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S u m m a r y  

Resistance of the Gatersleben Aegilops collection was studied in relation to the 
following wheat diseases : stem rust  (Puccinia graminis), leaf rust (Puccinia recon- 
dita), stripe rust (Puccinia striiformis) and powdery mildew (Erysiphe graminis). 
Numerous sources of complete, combined or single resistance have been detected 
in 487 accessions of 21 Aegilops species. Potential donors of the complete resistance 
have been found in diploid Ae. speltoides, Ae. longissima ssp. sharonensis, Ae. mark- 
grafii and tetraploid Ae. geniculata. Methods of a transfer of resistance genes from 
particular Aegilops species to the common wheat,  Triticum aestiw~m, are dis- 
cussed. 

1. Introduct ion 

Breeding of field crops for disease resistance has become a powerful tool of modern 
agriculture in the struggle with plant pathogens. Unfortunately,  the resistance is 
of limited duration, because biotypes of pathogens with new virulence will appear 
earlier or later when a new resistant variety is being grown on a large scale. There- 
fore, a continuous search for new effective resistance genes is made in the gene pool 
of cult ivated species for their use in plant breeding. Genetic resources within the 
species may  be rather limited or already exhausted in respect of resistance against 
certain pathogens so that  the search must  be carried out in related species or gen- 
era. A similar situation is in the common wheat, Triticum aestivum L., especially in 
relation to feat rust and powdery mildew. Our increasing knowledge of cytogenetic 
relations within the subtribe Triticinae and new crossing techniques with the use 
of embryo cultures allow a broader employment  of related species in distant hybri-  
dization with wheat and make the transfer of desirable genes feasible. 

A large genetic reservoir of economically important  traits is in the genus Aegi- 
lops L. which is closely related to Triticum, because at least one of the three geno- 
rues of Triticum aestivum comes from Aegilops. Some authors unite the two genera 
on the basis of their cytogenetic similarity (BOWDEN 1959, Mol~RIS and SEARS 
1967). In the present paper we maintain Aegilops as a separate genus following the 
argumentation of HA~IlVIER (1980a and b). 
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Resistance of Aegilops species to wheat diseases has been studied by several 
authors. As early as in 1918 VAVILOV found high resistance of Ae. geniculata and 
Ae. triuncialis to stem and leaf rusts and powdery mildew (VAVILOV 1964). A sum- 
mary  of earlier studies related to the resistance of Aegilops species to diseases was 
made by BELL and LUPTON (1955) ; more recent papers were reviewed by HAMMER 
(1980b). I t  is comprehensible that  resistance characteristics of the A egilops species 
are sometimes inconsistent, because different pathogen isolates and different host 
genotypes have been used by various authors. Obviously, the Aegilops species are 
internally differentiated in their disease resistance. Nevertheless, some of them 
are characterized as a whole by a higher resistance to respective pathogens. 

Ae. speltoides, Ae. markgrafii, Ae. geniculata, Ae. uniaristata, and Ae. comosa 
have been reported as the most resistant species to wheat stem rust (BELL and 
Lt~PTON 1955, HIRATSUKA 1954, PANAJOTOV and TOOOROV 1979, PASQUINI 1980). 

Considerable levels of resistance to wheat leaf rust has been found in Ae. spel- 
toides, Ae. markgrafii, and Ae. comosa (BELL and LUI~TON 1955, HIRATSUI~A 1955, 
~hGUgOVA and GRIGOR'EVA 1973, PANAJOTOV and TODOROV 1979, PASQUINI 
1980). 

Stripe rust resistance has not been studied so often as resistance to the above- 
mentioned pathogens. HASSEm~AUK (1931 --cit. BELL and LUI'TON 1955) considered 
Ae. cyli1~drica and Ae. genicutata as resistant to the physiologic race 4. HIRATSUKA 
(1954) working with a limited number of accessions (1 to 3 from each species) 
found Ae. speltoides, Ae. uniaristala and Ae. triumialis to be resistant. BELL and 
LUPTON (1955) detected resistance to stripe rust in some accessions of Ae. speltoi- 
des, Ae. markgrafii and Ae. genic~data. 

The whole genus Aegilops is characterized by high resistance to powdery mildew 
of wheat (BELL and LUPTON 1955, ZITELLI 1980). PANAJOTOV and TOOOROV (1979), 
PASQtJINI (1980) and MIGUgOVA et al. (1980) reported differential reaction to this 
disease in some species but all species contained also resistant lines. 

From the pratical point of view it is important  that  some resistances of Aegilops 
spp. have been already transferred to hexaploid wheat. SEARS (1956) was the first 
who succeeded in this direction with the transfer of leaf rust resistance from Ae. 
umbellulata (Lr 9). Genes for resistance to the same pathogen were also transferred 
from Ae. tauschii (Lr 21 and Lr 22 - KERBER and DYCK 1969, DYCI~ and KERBER 
1970), Ae. speltoides (Dvo~£K 1977, Dvof~£K and KNOTT 1980 - two unnamed 
genes; MclNToSH et al. 1982 -- Lr 28). The genes Sr 32, Sr 33 and Sr 34 conditioning 
resistance to wheat stem rust were derived from Ae. speltoides, Ae. tauschii, and 
Ae. comosa, respectively (SEARS, unpubl. - cit. DVOI~AK and KNOTT 1980, KER- 
BER and DYCK 1978, MClNTOSH et al. 1982). Ae. comosa was also the donor of a 
gene for resistance to stripe rust (Yr 8 - RILEY et al. 1968). These first positive 
results indicate further possibilities for the use of the genus Aegilops as a donor of 
disease resistance genes in distant hybridization with wheat. 

