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Occurrence of Multiploid Sporocytes in the Genus Sorghum* 
R. S. SADASlVAIAH 1 and M. L. MAGOON 2 

Summary. The breakdown of the meiotic cycle in the 
plasmodial microsporocytes is described in detail  for the 
interspecific hybrid,  S. almum (2n -- 4 o) × S. halepense 
(2n --  40). The plasmodial masses probably result from 
a suppression of wall formation during premeiotic mitosis. 
The possible role played by some of the mitotic organelles 
in the formation of a typical  as well as multipolar spindles 
in the plasmodial  cells is also considered. 

A fa i r ly  large n u m b e r  of gene t i ca l ly  d e t e r m i n e d  
meio t ic  i r regu la r i t i e s  have  been  r e p o r t e d  (see DAR- 
LINGTON and  THOMAS, 2937 ; SMITH, 1942 ; REES, 1961 
and  MAGOON and  KHANNA, 1963). These  affect  a lmos t  
e v e r y  conce ivable  a spec t  of meio t ic  b e h a v i o n r  capab le  
of be ing  d i s t u r b e d  and  for the  
mos t  pa r t ,  the  effects  of these  
genes have  been  ex t ens ive ly  
i n v e s t i g a t e d  in the  microspo-  
rocy te s  of p l an t s  (SWANSON, 
1957). The  p re sen t  p a p e r  
descr ibes  the  b r e a k d o w n  of 
meio t ic  divis ion cycle and  
the  p robab le  role of some mi-  
to t i c  organel les  in the  forma-  
t ion  of a t y p i c a l  sp ind les  in 
the  p l a smod ia l  pol len m o t h e r  cells. 

s tud ies  t h a t  all these  five p l an t s  were real  h y b r i d s  as 
t h e y  had  purp le  s t i gma  colour  which is a cha rac te r i s t i c  
f ea tu re  on ly  of the  male  pa ren t .  However ,  one out  
of these  f ive F 1 p l an t s  showed s t u n t e d  growth ,  smai l  
l eaves  and  a few t i l lers  etc. as c o m p a r e d  to  the  o ther  
four  F 1 p lan ts .  The  de t a i l ed  c y t o m o r p h o l o g y  of th is  
p l a n t  a lone which  e x h i b i t e d  d i s t i nc t  morpho log ica l  
d i f ferences  f rom the  o the r  four  F 1 p l an t s  is dea l t  wi th  
in the  p re sen t  inves t iga t ion .  F o r  the  s t u d y  of micro-  
sporogenesis ,  the  s imple  p r o p i o n o - c a r m i n e  s m e a r  me-  
t h o d  (see SWAMINATHAN et al. ,  1954; MAGOON et al. ,  
1962; KITA et al., 1959) was fol lowed.  

Table 1. Showing the external morphological/eatures of the parents 
and their F 1 hybrid. 

S. almum 
Characters S. almum × S. halepense 

Plant  height (cm.) 
Number of leaves 
Length of the 5th leaf (cm.) 
Breadth of the 5th leaf (cm.) 
Number of tillers 
St igma colour 

The  Sorghum 

S. halepense 

221.5 154.9 
16 12 
64.5 48.3 

3.7 2.1 
12 5 

Yellow Purple 

Observations 

217.4 
14 
6a,3 

3.2 
18 

Purple 

m a t e r i a l  u t i l i zed  in the  p resen t  i nves t iga t ion  p r o v i d e d  
an o p p o r t u n i t y  to  s t u d y  meiosis  u n d e r  cond i t ion  of 
i ncomple t e  s e p a r a t i o n  or fusion of pol len m o t h e r  cells. 

Material and methods 

Mater ia l  used  in the  p r e sen t  i nves t iga t ion  are 
l i s t ed  below. 

