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Abstract .  The  presence of syn t he t i c  at~xins (2,4-D a t  a eoneenera t ion  as  low as of  0.5 to 
5.0 m g  I - j ,  N A A  a t  leas t  a t  5 m g  t -1) in t he  mztt ivat ion mediuxn was  essent ia l  for  t h e  induetier~ 
o f  eal logenesis  iiL a~Lt~her cu l tures  ()f Zea mays L, The  app l i ca t lon  o f  I A A  was  ineffoctlvo. K i n e t i n  
indt teed bur s t ing ,  da rken ing  a n d  a rap id  a n t h e r  necrosis ,  b u t  a t  a n  app rop r i a t e  concen t r a t i on  
ra t io  wi th  2,4-D it. s t i m u l a t e d  pol len  m a t u r a ~ b m  a t  t he  s a m e  tim(:. 

The regeneration of plants from mierospores in culture represents the most 
effective method so far for obtaining haploid individuals as an initial material 
for breeding. However, the rehability of this technique, limited only to 
certain plant species, especially of the Solanaceae family, is a serious obstacle 
not  yet. elucidated, which prevents a general application of this method. The 
results of experiments with many plants of economic importance, especially 
cereals, are mostly negative or irreproduc.ible (see a survey by CLAPHAI~'I ]_97~), 
not excepting maize (the only paper by MURAKAI~:II et al. 1972). The aim of 
our work is a complex study of the conditions for callogenesls or embryo- 
genesis induction in anther cultures of cereal plants, and those of the factors, 
both physiological and genetic, controlling morphogenic proccsses in this 
material. The results of our initial experiments with maize anther cultures, 
dealing with the determination of the conditions for the aseptical anther 
sampling and fundamental characteristics of their response to media of 
various hormonal composition, are the subject, of the present communication. 

Flowering plants of Zea mays L., hybrid CE 250 (l~esearch Institutes of 
Plant  Production, Praha), served as initial material. Anthers were sampled at 
the stage of mononucleate microspores. Owing to the irregular maturat ion 
of panicle spikelets, the presence of earlier (seldom later) developmental 
stages cannot be excluded, but from the point of view of the comparability 
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T h e  e f f e c t  (>f h o r m o n a l  c o r n p o s i t ~ o ~  o f  m e d i a  o n  t .he r e s p o n s e  o f  m ~ i z ~  ~ n t . h e r s  in  cul~ttn~" 
( E v a l u a t e d  a f t e r  a 1 2 - w e e k  c u l t i v a t i o n )  

M e d i u m  n u m b e r  I A A  h - ~ .  2 , 4 - D  b l i r m t i a  

] . . . . . . .  

2 5 - -  - - -  
3 2 . 5  2 .5  - -  - -  
4 - -  5 . . . . . . . . .  
5 - -  2 .5  2 .5  - -  
6 - -  - -  0 . 5  - -  
7 . . . . . . .  5 
8 - -  - -  0 . 5  2 
9 - -  - -  5 1 

I0 . . . . . .  5 0 .  t 
II ,5 -- -- l 

T i m  e o r a p o s i t . i o n  o f  ~ho b ~ s ~ l  h i s  m c d l u m  I~ii(~[ e r g a n i c  c o r n p o n e n t s  . . . .  s e e  the) t e x t .  T h e  c o n -  
c e , ~ t r a t i o ~ t  o f  g r o w t h  s u b s t . & n c e s  g i v e n  m m g  l - l ,  

of L.he 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 only 
in cultures. 

A preliminary surface sterilization of panicles (using ethylalcohol or 
Chlor~min) proved unnecessary; manifold washing in sterile distilled water 
was sufficient to ensure au almost, 100 per cent sterility of primary cultures. 

