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Kompatibilitni pom~ry u n~kter~eh kultivarfl t~e~ni 

B@hem sedmi let byly zkoum~ny vz~jemn6 kompatibilitnl pom@ry 16 kulti- 
varfl t~ew (Prunus avium L.), p@stovan~ch v (~eskoslovensku. I~sp@~n~ opylenl 
hodnocena podle procenta zral:~ch plodfl. V:~sledky jsou shrnuty v tabulco 1. 
Podle plodnosti i opylovaci schopnosti sestaveno pak v tabulce 2. po~adi jednot- 
liv:~ch kultivarfl. 

Bylo zji~t@no, ~o u ns p~stovan:~ kultivar Chrupka cisa~e Franti~ka se li~i 
p~islu~nosti k inkompatibilitni skupin~ a tudi~ i svou genotypovou konstituci od 
stejnojmenn@ho kultivaru, p~stovan6ho v zs Evrop~. Ozna6en proto jako 
Chrupka cisa~e Franti~ka B. Je inkompatibilni s kultivarem Winklerova 6ern~, 
chrupka, kter:~ patt i  do II .  skupiny (genotyp $1S8). 

V~echny ostatni slodovan~ kultivary jsou vz~jemn~ kompatibilni. Je proto 
t~oba pH v:~sadb~ch uveden:~ch sort p~ihli~et pouze k dob~ kv~teni. 

Diskutovs p~i6iny, zpflsobujicl opakovanou jednostrannou inkompatibilitu. 
Pravd@podobn~jw p~i6ina je v kv~tnl biologii (stYli kv~tfl mate~sk@ rostliny) ne~li 
v genotypov@ konstituci. 

Summary 

In  the course of seven years, mutual  compatibility relations in 16 Sweet 
Cherry cultivars, grown in Czechoslovakia were investigated. Successful pol- 
linatiom~ were evaluated according to the percentage of fully ripe fruits. The 
results obtained are summarized in Table 1. The fertility as well as the pol- 
linating ability of the individual eultivars are recorded in Table 2. 

I t  was found that  the cultivar Emperor Francis, cultivated in this country, 
differs from the variety of the same name grown in Western Europe, belong- 
ing to another incompatibility group and thus being also of another genotype. 
I t  must therefore be designated as Emperor Francis B. I t  is incompatible 
with Bigarreau Noir de Winkler, belonging to incompatibility group I I  
(genotype $1S3). 
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All remaining cultivars investigated are mutually compatible. Therefore, 
when larger plantings of these cultivars are to be established, only the time 
of  flowering should be considered. 

Further, the conditions are discussed which may cause repeated incom- 
patibili ty in one direction only. The probable cause lies in flower biology 
(i.e. the age of blossoms of maternal plant) not in genotypic constitution. 

Introduction 

The unability to obtain successful pollination between different varieties 
of  cultivated plants, as a result of an incompatibility reaction between the 
style and the pollen, is very important from the practical point of view, 
apart  of its theoretical significance. In plants grown for fruit production it 
is necessary in plantings to consider the relations of self and cross incompati- 
bility. The most important plants of this type  are fruit trees, and among 
them the situation is well recognized in representatives of the genus Prunus, 
especially in t~he diploid cultivars of Sweet Cherries, Prunus avium L. An 
allclic series in the locus S is responsible for the incompatibility reaction. 
At the present time six normal alleles of this series are known in Sweet 
Cherries (BROw~ 1955). The occurrence of the same allele in the gynaecium 
as in the pollen grain hinders the pollen tube from growing into the style and 
the successful fertilization of the ovule. Therefore, under normal conditions 
there can only be heterozygous plants, throughout self-incompatible, thus 
autosterile. Different varieties of the same hetcrozygous genotype are cross- 
incompatible and thus inter-sterile. 