1. Sorghum almum parodi .  P . I .  240996 (2 n - -  4 o) 

2. Sorghum halepense (Linn.) pers.  I .S. 3304 
(2 n - -  4 o) 

3. Sorghum almum × Sorghum halepense 

Seeds  of the  p a r e n t a l  species  were o b t a i n e d  t h r o u g h  
the  c o u r t e s y  of the  Rockefe l le r  F o u n d a t i o n ,  Divis ion  
of B o t a n y ,  I . A . R . I . ,  New Delhi ,  and  were sown in 
po t s  in the  green house  as well  as u n d e r  f ield condi -  
t ions .  A b o u t  50 sp ike le t s  were e m a s c u l a t e d  in S. 
almum and  po l l i na t ed  wi th  the  pol len  of S. halepense 
u n d e r  con t ro l l ed  condi t ions .  Ten  crossed  seeds  thus  
o b t a i n e d  were sown in po t s  in the  green  house  a long 
wi th  the  p a r e n t a l  species,  bu t  on ly  f ive seeds  ger- 
m i n a t e d .  I t  was e s t a b l i s h e d  f rom morpho log ica l  
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a) E x t e r n a l  m o r p h o l o g y :  The c o m p a r a t i v e  
morpho log ica l  d a t a  of bo th  the  p a r e n t a l  species  as 
well  as the  F 1 h y b r i d  be tween  t h e m  is p r e s e n t e d  in 
Table  I. 

The  F 1 p l a n t  e x h i b i t e d  a r e m a r k a b l y  s t u n t e d  
g rowth  wi th  v e r y  th in  culms and  smal l  leaves .  The  
panic le  was also smal l  and  loose. The purp le  s t i gma  
colour  found  in the  male  p a r e n t  (S. halepense) showed 
dominance .  

b) C y t o l o g y  of  t h e  F 1 p l a n t :  Cr i t ica l  obse rva -  
t ions  on the  ea r ly  p r o p h a s e  s tages  r e v e a l e d  the  pre-  
sence of masses  of c y t o p l a s m  wi th  no cell wall  and  
con ta in ing  m a n y  nucle i  (Fig. 1). This  cond i t i on  m a y  

Fig. I. Plasmodium showing varying nmnber of nuclei in the' pachytem, 
stage ( × 374). 
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Fig. 3. 

Fig. ~. t~Iasmodium showing varying number 
of nuclei in diakinesis stage ( ; 374). 

Fig. 3. Diakinesis showing the differential 
condensation of b~valents ( ~ ) (> 393). 

Fig. 4. Oversized metaphase plate with biva- 
h,nts showing normal orientation (~ 468). 

Fig. 5. Plasmodium showing polypolar 
spindle in metaphas(, I { .: 374). 

Fig. 4. 

be the result of the fusion of variable number  of 
pollen mother  cells into plasmodial  masses. The 
plasmodia vary  great ly in size and number  and occur 
regularly in all the anthers.  A clear boundary  of 
individual cells could not be made out either at this 
stage or at diakinesis. In a large number  of plas- 
modia examined, all the nuclei are apparen t ly  
capable of beginning meiosis. 

At diakinesis, a number  of plasmodial  masses were 
seen with varying number  of nuclei lying in them 
(Fig. 2). In major i ty  of the plasmodia,  the prophase 
development  of chromosomes in various nuclei was 
found to be perfectly synchronised. However, in a ~ w  
plasmodial cells the chromosomes also appeared 
to undergo differential condensation at diakinesis 
(Fig. 3). The chromosome pairing at diakinesis was 
higher than might be expected in the abnormal  tissues 
such as these (Fig. 2). The mechanism which keeps 
the various nuclei in the common cytoplasm separate  
from one another  disappears at metaphase  I and 

0 

Fig. 5. 

consequently the bivalents from different nuclei 
arrange themselves on a common equatorial  plate in 
many  of the plasmodia. This indicates that  a single 
giant spindle is organised in these (Fig. 4). However,  
occasionally, several spindles may  be organised in 
each plasmodium. In that  case, the spindles vary  
in size having different chromosome number  on the 
equatorial region. Besides these abnormalities,  the 
occurrence of polypolar spindle was also occasionally 
noted in these plasmodial cells (Fig. 5)- 

