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P r o l i f e r a t i n g  B a s l d t a  i n  
Murtbasidtospora indica 

The wri ter  collected a follicular exobasidiaceous fungus 
in 1964, parasi t iz ing p lants  of Rhus mysorensis a t  Poona 
(India). This fungus was pIaced in a new genus $Iuri- 
basidiospora, M. N. KAMAT and R. B. RAJ:ENDREN 1 o n  
the basis of its ab i l i ty  to  produce muriform basidiospores. 
Critical examinat ion of this mater ia l  over a period of 2 
years revealed an interest ing mode of basidial  develop- 
ment,  not  previously repor ted in the class Basidiomycetes.  
A brief repor t  on this interesting phenomenon is made in 
this  paper .  

Materials and methods. Fresh mater ia l  of this fungus 
was examined in scrapings made as by  technique de- 
scribed b y  SAVlLE 3. Microtome sections were s tained with 
iron hematoxyl in  and light green combinations. 

Res~dts. Prior to sporulat ion the  parasi t ic  hyphae  
concentrate in the sub-stomal chamber  and produce the 
basidia, which push through the s tomata l  opening dis- 
placing the adjacent  epidermal  cells in the  process 
(Figure 1). A t  this stage, the entire fructification closely 
resembles tha t  of Exobasidium, in habit .  Basidia which 
are produced in palisade layers are cylindric, chibshaped, 
s t r ic t ly  bis ter igmate and produce spore a t  each end 
(Figure 4) capable of producing a chain of ar throspores 
(Figures 2 and 3). This is the pr imary  crop of basidia 
and basidiospores in the  fructification. 

Wi th  the  discharge of the  basidiospores, the  basidia  
shrink and become empty.  A new basidium star ts  growing 
from the basal  septum of the  p r imary  basidium in the  
~orm of a bud (Figures 5, 6 and 9), with the  p r imary  

basidia persist ing like a sheath over the  newly growing 
basidium within. The secondary basidium soon at tains  
the  form of a typica l  clubshaped basidium closely similar 
to the  pr imary  one differing only in being non-sterigmate.  
This unique process is repeated over the entire fructifica- 
tion, thus giving rise to a crop of secondary basidia 
(Figures 6, 7 and 9). Ter t ia ry  tormation of basidia was 
rare (Figure 9). On reaching a length of 40 to 50/~, the  
secondary basidia  become highly granulated over their  
apical  region, which now is separated from the basal  
por t ion b y  a septum. The highly granulated apical  region 
develops septat ion in various planes and becomes a muri- 
form 'spore-body'  in a manner  typical  of chlamydospore 
formation (Figures 9 and 10). 

The 'spore body '  so produced differs from the pr imary  
basidiospore in the  manner  of i ts  formation and in its 
being persistent  and non-deciduous and irregular in form. 
In  rare cases, the  entire secondary basidium is converted 
into a 'spore body '  (Figure 8). This phenomenon of pro- 
liferation is i l lustrated in Figures 5-10. 

Prel iminary observations made on nuclear behaviour  
of this fungus show typica l  features of t rue meiosis and 
mitosis of uniform pa t t e rn  in the p r imary  as well as 
secondary basidia. 

Discussion. There is no repor t  of proliferating basidia 
in the  Basidiomycetes except  the  one b y  ERIKSSON 
(1958).. 

1 R. B. RAJENVREN, Mycopath. Mycol. appl, in press (1967). 
D. B. O. SAVlLS, Can. J. Bot. 37, 641 (1959). 

$ J. ERZKSSON, Symb. Bot. upsal. 16, (1958). 

Fig. 1. Super stomal soft. 

Fig. 2, I-VIII. Different stages of development of 
muriform basidiospores. 

Fig. 3. Arthrospores. 

Fig. 4. Basidium at different stages of development. 
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Figs. 5-7. Stages in the development of secondary basidia 
through proliferation. 

Fig. 8. Secondary basidium completely converted into 
spore body. 

Figs. 9 and 10. Apical portion of the secondary basidia 
producing the spore body. 
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The p h e n o m e n o n  observed  b y  the  a u t h o r  in M. indica, 
M. •. KAMAT and  R. B. 17~AJENDREN, has, however ,  
m a n y  features  d i s t inc t  f rom t h a t  ob ta ined  b y  ERIKSSON, 
m respect  of morphology ,  s t ruc tu re  and  even  m a n n e r  of 
format ion of basidiospores.  