I t  is necessary to stress the fact that  various Aegilops species are related to wheat 
in different degree. Thus, transfer of economically important  traits will be in cer- 
tain cases easier, in other ones more difficult. 

According to the classification of wild gene pools in the Triticinae made by 
FELDMAN (1979) on the basis of their phylogenetic and cytogenetic relationships 
with the cultivated common wheat, Aegilops species fall into the following groups: 
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I - Species with homologous genomes 
1) diploid donor of the D genome 

Ae. tauschii 
2) polyploids sharing the D genome 

Ae. crassa, Ae. ventricosa, Ae. cylindrica, Ae. juvenalis 
I I  -Species with homoeologous genomes 

1) closely related species (those containing the S genome) 
Ae. searsii, Ae. longissima, Ae. bicornis, Ae. speltoides, Ae. peregrina, 
A e. kotschyi 

2) less closely related species 
A e. mutica, A e. markgrafii, A e. comosa, A e. uniaristata, A e. umbellulata, 
Ae. geniculata, Ae. neglecta, Ae. lorentii, Ae. columnaris, Ae. triuncialis. 

The main difference between the subgroups II/1 and 11/2 is that  in the former 
the absence of a weak pairing suppressor (as that  located on the chromosome 3 D in 
hexaploid wheat) or the use of intermediate pairing genotypes of S genome diploids 
are sufficient for the induction of preferential homoeologous pairing of the S gen- 
ome chromosomes with those of the B genome of wheat (SEARS 1982). I n th i sway  
the undesirable homoeologous pairing between A and D wheat genome chromo- 
somes is limited and this can be utilized in gene transfers from the S genome species 
to wheat. 

In the subgroup 11/2, the less closely related species, the absence of the strong 
suppressor of homoeologous pairing which is located on the 5 B chromosome of 
polyploid wheats or the use of high pairing genotypes of Ae. speltoides or Ae. mu- 
tica are necessary for the induction of homoeologous pairing in their hybrids with 
polyploid wheats. 

In the present paper the above-mentioned grouping of Aegilops species is used 
in the compilation of tables and in the discussion of results because it has practical 
implications for the selection of appropriate methods of gene transfer from the 
particular Aegilops species to wheat;  for details see FELDMAN (1979), FELD~L~,~" 
and  SEARS (1981). 

The main aim of our work was to contribute to the better  knowledge of disease 
resistance in the genus Aegilops, to detect donors of the resistance in the Gaters- 
leben collection (see also FRAUENSTEIN and HAMMER 1985) and to indicate ways 
of their employment in wheat breeding. 

2. Mater ia l  and m e t h o d s  

The object of our s tudy was the Aegilops collection main ta ined  in the Zentra l ins t i tu t  ffir 
Genetik und I(ulturpflanzenforschung, Gatersleben (GDR). The authors wish to thank  
Dr. CHR. O. LEHMANN, Head of the Genebank, Gatersleben, for his kind cooperation.  The 
numbers  of invest igated accessions of each species are listed in Table 1 and compared with 
the collected world gene pool of some Aegilops species in Table 2. 

For  this comparison the da ta  of CROSTO~¢ and \¥ILLIAMS (1981) were used and it  can be 
concluded tha t  the studied collection represents a considerable par t  of the collected world 
gene pool in some species. More details about  the Gatersleben collection were published 
elsewhere (HAMSTER 1980 b). 

All the tests of resistance were carried out in the Research Ins t i tu te  of Crop Product ion  
in Prague - Ruzyn6 (Czechoslovakia) during the period 1980-1982. 
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T a b l e  1 

T h e  c l a s s i f i c a t i on  of  t h e  g e n u s  Aegilops (HAMMER 1980 b) w i t h  n u m b e r s  of  access ions  s t u -  
d i e d  (u) a n d  g e n o m e s  f o r m u l a e  

,~ P l o i d y  l eve l  
2x  4 x  6x  

subg .  Amblyopyrum J a u b .  e t  Sp. 
Ae. mutica Boiss .  3 M t  

subg .  Sitopsis J a u b .  e t  Sp. 
Ae. speltoides T a u s c h  53 S 
A e. longissima Schweinf .  

e t  Musch l .  e m e n d .  Eig.  
ssp.  longissima 16 S I 
ssp. sharonensis 16 S l 
(Eig) H a m m e r  

Ae. bicornis (Forssk. )  3 S b 
J a u b .  e t  Sp. 

Ae. searsii F e l d m a n  
e t  K i s l e v  ex  H a m m e r  3 S s 

subg .  
sect .  

A egilops 
Cyli~dropyrum ( J a u b .  e t  Sp.) 
Zhuk .  e m e n d .  K i h a r a  
Ae. markgrafii (Greu te r )  5 

H a m m e r  
Ae. cyli,zdrica H o s t  26 CD 

sect .  Vertebrata Zhuk .  
e m e n d .  K i h a r a  
Ae. tauschii Coss. 132 
Ae. crassa Boiss .  23 

Ae. ve,ztricosa T a u s c h  
Ae. juvenalis (Thell .)  E i g  

14 
7 

D 
D M cr 

DM v 

D D.,M er or  D M  er 
S l 

D M  cr C u 

sect .  Compyrum ( J a u b .  e t  Sp.) 
Z h u k .  e m e n d .  K i h a r a  
.de. comosa S i b t h .  e t  Sm.  
Ae. uniaristata Vis .  