The chromosome pairing at MI was almost normal  
though sometimes a few univalents were also present.  
No clear-cut mult ivalents  were noted at this stage. 
Normally, at MI, it was found that  the chromosome 
numbers  in different plasmodia were not limited to 
a doubling series such as 2o, 4 o, 6o, 8o, lOO etc. ; odd 
numbers  of nuclei often occurred in complete masses 
of cytoplasm. Typically, the plasmodia at MI exhi- 
bited a smooth and regular outline (Fig. 4) and devia- 
tion occurred rarely part icularly when the contour 
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Fig. 6. Anaphase I showing varying mnnber of lagging 
chromosomes ( ?(411). 

was broken by  the presence of a nucleus great ly  out 
of phase with the remaining mass. This suggests 
the presence of a part ial ly separat ing membrane  be- 
tween the cytoplasm containing the nucleus with the 
divergent behaviour and the main body of the plas- 
modium. In many  cases, a thin peripheral  membrane  
around the individual plasmodium was also suspected 
(Fig. 4). 

Anaphase I was highly abnormal  with different 
types of irregularities such as lagging of varying num- 
ber of chromosomes (Fig. 6), division of univalents,  
delayed separat ion of bivalents, st icky chromosomes 
etc. In m a n y  groups the spindle is obviously much 
shorter  in proportion to its width than the normal.  
In anaphase the chromosomes move apar t  about  the 
same distance as in normal plants,  though often the 
movement  is not l imited by  the bounds of the PMC 
material  (plasmodium). The movement  therefore 
appears  to be s topped by  some other mechanism, 
such as possibly the inabili ty of the repelling force 
(electro-magnetic or protoplasmic streaming) to push 
them further  apart .  At late anaphase,  in many  larger 
groups, the chromosomes do not converge on a point. 
Therefore, f rom the shape and size of the spindle in 
these groups, it is doubtful  if there is any point which 
can function as a 'pole '  in the normal cytological 
sense of the term. The widely scat tered anaphase 
chromosomes failed to be included into a single telo- 
phase nucleus. Instead,  large and several smaller 
nuclei of different sizes were formed (Fig. 7)- Some- 

Fig. 9. Non-synchronization of nuclear division 
( X 524}. 

Fig. 8. Telophase I showing lagging chromosomes 
( X 449). 

p lasm between the two groups of 
c,,Lox,m~ome~ mvides,  but this is not followed by  the 
formation of cell walls. 

At telophase I, the chromosomes usually formed 
a spherical nucleus as in the normal plants. However, 
when the chromosome number  is large, an elongated 
nucleus is formed. Varying number  of lagging 
chromosomes were also noted at this stage (Fig. 8). 
In one out of 30 plasmodial cells analysed at telo- 
phase I, non-synchronisation of nuclear division was 
also noted. In other words, one nucleus was at late 
telophase whereas the other was still at pachytene 
stage (Fig. 9). 

Usually, the plasmodial  cells do not seem to pro- 
ceed fur ther  with the second meiotic cycle although 
there is an indication that  in some cases the cytoplasm 
may  continue to develop physiologically. I t  becomes 
more granular  and coarse and resembled the condi- 
tion observed in the formation of normal  pollen grain 
(Fig. 1o). In a few cases where the nuclei entered 
second division they showed a regular mitotic meta-  
phase but the chromosomes undergo disorganization 
of the chromatin material  soon after  anaphase move- 
ment.  

The anthers failed to dehisce and as a result no 
seeds were set when selfed. The pollen ferti l i ty was 
tested by  teasing out the anthers. I t  was found that  
all the pollen grains were e m p t y  (Fig. 11). However,  
1 to 8 seeds were obtained when pollinated with the 
normal pollen of its parenta l  species. 

