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Ahstraet. Tho presence of synthetie auxing (2,4.-T) at a conecentration as low as of 0.5 to
5.0 mg -1, NAA at least at 5 mg 171) in the enitivation medium was ossontial for the induetion
of eallogenosis in anther cultures of Zea mays L. The application of TAA was ineffoctive. Kinetin
induced bursting, darkening and a rapid anther necrosis, but at an appropriate concentration
ratio with 2,4-D it stimnlated pollen maturation at the same time.

The regeneration of plants from microspores in culture represents the most
effective method so far for obtaining haploid individuals as an initial material
for breeding. However, the reliability of this technique, limited only to
certain plant specics, especially of the Solanaceae family, is a serious obstacle
not yet elucidated, which prevents a general application of this method. The
results of experimeuts with many plants of economic importance, especially
cereals, are mostly negative or irreproducible (see a survey by CLarHam 1977},
not excepting maize (the only paper by MUTRARAMI ef al. 1972). The aim of
our work is a complex study of the conditions for callogenesis or embryo-
genesis induction in anther cultures of cercal plants, and those of the factors,
both physiological and genetic, controlling morphogenic proecsses in this
material. The results of our initial experiments with maize anther cultures,
dealing with the detcrmination of the conditions for the aseptical anther
sampling and fundamental characteristics of theie response to media of
various hormonal composition, are the subjeot of the present communication.

Flowering plants of Zea mays L., hybrid CE 250 (Research Institutes of
Plant Production, Praha), served as initial material. Anthers were sampled at
the stage of mononucleate microspores. Owing to the irregular maturation
of panicle spikelets, the presence of earlier (seldom later) developmental
stages cannot be excludoed, but from the point of view of the comparability
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TABLE 1

The effoet of hormonal composition of media on the response of maize anthers in eulfure
{Evaluated after a (2-week cultivation)

Medium number TAA NAA 2.4-D Kinetin
1 - — —
2 5 — —
3 2.5 2.5 — —
4 _ 5 -

5 —- 2.5 2.3 —
6 — — 0.6 —
7 - - 8 —
8 — — 0.5 2
9 — — & 1
10 —— il a1
11 5 — — 1

The composition of the basal M8 medium and organie components --- soe the text. The con-
centration of growth substaneces given in mg 171,

of the effect of various media this variability is negligible. The cytological
analysis of the anthers cultivated for several weeks revealed that mature
pollen grains occurred only in media containing kinetin {variants 8 —11, see
Table 1}, One may thus presume that microspore maturation took place ouly
in cultures.

A preliminary surface sterilization of panicles (using ethylalecohol or
Chloramin} proved unnecessary; manifold washing in sterile distilled water
was snfficient to ensurc an almost 100 per cent sterility of primary cultures.

Excised anthers {without filaments) were inoculated in media of 2 common
bagal composition: mincral components according to MURASHIGE and Sgooe
(1862). organic components {in conc. 1-1}: sucrose 30 g, inositol 100 mg,
vitamins according to WarTe (1943), Difco Bacto Casamino Acids 1 g,
agar 7 g, but differing in the supplement of growth substances {sec Table 1).
Anthers from both flowers of one spikelet, ¢.¢. 6, or, in the ecase of a casual
cytological checking of the degree of microspore maturation. 5 anthers, were
inoculated simultaneously into one test tube containing 10 ml of the mediam.
In five repetitions of the experiment more than 5800 anthers were cultured.
The cultures werc incubated in darkness at 26 4- 1 °C, for at least 16 weeks,

In the first 3—4 weeks of cullivation the morphological changes could be
observed only with anthers cultured in media with a higher kinetin con-
centration (var. 8, 9, 11). The characteristic features were a twisting aund
later a bursting of polien sacs, darkening and subsequent necrosis of tissues
(sce Fig. 1). Tn approximately 20— 40 per cent of anthers from var. 8 and 9
pollen grains fell off ; they were mostly abortive, but. also mature. The cultures
grown in media without growth substances or with IAA only, did not exhibit
any morphological alteration {growth, change in colour or shape) throughout
the whole cultivation period. No pollen maturation was detected. Most anthers
cultivated in media with 2,4-D, NAA or their combination, gave a similar
response. However, within a period of 6—8 weeks, in approximately 10 per
cent of anthers from these vatiants parenchymatous tissue proliferated from
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the lines of dehiscence of pollen sacs and small clusters (of a few mm in
diameter) of & soft callus were formed (see Iig. 2). Its origin (from micro-
spores or somafic cells) is questionable and attempts at its subcultivation
failed.