3 
4 

lVI 
M u 

sec t .  Aegilops 
Ae. umbellulata Zhuk .  
Ae. peregrina (Hacke l )  

Mai re  e t  \ ¥ e i l l e r  
Ae. kotschyi Boiss .  
A e. triuncialis L. 
Ae. lorentii H o s t  
Ae. columnaris Z h u k .  
A e. neglecta Req .  ex  

B e r t o l .  
A e. geniculata R o t h .  

7 C u 
10 

5 
54 

9 
9 

22 

63 

C u S v 

Cus  v 
Cuc  
CUM b 
CUM c 
CUM t 

CUM o 

CUMtM t2 

T o t a l  487 
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Table 2 

Species in which more than  20 % of the world collected gene pool (cf. CROSTON and ~rlLL- 
Ia~tS 1981) was invest igated 

Species Accessions Accessions Percentage 
in world gene invest igated invest,  (w. g. p.) 
pool (w. g .p . )  (invest.) % 

Ae. longissima 57 32 56,1 
Ae. u**iaristata 8 4 50,0 
Ae. ventricosa 29 (with dupl.) 14 48,3 
Ae. geniculata 182 63 34,6 
Ae. tauschii 501 132 26,3 
Ae. crassa 90 23 25,6 
A e. juvenalis 30 7 23,3 

genus Aegilops (total) 4069 487 12,0 

React ion  to the following pathogens was studied:  
wheat  s tem rust  (Puccinia graminis f. sp. tritici Erikss. et Henn.) 
wheat  leaf rust (Puccinia recondita Rob. ex Desm.) 
wheat  stripe rust  (Puccinia striiformis West) 
powdery mildew of wheat  (Erysiphe graminis DC. f. sp. tritici Marchal) 

2.1. Tests of  stem rust resistance 

For  seedling resistance tests the plants  were grown in pots in the open air (May, 1980) and 
in the two leaf-stage the first leaves were inoculated with  a mixture  of uredospores of 
isolates 69, 334 and 802 belonging to physiologic races 21, 34 and 11, respectively. 

Adult  p lant  resistance was invest igated in field infection nurseries in the tests repeated 
in three successive years (1980, 1981, 1982) using the pathogen isolate G 425 belonging to 
the race 11. Both  seedling and adult  p lant  resistances were evaluated according to the 
scale of STAKMAN et al. (1962) based on infection types. Differences in in tensi ty  of infection 
(percentage of leaf area attacked) were not  scored because this character  is difficult  to assess 
in Aegilops species wi th  regard to their  dissimilar i ty in leaf size and structure. More- 
over, the resistance expressed by infection types seems to be more suitable for t ransfer  
purposes in dis tant  hybridizat ion,  because screening for a clearly-defined qual i ta t ive  t ra i t  
in a hybrid  progeny is much easier and this type  of resistance usually is s imply inheri ted 
as the successful alien transfers have proved (see Int roduct ion) .  

2.2. Tests of leaf rust resistance 

The cl imatic condit ions in the period 1980--1982 were not  suitable for the development  of 
sufficiently intensive artificial  leaf rust  infection in the field nurseries, thus only seedling 
resistance in the greenhouse was evaluated.  In three successive tests the entire Aegilops 
collection was inoculated with single isolates of physiological races UN 10--14, UN 13--77 
and UN 3-61,  respectively.  The mode of evaluat ion was identical  wi th  tha t  in the stem 
rust. 

2.3. Tests of stripe rust resistance 

Seedling resistance was studied in the same test  as described earlier for s tem rust  (see Part .  
2.1.) using second leaves for inoculat ion with  stripe rust  race 3/55 (Test A). 

Eve ry  year  (1980, 1981 and 1982), stripe rust  infection nurseries for adult  p lan t  resistance 
studies were established in Prague and a mixture  of 10 isolates (Test B), an isolate of the 



138 J. VALKOUN et al. 

race 33 E 128 (Test C) and an isolate from c v .  Purdue (Test D) were used for inoculat ion in 
the respective years. An addit ional  infection nursery located at the Agricultural  Research 
Stat ion in Kla tovy  (1982) provided data  on adult  p lant  resistance in relation to an isolate 
from locali ty Tru tnov  (Test E). 

A four grade scale based on infection types (VAI.KOUN et al. 1982) was used for evaluat ion 
in every stripe rust resistance test. 

2.g. Tests of fiowdery mildew resistance 

The severe natura l  infection with powdery mildew of wheat  was utilized for assessment of 
adul t  p lan t  resistance both in Prague and K la tovy  field nurseries in 1982. The evaluat ion of 
resistance was made according to our own scale (VALKOUN et al. 1982). 

2.g. Determination of the resistance level in Aegilops accessions and specie~ 

I t  follows from 2.1. to 2.4. t ha t  max imum number  of disease scores in each Aegilops acces- 
sion was four in stem rust, three in leaf rust, five in stripe rust, two in powdery  mildew. The 
level of resistance to individual  diseases in each Aegilops accession was determined on the 
basis of the disease score pat tern,  when the highest ("the worst")  score was decisive for 
classification according to the Table 3 (without regarding the growth stage). 

Table 3 

Disease score 

Category the highest disease score (x) 

rusts mildew 

R - resistant  x ~1 x - - 0  
MR -- moderarely resistant  1 < x  _~ 2 0 < x  _ 2 
S -- susceptible .v >2 x >2 

The sum of the final resistance characterist ics of all accessions belonging to the same 
species then gave tile to ta l  resistance pa t t e rn  of the species in relat ion to the respective 
pathogens which was expressed in percentages of the R, !VIR and S categories (Tables 4, 5, 
7 and 9). 