D i s c u s s i o n  
The fusion of several pollen mother  cells into plas- 

modial masses of varying size was noted as early as 

Fig. lo. Deterioration of plasmodium cell ( × 224). Fig. 1!. Pollen grains of mu tiploid sporocyte 
plant ( X 224), 
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pachytene stage (Fig. 1). These plasmodial  masses 
probably  result f rom a suppression of wall formation 
during several premeiotic mitosis. Similar observa- 
tions have also been made by  some workers in the 
different plant  species (BEADLE, 1932 in Zea; DAR- 
LINGTON and THOMAS, 1937 in a trisomic derivat ive of 
a Lolium-Festuca hybrid;  LEBEDEFF, 194 ° in Zea; 
SMITH, 1942 in Hordeum; SNOAD, 1954 in Helianthe- 
mum; MORGAN, 1956 in Zea and JAIN, 1962 in Lolium). 
In a major i ty  of these cases the repor ted abnormal i ty  
has been shown to be genetically determined. How- 
ever, in Calamagrostis, it is inferred that  the occur- 
rence of plasmodia may  have been the result of ex- 
t reme environmental  condition, since several plants 
growing in the alpine regions of Swedish mountains  
were all abnormal  and produce no pollen (NYGREN, 
1946 ) . In the mater ial  under  investigation, however, 
f luctuations in climatic conditions can be ruled out as 
several sister plants from the same cross growing side 
by  side with the abnormal  one did not show such 
plasmodial  masses. I t  may  be possible tha t  the pheno- 
menon noticed in the present  material  has a genetical 
basis as has been observed in certain other plant  
material  by  some authors. The present  case, however, 
differs in tha t  the abnormal  plant has been noted only 
in hybr id  progenies and therefore, in postulat ing 
genetical determinat ion of this condition, this fact 
has to be kept  in mind. Because the fairly large num- 
ber of selfed progenies from the parents  which were 
analyzed did not exhibit such abnormalit ies,  it does 
not appear  likely tha t  this phenomenon is due to 
a simple recessive gene as has been postulated in other 
crops (BEADLE, 1932 in Zea; SMITH, 2942 in Hordeum; 
SNOAD, 1954 in Helianthemum). I t  m a y  be tha t  this 
condition in the present  case is probably  due to 
a dominant  muta t ion  occurring in one of the gametes  
or later or it m a y  be tha t  a more complicated genetical 
basis is involved. Nothing definite can, however, be 
said at present  as to the exact cause for this abnor- 
mality.  Fur ther  studies part icular ly on the few pro- 
genies which m a y  be obtained from this abnormal  
plant  will be needed. 

Usually, the nuclei in these plasmodial  cells were 
at the same stage of division. However,  occasionally 
it was also found tha t  the nuclei were in different 
stages of division (Fig. 9). At MI, the bivalents  are 
not widely spaced in the plasmodial  mass,  but  on the 
contrary  bivalents from m a n y  cells tend  to congregate 
into a single metaphase  plate. Such aggregation 
appears  to suggest more the effect of protoplasmic 
s t reaming than the effects of electro-magnetic forces 
(SMITH, 1942 ) . 

The course which meiotic division takes in a plas- 
modium is variable. I t  is usually influenced by  
several factors including the size and mode of origin 
of the plasmodium. In the present  material ,  the 
course taken by  meiotic division in the plasmodial  
cells is similar in some respects with the observations 
made by  SMITH (1942) in bar ley and JAIN (1962) in 
Lolium. They  noted, as in the present  s tudy,  large 
size metaphase  plates and diffuse nature  of spindle 
poles which results in divergent type  of anaphase 
separation. These observations appear  to have a good 
bearing in understanding the mode of organiza- 
tion of the spindle and the mechanism determining 

metakinesis and separation and movement  of chromo- 
somes during anaphase.  

