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The Isolation o f  Tissue Culture o f  Populus alba L. 'pyramidalis" 
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Abstract. Tissue eultore ~a.s i.solatcd frt:rn th(; s tem of l 'opulus ulbcz L.  'l~yr~m.idalis'. Ca.llcku 
forrnat.ion was o b ~ r v c d  since No~embcr  till March (1974), i.s. till the format ion  of e~l lu~s  
suitable for fur ther  suheult ivat ion.  The IIlt]SV vigorous growth 'aas obta ined with the callus 
cult.are cultlva.r on the nu t r i en t  rhodium of DI.,.z-CoLo_'s ,st (tl. (1972) on which more  t han  11 g 
of  fresh mat te r  wa-s p r . duced  ai'ter 30 d st, the end of the first, year ot" ettitivation iD darkness,  
with inoeulum ~eight, [ .5--1.8  g, A mihl deer(:~se in g rowth  rate  (>f t, he tissue eli]_t, ltrc was observed 
after  the first, year  of eult.ivgt.iox~§ When  illumin~t,e(l, du; origlna.lly yellow ea.l]uses turned gree. .  
The morphological  and anat.~mlieal s t ruc ture  of the callus culture is also described and cell shape 
and cell sizr (:valuated. 

(.Jell cult.ures, c.ultivatcd in, vitro, have recently been used with increasing 
frequency as model m;~tcrial for plant physioiogieal studies (cell growth 
studies, cell differentiation studies etc.}, as well as for the investigation of cell 
metabolism (S~REET 1974). They were also used in timber research, when 
st.udying the possibility of enhancing growth, or the possibility of impro~dng 
t imber qua.lily (Dvrcz..xx and (~AMPBELL 1974). 

In  this paper the isolatior~ and the basic bi(.)Iogic~.t.1 characteristics of tissue 
culture isolated from the stern of f'opulu.s alba L. 'pyramidalis' are described. 

Material and )lethods 
i sola t i .a  altd Cu~lhalh.~ 

4 to 6 eta long and 8 to 12 mm thick interuodal cuttings from the shoots 
of Populws alba L. 'pyramidalis' were used for the isolation of tissue culture. 
The cuttings were sterilised by immersing them in cthanoI a.nd by" treating 
them several times with flame. The cuttings were then cut int.o 3- -6  mm 
segments, oxplanted onto the nut.rient medium of MU~tASmO.E and SKOO0 
(1962), conta.ining per litre 30 mg of'glycine, 5 mg of nicotinic acid, 1 mg of 
thiamine, 1 mg of pyridoxine and 0.1 reg of 2,4-dlchlorophenoxyacetic acid 
(ERDsLSK';" 1971), and kept, in the dark. The isolated callus culture was 
further cultivated on nutrient according to M~;'J~ASHICE and SKooo (1962) 
cont.ainhag per Iitre 2 mg of glycine, 0.5 mg of nicot.iuie acid, 0.1 mg of 
~.hir 0.5 mg of pycidoxine, I nag of indole-a-acet.ic acid, 0.5 mg of 
napht:halene acetic acid, 0.1 mg of 2,4-dJehlorophenoxyacetie acid (.D~AZ- 
COLON #t a l .  1972). 
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TISSL"E CULTIJRE OF POt ' IJLVS 1~ 

The explants were cultured in I00 ml Ertenmeyer  fla.sks containing 25 ml 
of agar (0.8}~) nutr ient  medium, at 26 • 1 ~ in the dark or in diffuse 
incandc.scent light with the imensi ty of 800 ]x t~.nd 8 h long light period. 

lgvalualion oh' the Ubta|n(.I Material 

In  the experimer,ts in which callus formation was to be obtained, the 
percentage of eallus-ibrming exphmts was followed as well as the morpho- 
logical a.ppearance of the formed callus. Fresh weigt~t of the for,ned material, 
percent increase in frcsh weight (with the weight of inoculum being 100~..."o) 
and percent dry weight were determined when follow, ring growth eha.rac- 
teristics of the tissue culture. Morphological appearance and anatomicM 
structm'e of the calluses were foliowed in sections of paraffin embedded 
tissue, and cell dimensions and tell shape were followed in squashes (1000 
cells grown in the light and the same number of tells grown in the dark  were 
measured), when the tissue culture was invest.]gated from the morphological 
and anat.omieal points of view. When sections were made, the material was 
fixed in Navashin's tixation solution rood]tied bv Taylor (N~x~c et at. t 962) 
and fur]tier prepared by means of usual prepa,'~tiu,("techniques. 