In leaf and stripe rusts, where results of more tests with various pathogen isolates were 
at disposal, a subcategory of par t ia l ly  resis tant  (PR) accessions was established within the 
subsceptible (S) category, i.e., these accessions remained in some tests resistant  but  in the 
others were susceptible. The P R  categories are further  analyzed in Tables 6 and 8, where 
the react ion rates expressed as the propor t ion  of tile number  of res is tant  and susceptible 
accessions in the par t icular  tests and percentages of the resistant  accessions of the to ta l  num- 
ber are shown for each Aegilops species and also for the whole genus. The la t te r  da ta  charac- 
terize virulence of the pathogen isolates employed in the tests. 

3. Resu l t s  

3.1. Resistance to stem rust (P. graminis) 

T h e  t o t a l  c h a r a c t e r i s t i c  of  t h e  g e n u s  Aegilops in  r e s p e c t  t o  t h i s  p a t h o g e n  is p r e -  

s e n t e d  in  T a b l e  4. T h e  t o t a l  p e r c e n t a g e s  18,6 r e s i s t a n t ,  6,0 m o d e r a t e l y  r e s i s t a n t  

a n d  74,5 s u s c e p t i b l e  d e m o n s t r a t e  t h a t  t h e  g e n u s  s h o w s  t h e  l o w e s t  r e s i s t a n c e  t o  

t h i s  d i s ease  f r o m  a l l  t h e  f o u r  i n v e s t i g a t e d  p a t h o g e n s  in  s p i t e  of  t h a t  o n l y  a s ing le  
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T a b l e  4 

R e s i s t a n c e  t o  s t e m  r u s t  

139 

S p e c i e s  ,~ 3R M R  S R S  * 

Ae .  tauschi i  130 15 11,5  7 5 ,4  108  81,5  - - 

Ae.  crassa 22 . . . .  22 100 ,0  
Ae.  ventricosa 13 . . . .  13 100 ,0  
Ae .  cy t indr ica  25 . . . .  25 1 0 0 , 0  
Ae.  j u v e n a t i s  6 . . . .  6 1 0 0 , 0  - - 

Ae.  searsi i  3 . . . .  3 100 ,0  
A e. long i ss ima  

s s p .  l ong i s s ima  15 . . . .  15 t 0 0 , 0  
s s p .  sharonens is  16 2 12 ,5  - - 13 81 ,2  

Ae.  bicornis 3 . . . .  3 100 ,0  
Ae.  speltoides 52 42  80 ,8  4 7,7 3 5,8 
A e. peregr ina  9 . . . .  9 100, 0 
Ae .  kolschyi  5 . . . .  5 100 ,0  

1 6,3 

3 5,8 

Ae.  mut i ca  3 . . . .  3 100 ,0  
A e. m a r k g r a f i i  5 3 60, 0 - - 2 40 ,0  
Ae .  comosa 3 - - 1 33 ,3  2 6 6 , 6  
Ae .  ~tniaristata 4 1 25 ,0  3 75 ,0  - - 
A e . .umbelhdata  6 . . . .  6 100, 0 
Ae .  geniculata  57 21 36 ,8  10 17,5  26 45 ,6  
Ae .  neglecla 22 3 13 ,6  2 9,1 17 77 ,3  
Ae.  lorenli i  9 . . . .  9 100 ,0  
A e ,  coh tmnar i s  8 . . . .  8 100 ,0  
A e. t r iunc ia t i s  54 - - 1 1 ,9  53 98 ,1  

g e n u s  Aeg i lops  ( t o t a l )  467  87 18 ,6  28 6 ,0  348 74,1 4 0,9 

* h e t e r o g e n o u s  a c c e s s i o n s  

isolate of the pathogen was used for the adult plant resistance tests. From the 
species with homologous genomes only some accessions of Aegilops tauschii were 
resistant. 

&1.1. Species with homoeologous genomes 

Closely related species 
This group includes Ae. speltoides, the most resistant Aegilops species at all (80,8 % 
of accessions resistant and 7,7 0/0 moderately resistant). Two resistant accessions 
were found in Ae. longissima ssp. sharonensis. 

Less closely related species 
Ae. markgrafii is the most resistant representative of this group with 60,0 0/0 of 
resistant entries, but only few accessions (5) have been studied. 

Among other diploids Ae. uniaristata is characterized by a high level of resis- 
tance  because all its accessions belong to the categories R or MR; A e. comosa had one 
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moderately resistant accession. In the polyploids the resistance was found only 
in Ae. geniculata and Ae. neglecta with 36,8 and 13,6 % of resistant entries, respec- 
tively. One MR accession appeared in Ae. triuncialis. 

3.2. Resistance to leaf rust (P. recondita) 

A s  e x p l a i n e d  in  t h e  p r e v i o u s  c h a p t e r  ( M a t e r i a l  a n d  m e t h o d s ) ,  t h i s  r e s i s t a n c e  w a s  

t e s t e d  o n l y  in  s e e d l i n g s .  T h e  t o t a l  r e s i s t a n c e  p a t t e r n  in  t h e  g e n u s  A e g i l o p s  w a s  

24 ,6  0/0 of  r e s i s t a n t ,  12 ,8  0/0 m o d e r a t e l y  r e s i s t a n t  a n d  58 ,3  o/0 o f  s u s c e p t i b l e  a c c e s -  
s i o n s  (see  T a b .  5).  

