high 
school superintendent, convinced burton that he should go 
to college to study to become a vocational agriculture teacher. 
he pursued this course of study while working part-time in 
the department of agronomy until the beginning of his ju-
nior year. at that time f. d. Keim, head of the department 
of agronomy, convinced burton that agronomy and plant 
breeding should be his major fields of study. Keim directed 
the course of his life through graduate school. burton gradu-
ated from the university of nebraska in January 19�2 in the 
upper � percent of his class. upon graduation he accepted 
a half-time position at rutgers university, where he earned 
his master of science (19��) and Ph.d. degrees (19�6). 
howard sprague was his major professor and provided ex-
cellent training, experience, and inspiration for burton to 
be a successful plant breeder.

 glenn willard burton and helen maureen Jeffryes were 
married in 19�4. helen had majored in home economics and 
became a dietician. they were the parents of five children. 
they celebrated their 60th wedding anniversary before her 
death in 1995. in april of 19�6 they moved to tifton, geor-
gia, where he took a position as principal geneticist with the 
division of forage crops and diseases of the agricultural 
research service of the u.s. department of agriculture at 
the georgia coastal Plain experiment station. for more 
than 61 years burton continued to lead the grass breeding 
department at tifton. after his formal retirement in 1997, he 
continued his research program with funding from his salary 
savings. in 1950 when the coastal Plain experiment station 
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became a part of the university of georgia, burton became 
a member of the faculty of the college of agriculture, serv-
ing as chairman of the agronomy division until 1964 when 
he was named distinguished alumni foundation Professor. 
as a member of the university graduate faculty, he directed 
the research of 16 graduate students.

 glenn w. burton died november 22, 2005, of natural 
causes in tifton, georgia, at the age of 95. he is survived 
by five children, eight grandchildren, and 12 great-grand-
children. he maintained an active research program to the 
time of his death, publishing more than 40 publications after 
his formal retirement in 1997. the burton family was active 
in the first methodist church and was named methodist 
family of the year in the united states in 1951. he enjoyed 
singing in the church choir and was a member of a quartet 
in his earlier years. he served as sunday school teacher, was 
district lay leader, and held other leadership positions within 
the church. he also served on the board of stewards and as 
a lay speaker.

Public serVice

 Plant breeding and the methodist church received most 
of burton’s attention during his professional career. he was 
very active in the methodist church, singing in the choir and 
serving on numerous committees. he was elected to the tif-
ton county school board in 1952 and served on the board 
for four years. burton was a member of five professional 
societies related to the breeding and genetics of plants. he 
was a regular attendee at the annual meetings and usually 
presented oral papers related to his research on forage and 
turfgrasses. because of his preparation and speaking abilities, 
he played an active leadership role in the american society 
of agronomy (asa), the largest professional society for all 
aspects of plant improvement and soils, serving as chair of 
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the crops division (1952) and the fellows committee (196�) 
as well as vice-president (1961) and president (1962). he 
was chair of the agronomic science foundation from 1972 
to 1982. he frequently served on special awards and other 
committees of the crop science society of america and the 
asa during most of his career. he was a member of the 
american genetic association council from 197� to 1975. 
within the national academy of sciences, burton was chair 
of section 62, class Vi from 1978 to 1980 and also served 
on ad hoc committees. Perhaps, burton’s greatest public 
service was the attention and time given to fellow research-
ers within the united states and foreign countries. he was 
always open-minded and generous in discussing his research, 
and freely sharing his plant germplasm with other research-
ers. he was always interested in people and trying to make 
a better world to live in. work was his hobby, his joy, and 
the focal point of his life.

foreign serVice

 burton had frequent requests to travel, lecture, and 
consult internationally. he traveled in 55 foreign countries, 
including the former soviet union (now the russian fed-
eration) and the Peoples republic of china. in addition to 
lecturing and consulting with staff and students, he was an 
active collector of germplasm that could have value in crosses 
with domestic cultivars; collections were gathered in nige-
ria, south africa, uganda, Kenya, senegal, brazil, uruguay, 
argentina, germany, switzerland, italy, france, great brit-
ain, and india. during september and october of 1979, he 
chaired the meeting in india of the advisory committee on 
sorghum and millet germplasm of the international board 
of Plant genetic resources; discussed forage research at the 
Pasture section of the ministry of agriculture in greece; and 
consulted with forage research workers on a proposal for 
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cooperative research in israel. in 1981 he led a committee 
to review the u.n. development Programme on sorghum 
and millets at the international crops research institute for 
the semi-arid tropics in hyderabad, india. the same year, 
burton chaired the meeting of the advisory committee on 
sorghum and millet germplasm of the international board 
of Plant genetic resources in senegal. 

in 1961 burton initiated cooperative research with sci-
entists working for the rockefeller foundation to help in-
crease india’s millet production on 27 million acres of land 
too dry to grow other grain crops. burton’s suggestion was 
to make new hybrids by crossing his own tifton 2�a pearl 
millet hybrid and the best indian cultivars. the suggestion 
was successful, and indian pearl millet production increased 
from �.5 million metric tons in 1965 to 8 million metric tons 
by 1970. from burton’s seeds the indian scientists produced 
new hybrids that yielded 88 percent more grain than the na-
tive landrace millets. although the original hybrids later were 
susceptible to disease, burton said that the biggest thrill of 
his life was that millet production more than doubled from 
1965 to 1970. burton’s work on pearl millet and nobelist 
norman borlaug’s work on wheat are credited with helping 
to prevent famine in india during the 1970s.