Applying various exogenous factors to normally developing microspores
in anther cultures may result in an enhanced frequency of callogenesis or
embryogenesis. However, in the case of our material investigated the treat-
ment of cultures with low temperature (NiTscH and NorREEL 1972), or
ethrel application (BENNET and HuguEs 1972) to plants several days prior
to anther sampling, were not successful. Following the low temperature
treatment no changes oceurred in anther morphology, and Kthrel induced
a complete abortion of microspores and a hardening of poilen sac tissues;
however, these results are to be considered as preliminary.

The presence of synthetic auxins, especially 2,4-D, is often a limiting
factor of the induction of callogenesis in tissue cultures of cereals (see a review
by YaMaDA 1977), should they originate from the stem, leaf or root. Maize is
no exception in this respect (see ¢.g. SHERIDAN 1975 and our unpublished
results). The growth inhibitory effect of cytokinins seems to be also material
specific {OraTeNY, unpublished results); from the point oY view of cal-
logenesis induction the anther cultures gave similar response as the cultures
of other somatic tissues of the same material. A more detailed verification
of this material or genotype specificity (using a wider spectrum of line and
hybrid material) and the determination of the gametic or somatic origin of
the calli induced will be the subject of further investigation.
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Figures ot the end of the desue.

BOOK REVIEW

Burcher, 1. N., INoram, D. 8.: Plant Tissue Culture, — The Institute of Biology's Studies in
Biology no. 65, Edward Arnold (Publishers) Ltd., Loadun 1976. Pp. 68, 1.50 Lstg.

A thin booklet by two Cambridge authors reprasents tho 65th volume of the “Studies in
Biology™”, which iz publishod for tho use of “teachers and studonts at school, colloge and uni-
versity’’ by the Institute of Biology, Queens Gate, Lonidon. The edition itself covers the entire
field of biology and is written in a popular form on & good profossional and up-to-date level. The
authora had a rathor difficuls task: to presont basic knowledge covering the whole fisld of plant
tisguo culture in 8 text about ten tirmes shortor than the usual length of contemporansous mono-
graphs, morcover at the poriod of an intense doveloprent of this branch {the manuseript was
completed in 1974), Thorofors they could hardly aveid eertaln exrers or inaccuracios, e.g. one
cannot give complete information on the effect of growth substunees on the induction of morpho-
genesis 1 cultures in a few ssntences, whan the results of tho roscareh in this field are still far
from boing nnambignons. Moreover, the your 1974 wag rich in impartant seientifie happenings;
the knowledge of the procvedings of the Canadian Symposium on haploidy or of those of the
World Congross of TAPTC in Leieaster would eause eertsin changes, sspecially in tho chapfers
dealing with the most modern mothods, i.e. androgouesis &n witro and protoplast cultivation.

The text is divided in n “classical” way, according to the typ of gulture (Organs and Embryos;
Callas Culturca; The Growth of Single Cells; The lsolation and Culture of Plant Protoplasts).
The chapters on root cultures (Butcher) and plant-pathogen cultuees ([ngram) are especially well
compiled and give ovidenee that the authors have a diroet exprrimental experfenco in these
problems. The concluding chapter is dovoted to mothods. Because of its arrangement (ineluding
also mstruetions for simple physiological-morphological oxporiments) revealing podagogieal
erudition of the authors, it Tepresents the muin pusitive quality of tha booklet. In the list of tho
literatura recommendad British soucces aro excessively proferred. Kegardless of tho faet that
it was published L3 years ago, the elassical Ganbheret's monogeaph should nat be lacking. The
quality of illustrations is rmedioero; good photograpis would well substitute for sorme of too
achenzatie, spaee-wasbing pictaros {e.9. cell tvpes from sho carrob culburo).

A conclnsion may bo drewn that the boollet gives & good oxample fo specislists iew o inform
briefly and it o. popular form of & wide prabloms for laics it is au introduetory literaturs of & good
guality. 11 further publications of tho seres mentionsd will ba of this profossionel and forrasl level
{20 of the hitles are indeed sitrective for o botamat), British students and teachers are Lo be

orvied, ineecd.
4. OPAThN ¥ {Praha.
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Fig. 1. The twisting and bursting of maize anthers after a 3—4 week cultivation in a medium
containing IAA (5 mg 171) and kinetin (1 mg 171). x 235.

Fig. 2. The proliferation of callus tissue from maize anthers after an 8-week cultivation in
a medium containing 2,4-D (5 mg 171). x 25.