Tab le  5 

Res i s t ance  to  leaf  rus t  

Species  S R S * 

n R M R  t o t a l  P R  

Ae. tauschii 126 10 7,9 5 4,0 110 87,3 38 30,2 1 0,8 

Ae. crassa 22 - - 22 100,0 - - 
Ae. ventricosa 13 - - 13 100,0 6 46,2 
Ae. cylindrica 26 3 11,5 3 11,5 17 65,4 3 11,5 3 11,5 
Ae. juvenalis 6 - - 6 100,0 - - 

Ae. searsii 3 2 66,6 1 33,3 1 33,3 
A e. longissima 

ssp. longissima 16 4 25,0 1 6,3 8 50,0 7 43,8 3 18,8 
ssp. sharonensis 16 2 12,5 2 12,5 10 62,5 8 50,0 2 12,5 

Ae, bicornis 3 - - 3 100,0 - - 
Ae. speltoides 52 47 90,4 1 1,9 3 5,8 2 3,8 1 1,9 
Ae. peregrina 10 6 60,0 3 30,0 . . . .  1 10,0 
Ae. hotschyi 5 1 20,0 1 20,0 3 60,0 1 20,0 

.de. mutica 2 . . . .  2 100,0 2 100,0 
Ae. markgrafii 5 4 80,0 - - 1 20,0 - - 
Ae. comosa 2 1 50,0 - - 1 50,0 1 50,0 
.4e. uniaristata 4 . . . .  4 100,0 1 25,0 
Ae. umbellutata 8 6 75,0 2 25,0 1 12,5 
Ae. geniculata 58 7 12,1 14 24,1 32 55,2 23 39,7 5 8,6 
Ae. neglecta 22 - - 3 13,6 17 77,3 8 36,4 2 9,I  
Ae. lorentii 9 5 55,6 3 33,3 1 11,1 . . . .  
Ae. columnaris 7 4 57,1 2 28,6 1 14,3 I 14,3 - - 
Ae. triuncialis 51 13 25,5 21 41,2 15 29,4 13 25,5 2 3,9 

genusAegilops (total) 468 115 24,6 60 12,8 273 58,3 116 24,8 20 4,3 

* he t e rogenous  access ions  

3.2.1.  Spec ies  w i th  homologous genomes  

T h e  m o s t  r e s i s t a n t  s p e c i e s  of  t h e  g r o u p ,  Ae .  cyl indrica,  p o s s e s s e d  11,5  ",1o a n d  t h e  

D g e n o m e  d o n o r ,  Ae .  tauschi i ,  7,9 "/0 o f  r e s i s t a n t  e n t r i e s .  B o t h  s p e c i e s  a n d  A e .  ven-  
tr icosa i n c l u d e d  a l s o  s o m e  p a r t i a l l y  r e s i s t a n t  a c c e s s i o n s ,  t h e  o t h e r  s p e c i e s  p r o v e d  
t o  b e  c o m p l e t e l y  s u s c e p t i b l e .  
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3.2.2. Species with homolologous genomes 

Closely related species 
Ae. speltoides is with 90,4 % of resistant accessions the most resistant species not 
only in this group but in the entire genus Aegilops as well. A high level of resistance 
was found in Ae. peregrina. With the exception of Ae. bicornis resistant entries 
were discovered in all the other diploids and tetraploids. 

Less closely related species 
Similarly as in the stem rust Ae. markgrafii showed the highest resistance (80,0 % 
of resistant accessions), followed by Ae. umbelhdata (75,0 o/o ), Ae. columnaris 
(57,1%) and Ae. lorentii (55,6 %). 

3.2.3. Reaction rates in the partially resistant ( P R) category 

The reaction rates (R : S) for the Aegilops species with partially resistant accessions 
and percentages of the resistant reactions are presented in Table 6. From the data 
it is concluded that  the isolate of the physiologic race UN 3-61 is the most patho- 

Table 6 

Reaction rates in the partially resistant category (PR) to leaf rust 

Species UN 10--14 UN 13-77 UN 3-61 
R : S  % R  R : S  % R  R : S  % R  

Ae. tauschii 2/24 7,7 34/4 89,5 8/27 22,9 
Ae. ventricosa 3/0 100,0 3/3 50,0 0/5 0 
Ae. cylindrica 1/0 100,0 2/1 66,7 0/3 0 
Ae. searsii 0/1 0 1/0 100,0 0/I 0 
Ae. longissima 

ssp. lo~¢gissima 5/0 100,0 3/3 50,0 0/5 0 
ssp. sharonensis 5/3 62,5 4/4 50,0 3,/5 37,5 

Ae. speltoides 1/0 100,0 0/2 0 1/1 50,0 
Ae. kotschyi 0/1 0 1/0 100,0 0/1 0 
Ae. mutica 1/1 50,0 1/1 50,0 1/1 50,0 
Ae. comosa - - 1/0 100,0 0/1 0 
Ae. uniaristata 1/0 100,0 0/1 0 0/1 0 
Ae. umbellulata - - 1/0 100,0 0/1 0 
Ae. geniculata 12/0 100,0 17/0 70,8 3/21 12,5 
Ae. neglecta 6/0 100,0 1/7 12,5 4/4 50,0 
Ae. lorentii - - 0/1 0 1/0 100,0 
Ae. columnaris 1/0 100,0 0/1 0 0/1 0 
Ae. triuncialis 6/3 66,7 12/1 92,3 2/11 15,4 

genus Aegilops (total) 44/33 57,1 80/36 69,0 23/89 20,5 

genic biotype of wheat leaf rust in relation to the given Aegilops collection (only 
20,5 % of resistant reactions), whereas the isolate belonging to the race UN 13-77 
remains the least virulent in this respect (69,0 % of resistant reactions). 

