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The Isolation of Tissue Culture of Populus alba L. ‘pyramidalis’
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Ahstract. Tissue eulture was isolated from the stem of Poprlus aiba L. ‘pyremidalis’. Callus
formation was cbserved zinee November till March (1974), ... 11l the formation of calluses
suitable for further subeunltivation. The most vigorous growth was obtained with the esllng
enlturo eultivated on the nutrient medium of Diaz-Cosoy o of. (1972} on which more than 11 g
of fresh matter was produced after 30 d at the end of the first year of cuwitivation in dariness,
with inoeulum weight 1.5—1.8 g. A mild deercase in growth rate of the tissue eulture was ohserved
after the first yoar of cultivation. When illuminatad, the originally yellow calluses turned grecn.
The morphological and anatomical structury of the eallus eulture is also deseribed and cell shapo
and eall size evaluated.

Cell cultures, cultivated in wvitre, have recently been used with increasing
frequency as model material for plant physiological studies (cell growth
studies, cell differentiation studies efe.}, as well as for the investigation of cell
metabolism (STRzrr 1974). They were also used in timber research, when
studying the possibility of enhaneing growth, or the possibility of improving
timber quality (Durzax and CavrsrLL 1974).

1n this paper the isolation and the basic biological characteristies of tissue
culture isolated from the stem of Populus alba L. ‘pyramidalis’ avc described.

Muaterial and Methods
Isolation mnt Caltivation

4 to 6 cm Tong and 8 to 12 mm thick internodal cuttings from the shoots
of Populus albe L. ‘pyramidulis’ were used for the isolation of tiszue culture,
The cuttings were sterilised by immersing them in cthanol and by treating
them several times with flame. The cuttings were then cut into 3—6 mm
segments, cxplanted onto the nutrient medium of Murasmcr and Sgood
(1962), containing per litre 30 mg of glycine, 5 mg of nicotinic acid, 1 mg of
thiamine, 1 mg of pyridoxine and 0.1 mg of 2,4-dichlorophenexyacetic acid
(ERDELSKY 1971), and kept in the dark. The isolated callus culture was
further cultivated on nutrient according to MurasHice and Sxooc (1962)
containing per litre 2 my of glycine, 0.5 mg of nicotinic acid, 0.1 mg of
thiamine, 0.5 mg of pyridoxine, 1 mg of indole-3-acetic acid, 0.5 mg of
naphthalene acetic acid, 0.] mg of 2,4-dichlorophenoxyacetic acid (Diaz-
Coron et al. 1972).
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The explants were cultured in 100 ml Erlenmeyer flasks containing 25 m]
of agar {0.8%,) nutrient medium, at 26 4 1°C, in the dark or in diffuso
incandescent light with the intensity of 800 Ix and 8 h long light period.

Evaluation of the Obtained Material

In the experiments in which eallus formation was to be obtained, the
pereentage of callus-forming expiants was followed as well as the morpho-
logical appearance of the formed callus. Fresh weight of the formed material,
percent increase in fresh weight (with the weight of inoeulum being 100°;)
and percent dry weight were determined when following growth charac-
teristics of the tissue culture. Morphological appearance and anatomical
structure of the calluses were followed in sections of paraffin embedded
tissue, and cell dimensions and cell shape were followed in squashes (1000
cells grown in the light and the same number of cells grown in the dark were
measured), when the tissue culture was invesligated from the marphological
and anatomical points of view. When sections were made, the material was
fixed in Navashin's fixation solution modified by Taylor (Ni#Mzc ef al. 1962)
and further prepared by means of usual preparation techniques.

Results and BPiscussion

Seven different nutrient media were used during our attempts to isolate
tissue culture from the stem of Populus alba (in the period from November
1973 to March 1974). Positive results were achieved with the nutrient medium
of MurasHIGE and Skooa (1962) as modificd by ErpeLsxy (1971). Despite
& sharp decrease in the frequency of callus-forming explants (Fig. 1) in Decern-
ber and January (from 50%, callus-forming explants at the beginning of
November to 5.8%, in January), callus formation could be observed du-
ning the entire experimental period. That is in agreement with the results
of CHARDENON and Taris {1960) and of BYCHENKOVA (1963), who also ob-
served an all-year round aclivity of poplar explants. Calluses formed since
November till IFebruary were hard and lignificd (Fig. 2a), difficult to separ-
ate from the original explant and unsuitable for further cultivation. Only
the calluses formed at the end of March (Fig. 2b) were soft, with a friable
structure, casily separable from the original explant, viable and eapable of
further cultivation. The percentage of callus-forming explants again rosc
to 58.3%, at this time.