In cherries the allele on the S locus acts in fact by  its two components, 
the first governing the pollen activity and the second responsible for the 
style activity (LEwiS & C~OWE 1954). In Oenothera too CROWE (1955)has 
shown that  in the S locus actually two allelic series occur, one determining 
the pollen specificity, the other the specificity of the style. In both components 
of  the allele a mutat ion is possible, stopping one or the other activity. But  
such situation represents a break-down of the incompatibility reaction which 
must result in self-fertility of the plant carrying the mutated allele S F. These 
mutations very rarely occur spontaneously but  may be induced through 
irradiation of flower buds at meiosis. In this way LEWIS & CROWE (1954) 
succeeded in obtaining self-fertile plants also in cherries, which are now used 
in further breeding work in Great Britain (LEWIS 1956, WILLIAMS & BI~OW~ 
1960). 

In western countries where much attention is paid to the growing of cherries, 
individual cultivars have been thoroughly investigated in regard of their 
compatibili ty reactions. In a tabular survey compiled by  CRANE & BROW~ 
(1955) 91 varieties are registered. A total  of 125 varieties have been tested 
at the John Innes Institute, and twelve incompatibility groups have been 
established (WILLIAMS & BROWN 1956). A thirteenth group contains further 
20 varieties, all of which are compatible with the other 12 groups and most 
of which are compatible with one another. I t  is therefore a group of groups. 
In nine groups the precise genotypes of S alleles have hitherto been identified 
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(Baow~, unpublished). The genotypes of the remaining groups have not yet  
been determined. The highest frequency (32 per cent) is attained by the S u 
allele, the second by the S 1 allele (25 per cent) and then follows the S 2 allele 
(19 per cent). These three alleles also form the most successful combinations 
from the breeder's point of view (WILLIAMS & BROWN 1956, WILLIAMS & GALE 
1960). 

The composition of the West European and particularly British sortiment 
of cultivars is very different from that  in Central European countries. In  
cherries especially very many local varieties are cultivated in various countries. 
Thus among 64 cultivars whose genotypes have been precisely determined, 
there are only six that  are also grown in Czechoslovakia. The investigation 
reported in the present paper had the aim of ascertaining the mutual  com- 
patibility relations between some more important varieties grown in Czecho- 
slovakia. 

Material and Methods 

A tota l  of 16 Sweet Cherrycul t ivars  were investigated. In  the following list the characterist ics 
of each var ie ty  are given, its t ime of ripening (mostly according to FERKL 1958), its origin, 
and, if known, also the incompatibi l i ty group to which it  belongs and its genotype. 
Bigarreau D5nissen. Mid season ripening, yellow guigne-bigarreau, perhaps of Polish or German 
origin (Gubin). Compatible with group IV and VI. 
Bigarreau Germersdorf. Late ripening black bigarreau; originated at  Germersdorf near  Gubin 
(formerly Germany,  now Polen). 
Bigarreau Napoleon (Lauermanns Kirsche). Mid season or late ripening red bigarreau, most  
probably  originating from Belgium (XVII I  century).  Incompat ibi l i ty  group I I I ,  genotype SaS a. 
Bigarreau Noir de Winkler (Belie Agathe). Mid season till late ripening black guigne-bigarrcau. 
Origin in X I X  century in Lower Lausitz (Gubin), now Polen. Incompat ibi l i ty  group II ,  geno- 
type  S1S a. 
E l ton  Heart .  Light  guigne produced at  the end of X V I I I  century by  T. A. Knigh t  at  E l ton  Hall  
(Herts.), England;  mid season ripening. Incompat ibi l i ty  group VI, genotype SaS% 
Emperor  Francis.  Late red bigarreau, perhaps of English origin (18757). West  European  type 
of this  var ie ty  belongs to incompatibi l i ty  group I I I  and  is of genotype SaS 4. Bu t  our mater ial  
behaved differently. 
HI,rive de Molitorov (Vitovka Molitorovsks Ear ly  till mid season ripening dark  guigne; 
originated in Central Bohemia in X I X  century. 
Hedelfingen. Very late ripening black bigarreau of West  German origin (Hedelfingen, Wiir t ten-  
berg, 1850). Incompat ibi l i ty  group VII ,  genotype $4S 5. 
Karcw An early red guigne, originating in Eas tern  Bohemia (around the town He,ice) a t  
the beginning of this  century. 
Kostelnice. Dark  guigne, mid season ripening, origin in Eas tern  Bohemia (Nov4 M~sto n. Met.), 
early X X  century.  
Mhjovka Velichovsk~. Very early red guigne; a local var ie ty  of Eas te rn  Bohemia (Bath  Veli- 
chovky). 
Moreau (Souvenir des Charmes). Mid season ripening black bigarreau of French  origin. 
Ramon  Oliva. Mid season ripening dark  rod guigne-bigarreau, originated in France. Incom- 
pat ibi l i ty  group X. Genotype not  yet  determined. 
Srdcovka p~edrodnh. Mid season ripening light guigne of Bohemian origin (Central Bohemia, 
near  Praha,  X I X  century).  
Thurn  Taxis. Late dark  red bigarrcau, originated in Central Bohemia (town Dobrovice) at  t he  
beginning of X X  century.  
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~a l anka .  Mid  season  r ipen ing  d a r k  guigne,  origin in  Cent ra l  B o h e m i a  (near  P r a h a )  in X I X  c e n t u r y .  