Excised anthers (without filaments) were inoculated in media of a common 
ba.~al composition: mineral components according to MI.TRASIIIG:E a.nd SKOOG 
(1962), organic components (in conc. 1-1}: sucrose 30 g, inositol 100 rag, 
vitamins according to Wma'E (1943), Difco Dante Casamino Acids 1 g, 
agar 7 g, but  difibring in the supplement of growth substances (set~ Table 1). 
Anthers from both flowers of one spikelet, i.e. 6, or, in the ease of a casual 
cytological checking of the degree of microspore maturation, 5 anthers, were 
inoculated simultaneously into one test t.nbc containing 10 mt of the medium. 
In five repetitions of the exl~riment  more than 5800 anthers were cultured. 
The cuitures were incubated in d&rkness at 26 • 1 ~ for at least. 16 weeks, 

In t.he first 3 - -4  weeks of cultivation the morphological cha~ges could be 
observed only with anthers cultured in media with a higher kinetiu con- 
eentration (vat. 8, 9, 11). The characteristic ihatures were a twisting and 
later a bucsting of pollen sacs, darkening and subsequent necrosis of tissues 
(see Fig. l). In a.pproximately 20-- 40 per cent of anthers from var. 8 and 9 
pollen grains fell off; they were mostly abortive, but:. also mature. The el~ltures 
grown in media, without  growth st, bsta.nees or with IAA oniy, did not  exhibit  
any morphological alteration (growth, change in colour or shape) throughout  
the whole cultivation period. No pollen maturat ion was defected. Most anthers 
cultivated in media with 2.4-i), NAA or their combination, gave g simiIar 
response. However, wit.bin a period of 6--8 weeks, in approximately 10 per 
cent of anthers from these variants parenchymatoss  tissue proliferated from 
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the lines of dehiscence of pollen sacs and small dusters  (of ~ few mm in 
diameter} of a soft callus were formed (see Fig. 2). I ts  origin (from micro- 
spores or somatic cells) is questionable and a t tempts  at  its subcult ivation 
failed. 

Applying various exogenous factors to normally developing microsporcs 
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 a.nd NORRE*:L 1972), or 
ethret applicatlon (BEss]rr  and H ucHv~s 1972) to plants several days prior 
to anther sampling, were not. su(~cessful. Folh)wing the low temperature  
t reatment  no changes occurred in a.nther morphology, and Ethrel induced 
a complete ab.rtior~ of mierospores and a hardening of pollen sac tissues; 
however, ~hesc resuhs are to be considered as preliminary. 

The presence of synthetic auxins, especially 2,4-D, is often a limiting 
factor of the induction of ca]logenesis in tissue cultures of cereals (see a review 
by  YAMADA 1977), should they originate from the stem, leaf or root. Maize is 
no cxccl)tlou in this respect (see e.g. SnEmDA~ 1975 and our unpublished 
results). The growth inhibitory effect of eytokinins seems to be Mso material  
specific (OrA'rRS~, unpublished results); from the point o~ view of eal- 
logenesis induction the anther cultures gave similar response as the cultures 
of other somatic tissues of the same mater ia l  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 ealli induced will be the subject  of further investigation. 
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BOOK R E V I E W  

Bb'TCH~, D. N., [NmLCM, I). S,: P lant  Tissue Culturm --  The I ~ t l t u t e  of Biology's  Studies in 
Biology no. 65, Edward  Arnold  (Publishers) Ltd, ,  Lvn.do~. 1976. :Pp. 68, 1.50 Lstg.  