Several authors have given plausible explanations 
for the formation of typical  spindle shape (see 
SWANN, 1957; RIS, 1957 and REES, 1961 ). Though 
the contribution of centrosomes in the organization 
of spindle is well recognized, the role played by 
centromere in this regard is still not clearly known. 
I t  may  be of interest to note that  atypical  spindles 
occur frequently in the plasmodial  masses in the 
present material.  The lack of well defined poles in 
them is probably  due to the inactivi ty of centrosomes. 
The organization of such atypical  spindles can, there- 
fore, be best explained if an active contribution of 
the centromeres in organizing these bodies is visual- 
ized as well. The formation of such giant spindles 
lacking well defined poles and regular form of recta- 
phase plates provide therefore support  both  for the 
active role of centromeres in organization and of cen- 
trosomes in determining the form of these bodies 
(see also DARLINGTON and THOMAS, 1937 and JAIN, 
1962 ). Again, several workers (see review by  SWANN, 
1957) have emphasised the significant role which the 
polar forces play in the establishment of the meta-  
kinesis and in the anaphase separat ion of chromoso- 
mes. However, it may  be noted that  in the present  
material  both metaphase  configuration as well as the 
anaphase separat ion of chromosomes in atypical  
spindles appear to occur independently of the polar 
or centrosome forces. Hence, in so far as the organiza- 
tion of these atypical spindles as well as the deter- 
minat ion of metakinesis  and anaphase separation 
of chromosomes in them are concerned, the role played 
by  centrosomes does not appear  to be well marked.  
However,  centrosomes appear  to take an active par t  
in the organization of multipolar spindles which also 
occur, though in a very low frequency, in the present  
material .  They  also seem to determine metakinesis as 
well as the anaphase separation in these multipolar 
spindles. The probable nature of the more importance 
of these mechanisms has been discussed in recent 
years among others by  SWANN (1957), HUGHES (1952), 
RIS (1957) and REES (1961). I t  is likely that  gene(s) 
or factor(s) involved may  directly affect one or more 
of the mechanisms which are responsible for carrying 
through of the division cycle. 

I t  has also been observed in the present s tudy  tha t  
the spindle may  be great ly  increased in width 
without mater ial ly  affecting its length. I t  was also 
evident that  the length of the spindle was largely 
independent  of the size and shape of the plasmodial 
mass. 

