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Bibliography of Populus Cell and
Tissue Culture

M° E° Ostry and K° ToWard

INTRODUCTION The search of major computerized literature
data bases and other sources of literature

Cell and tissue culture techniques are Increas- citations was completed in January 1991. All
tngly being applied to Populus species and their citations available from 1990 at publication
hybrids. Poplars have been used as a model time are included; however, because of the time

species in the rapidly expanding field of forest lag between publication and availability of
tree biotechnology; the number of published abstracts, other citations may be available at a
reports has increased greatly In recent years later date.
(fig. 1). The predominant reason for the focus
on poplars is the need for plant regeneration Citations are arranged by subject area and
techniques in successful blotechnological alphabetically by author. An author index is
applications. Nearly all in vitro culture and included.
regeneration techniques can be applied to
members of the genus Populus, unlike most
other forest trees. MICROPROPAGATION

This bibliography is intended to serve as an Ahuja, M.R. 1983. Somatic ceU differentiation
international reference for literature covering and rapid elonal propagation of aspen.
poplar research ranging from clonal micro- Sflvae Genetlca. 32(3-4): 131-135.
propagation to genetic transformation.

AhuJa, M.R. 1985. Regenerative potential[ of
i8o aspen tissues. In: Advances in agricultural

blotechnology. Dordrecht, The Netherlands:
c

.=o Martinus Nijhoff Publishers. 14: 187.

= Ahuja, M.R. 1986. Aspen. In: Evans, D.A.;tl. 80

"5 Sharp, W.R." Ammlrato, P.V., eds. Handbook

of plant cell culture. New York, NY:
E 4o Macmillan Publishing Company; London,
z England: Collier Macmillan Publishing. 4:

o 626-65 I.
19_ s6-so sl-e5 ca-To 7_-7s Ts_o 8_-8s 86-9o

Year Published Ahuja, M.R. 1987. In vltre propagation of
Figure l._Number of research papers on Popu- poplar and aspen. Cell and tissue culture in

lus cell and tissue culture published from forestry. Dordrecht, The Netherlands:
1934 to 1990. Martinus NlJhoff Publishers: 3: 207-223.

Anonymous. 1977. Interaction of auxin and

M.E. Ostry is a Research Plant Pathologist and ktnetin on the organ differentiation of
KoT, Ward Is a Forestry Technician with the Populus callus tissue. Acta Botanica
North Central Forest Experiment Station, St. Sinica. 19(i): 95-97.
Paul, Minnesota.



Badia, Nkanka. 1981. Obtention de plantules Chardenon0 Jo; Tarts, B. i 960. Application of
parttr de bo_xrgeons adventlfs sur tissue culture techniques to the study of

feuilles de peuplter ('Serotina de Chain- the physiology ef Yopulus. Joint culture of
pagne' o "I 214'} e_lttves in vitro. In: tissues of Populus and of fungi pathogenic to
Touzet, G., ed. Proceedings, Colloque inter- the genus. Bull. Serv. CuR. Etud. Peuplier et
national sur la culture "in vitro" des Saule, Parts (1;2): 10-24; 12-25.
essences forestleres; 1981 August 31-
September 4; Fontainbleau, France. Nangts, Chardenon, J.; Tarts, B. 1960. Studies on the
France: AFOCEL: 236-245. res_ption of growth by cambium of

Populus eultivars grown in vitro_ Parts,
Bellarosa, R. 1982. Cultivation of forest France: C.R. Academy of Science. 251( 1):

species in vitro. Cellulosa e Carta. 10: 29- 120-121.
36.

Chen, D.M.; Huang, M.R. 1980. C_dttuxe of the
Berbee, F.M.; Berbee, J.G.; Hfldebrandt, A.C. apical tissue of Populus nigra evo Blanc

1972. Induction of callus a_d trees from de Garonne and the variation of their
stem tip cultures of a hybrid poplar. In tsoenzymes. Journal of Nanjing Technologi-
Vitro. 7(4): 269. Abstract. cal College of Forest Products. 3: 104-107.