%Vhile ERIKSSON noted  the  occurrence  of such a phe-  
nomenon under  h igh  h u m i d i t y  condit ions,  t he  a u t h o r  
obtained i t  under  s t r ic t ly  Zerophyt ic  condit ions.  This  
probably  explains  t he  l imi ted  n u m b e r  of crops p roduced  
by this fungus.  The  p h e n o m e n o n  no ted  b y  the  au tho r  in 
M, indica is in t he  na tu re  of t rue  prol iferat ion,  and no t  
repeat ing basidia4. 

Zusammen/assung. Die E n t s t e h u n g  der  sekund~ren  
Basidien bei l~¢uribasidiospora indica, M. I~. KAMAT und  
R. ]3. RAJENDREN, und  ihre Sporenb i ldung  d u t c h  Pro-  
l i f ikat ion wurde  beschrieben.  

R. B. RAJENDREN 

Maharashtra Association/or the Cultivation o/Science, 
Poona d (India), llth April 1967. 

4 Acknowledgment: grateful thanks are offered to Prof. M. N. 
KAMAT for guidance and interest during the course of this study. 

A n  Autoradiographlc Study of the Uptake of  S H -  

L e u c i n e  D u r i n g  P r i m a r y  Embryonic Induction 
in vitro 

Ear l ie r  s tudies l ,  2 imp ly  t h a t  the  reac t ing  sys tem of 
p r imary  embryon ic  induc t ion  goes t h rough  a phase  of 
de te rmina t ion  before t h e  effects  of induc t ion  becomes  
histological ly visible. To  unders tand  t h e  mechan i sm of 
Pr imary  induct ion,  i t  is i m p o r t a n t  t h a t  one knows w h a t  
cellular even t s  occur  in the  reac t ing  sys tem dur ing  t h e  
de te rmina t ion  phase.  As a possible approach  to  this  
question, a compar i son  was m a d e  dur ing  and soon af te r  
the de t e rmina t ion  phase,  be tween  prote in  synthesis  in 
the ec toderm deve lop ing  under  t he  inf luence of the  dorsal  
mesoderm and  t h a t  in t he  ec tode rm no t  inf luenced by  the  
Same inducing  tissue. A comparab l e  s t u d y  of R N A  
synthesis in t he  same  induc t ion  sys tem has a l r eady  been 
published s. 

The  ec tode rm was isolated f rom a beg inn ing  gas t ru la  
of Triturus pyrrhogaster and then  d iv ided  in to  2 approxi -  
mate ly  equal  1Pieces one of which was fused to  a piece of 
the d o r s ~  mesode rm and  cu l tured  in Ho l t f r e t e r  solut ion 
(experimental)  while the  o ther  ec tode rm piece was cu l tu red  
Without mesode rm (control). I f  t he  cul ture  is ex tended  for 
more t h a n  4 days,  t he  first  piece forms neura l  tissue, and  
the o the r  develops  in to  an  i r regular  mass  of c i l ia ted cells. 
Such pairs  of exp tan t s  were  cu l tu red  for 1, 3, 6, 22 and  
48 h a t  18 °C, and  t h e n  incuba ted  in 2 #C]ml  of 8H-leucine 
(10,900 m C / m M ,  Nuclea r  Chicago Corporat ion)  in cu l ture  
medium for 3 h a f te r  which t h e y  were f ixed in acet ic  ac id  
and alcohol. S i x / ,  th ick  pa rap la s t  sections were  t r ea ted  
With 5 ~  t r ichloroacet ic  acid a t  4°C for 10 min,  washed,  
and then  covered  wi th  K o d a k  bTTB 3 l iquid  emulsion.  

Silver grains were  counted  separa te ly  per  un i t  nuclear  
and cy top lasmic  areas  in each ec tode rm explant .  The  
mean va lue  of 75 counts  and  its 90~o conf iden t  l imits  
Were c o m p u t e d  for nucleus and  cy top l a sm in each ecto-  
derra explan t .  Compar ison  of  the  m e a n  va lues  thus  
obtained was m a d e  l~etween t h e  same  cell  c o m p o n e n t  of 
the pair  of expe r imen ta l  and  control  ec toderm.  The  da t a  
are shown in t he  Table .  To ascer ta in  whe the r  a pair  of 
ectoderm explan ts  ob ta ined  f rom the  same gas t ru la  gives 
a val id basis of comparison,  a series of control  experi-  
ments was conduc ted  in which  2 ec todermal  exp lan t s  
Originating f rom 1 gastru!a  were  exposed to  t he  labeled 
Precursor. I n  no pair  d id  we find a s ignif icant  difference 
aa grain count .  