Zusammenfassung 
In plasmodialen, wahrscheinlich durch Ausbleiben 

der Zellwandbildung w~thrend der pr~imeiotischen 
Mitose entstehenden Pollenmutterzellen des Bastards  
Sorghum almum (2 n = 4 o) × S. halepense (2 n = 40) 
t ra ten  Meiosest6rungen auf, deren Einzelheiten be- 
schrieben werden. Die m6glichen Einfltisse der Zen- 
t romere und Zentrosomen auf die Bildung yon a ty-  
pischen und multipolaren Spindeln werden diskutiert.  
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In  der  1954 e r sch ienenen  , , ,Quantenbiologie"  h a t  
FR. DESSAUER U r s p r u n g  u n d  E n t w i c k l u n g  de r  yon  i h m  
inaugurierten Treffertheorie  in einer  so ausgefe i l ten  F o r m  
darges te l l t ,  d a b  sie a u c h  h e u t e  noch  in ihren wesen t l i chen  
P u n k t e n  gti lt ig i s t ;  es i s t  d a h e r  n u r  zu begrfiBen, d a b  
in der  von  K. SOMMERMEYER h e r a u s g e g e b e n e n  Neu-  
auf lage und Bearbe i tung  der  T e x t  dieses als k lass isch  zu 
b e z e i c h n e n d e n  Buches  u n v e r / i n d e r t  wiedergegeben  i s t  
und d a b  die se i the r  gewonnenen  E r k e n n t n i s s e  in  e inem 
b e s o n d e r e n  zwei ten  Teil  angef i ig t  werden.  B. RAJEWSKI 
hat  als langj~Lhriger Mitarbei ter  und F r e u n d  dem B u c h  
eine W t i r d i g u n g  der  Pe r son  u n d  des Lebenswerkes  des 
1963 v e r s t o r b e n e n  Verfassers  vo ranges t e l l t ,  in  der  er auch  
zeigt,  wie --  au sgehend  v o n d e r  Vors t e l lung  t iber  die 
q u a n t e n h a f t e  N a t u r  de r  S t r a h l e n w i r k u n g ,  die urspr t ing-  
l ich n u r  eine fo rmal i s t i sche  s t a t i s t i s che  B e s c h r e i b u n g  der  
q u a n t i t a t i v e n  Bez i ehungen  zwischen energ iere icher  S t r ah -  
lung  und  b io log i schem Ef fek t  sein k o n n t e  --  du rch  Pr/izi-  
s i e rung  der  b io logischen B e d e u t u n g  de r  Begriffe  Treffer 
und Tref fbe re ich  der  Weg  zu e inem Vers t / indn i s  de r  
daran be te i l i g t en  Prim~trvorg/ inge erschlossen werden  
kann.  V~rie wei t  das  bis  h e u t e  ge lungen  ist, geh t  nun aus 
d e m  von  K. SOMMERMEYER b e a r b e i t e t e n  zwei ten  Teil  des 
Buches  hervor ,  in  dem  die L i t e r a t u r  bis  1963 verarbe i te t  
worden  ist. H ie r  wi rd  zun/ ichs t  a l lgemcin  im Anschlul3 
an die F o r m u l i e r u n g  von  BLAb" und  ALTENBURGER die 
F o r m  und  l ) e u t u n g  der  v e r s c h i e d e n e n  Dosis-~Virkungs- 
k u r v e n  und  die Theor ie  der  T r e f f w ah r s che i n l i chke i t  bei  
d i r e k t e r  und indirekter  S trah lenwirkung  diskut iert .  
L i n e n  bre i ten  R a u m  n e h m e n  dann Er6rterungen  i iber  
die Ene rg i e l e i t ung  in fes ten  S u b s t a n z e n  und  i n n e r h a l b  
yon  Makromolek i i l en  ein, wobei  besonders  auf  die Ene r -  
g i e t i be r t r agungsm6g l i chke i t  d u r c h  D ipo l -Resonanz  h in -  
gewiesen wird.  Fi i r  die Beur t e i l ung  i n d i r e k t e r  S t r a h l e n -  
w i r k u n g  spie len die bei  der  B e s t r a h l u n g  v o n  Wasse r  en t -  
s t e h e n d e n  chemisch  a k t i v e n  R a d i k a l e  e ine en t s che idende  
Rolle. Die Ergebn i s se  e r l auben  die A n w e n d u n g  de r  
zun~tchst ftir energiere iche  S t r a h l u n g  e n t w i c k e l t e n  Treffer-  
theor i e  auch in der  a l lgeme inen  S t r ah l enb io log ie :  Be- 
s t r a h l u n g s e i f e k t e  m i t  energ ie re icher  Strahlung  und ultra-  
v i o l e t t e m  Lich t  a n  E n z y m e n ,  Viren,  Phagen ,  B a k t e r i e n  
und Hefen  werden  besprochen .  B e s o n d e r e m  In te re s se  
wi rd  die t r e f f e r t heo re t i s che  D e u t u n g  de r  s t r a h l e n b e d i n g -  
t en  M u t a t i o n s a u s l 6 s u n g  begegnen .  So wi rd  z. B. be r i ch -  
te t ,  d ab  die G e n m u t a t i o n e n  grunds/~tzl ich d u r c h  e inen 
einz igen  Tref fe r  e rzeug t  werden,  und  es wi rd  der  Ver such  
e iner  D e u t u n g  des M u t a t i o n s v o r g a n g e s  u n t e r n o m m e n .  
In  d iesem Z u s a m m e n h a n g  wird  die M6gl ichkei t  diskut iert ,  
d a b  even tue l l  ein e n g b e g r e n z t e r  A b s c h n i t t  eines DNS-  
F a d e n s  das  , , s t r ah l enempf ind l i che  V o l u m e n "  da r s t e l l en  
kann.  Es  g ib t  abe r  auch  Beispiele  ftir I n a k t i v i e r u n g  und  
Muta t ion  durch  m u t a g e n e  Stoffe, die bei  der  B e s t r a h l u n g  
im P l a s m a  geb i lde t  werden,  also i n d i r e k t e  S t r a h l e n -  
w i rkung  anzeigen.  Von S t r a h l u n g s e f f e k t e n  im s i c h t b a r e n  