Pathogenicity of the isolates seems to be species-specific, if this is true the term 
"virulence" could be used instead of "pathogenicity".  For instance, UN 13-77 is 
the most virulent race for Ae. neglecta but almost avirulent for Ae. tauschii, while 
the reverse situation occurs with UN 10-14. 
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O n  t h e  b a s i s  of t h e  FLOR'S g e n e - f o r - g e n e  h y p o t h e s i s  (FLOR 1955) i t  is  c o n c l u d e d  
t h a t  t h i s  spec i f i c  r e a c t i o n  p a t t e r n  w i t h i n  t h e  g e n u s  Aeg i lops  i n d i c a t e s  p r e s e n c e  
of  r e s i s t a n c e  g e n e s  w h i c h  a r e  r a c e - s p e c i f i c  to  t h e  w h e a t  l ea f  r u s t .  

3.3. Res i s tance  to s tr ipe rus t  ( P .  s t r i , f o rmi s )  

T h i s  r e s i s t a n c e  h a s  b e e n  s t u d i e d  m o s t  t h o r o u g h l y ,  in  f ive  t e s t s  in  t o t a l .  R e s i s t a n c e  
t o  s t r i p e  r u s t  s e e m s  t o  b e  m o r e  w i d e s p r e a d  in t h e  g e n u s  A e g i l o p s  t h a n  t h e  r e s i s -  
t a n c e s  t o  o t h e r  c e r e a l  r u s t s .  T h e t o t a l  c h a r a c t e r i s t i c  (33,3 0/0 of  r e s i s t a n t ,  9,6 O/o m o d e  - 
r a t e l y  r e s i s t a n t  a n d  57,1 ~I o of  s u s c e p t i b l e  a c c e s s i o n s )  is  s h o w n  in  T a b .  7. 

Table  7 

Resis tance to s t r ipe rus t  

Species ¢,, R MR S 

t o t a l  P R  

n % ~z % n % n % 

Ae. tauschii 132 10 7,6 10 7,6 112 84,8 66 5 0 , 0  

Ae. crassa 23 . . . .  23 100,0 4 17,4 
Ae. ve,nlricosa 13 6 46,2 2 15,4 5 38,5 5 38,5 
Ae. cylindrica 25 . . . .  25 100,0 6 24,0 
Ae. juvenalis 6 . . . .  6 100,0 6 100,0 

Ae. searsii 3 1 33,3 - 
Ae. longissima 

ssp. longissima 14 4 28,6 3 
ssp. sharonensis 16 3 18,8 - 

Ae. bicornis 3 - - - 
Ae. speltoides 52 43 82,7 3 
Ae. peregrina 9 3 33,3 1 
Ae. kotschyi 5 1 20,0 1 

Ae. mutica 3 1 33,3 1 
Ae. markgrafii 5 4 80,0 - 
Ae. comosa 3 3 100,0 - 
Ae. uniavistata 4 3 75,0 1 
Ae. umbelhdata 7 2 28,6 - 
Ae. geniculata 62 32 51,6 8 
Ae. neglecta 22 18 81,8 2 
Ae. lorentii 8 4 50,0 1 
Ae. columnaris 9 2 22,2 2 
Ae. triuncialis 54 19 35,2 11 

- 2 66,7 - - 

21,4 7 50,0 7 50,0 
- 13 81,2 7 43,2 
- 3 100,0 2 66,7 
5,8 6 11,5 6 11,5 

11,1 5 55,6 3 33,3 
20,0 3 60,0 - - 

33,3 1 33,3 1 33,3 
- 1 20,0 1 20,0 

25,0 . . . .  
- 5 71,4 3 42,9' 

12,9 22 35,5 20 32,3 
9,1 2 9,1 2 9,1 

12,5 3 37,5 3 37,5 
22,2 5 55,6 4 44,4 
20,4 24 44,0 23 42,6 

genus AegiIops (total) 478 159 33,3 46 9,6 273 57,1 169 35,4 

3.3.1.  Spec ies  w i th  homologous genomes  

T e t r a p l o i d  A e .  ventr icosa h a d  a l m o s t  a h a l f  of t h e  a c c e s s i o n s  r e s i s t a n t  t o  t h i s  p a -  
t h o g e n .  R e s i s t a n t  e n t r i e s  w e r e  f o u n d  in  l o w  f r e q u e n c y  (7,6 0/o ) in  t h e  D g e n o m e  
d o n o r ,  A e .  tauschi i .  T h e  r e m a i n i n g  s p e c i e s  w e r e  s u s c e p t i b l e .  
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3.3.2. Species with homoeologous genomes 

Closely related species 
Diploid Ae. speltoides is again the most resistant of this group with 82,7 0/0 of 
resistant accessions. Resistant genotypes were also found in both subspecies of 
Ae. longissima, in Ae. searsii and tetraploid Ae. peregrina and Ae. kotschyi, while 
Ae. bicornis proved to be susceptible. 

Less closely related species 
The group as a whole is relatively resistant, all species have at least 20 o/0 ot resis- 
tant  accessions. Ae. comosa resulted in the most resistant species of the genus 
having 100 % of resistant entries but  only three accessions were tested in total. 
Ae.  neglecta (81,8 %), Ae. markgrafi i  (80,0 %), Ae.  uniaristata (75,0 %) and Ae.  
geniculata (51,6 o/o ) are the other species with remarkable stripe rust  resistance. 