Results -'rod Discuss ion 

Seven different nutr ient  media were used during our at tempts to isolate 
tissue culture from the ste.m of Popsh~s elba (in the period from November 
1973 to March 1974). Positive restdts were aeMeved with the nutrient medium 
of  Mvm~snT~V. and SKooe~ (1962) as modified by ERDm~SK'2 (1971). Despite 

sha.rp decrease in the frequency of enlists-forming explants (Fig. 1) in Decem- 
ber and January~ (from 50~ callus4"orming explant.s at. the beginning of 
November to 5.8% in January) ,  ca.llus formation could be obserwxt (tu- 
ring the entire experimental period. That  is in agreement with the results 
of CtiARDENON and T.~n~s (1960) and of BVCTIF.J~-KOVA (1963), who also ob- 
served an all-year round activity of poplar explants. Calluses formed since 
November till February  were h~rd and ]ignificd (Fig. 2a), difficl~lt to separ- 
ate from tt~e original explant and unsuitable for fm'ther eultiva.tlon. Only 
the eMluses formed at the end of March (Fig. 2b) were soft, with a friable 
structure, easily separa.hle from the original explant, viable and capable of 
further cultiva.tion. The percentage of callus-for;nlng exptants again rose 
to 58.3 o/~ at. this time. 

Tissue culture, maintained on the same medium on which it wa.s isolatcd. 
produced only minute weight increments. For this reason a suitable nutr ient  
medium was sought which wonht enable a sufficiently vigorous growt.h of the 
culture. The nutrient medium according to DIAZ-COLON el el. (1972) proved 
to be the best of several media which represented different modifications of 
the original M~:aAsm~xs and 8~r (1962) nutrient medium [i.e. aft.or 
BRewer and LAWRF, NCE (1968) ,  with the addition of orga.nic compounds 
according to H~xuv ~:y (1967), and according to Ea.,)~',~SK ~ "~ (1971) with kinetin 
{1 mg1-1) and with sure]nit acid (1 m g l  1) added, by us]. Callus eulturc 
cultivated on this medium produced at the end of the first year of cnItiva, l~ion 
Jn darkness in 30 d more than 1] g of fresh weight with il:ioeMum 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 da, ys I 0 and 
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30 alter inoculation. Growth pra.ctica.lly stops aftcr 30 d of cultivation. The 
percent.age of dry weight increases in the first growth stages which indicates 
that. (.e[I metabolism in the tissue cul~urc is enhanced ~t this time. By contrast 
a lu~,Hy significant, decrease occurs between (lays I0 and 20 which shows 
that the high increments in fresh weight in this period are eo~meetcd witi~ 
the upt.ake of water  by  the ceils�9 
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:Fig. l. Ti,~v rat.c of eallm~ forsmation on the explant.s of l.'opulus r 'pyramidali.r in the period 
slncc Nov~_mber to March (expressed in pet  cent of callus-forming exptants) .  
:Fig. 3. Gt'~*wth r~te of  t.i~sue eult.u2e of Populus alb(~ cult.ivatcd in darkness,  

Fluctuations in growth rate were observed in the course of t.he 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 20 d, was in December 1974 450.6~/o in 
comparison to 365.30/0 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 WIS~>N and MA'rHES (1973) with Populus 
tremutoides cultures. 
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Fig. 4. Growth  sgabili~y or" t, is,~uo elxlttu'e ~)f Populus (dba. enttivatcd m d*~rkness in the eottltlle 
of on~." year. Dashed eo |umn:  inootlh~m; empty  cl~lumn: fresh weight;  dot ted column: % of fresh 
weight, 
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The influence of light (800 lx) on the growth of poplar tissue culture is only 
:ninute and statisticMly insignificant (Table 1). The difference itt dry  weigh~ 
content  which is higher in the cultures cult ivated in the light ir~ comparison 
with ttte cultures kept  in darkness is also on the margin of statistical signifi- 
,'anee (t = 2.2190 for N ~. 16). We suppose t-his t~ be the  result of low irr~- 
dianee intensity.  