honors and awards

1949 american society of agronomy stevenson award
 fellow, american society of agronomy
1955 honorary d.sc. degree from rutgers university
1962 honorary d.sc. degree from university of nebraska
1968 agricultural institute of canada recognition award
197� duPont foundation medal for distinguished service to man
1975 elected to the national academy of sciences
1979 deKalb crop science distinguished career award
1980 usda distinguished service award
 southern turfgrass association honorary member award
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1981 President’s award for distinguished federal civilian service
1982 university of nebraska alumni achievement award
 university of nebraska master alumni award
1984 elected into university of georgia agricultural alumni hall 

   of fame
1985 fellow, crop science society of america
1988 the alexander von humboldt foundation award
 honorary membership in the grassland society of southern  

   africa
1994 inducted into georgia turfgrass hall of fame
1995 inducted into georgia golf hall of fame
1997 inducted into georgia cattlemen’s hall of fame
 crop science society of america Presidential award

sources of information used to summarize the long career of glenn 
w. burton were (1) Joe burton, glenn w. burton’s son, a soybean 
research geneticist at the agricultural research service, u.s. depart-
ment of agriculture, stationed at raleigh, n.c., provided informa-
tion from glenn w. burton’s career records; (2) article by d. wayne 
hanna in TPI Turf News (march/april 2000, pp. 18-19); and (�) an 
article in the Agricultural Research Newsletter (2[1981]:15-16). each of 
these sources provided information on his professional career, his 
personal interests, and his impact on the agriculture and turfgrass 
industries in the southern united states. my first contact with glenn 
w. burton was in 1962, when he was president of the american 
society of agronomy. i was very impressed with his organization, 
enthusiasm, and speaking abilities, qualities that had a lasting impact 
on me and others in the plant sciences. although i did not have a 
close professional and personal relation with him, his dedication 
and interests in field plant research were those that i and others 
attempted to emulate.



  15g l e n n  w i l l a r d  b u r t o n

selected  bibliogra Phy

19�6

the stimulation of root formation on alfalfa cuttings. J. Am. Soc. 
Agron. 28:704-705.

1940

a cytological study of some species in the genus Paspalum. J. Agric. 
Res. 60:19�-197.

194�

interspecific hybrids in the genus Paspalum. J. Hered. �4:14-2�.

1948

a method for producing chance crosses and polycrosses of Pensacola 
bahiagrass, Paspalum notatum. J. Am. Soc. Agron. 40:470-472.

the performance of various mixtures of hybrid and parent inbred 
pearl millet, Pennisetum glaucum (l.) R. Br. J. Am. Soc. Agron. 
40:908-915.

1951

Quantitative inheritance in pearl millet (Pennisetum glaucum). J. 
Am. Soc. Agron. 4�:409-417.

195�

with e. h. deVane. estimating heritability in tall fescue (festuca arun-
dinacea) from replicated clonal material. Agron. J. 45:478-481.

1958

cytoplasmic male-sterility in pearl millet (Pennisetum glaucum) (l.). 
Agron. J. 40:2�0.

1959

breeding methods for pearl millet (Pennisetum glaucum) indicated 
by genetic variance component studies. Agron. J. 51:479-481.



16 b i o g r a P h i c a l  m e m o i r s

1961

with i. forbes Jr. cytology of diploids, natural and induced tetra-
ploids, and intra-species hybrids of bahiagrass, Paspalum notatum 
flugge. Crop Sci. 1:402-406.

1966

with J. c. fortson. inheritance and utilization of five dwarfs in pearl 
millet (Pennisetum typhoides) breeding. Crop Sci. 6:69-72.

1967

a search for the origin of Pensacola bahiagrass. Econ. Bot. 21:�79-
�82.

1970

with i. forbes Jr. and J. Jackson. effect of ploidy on fertility and 
heterosis in Pensacola bahiagrass. Crop Sci. 10:6�-66.

1971

with J. b. Powell and m. J. constantin. forage production of pearl 
millet hybrids grown from seed exposed to low doses of gamma 
rays. Radiat. Bot. 11:447-451.

197�

breeding better forages to help feed man and preserve and enhance 
the environment. BioScience 2�:705-710.

1974

recurrent restricted phenotypic selection increases forage yields of 
Pensacola bahiagrass. Crop Sci. 14:8�1-8�5.

1979

handling cross-pollinated germplasm efficiently. Crop Sci. 19:685-
690.

1982

effect of environmental on apomixes in bahiagrass. Crop Sci. 22:109-
111.

improved recurrent restricted phenotypic selection increases bahia-
grass forage yields. Crop Sci. 22:1058-1061.



  17g l e n n  w i l l a r d  b u r t o n

1986

with a. t. Primo and r. s. lowrey. effect of clipping frequency 
and maturity on the yield and quality of four pearl millets. Crop 
Sci. 26:79-81.

1990

with J. P. wilson and K. bondari. inheritance of height and maturity 
in crosses between pearl millet landraces and inbred tift 85db. 
Theor. Appl. Genet. 80:712-718.

1991

with b. K. werner. genetic markers to locate and transfer heterotic 
chromosome blocks for increased pearl millet yields. Crop Sci. 
�1:576-579.

1992

recurrent restricted phenotypic selection. in Plant Breeding Reviews, 
vol. 9, ed. J. Janick, pp. 101-11�. new york: John wiley & sons.

1998

with b. g. mullinix. yield distribution of spaced plants within Pen-
sacola bahiagrass populations developed by recurrent restricted 
Phenotypic selection. Crop Sci. �8:���-��6.

2001

tifton 85 bermudagrass—early history of its creation, selection, and 
evaluation. Crop Sci. 41:5-6.