3.3.3. Reaction rates in the partially resistant ( P R )  category 

Similarly as in the leaf rust  the reaction rates for the species with partially resis- 
tant  accessions are summarized in Table 8. The test  B, where a mixture  of 10 
isolates was used as the inoculum, proved to be the most appropriate for screening 

Table 8 

l~eaction rates in the partially resistant category (PR) to stripe rust 

Tests* A B C D E 

Species R : S  % R  R : S  ~0R R: S % R  R : S  %. R R : S  "'.oR 

.4e. tauschii 15/41 26,8 16/45 26,2 30/36 45,5 24/11 68,6 32/32 50,0 
Ae. cvassa 2/2 50,0 0/4 0 0/4 0 1/2 33,3 2/2 50,0 
Ae. ventricosa 1/2 33,3 2/2 50,0 5/0 100,0 3/1 75,0 4/1 80,0 
Ae. cylindrica 2/4 33,3 3/3 50,0 2/4 33,3 3/3 50,0 1/5 16,7 
Ae. juvenalis 3/2 60,0 1/5 16,7 3/3 50,0 0/4 0 1/5 16,7 
Ae. longissima 

ssp. lo~gissima 5/1 83,3 3/4 42,9 5/1 83,3 1/4 20,0 4/1 80,0 
ssp. sharonensis 4/3 57,1 5/2 71,4 1/3 25,0 1/2 33,3 2/2 50,0 

.4e. bicorl~is 0/2 0 2/0 100,0 0/2 0 0/2 0 0/1 0 
Ae. speltoides 4/2 66,7 5/1 83,3 3/3 50,0 4/1 80,0 4/1 80,0 
Ae. peregrina 3/'0 100,0 1/2 33,3 1/2 33,3 2/1 66,7 0/3 0 
.4e. mutica - - 1/0 100,0 0/1 0 - - 0/1 0 
Ae. markgmfii - - 1/0 100,0 0/1 - 0/1 0 0/1 0 
Ae. ~mbellulala 1/2 33,3 0/3 0 1/2 33,3 3/0 100,0 2/0 100,0 
,4e. geniculata 14,5 73,7 6/14 30,0 19/1 95,0 9/6 60,0 17/1 94,4 
Ae. neglecta 0/2 0 2/0 100,0 2/0 100,0 2/0 100,0 1/1 50,0 
Ae. lore~¢lii 1/2 33,7 3/0 100,0 3/0 100,0 2/0 100,0 1/2 33,0 
Ae. column~ris 4/0 100,0 2/2 50,0 2/2 50,0 1/3 25,0 1/3 25,0 
Ae. triuncialis 13/10 56,5 14,9 60,9 17/6 73,9 10/11 47,6 18/4 81,8 

genus Aegilops 
(total) 72/80 47,4 67/96 41,1 94/71 57,0 66/52 55,9 90/66 57,7 

* for explanation see Part. 2.3 
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p u r p o s e s  h a v i n g  o n l y  41,1% of r e s i s t a n t  r eac t ions .  D i f f e r e n t i a l  r e a c t i o n s  i n  t e s t s  
w i t h  s ingle  i so la tes  ( tes ts  A, C, D a n d  E)  sugges t  a p r e sence  of t h e  race-spec i f ic  
r e s i s t a n c e  genes  to  s t r i p e  r u s t .  

3.4. Resistance to powdery mildew (E.  graminis )  

T h e  d e t e r m i n a t i o n  of p o w d e r y  m i l d e w  r e s i s t a n c e  w a s  b a s e d  on  t he  e v a l u a t i o n  of 
a s t r o n g  n a t u r a l  i n f e c t i o n  of a d u l t  p l a n t s  in  two  local i t ies .  T h e  r e su l t s  i n  T a b .  9 
i n d i c a t e  t h a t  t h e  g e n u s  Aegilops is a good  ge ne t i c  r e sou rce  of r e s i s t a n c e  to  t h i s  
d isease  w i t h  a b o u t  t w o  t h i r d s  of r e s i s t a n t  access ions .  

Table 9 

Resistance to powdery mildew 

Species n R MR S 

n % n % ~ % 

Ae. tauschii 114 31 27,2 12 10,5 71 62,3 

Ae. crassa 22 2 9,1 - - 20 90,9 
Ae. ventricosa 12 11 91,7 - - 1 8,3 
Ae. cylindrica 27 15 55,6 3 I1,1 9 33,3 
Ae. juvenalis 6 4 66,7 - - 2 33,3 

Ae. searsii* . . . . . . .  
Ae. longissima 

ssp. lo,~gissima 7 6 85,7 - - 1 14,3 
ssp. sharonensis 12 12 100,0 . . . .  

Ae. bicovnis 2 1 50,0 - - 1 50,0 
Ae. speltoides 50 39 78,0 1 2,0 10 20,0 
Ae. peregrina 9 8 88,9 - - 1 11,1 
Ae. kotschyi 4 4 100,0 . . . .  

2 2 100,0 . . . .  
5 4 80,0 - - 1 20,0 
1 . . . .  1 100,0 
4 . . . .  4 100,0 
6 4 66,7 - - 2 33,3 

57 52 91,2 3 5,3 2 3,5 
22 21 95,5 - -- 1 4,5 

7 7 100,0 . . . .  
7 6 85,7 - - 1 14,3 

51 45 88,2 2 3,9 4 7,8 

Ae. mutica 
Ae. ~narkgrafii 
Ae. comosa 
Ae. uniaristata 
Ae. umbellulata 
Ae. geniculata 
Ae. neglecta 
A e. lorentii 
Ae. ¢olumnaris 
Ae. triuncialis 

genus Aegilops (total) 427 274 64,2 21 4,9 132 30,9 

* not  tested 

3.4.1. Species with homologous genomes 

T h e  m o s t  r e s i s t a n t  species  is Ae.  ventricosa w i t h  91,7 0/0 of r e s i s t a n t  access ions .  
S u r p r i s i n g l y  e n o u g h ,  t h e  t e s t s  r e v e a l e d  good  r e s i s t a n c e  i n  h e x a p l o i d  Ae.  juvenal is ,  
w h e r e a s  Ae.  crassa w a s  t h e  m o s t  s u s c e p t i b l e  Aegilops species  a t  all .  Ae.  lauschii,  
t h e  D g e n o m e  donor ,  possesses  also s o m e  sources  of r e s i s t a n c e  (27,2 %).  
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3.4.2.  Species  wi th homoeologous genomes 