These  s ix t een  var ie t ies  were m u t u a l l y  po l l ina ted  in b o t h  d i rec t ions  m a k i n g  240 c o m b i n a t i o n s  
(wi thou t  au togamies ) .  The  inves t i ga t i on  was  p e r f o r m e d  in t he  y e a r s  1953--1960.  The  t rees  
were c u l t i v a t e d  in  large  po t s  a n d  pol l ina t ions  m a d e  in a g reenhouse ,  to w h i c h  t h e  e n t r a n c e  o f  
a n y  insec t  was  carefu l ly  p r even t ed .  A t  leas t  20 flowers were po l l ina ted  in each  c o m b i n a t i o n .  
Po l l ina t ion  o f  eve ry  flower was  r epea t ed  once or twice w i t h i n  two or t h ree  d a y s  o f  an thes i s .  
The  unsucces s fu l  c o m b i n a t i o n s  were a lways  r epea t ed  in the  n e x t  year .  A to t a l  s u m  of  10359 
flowers were pol l ina ted .  Successful  compa t ib l e  po l l ina t ion  was  cons idered  to be  on ly  t h a t  in  
wh ich  f ru i t s  resu l ted ,  a t t a i n i n g  full  m a t u r i t y .  The  n u m b e r  o f  these  r ipe f ru i t s  is a lways  exp re s sed  
as a pe rcen tage .  I n  the  f inal  e v a l u a t i o n  o f  each  v a r i e t y  a m e a n  pe rcen t age  o f  f ru i t  s e t t i ng  (af ter  
po l l ina t ion  w i th  all o thers)  was  ca lcu la ted .  E a c h  v a r i e t y  was  also classif ied as a po l l ina tor  
according to t he  m e a n  pe rcen tage  of  f ru i t s  se t  in all var ie t ies  f u n c t i o n i n g  as m a t e r n a l  p lan t s .  

A c k n o w l e d g e m e n t .  

The  a u t h o r  is m u c h  i ndeb t ed  to m e m b e r s  of  t he  s taff  of  t he  D e p a r t m e n t  of  Genet ics  a n d  
E x p e r i m e n t a l  Genet ic  Garden ,  Charles  U n i v e r s i t y ,  for t echn ica l  a s s i s t ance  du r ing  t he  above  
inves t iga t ion ,  a n d  to Mr. A. G. Brown,  J o h n  I n n e s  I n s t i t u t e ,  B a y f o r d b u r y ,  Her t s . ,  E n g l a n d ,  
for t he  k ind  c o m m u n i c a t i o n  of  u n p u b l i s h e d  geno typ ic  f o rmu la s  of  i ncompa t ib i l i t y  g roups .  

Results and Diseussion 

Results of all 240 pollination combinations are summarized in a tabular  
survey (Table 1). The numbers in this table represent percentage of ripe 
fruits fl'om flowers pollinated. The m a r k s -  designate repeatedly unsuccessful 
combinations. The last column and the last row contain mean percentages 
of individual varieties. The varieties are placed in the table with those belong- 
ing to known incompatibility groups with known genotypes first. A peculiar 
case is that  of our variety Emperor Francis. Then follow varieties of wider 
distribution, but  without precise knowledge of the incompatibility groups to 
which they  belong. As last indigenous local varieties are introduced in order 
of fertility expressed in fruit set percentage. 