Boxus, Ph. 1985. Mtcropropagation of woody Chen, W.; Guo, D.; Yang, S.; C/u, C. 1983.
plants. Acta Botanlea Neerlandlca. 34: 236. ]Rapid propagation of Populus tomentoaa
Abstract. by tlssue culture. Ch/h Wu Hsueh Chl K'an

(Botanical Research). 1(I): 135-138.
Bychenkova, E.A.; David, A0 1978. Callus

formation and organogenesis in tissues of Chen, W.; Guo, D.; Yang, S.; Tsu/, C. 1980.
leaves of Populus batsam[fera L. cultt- Organogenesls of leaf explant of Populus
voted in vitro. Translated from Ftzlologiya davidiana x P, bolleana Loucne hybrid
RastenIl. 25(2): 274-282. Plenum Publica- and effect of growth regulators on orga_o-
tion Corporation. 216-222. genesis. Acta Botanica Sin/ca. 22(4): 311-

315.

Bychenkova, E.A.; Lazda, E.E. 1984. Studies of
the early stages of ceU differentiation and Chen, W.; Wang, H.; Yang, S.; Tsul, C. 1979.
xylogenesls In tissue culture of balsam Rapid propagation of Populus davidfana
lpoplar. Khtmlya Drevesiny. 3: 45-51. x P, bolleana Loucme hybrid by tissue

culture. K'o hsueh t'ung pao. Kexue tong-
Chalupa, V. 1974. Control of root and shoot bao. 24(16): 758-760.

formation and production of trees from
poplar callus. Biologta Plantarum (Prague). Chun, Y.W. 1984. Mass-propagation of
16(4): 316-320. Populus alba x P, grandtdentata through

in vftro culture. Ames, IA: Iowa State

Chalupa, V. 1975. Tissue c_kltures of forest University. 65 p.M.S, thesis.
tree species. Abstract Bulletin of the Insti-
tute of Paper Chemistry. 47(2801): 83 p. Chun, Y.W.; Hall, R.B. 1987. Influence of sub-

culturing period and different culture rae-
Chalupa, V1adimtr. 198 I. Clonal propagation dlum on cold storage of Popu[us atba x

of broad-leaved forest trees in vitro. Corn- Populus grandidentata p/antlers. In: Ha-
municattones Instttuti Forestalls. 12: 255- nover, James W.; Keathley, Daniel E., eds.
271. Proceedings, Conference on genetic manipu-

lation of woody plants; 1987 June 21-25;

Chalupa, Vladtmtr. 1983. Mtcropropagation of East Lansing, MI. New York, IVY:Plenum
conifer and broadleaved forest trees. Press (Basic Life Science): 462° Abstract.
Communicationes Instituti Forestalls. 13: 7-
39.
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Chun, Y_W_: Klopfenstein, N.Bo; Hall, R.B. 1987. Douglas, G.C. 1985. Formation of adventi-
Morphogenetic potential of leaf_ inter- tious buds in stera internodes of Populus
node_ and root explants from Populus hybrid TT32 c_fltured in vitro: effects of

alba x Populua grandidentata plantlets, sucrose, zeatin, IAA and ABA. Plant Physl-
In: Hanover, James W.; Keathley, Daniel E., ology. 121: 225-231.
eds. Proceedings, Conference on genetic ma-

nipulation of woody plants; 1987 June 21- Dujickova, M.; Chalupa, V.; Fikacova, J. 1976.
25; East Lansing, ML New York, N-Y:Plenum Rust a mort'ogenese kalusovych tkani
Press (Basic Life Science): 482-463. Populus euramericana (Doric) Guinier cv.

Abstract. 'Robusta'. In: Novak, F.J., ed. Vyuziti kultur
rostlinnych explantaty ve slechteni: sbornik

Coleman, G.D. 1989. In vitro shoot regenera- mezinarodnlho symposia; 1976 January 6-
tion in Populus deltoides Bartr, ex Marsh. I I; Olomouc, CSSR: 81-89.
Lincoln, NE: University of Nebraska. 82 p.