Tissue culture, maintained on the same medium on which it was solated,
produced only minute weight inerements. For this reason a suitable nutrient
medium was sought which would enable a sufficiently vigorous growth of the
culture. The nutrient medium according to Diaz-Corow el al. (1972) proved
to be the best of several media which represented different modifications of
the original Mrrasni¢e and Skooa (1962) nutrient medium [i.e. after
Brown and Lawrence (1968), with the addition of organic compounds
according to Harvry (1967), and according to Krnwisk v (1971) with kinetin
(1 mgl-1) and with succinic acid (1 mgl 1) added by us]. Callus eulture
cultivated on this medium produced at the end of the first year of eunltivation
in darkness in 30 d more than 11 g of fresh weight with inoculum weight of
1.5-1.8 g. From the data presented on growth dynamics in the course of
40 d (Fig. 3) it follows that vigorous growth occurred between days 10 and
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30 after inoculation. Growth practically stops after 30 d of cultivation. The
percentage of dry weight increases in the first growth stages which indicates
that cell metabolism in the tissue culture is enhanced at this time. By contrast
a highly significant decrease occurs between days 10 and 20 which shows
that the hlgh increments in fresh weight in this period are conneeted with
the uptake of water by the cells.
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Fig. 1. Th rate of callus formation on the explants of Populus alba ‘pyramidalis’ in tho period
sinee November to March (expressed in per eent of callus-forming explants).
Tig. 3. Genwth rate of tissuo enlture of Populus albe cultivated in darkness,

Fluctuations in growth ratc were observed in the course of the first year
(1974) of cultivation. Growth steadied after this period. However a decrease
in growth rate could be observed simultaneously. The percentage of increase
in fresh weight, with passage of 20d, was in December 1974 450.69%, in
comparison t0 365.39, a year later {Fig. 4). Despite the fact that this decrease
is not significant statistically, we observed it in all our experiments. A similar
observation was recorded by Winton and Marnnws (1973) with Populus
tremuloides cultures.
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Fig, 4. Growth atability of iissuo eulture of Populus wlbe ealtivated in darkness in the course
of one year. Nashed eolumn: inoeutum; empiy column: fresh weight; dotted eolumn: % of fresh
weight,
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The influence of light (800 Ix} on the growth of poplar tissue culture is only
minute snd statistically insignificant (Table 1). The diffcrence in dry weight
content. which is hlgher in the coltures cultivated in the light in comparison
with the cultures kept in darkness is also on the margin of statistical s;gmﬁ-
cance ( = 2,2190 for & = 16). We suppose this to be the result of low irra
diance intensity.

TaeLw 1

A eormnpaiviron of growth rate of tissue culture of Populus alba *pyremidelis’ cultivated either
in thao Tight or in the dark for 24 d after inoculation

Inoculum - Fresh weight @5 fresh weight 4y dry weight

X 8x % Sx x x ® Sy
Dark 1.62 0.03 5.42 0.28 365 15.8 3.76 0.10
Light Lio 0.04 5.97 0.2 374 14,7 4,03 0.06

n = 1h

The calluses of the tissue culture of Populus alba, cultivated in darkoess,
are light yellow in colour, with & clod-like structure, crumbling under pressure,
with the erumbling increasing in calluses older than 28 d. When cultivated
in light, the calluses turn green due to the differentiation of chloroplasts
{Fig. 5). These calluses are slightly harder and more compact in comparison
with calluses of the same maturity grown in the dark. Development of a green
eolour in poplar calluses grown in the light was also deseribed by Wintox
and MaTHES (1973) and by CHALUPA (1974).

As tar as anatomical features are concorned, the callus tissue of Populus
alba i formed by isodiametrical, easily separable, undifferentiated cells
{Fig. 6), with individual tracheal cells (Fig. 7). The sections of 24- day-old
calluses show that the cells are situated closely next to each other without
large intracellular spaces (Fig. 8). An internal disruption occurs in older
calluses (35 d after inoculation) accompanied by the formation of large
intercellular spaces (Fig. 9). This fuct explains the crumbling of older calluses,
A higher number of small, concentrically arranged cells could be observed in
the surtace parts of the callus. They usually developed round the tracheal

VABLE 2
4ell stzee In tizsuc culture of Populus alba pyramidalis’