A true incompatibility reaction manifests itself in cherries by  reciprocal 
failure of pollination. This case occurred only once, i.e. between Big. Winkler 
and Emperor Francis. The former is a representative of the incompatibility 
group II,  having the genotype SIS 3. As our Emperor Francis was compatible 
in both directions with Big. Napoleon (incompatibility group III ,  geno- 
type  SaS4), it cannot be of this genotype and thus differs from plants of the 
same name grown in western countries. This case is not quite unique, as 
CRANE & LAWRENCE (1938) already mention various types of one pomo- 
logical variety, differing among themselves by  S genotypes and thus belong- 
ing to different incompatibility groups (e.g. Mezel A, Mezel B, Black Tar- 
tarian A, D ,E). Therefore our Emperor Francis, belonging to incompatibility 
group I I  and consequently having the genotype S~S 3 must be labelled as 
Emperor Francis B. 

From the remaining fourteen eultivars investigated, not even two form 
a common incompatibility group. This means that  they  all pollinate each 
other more or less successfdlly. This is an important fact since with large 
plantings of these cherry cultivars it is not necessary select distinct varietal 
combinations, the only thing which must be respected being the time of 
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Tab le  1 

Big.  W i n k l e r  
E m p e r o r  F r anc i s  B 
Big.  N a p o l e o n  
E l t o n  H e a r t  
Hede l f ingen  
R a m o n  01iva  
Big.  D6n i s sen  
Big.  Ge rmer sdo r f  
Moreau  
M h j o v k a  Ve l i chovsks  
Kos te ln i ce  
H ~ t i v e  de Mol i to rov  
~ a l a n k a  
S r d c o v k a  p~efrodng~ 
Karew 
T h u r n  Tax i s  

- -  - -  7 

20 16 - -  
5 9 6 

33 5 26 
10 35 10 
28 20 20 
21 30 10 
54 9 30 
73 40 43 
28 10 36 
18 52 17 
50 15 45 
28 25 27 
53 25 26 

35 23 

5 
45 
24 

4O 
5 

2O 
23 
25 
44 
35 
21 
45 
50 
40 
3O 

30 

5 55 33 

3 38 
12 5 14 
- -  2 0  I 65 
25 __ i 37 
19 3 5 -  
38 5 15 
25 36 90 
27 60 53 
40 0(  35 
20 45 44 
15 55 40 
15 20 - -  

5 33 79 

18 43 

O 

- -  5 

10 18 
27 7 

9 17 
40 26 
25 25 
27 30 
- -  5 
40 - -  
i0( 55 
25 38 
38 39 
25 35 
25 19 
50 12 
27 - -  

33 24 

3 50 
34 5 
35 26 

5 25 
10 5 
35 49 
22 26 
71 50 

7 34 
- -  70 
44 - -  
25 32 

5 5O 
18 36 
23 32 
38 21 

25 32 

O 

25 
13 
45 
25 
40 
25 
60 
17 
55 
56 

2 
30 
10 
14 

3O 

10 10 
15 50 
25 29 
50 42 
20 30 
45 20 
20 29 
36 7 
30 25 
65 48 
70 85 
37 83 
- -  70 
45 - -  
20 10 
25 16 