Ph.D. thesis. Ernst, Stephen G.; Coleman, Gary D. 1990.
Proteins associated with the transition

Coleman, Gary D.; Ernst, Stephen G. 1989. In from shoot regeneration competence to
vitro shoot regeneration of Populus del- callus determined growth in internodal
toide_ effect of eytokinin and genotype, stem explants of Populus deltoides. In:
Plant Cell Reports. 8: 459-462. UCLA Symposia on molecular and cellular

biology; 1990 March 31-April 22. Journal of
Coleman, Gary D.; Ernst, Stephen G. 1989. Cellular Biochemistry. Suppl. 14E: 332.

Role of cellular competence in the in Abstract.
vitro shoot regeneration response of

Populus deltoides. In: Programs and Faltonson, R.; Thompson, D.; Gordon, J.C.
abstracts, 86th annual meeting of the 1983. Propagation of poplar clones for
American Society for Horticultural Science; controlled environment studies. In:

1989 July 29-August 3; Tulsa, OK. Alexan- Methods of rapid early selection of poplar
dria, VA: American Society for Horticultural clones for maximum yield potential. Gen.
Science: 101. Abstract. Tech. Rep. NC-81. St. Paul, MN: U.S. De-

partment of Agriculture, Forest Service,
Coleman, G.D., Ernst, S.G. 1990. Axillary North Central Forest Experiment Station: 1-

shoot prollferatlon and growth of Populus i I.
deltoides shoot cultures. Plant Cell Re-

ports. 9:165-167. Frohlich, H.J. 1982. Fortschritte bei tier vege-
tativen vermehrung. Forstarchiv. 53(1): 3-

Coleman, G.D.; Ernst, S.G. 1990. Shoot inciuc- 9.
tion competence and callus determina-
tion in Yopulus deltoides. Plant Science. Gautheret, R.J. 1959. La culture des tissus

71 (I): 83- 92. vegetaux. Masson and Cie Publishers.
863 p.

Douglas, G.C. 1984. Formation of adventi-

tious buds in stem internodes of Populus Jacqulot, C. 1958. Recherches sur la
spp. cultured in vitro on basal medium: rhizogeneses chex le tissu cmTlbial de
influence of endogenous properties of Popu[us tremula L, cultive In vitro. C. R.
explants. Journal of Plant Physiology. 116: Academy of Science. 247: 1489-1490.
313-321.

Joyce, Peter J.; SeUmer, James C.; McCown,
Douglas, G.C. 1985. Control and utilization of Brent. 1986. Causes of differential re-

adventitious bud formation in Populus sponses of shoot of Populus to raineral
explants. In: Advances in agricultural medium formulations. HortScience. 2 I(3):
biotechnology. Dordrecht, The Netherlands: 262. Abstract.

Martinus Nijhoff Publishers. 14: 53-58.



Kapusta, J.; Skibinska, A. 1985. Induction of k,i, YoQo; Yang, SoHo; Xu, QoYo; Li, W.Yo 1984.
morphogenesis and regeneration in the Culture techniques for three clones of
callus of Populus atba L, and P, nigra L. poplars of the Atgeiros group. Forest
Journal of Tree Sciences. 4(2): 34-38. Science and Technology (Linye Keji

Tongxun). 9: 17-19.
Kim, J.H.; Moon, H.K.; Park, J.I. 1986. P1antlet

regeneration on callus derived from inter- Lin, J_gfang. 1990. Poplar and w_How. In:
nodal tissue ofPopulus alba x P, glandu- Chen, Z.; Evans, D.A.; Sharp, W.R.; Ammi-
losa. Research Report of the Institute of rato, P.V.; Sondahl, M.R.o eds. Handbook of
Forest Genetics, Korea. 22: 122-127. Plant Cell Culture. 6: 145-160.