~'A2;LE ] 
.#x eOml,, '~ri~,n of  g r o w t h  r a t e  o f  ~issue c u l t u r e  ~ f  Popub~s alba 'pyru.midaHd c u l t i v a t e d  e i t h e r  
i iI  ~5~l(1 ligh+, q)l, in  t.he d a r k  fo r  24 d aft.er i n o c u l a t i o n  

Irmc, u h l m  " F r e s h  w e i g h t  % f r e sh  w e i g h t  % d r y  w e i g h t  

:t ')ark 1.62 0.03 5,4.~ 0.28 365 | 8 , 8  3.713 0 .10  

.Light, 1.70 0 .04  5.92 O, 27 374 14.7 4.03 0 .06  

n = 15 

Tl,e 4:alluses of the  tissue culture of Populus alba, culgiva-ted in d~rkness, 
are light, yellow in colour, with ~ clod-hke structure, crumbling under  pressure, 
with the  crumbling increasing in calluses older t han  28 d, When cul t ivated 
in light, the ca.lluses t.urn green due t.o t.he different.ia.tion of cMoroptasts 
{Fig. 5L These calluses are slightly harder  and more compact  in comparison 
wi~h ealhtses of the same matur i ty  grow~ in the  dark. Development. of a green 
,'olouc in poplar  calluses grown in t.he light was also described by WINTON 
and '.M.~THES (1973) and by C]~al,Va'a (1974). 

As far as anatomical  features are concerned, the  callus tissue of Poputu, 
atba .is formed by isodiametrical,  easily separable, undiffereutiated cells 
(~'ig. 6), wit.h individual tracheal cells (Fig. 7). The sec$ions of 24-d~y-old 
,:allnsea show tha t  the cells are ~ituated closely next  to each other wit~lmul~ 
large intracellular spaces (Fig. 8). An internal disruption occurs in older 
calluse~ (35 d after inoculation) accompanied by the formation of large 
i,ttcwcelltdar spaces (Fig. 9). This fact- explains the crumbling of older calluses. 
A higtLe,' number  of small, concentrically arranged cells could be observed in 
t.he sttrfaee parts  of the  cMlus. They usually developcd round the tra.eheal 

'J.'A:BL E ~2 
l',',ell slz~, bl t i s s u e  c u l t m ' e  o f  Populu,~ alba "Iqlra,~,~ielc.d';.~' 

I n t e i . v a l  CeI[ numb~ ' r  ]]'~.~] 
iv-m] l igh  t da rk t , c~s  

t~ 2(I .. 2,10) . . . . . . . . .  1.39 
2 (  - 40 : . . . .  -'"~7.f~l - ~6,41 " ~ " "  - 
4 1 - -  6o 45.2fb 43.78 
6 1 - -  80 12.cb5 6.47 
8 1 . -  100 t .~4 0 . su  
o v e r  100 0 .5g  1.59 
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cells (Fig. 10). Similar cell aggregates were obserw~d in callus culture of 
Ginkgo biloba by B:~RDINSKAY.~ and 5[osJ~L~v.~ (1960} who took them for 
meristematic centres, 

The size of most cells of Popul'u,s alba tissue eulU~re (Table 2) fluctuates be- 
tween 20 and 60 ~m. (;ells of smaller or larger dimensions were observed only 
sporadically. Hg~covX e~ al. (I974) reported similar cell dimensions (40 to 
60 [zm) ill cell culture of Picea e,vcelsa L. 
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