34 37 

i 

33 20 
15 I 15 

9 40 
22 3 
25 80 
45 20 
40 10 

4 : 1 5  
36 75 I 
50 85 
60 46 
58 90 
17 3 
19 70 
- -  20 

5 - -  

29 40 

X 

21 
22 
22 
18 
30 
28 
25 
26 
35 
58 
45 
41 
31 
30 
29 
24 

30 

flowering of these varieties. CRANE & B~own (1937) state that  in compatible 
pollinations the fruit set percentage varies from 4 to 60. Very rarely in in- 
compatible pollinations, as a result of pseudofertility, single fruits sometimes 
appear, but  their set percentage does not reach 0.3 being as a rule only 0-1 per 
cent. Mean per cent of fruits set after various compatible pollinations is stated 
as 26 (CRANE & LAWRENCE 1938). In our material the lowest set of fruits 
was 2 per cent (in combination ~alanka • Hat .  de Molitorov), on the other 
hand, in two combinations a full hundred per cent of set fruits was reached 
(Kostelnice • Ramon 01iva and Ms Velichovsks • Big. Germersdorf). 
The mean percentage of all our successful combinations was 30. I f  we now 
consider the fruit setting percentage of individual eultivars, we obtain a dif- 
ferent order from that  according to pollinating ability. Both these arrange- 
ments are given in Table 2. I ts  left part  contains the order in fertility of 
maternal varieties, the right part  tha t  of successful pollinators. I t  is interest- 
ing that  especially in fertility the indigenous cultivars occupy the leading 
location in the table. 

In  Table 1 there are 6 instances of failure of pollination in one direction 
only. Attention should be paid to these cases, as these negative results were 
obtained repeatedly. Such non-reciprocal incompatibility could be due to 
two reasons. The first is not genetic, only physiological. EATOn (1959) found 
tha t  in cherries the number of non-functioning egg-cells increases with the 
time of flowering. Thus, for successful fertilization pollination is necessary 
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Table 2 

Ferti l i ty of cultivars Pollinating ability of cultivars 

per cent of Order Name per cent of 
Order Name fruit set fruit set 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Mhjovka Velichovsk~ 
Kostelnice 
H&tlve de Molitorov 
Moreau 
~alanka 
Srdcovka p~edrodnA 

58 
45 
41 
35 
31 
30 

Big. DSnissen 
Thurn  Taxis 
Srdcovka p~eflrodns 
Big. Winkler  
~alanka 
Ra mon  Oliva 

Hodelfingen 
Kare~ova 
R a m o n  Oliva 
Big. Germersdorf 
Big. DSnissen 
Thurn  Taxis 
Big. Napoleon 
Emperor  Francis B 
Big. Winkler 
El ton Hear t  

30 
29 
28 
26 
25 
24 
22 
22 
21 
18 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Big. Germersdorf 
l~ostelnice 
I-I&tive de Molitorov 
Elton Hear t  
Kare~ova 
Ms Velichovskh 
Moreau 
Big. Napoleon 
Emperor  Francis B 
Hedelfingen 

43 
40 
37 
35 
34 
34 
33 
32 
30 
30 
29 
25 
24 
23 
22 
18 

immediately after the opening of the flower. When a large number of different 
combinations are simultaneously performed in the same year, it is quite 
possible that,  since all varieties do not bloom at exactly same time, some 
pollinations are effected on flowers one or two days old, merely because the 
pollen of the respective paternal variety was not available when they first 
opened. This situation might be repeated even in subsequent years. I consider 
this explanation as much more probable than the second possible cause. 

The second cause could be the homozygous constitution of the unsuccess- 
fully pollinating variety. A homozygous constitution may  be attained in 
two ways. Either through a mutat ion of one S allele, or as a result of pseudo- 
fertility at  autogamy. I t  is known that  quite exceptionally successful self- 
fertilization may be realized even in an absolutely auto-incompatible plant. 
This is possible if pollination takes place in a not yet opened flower bud. 
This was called pseudofertility by  EAST & PAI~K (1917). Another cause of 
pseudofertility is temperature conditions at the time of flowering (ToMKOVX 
1962). These two possibilities cannot be excluded, though no instances of 
homozygous constitution in cultivars of cherries are known. 