A fh ln  booklet  by two Cambridge au thors  r e p r o v e r s  "oh0 65f.h vo lmne  of  the  "Studies  in 
Biology" ,  which is publ ished for the  u.~ of " ' teachers and sf:udcnSs at  school,  college and  ttni- 
ve r s i ty"  by the Ins t i tu t e  of Biology, Queens Gate, Loudou- Tho edi t ion i tself  covers the  ent i re  
field of  blology and  is wr i t ten  in a poptHar form on  a good prof~)ssional and  u p . t o . d a t e  level. The 
au thors  had  a r a the r  difficult task:  to present  basic knowledge covering the  whole field of p lan t  
t issue culture in a t ex t  trbout t e n  t imes  shor ter  t}um thr usuvA leagth  of  con temporaneous  mono.  
graphs ,  moreover  a t  tku: i~oriod of all inbcmso dcvol(~l)I~CI~t off ~his bralmh (the manusc r ip t  was 
comple ted  ill 1974), Therefore t hey  cmfld hard ly  avokt  r162 errors or  inaccuracies,  e.g. (me 
cannot  give complete  im%rmation o~t the  effect of g rowth  substanc0s on  the imluct ion of  mortfim- 
genesis in cul tures  in a few senteaees ,  when the  results  o f  tho rosoarch in this  ~eld are still far  
f rom being unambiguous .  M(>rcuvor, the year  1974 w ~  rich in i rapovtant  sciontific happea ings ;  
the  knowledge of the  proceedings  of  the  Canadian Sympos ium 0a haplo idy  cr c*t" t t losl)of  tim 
Wor ld  C,ngross  of  IAPT(~ in Leicester  would cause cer ta in  chan~cs,  especially in the  chap te r s  
dealing wi th  t h e  mos t  modern  methods ,  i.e. amtrogoues~, i.r, .vi~o and  pvott)t)last eult.ivation. 

'['he t+:xt is divi&,d in a "classical" way, according ~o t.hc type  of oull.ure (Organs anti Embryos ;  
Calh~ Cultures;  The Growth  of  Single CelTs; Ttm Isolat ion ca<{ Cult.are of" P l a n t  Protoplas ts) .  
The chapters  on root  cul tares  (Butch(~r) and  p lau t -pa th0gen  c~tturcs (lngra.m} are especially wed 
compi led  and  give ovitJ.enec tha t  the  au thors  kave a dlrcc:  c• experleuoc in these  
problems.  The concl~ding chapter  is &*voted to methods, lJecatt~r of it~ a r r angement  (including 
alsr ins t ruct ions  for s imple physioioglcai-morphoiogical  exporimt:nt.s) revealing pedagogical  
e rudi t ion  of  the au thors ,  it  represents  the  main  lmSitlve q~mlit.y of the beoklct .  I n  the  llst o f  the  
lit~>rature r ecommended  Br i t i sh  sources are excessively pvofe.t'ved. Regardless  of  tim fact, t h a t  
it  v,'a~ publ ished 16 years ago, the  elasaical (~altl,hvret's mor~ogtaph shoah{ not  tm lacking. The 
quali%y of i l lustrat ions is rned.[ocro; good pttotogrsk[lks w'0ald well .~abst,[tute for some e l  t~ ,  
s g J x ~ t ,  ie, ~*paee-wa~sbing lfict~ros (ed. cr types  f rom She earl 'or r 

A emncluskm m a y  be  drawer ~Kat the booklet- glv(~.q ~. good 0xampl~ t~) gpeeiali~a h e w  k) it~G)rm 
briefly and  in o, pcqmlar f o r m  of  a wide pt~bh*m; for [~ic,q it. is nix intv~dttetory litcragu.ra of  a good 
quali ty.  i f  furtJmr pabllcati*m8 of  the  s~rte, s rrrentioned will bs  of  ~hi~ p..oftr~ional a n d  ferm,~l level 
(.~tm~o of Lh~ ti t les ar~ ind~ed arts, ac t ive  for a bot~,ma~,}, Bri t ish .~tadont~ a)~d teachers  are  to tw. 
envied,  imE, ed. 
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Fig. I. The twisting an<~ bursting of maize anthers after a :l-4 week cultiv::t+ion in a modium 
containing JAA (.'5 mg l 1) and kinetin (l rng 1-1 ). x 25. 
Fig. 2. Tho proliforation of callus tissu"l fl'om m::~izc anthers aft:'r an s.weok cultivation in 
a merlium containing :?,4. D (6 mg 1-1 ). x 26. 