The  d a t a  summar i zed  in t h e  Tab le  show sl ight  enhance-  
~aent of u p t a k e  in t h e  expe r imen ta l  nuclei  for  3- and  22-h 
grOups, and  a larger,  cons is tent  e n h a n c e m e n t  in t he  48-h 
group (Figures 1 and  2). I n  all  t i m e  groups,  regardless  of 
series, the  cy top la sm shows va lues  m u c h  lower  t h a n  those  

of t he  nucleus.  No  consis tent  differences were  observed  
in t he  cy top lasmic  counts  be tween  the  expe r imen ta l  and 
control  series. Excep t i ona l l y  low va lues  were  ob ta ined  
for t he  cy top la sm of the  3-h group.  T h e  low cy top lasmic  
r ad ioac t iv i ty  t h roughou t  all t i m e  groups and  series is 
s tr iking.  A ques t ion  m a y  be raised as to  whe the r  o r  n o t  
t he  labeled precursor  is f i rs t  t a k e n  up  in t h e  cy top lasm,  

Comparison of grain counts]unit area of induced and non-induced 
ectoderm cells at various time intervals from the beginning of 

culture s 

Nucleus Cytoplasm 

Experimental Control Experimental Control 

22 

48 

13.67 4- 0.83 16.01 4- 1.13 4.03 4- 0.33 ~5.62 4- 0.38 
9.04 4- 0.52 b12.63 4- 0.76 2.25 4- 0.04 b4.23 4- 0.31 

13.24 -4- 1.20 ~18.37 4- 1.09 6.80 4- 0.76 8.31 4- 0.50 
b13.52 -4- 1.09 10.75 4- 0.72 4.60 4- 0.38 3.80 4- 0.31 
(o.85) o (o.8o) 

11.o8 4- 0.84 lO.67 4- 0.67 0.25 ± 0.02 o.31 4- 0.02 
~13.73 ± 0.86 8.12 4- 0.48 b0.37 4- 0.02 0.16 4- 0.01 
b12.17 4- 0.78 7.91 4- 0.41 0.23 4- 0.02 0.14 4- 0.02 
~15.17 + 1.10 11.05 4- 0.58 0.19 4- 0.02 0.07 4- 0.02 
(1.38) (1.53) 

b10.52 4- 0.68 7.92 4- 0,37 4.40 4- 0.26 3.27 4- 0.22 
8.77 4- 0.47 9.88 -4- 0.59 3.73 4- 0.17 3.89 4- 0.24 

14.12 4- 1 .15  16.08 4- 1.05 6.16 4- 0.50 b8.17 4- 0.73 
18.16 4- 1 .28 18.99 4- 1.02 8.77 4- 0.64 9.31 4- 0.53 
(0.98) (0.94) 

b18.80 4- 1.10 13.51 4- 0.81 7.55 4- 0.53 6.15-4- 0.46 
b14.77 4- 0.78 11.33 -4- 0.58 5.16 4- 0.47 4.49 -4- 0.37 
b20.07 q- 1 .22 14,23 4- 0.74 8.07 4- 0.76 6.52 4- 0.51 
13.89 4- 0.88 12.53 4- 0.76 b5.68 4- 0.31 4;27 4- 0.83 
(1.31) (1.23) 

b23.5i 4- 1 .09  11.05 4- 0.52 b8.36 4- 0.55 3.80 4- 0.83 
b27.20 4- 2.54 14.444- 0.76 b13.69 4- 1.61 5.81 4- 0.44 
b19.64 +1.09 11.89 4- 0.54 5.63 4- 0.54 4.75 4- 0.44 
b19.85 4- 1.42 13.44 4- 0.83 6.09 4- 0.91 5.49 4- 0.53 
(1.77) (1.70) 

• The average of 75 counts is accompanied by 95% confidence limits. 
Each row indicates a pair of data to be compared, derived from the 
same ectoderm. ~The differenc e is significant with P <  0.05. 
o Ratios of experimental to control counts for each time grout are in 
parentheses. 

* O. MAN6OLD, Wilhelm R6ux Arch. EntwMech. 117, 584 (1929). 
s lq. E. LEHMANN, Wilhelm Roux Arch. EntwMech, 117, 312 (1929). 
8 S. K. BRAHMA, J. Embryol. exp. Morph. 16, 203 (1966). 