Kim, Myung Won; Hackett, Wesley. 1989. Lin, J.F.; Dong, M.S.; Huang, Q.C. 1980. Tissue
Influences of polar auxin transport on eultuxe of three species of Seeto Leuee
polarity of adventitious bud formation in Duby [genus Populus). Scientia Sflvae
hybrid Populus. In: Proceedings, annual Sinicae. 16: 58-64. Suppl.
meeting of the American Society of Plant
Physiologists/Canadian Society of Plant Lln, J.F.; Dong, M.S.; Huang, Q.C. 1983. Tissue
Physiologists; 1989 July 30-August 3; culture of Yopu_[us adenopoda and Po
Toronto, Ontario, Canada: 12. Abstract. grandidentata. Plant Physiology Communi-

cations [Zhiwu Shenglixue Tongxun). 2: 37.

Lee, Seung Woo; Hackett, Wesley P.; Etttnger,
Terry L.; Read, Paul E. 1986. Adventitious Llskova, Desana; Kakonlova, Danlela. 1985.
bud formation on hybrid Populus midrib The regeneration -forest trees in vitro.

and petiole segments cultured in vitro. In: In: Prochazka, S.; Hradflik, J., eds. Interna-
Somers, D.A.; Gengenbach, B.G.; Biesboer, ttonal symposium: Regulation of plant
D.D.; et al., eds. Proceedings, 6th Interna- integrity; 1985 September 2-5; BrnoI,
tional congress of plant tissue and cell Czechoslovakia. Acta Untversitatis Agricul-
culture; 1986 August 3-8; Minneapolis, MN. turae. 33(3): 305-309.
Minneapolis, MN: University of Minnesota:
398. Abstract. Mathes, Martin C. 1964. The In vitro forma-

tion of plantlets from isolated aspen

Lee-Stadelmann, O.Y.; Hackett, W.P.; Lee, S.W.; tissue. Phyton. 21(2): 137-141.
Read, P.E. 1987. Induction of adventitious
buds from mierothin crosseetlon culture McCown, B.H. 1985. From gene manipulation

of midrib and petioleof hybrid Populus in to forestestablishment: shoot cultures of
vitro. In Vitro. 23(3) Part 2: 46A. Abstract. woody plants can be a central tool. TAPPI

Journal. 68:116-119.

Lee-Stadelmann, O.Y.; Hackett, W.P.; Lee, S.W.;
Read, P.E. 1987. 1Vlterothin-eross section Mehra, P.N.; Cheema, G.S. 1980. Clonal multi-

eultttrefor studying bud morphogenesls pLlcatton in vitro of Himalayan poplar
in vitro. In: Greuter, W.; Zimmer, B.; (Populus ¢iliata). Phytomorphology. 30:

Behnke, H.-D., eds. Proceedings of the 14th 336-343.
International Botanical Congress; 1987 July

24-August I; Berlin, West Germany. Berlin- Mehra, P.N.; Cheema, G.S. 1985. Differential
Dahlem: Botanical Museum: 92. Abstract. response of male and feraale Himalayan

poplar and Populus allba in vitro.

Lee-Stadelmann, Ok Young; Lee, Sung Woo; Phytomorphology. 35(1 /2): 151-154.
Hackett, Wesley P.; Read, Paul E. 1989. The
formation of adventitious buds in vitro Moon, Heung Kyu; Shim, Woo Sub; Lee, Geun
on micro-cross sections of hybrid Populus Soo. 1987. C1onal variation in calluscul-
leaf midvelns. Plant Science. 61: 263-272. fuzes of P, alba x P. glandulosa. Research

Report of the Institute of Forest Genetics,
Korea. 23: 149-155.



Nauioks, G.; Ewald, D.; Matschke0 J. 1987. In- forest tree improvement conference; 1982
Vitro-Kultivier_tng yon Populus Spee, July 7-9; Durham, NH. Durham, Nit:
Beitro ForstwLrischaK, Berlin. 2 t{3): 102- University of New Hampshire: 281-290.
106.

Ren, Y. 1984. Induction of test tube plants

Noh, E.R°; Lee, S.K.; Koo, Y.B.; Chung, K.H. from Populus alba x P, bollean_a Plant
1988_ A mass propagation method of Physiology Communications. 2: 33-34.
aspen using tissue culture and juvenile
cutting techniques. Research Report of"the Riemenschneider, D.; Haissig, B.; Michler, C.
Institute of Forest Genetics, Korea. 24: 20- 1988. Genetic effects on adventitious

27. rooting in vitro in Populus de,to,des. In
Vitro. 24(3) Part 2: 52A. Abstract.