Let us pay attention now to our individual cases. In the case of an un- 
successful pollination Big. Winkler • Big. Napoleon the homozygosity of the 
variety Big. Napoleon is excluded. I t  could be merely SsS 3, but  in this case 
it could not pollinate successfully the variety Elton Heart  from incompatibility 
group VI, genotype S8S 6. In the second instance there was a failure in polli- 
nation Big. Winkler • Big. Germersdorf (reciprocal cross 21 per cent of 
fruits set). The pollinating variety Big. Germersdorf cannot be homozygous 
(SiS 1 or S8S 8) as then it ought be an incompatible pollinator of our variety 
Emperor  Francis B; in fact it pollinates all other varieties successfully, 
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e x c e p t  B i g .  W i n k l e r .  T h e r e  is  a n  a n a l o g o u s  s i t u a t i o n  a l s o  i n  f u r t h e r  i n -  
s t a n c e s  ( B i g .  W i n k l e r  • t t s  d e  M o l i t o r o v ,  E m p e r o r  F r a n c i s  B • t t e d e l -  
f i n g e n ) .  I n  t h e  r e m a i n i n g  c a s e s  t h e  s i t u a t i o n  is  n o t  q u i t e  c l e a r .  A s  a l r e a d y  
s t a t e d ,  t h e  a g e  o f  p o l l i n a t e d  f l o w e r s  is  a m u c h  m o r e  p r o b a b l e  c a u s e  o f  n o n -  
r e c i p r o c a l  f a i l u r e  o f  f e r t i l i z a t i o n  t h a n  a h o m o z y g o u s  c o n d i t i o n  o f  t h e  p o l l i n a -  
t o r .  T h i s  q u e s t i o n  w i l l  b e  f u r t h e r  f o l l o w e d .  
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Kapea Fpy6~i (OTze~ reaeTnna  ECTeCTBeHUoro ~ a n y z b r e r a  I~apaoBa 
~HgBepcnTeTa, I lpa ra )  

CHOCO6HOCTb I{ B3aHMHOMy OIIbIJIeHnIO y HeHOTOpbIX COpTOB q e p e m a n  

BIOLOGIA PLANTARUM (PRAHA) 4 (1) :54--60, 196~ 

B TeqeHHe CeMH ~eT 6 ~ a  gcc~e~oBaHa B3aHMnag CHOCO6HOCTB n OIIbIJIeHgIO y 16 COpTOB 
gepemHg ( P r u n u s  a v i u m  L.), pa3Bo~InMhtX B tIeXOC~OBanHn. u  on~J~eHHe oIIeHH- 
Ba~ocb no npo~eHwy cospeBmnx naoxoB. Pe3y~bwaTb~ npnBeXeHH B Ta6~nge 1. B Ta6~H~e 2 
noMeiKeHbI OT~eJIbHMe ~y~bTypHMe CopTa B I]Op~UIRe COOTneTCTBeHHO HX I1JIO~OBHTOCTH 
H CnOCO6HOCTH OHI~IJI~ITB. 

B ~ O  oJnapyme~o ,  qTO passORHMMfi B qexoc~onanm~ COpT X p y n n a  nncapme  r 
OTJIIIHaOTC~I cBoeI~ npHHaRJIe~HOCTb~O R HHKOMIIaTH@HJIBHOI] r p y n n e  n, cYleROBaTeAbHO, 
T a I ~ e  H CBOHM FeHOTHI1OM OT~HqaeTcg OT n y ~ T y p H o r o  COpTa, pa3BO~gMOrO HO;[ TanHM 
~ e  ~a3eaHHeM s 3ana;IHofi EBpone. IIoaTOMy on o6o3~aqeH aBTOpOM n a n  X p y n n a  I m c a p ~ e  
(1)paHTnm~a B. ~TOT COpT ~HnOMnaTHJH~eH nO OTUOmeHnIO ~ COpTy t I epgag  x p y n n a  B ~ -  
l~Iepa, npHna~J~emameMy n r p y n n e  II (reHoTi~n S~Sa). 

Bce OgTaYIbHble ~ c c ~ e R o n a I ~ e  COpTa nOMnaTHJH~IbHH, Tan HTO np~  HX nocaane  H e o J -  
XO~IHMO yqHThIBaTh ~IHIIIB HX BpeM~ I~BeTeHH~[. 

ABTOp paecMaTp~BaeT i]pI~q~iHM, Bh~3~maionu~e nOBTOpHN10 O~IHOCTOpOHIOIO neCOBMeCn- 
MOCTb. BepoaT~Ofi npI~qgHof{ ~Ba~eTC~ c~opee 6~oaorH~ KneTeHHg (Bo3pacT I~BeTOB MaTe- 
pnncI~oro paCTeHHH), HeM reHowHn,qecnnfi COCTaB. 