Tnterval Cell number [9%]
[um] Irghe darliunes
tes 20 ] 2,61 ] e 1w
2~ 46 TR YO - 643 T
47— i 45,10 43.58
G1— &0 1203 6.47
81 —104 1.64 .54

over 1010} .54 1.24
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cells (Fig. 10). Similar cell aggregates were observed in callus enlinre of
Ginkgo trloba by BArDINsKAVA and Moskarnva (1960} who took them for
meristematic centres,

The size of maost cells of Populus alba tissue culture (Table 2) luctuates be-
tween 20 and 80 um. Cellz of smaller or larger dimensions were observed only
sporadically. HRicovA ef al. (1974) reported similar cell dimensions (40 to
60 um) in cell culture of Pices ercelsa L.

Refereneces

Baunivswava, M. 5., Moseareva, V. E.: [Some data on the structure of tracheid aclls in eallus
tissue of Qinkyo bilobe L] In Russ -— Dokl Akad. Nouk 388R 135 : 207209, 1960,

Browx, (0, L., Lawrexcs. B, B.: Calture of pine eallus on defined mediun., — Torest Sew. 1§ @ 62
to 64, 1968,

Bycouaenrova, E. A The stuily of proliferation of eambium and parenchyma of Lranches from
treos in eultures ia witro, - Biol, Plant. 5 @ 302—300, 1963,

CrALURA, V.: Control of root and shoot formation and produetion of trees from poplar calins, —
Biol. Plant. 16 : 316—320, 1974

CHARDENON, M, M. J., TArts, B.: Remavques sur la strueture des tissus néoformes et Vapparition
d'organe: spécialists elwu guatre eultivars de Poprdus ot choz Sulivc alba, eultivés in vitro, —
Compt. rend. Acad. Sei. {Parig) Sée. D 251 @ 2070-—2071. 1960,

Diaz-Corow, J. 1., Bowey, B. W., Davis, F. 5., Bavg, J. R Comparative effects and cons
centratiom of Picloram, 2,4,5-T and Dicamba in tissue culture. — Physiol. Plant. 27 : §0—64,
1872,

Drrzav, 1, J., CaveseLL, I3 A.: Prospects for the mass produetion of improved stock of forest
trees by oell and tissue culture. -— Can. JF. Forest Res, 4 @ 151—174, 1974,

Eapensxy, K.: Waehstumscharalstoristik einer Callus-Gewebenkultur von Pupover somniferum
I.. — Acta Fac, Rer. nat. Univ. Comen, Physiol. Flant. 3 1.1, 1971

Harvey, A, E.: Tissue culture of FPinus monticols on a chemieal defined medium,. — Can. J. Bot.
45 17831785, 1967,

Hrcovi, ., Staxed, J., BAaTER, 5.: Preparation and characterization of the tissue eulture of
sprucy (Piced sxcelen Link). -— Biol. Plant, 16 : 118—122, 14974,

Mueasgizi, T., SRooc, Moo A revised medium for rapid growth and bicassays with tobacco
tissue eultures. -— Physiol. Plant, 15 : 473-—4067, 1962,

Nistue. B. ef al.: Botanicka Mikroleehnika, |Botanical Microtoehnies]. — Nakl. U8AV, Praha
1962, -

SrreeT, H. E. (ed.): Tissue Culture und Plant Science. — Acad, Press, London—2New York—San
Irancisco 1974,

Wivreow, L., Mataes, M, C.: Aspen callus. -—— In: Tissue Cule. Meth, abn. Applt. Pp. 161—1864.
New York-—London 1973,

Figures af the end of the issue.



V. BLANARIKOVA, §. KARACSONYI
TISSUE CULTURE OF POPULUS

Fig. 2. Callus formation on a primary explant from the stem of Populus alba.
Fig. 5. Cells of tissue culture of Populits &lba cultivated in the light. (4 ) chloroplasts. Magn.

286 x .
Fig. 6. Cells of tissue culture of Populus alba cultivated in Jarkness. Magn. 285 x.
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7. Tracheal colls in tissne culture of Populus alba. Magn. 600 .

8. A section across callny tisiue of Populus alba, 24 ehafteninoculation. Magn. 100X

9. A.section aeross callus.tissue of Populua albes 35 d after inoculation. Magni 100 x.

10. A section across callus tissue of Populus albu, 35 d after inoculation. ( 1) tracheal cells.

Magn. 100 x .

Fig.
Fig.
Fig
Fig.