Noh, Eun-Woon; Minocha, Subhash C. 1986.

High efficiency shoot regeneration from Rtou, A.; Harada, H.; Taris, B. 1975. Develop-
callus of quaking aspen (Populus tremu- ment of complete plants from tree cells
loides l_chxo). Plant Cell Reports. 5: 464- of Populus callus. C.R. Academy of Science,
467. Series D. 280(23): 2657-2659.

Park, Y.G.; Son, S.H. 1988. In vitro organo- Rutledge, C.B.; Douglas, G.C. 1988. Culture of
genesis and somatic embryogenesis from meristem tips and mieropropagation of
punctured leaf of Populus nigra x P, 12 commercial clones of poplar in _tro.
maximowiczii. Plant Cell, Tissue and Physlologia Plantamm. 72: 367-373.
Organ Culture. 15(2): 95-105.

Saito, A. 1980. Effects of inorganic elements
a Pelet, F. 1959. Growth in vitro of grape, elm, in the medium on shoot differentiation

poplar, willow, and oak tissues isolated from Populus callus. Journal of Japanese
from normal stems and insect galls. Forestry Society. 62(4): 147-149.
Madison, WI: University of Wisconsin.
114 p. Ph.D. thesis. Satto, A. 1980. Medium for shoot formation

from somatic callus tissue in Populus.
Pelet, F.; Hfldebrandt, A. 1957. Growth in vitro Journal of Japanese Forestry Society. 62(7):

at various temperatures and acidities of 270-272.
tissues isolated from insect galls and
normal stems of elm, grape, poplar, and Saito, A.; Kawanobe, K. 1981. Shoot formation
willow. Phytopathology. 47:53 I. Abstract. in Populus callus tissues precultured in

vitro on some different media. Bulletin

Pelet, F.; Hildebrandt, A.C.; Riker, A.J.; Skoog, Forestry & Forest Products Research Instl-
F. 1960. Growth in vitro of tissues iso- tute, Japan. 316:117-123.

fated from normal stems and insect galls.
American Journal of Botany. 47(3): 186-195. Sato, T. 1981. Effects of the amount of

NH4NO 3 and the concentration of zeatin
Prakash, C.S.; Thielges, B.A. 1987. PIantlets on shoot formation in aspen callus cul-

from leaf discs of Populus deltoides. In: tures. Journal of Japanese Forestry Society.
Hanover, James W.; Keathley, Daniel E., 63(2): 46-50.
eds. Proceedings, Conference on genetic
manipulation of woody plants; 1987 June Schuette, Valerie J. 1989. An anatomical study
21-25; East Lansing, MI. New York, NY: of in vitro adventitious shoot formation
Plenum Press (Basic Life Science): 485. in Populus deltoides stem explants. In:
Abstract. Programs and Abstracts, 86th annual

meeting of the American Society for Hortl-

Raj, A. Yesoda; Ho, Rong H.; Zsuffa, L. 1983. In cultural Science; 1989 July 29-August 3;
vitro propagation of forest trees by tissue Tulsa, OK. Alexandria, VA: ASHS: 95.
culture. In: Proceedings, 28th Northeastern Abstract.
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Sellmer, J.C.; McCown, B.H.; Halsslg, B.E. Wolter, K.E. 1964. in vitro e_tlvatlon of ash,
1989. Shoot culture dynamics of six Popu- aspen, and pin oak caius tissue. Madison,
lus clones. Tree Physiology. 5:219-227. WI: U_rtverslty of Wisconsin. 179 p. Ph.D.

thesis.

Son, Sung Ho; Hall, R.B. 1990. Plant regenera-
tion capacity of callus derived from leaf, Wolter, Karl E. 1968. R_t and shoot initia-
stem, and root segments of Populus alba _ion in aspen ca]1_s cu!tures. Nature. 219:
L. x P, grandidentata Mlchx. Plant Cell 509-5 I0o
Reports. 9: 344-347.