L i c h t  werden  die E l e m e n t a r r e a k t i o n e n  im Auge be im  
Sehen  u n d  die P h y s i k  der  P h o t o s y n t h e s e  genaue r  bespro-  
chen.  Speziel l  die E rgebn i s se  de r  B e o b a c h t u n g e n  t iber  
die d u r c h  F luo re szenz / i nde rungen  n a c h w e i s b a r e n  Energ ie -  
w a n d e r u n g e n  im C h l o r o p l a s t e n  w e r d e n  a n  H a n d  der  
n e u e s t e n  A r b e i t e n  ausgewer te t .  Der  R a h m e n  de r  S t r ah -  
l u n g s w i r k u n g e n  is t  also sehr  we i t  gespann t ,  und  es zeigt  
sich, d a b  t r o t z  de r  E i n h e i t l i c h k e i t  der  phys ika l i s chen  
Prim/trwirkungen ein vie lges ta l t iges  Bi ld  de r  b iologischen 
W i r k u n g  e n t s t e h t ,  das  abe r  auf  d e m  Weg  der  s ta t i s t i s chen  
B e a r b e i t u n g  auch  der  phys io log i schen  D e u t u n g  zug/tng- 
l ich ist. Dem v o r b i l d l i c h  a u s g e s t a t t e t e n  B u c h  ist  ein 
A u t o r n a m e n v e r z e i c h n i s  angeft igt ,  das  gu te  Diens te  lei- 
s tet ,  die kapi te lweise  aufgete i l t en  L i t era turangaben  auf-  
zu f inden ;  anges ich t s  der  Ta t sache ,  dab  viele  P r o b l e m e  
(wie z. B. M u t a t i o n ,  S e h v o r g a n g  oder  P h o t o s y n t h e s e )  an 
m e h r e r e n  Ste l len  des Buches  b e h a n d e l t  werden,  w/ire bei  
e iner  n e u e n  Ausgabe  zur Orient ierung  noch ein Sach-  
ve rze ichn i s  wt inschenswer t .  F t i r  den  a n  mik rophys io lo -  
g ischen F r a g e n  i n t e r e s s i e r t en  Bio logen  is t  das  Buch  
u n e n t b e h r l i c h .  P. Metzner,  Gatersleben 
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XI .  I n t e r n a t i o n a l e  Genet ikerkongref3 s t a t t .  E r  i ibertraf 
mi t  229o registr ierten T e i l n e h m e r n  a n  (;r6f3e alle vorher i -  
gen Gene t ike rkongresse .  

Die  wissenschaf t l i chen  V e r a n s t a l t u n g e n  dieses Kon-  
gresses g l i eder ten  sich auf Grund der  U n t e r s c h e i d u n g  in 
, , e ingeladene"  ( invi ted)  Vortr~tge und in , , be ige t ragene"  
(con t r ibu ted)  Vor t rgge ,  D e m o n s t r a t i o n e n  und  Fi lme.  

Von al len du rch  die T e i l n e h m e r  a n g e m e l d e t e n  ,,bei- 
g e t r a g e n e n "  Vortr / igen,  I ) e m o n s t r a t i o n e n  und  F i lmen  
w u r d e n  Z u s a m m e n f a s s u n g e n  (abs t rac ts )  angeforder t ,  die 
im B a n d  1 der  V e r h a n d l u n g e n  des Kongresses  e n t h a l t e n  
sind.  Dieser  B a n d  wurde  den  T e i l n e h m e r n  a m  Kongrel3- 
b e g i n n  i ibergeben.  Die Z u s a m m e n f a s s u n g e n  s ind t h e m a -  
t i sch  geo rdne t  und in 18 Sek t ionen  e ingegl ieder t  worden  : 
1. Complex  loci, 2. R e c o m b i n a t i o n ,  3. Molecular  and  mi-  
c robia l  genetics,  4. Gene ac t ion ,  5. Mutagenesis ,  6. Cytolo-  
gY, 7. Cytogenet ics ,  8. C y t o t a x o n o m y  a n d  e x p e r i m e n t a l  
t a x o n o m y ,  9. P o p u l a t i o n  genetics,  lo. D e v e l o p m e n t a l  
genetics,  11. I m m u n o g e n e t i c s ,  12. P l a s m a t i c  inheritance,  
13 . P l a n t  genet ics  and  breeding,  14 . An ima l  genet ics  and 
breeding ,  15. H u m a n  genetics,  16. H u m a n  cytogenet ics ,  
17. Dermatog lyph ics ,  18. C i t a t i on  indexing .  Die 885 Zu- 
s a m m e n f a s s u n g e n  s ind auf  321 Sei ten d u r c h  K l e i n d r u c k  
und zweispa l t igen  Satzspiegel  i ibers icht l ich angeordne t .  
Jede  Z u s a m m e n f a s s u n g  is t  auger  du rch  die Se i tenzah l  