Wolter, K.E.; Gordon, J.C. 1972o Hormonal

Sumiya, K.; Sunakawa, T.; Ishimoto, T.; Kasal, control of growth and ]ignification in
Z. 1988. Plant regeneration from long- aspen cultures in retation to peroxidase
term cultured callus of poplar (Populus level and isoen_e ex]_ression. Plant
nigra). Journal of the Japan Wood Research Physiology. 49{Suppl.): 32. Abstract.
Society. 34(4): 354-358.

Xu, M.Z. 1987. Propagation of aspen vialed
Thompson, D.G.; Gordon, J.C. 1977. Propaga- tissue culture. Journai of North-Eastern

tlon of poplars by shoot apex culture and Forestry University, China. 15(3): 24-29.
nutrient film technique. In: Proceedings,
TAPPI forest biology wood chemistry confer- Zhou, L.; Gui, Y. 1983o Organogenesis and
ence; 1977 June 20-22; Madison, WI. plantlet forraation of Populus euphraHca
Atlanta, GA: TAPPI Press: 77-82. cultured in vitro. Chth Wu Hsueh Chl K'an

(Botanical Research). I(i): 125-126.
Venverloo, C.J. 1973. The formation of adven-

titious organs. I. Cytokinin-induced
formation of leaves and shoots in callus CALLUS CULTURE

cultures of Populus nigra L. 'Italica'. Acta
Botanica Neerlandica. 22(4): 390-398. Blackwell, Steven J.; Laetsch, W.M.; Hyde, Beal

B. 1969. Development of chloroplast fine
Viss, P.; Ruzin, S.E. 1987. High efficiency structure in aspen tissue culture.

regeneration of shoots from Populus American Journal of Botany. 56(4): 457-
tissue cultures. In: Hanover, James W.; 463.

Keathley, Daniel E., eds. Proceedings,
Conference on genetic manipulation of Blanarikova, Vitazoslava; Karacsonyi, S. 1978.
woody plants; 1987 June 21-25; East The isolation of tissue culture of POl_ulus
Lansing, MI. New York, NY: Plenum Press alba L, 'pyramidalis'. Biologia Plantarum
(Basic Life Science): 492. Abstract. (Prague). 20( 1): 14-18.

Winton, Lawson L. 1968. P1antlets from aspen B1anarikova, Vitazoslava; B1anarlk, Peter;
tissue cultureS. Science. 160(3833): 1234- Karacsonyi, Stefan. 1982. Ultrastructure of
1235. tissue culture cells of white poplar

(Populus alba L. "Pyramidalis').
Winton, Lawson L. 1970. Shoot and tree pro- Drevarsky Vyskum. 27(2): 1-10.

duction from aspen tissue cultures.
American Journal of Botany. 57(8): 904-909. Bloomberg, W.J. 1964. Some factors in the

development of callus in poplar cuttings.

Winton, Lawson. 1971. Tissue culture propa- Forestry Chronicle. 40:509-511.
gation of European aspen. Forest Science.
17(3): 348-350. Bychenkova, E.A. 1963. Investigation of callus

formation in some tree and shrub species
by the method of tissue cul{ure in vitro.

Doldady Akademy Nauk SSSP,. 351(3): 732-
736.



Bychenkova, E.A. 1963. The study of prolifer- Winton, Lawson. 1968. Initiation of friable
ation of cambium and parenchyma of aspen callus under different light envi-
branches from trees in cultures in vitro, ronments. Phyton. 25(I): 23-28.

Biologia P1antarum (Prague). 5(4): 302-309.
Winton, L.L. 1968. The initiation of friable

Gautheret, R.J. 1934. Culture du tissu aspen callus. Phyton. 25(I): 15-21.
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198:2195-2196. Winton, Lawson L. 1970. Initiation of firm

white aspen callus under different light
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Sucrose synthesis in callus cultures.
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ANTHER CULTURE
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callus formation on stem segment of Publishers: 42-66.
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