Closely related species 
The  whole group shows a considerable level of resistance. Diploid Ae.  longiss ima 
ssp. sharonensis  and tetraploid Ae,  kotschyi remained completely resistant. 

Less closely related species 
With the exception of the susceptible section C o m o p y r u m  these species are charac- 
terized with high resistance (80-100 % of resistant accessions), only Ae.  umbel lu-  
lata is somewhat more susceptible. 

3.5.  Resis tance pat tern o f  the Aegi lops  species 

The  characteristics of disease resistance in t h e  Aegi lops  spp. expressed as percent- 
ages of resistant accessions are shown in Table 10 and graphically demonstrated in 
Figure 1. The total  level of resistance of the whole genus Aegi lops  to the particular 
diseases is summarized in the last line of Table 10 and in the final diagramme of 
Fig. 1. This level gradually increases from stem rust  (18,6 %), leaf rust  (24,6 %), 
stripe rust  (33,3 %) up to 64,2 % of resistant accessions in powdery mildew. 

Table 10 
Resistance pattern in the Aegilops species 

Species % R accessions 

.P. graminis P. recondita P. striiformis E. graminis 

Ae. tauschii 11,5 7,9 7,6 27,2 

Ae. crassa 0 0 0 9,1 
Ae. ventricosa 0 0 46,2 91,7 
Ae. cvlindrica 0 11,5 0 55,6 
A e. juvenalis 0 0 0 66, 7 

Ae. searsii 0 66,6 33,3 0 
Ae. longissima 

ssp. longissima 0 25,0 28,6 85,7 
ssp. sharonensis 12,5 12,5 18,8 100,0 

Ae. bicornis 0 0 0 50,0 
Ae. speltoides 80,8 90,4 82,7 78,0 
Ae. peregrina 0 60,0 33,3 88,9 
Ae. kotsch..vi 0 20,0 20,0 100,0 

0 0 33,3 100,0 
60,0 80,0 80,0 80,0 

0 5O,0 100,0 0 
25,0 0 75,0 0 

0 75,0 28,6 66,7 
36,8 12,1 51,6 91,2 
13,6 0 81,8 95,5 

0 55,6 50,0 100,0 
0 57,1. 22,2 85,7 
0 25,5 35,2 88,2 

Ae. m.u, lica 
A e. marhgrafii 
Ae. co1.1zosa 
A e. uniaristata 
Ae. umbellulata 
A e. geniculata 
,4 e. neglecta 
Ae. lorentii 
Ae. cohtmnaris 
A e. triuncialis 

genus Aegilops (total) 18,6 24,6 33,3 64,2 

1 0 Kul turpi lanze  33 
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3.6. Sources of disease resistance in Aegilops spp. 

During the disease resistance studies (Parts 3.1 to 3.5) substantial  differences both 
in the resistance level and pat tern were revealed among Aegil@s species and acces- 
sions. Thus, it is conceivable that  more sources of resistance can be found in some 
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species than in the others. In the present paper it is impossible to describe all the  
resistance sources. Therefore, such accessions were selected within each Aegilops 
species whose resistance pat terns express the whole range of resistance of the given 
species as fully as possible. These genetic resources of mostly combined resistance 
to several diseases are listed in Table 11. For the D genome donor, Ae. tauschii, 
more resistance sources are recorded because this species is recommended for the 
maximum exploitation in distant hybridization with wheat,  owing to the homolo- 
gy of all its chromosomes with those of the D genome of the common wheat,  Triti- 
cure aestivum. In spite of the relative susceptibility of Ae. tauschii several donors 
of combined resistance against two and more diseases have been discovered within 
the species (see Table 11). 

In the polyploid species sharing the D genome with hexaploid wheats only the 

T a b l e  11 

R e s i s t a n c e  p a t t e r n s  of t h e  s e l ec t ed  sources  of r e s i s t a n c e  

Spec ies  A c c e s s i o n  P .  P .  P .  E .  
No.  graminis recondita striiformis graminis 

w i t h  h o m o l o g o u s  g e n o m e s  
a) t h e  D g e n o m e  d o n o r  
Ae. tauschii 146 S R S - 

190 M R  R R R 
192 R P R  P R  S 
202 R P R  R M R  
213 R R R S 
248 R R S S 
255 S P R  R R 
259 S P R  R S 
260 S R R R 
426 S S R S 

b) s h a r i n g  t h e  D g e n o m e  
Ae. crassa 568 S S P R  R 
Ae. ventricosa 484 S P R  R R 
Ae. cylindrica 435 S R S R 
A e. juvenalis  182 S S P R  R 

w i t h  h o m o e o l o g o u s  g e n o m e s  
a) c lose ly  r e l a t e d  
A e. searsii 640 S R R - 
Ae. longissima 

ssp. longissima 122 S R R R 
Ae. longissima 

ssp,  sharonensis 409 R R R R 
413 R R R R 

Ae. bicornis 106 S S P R  R 
Ae. speltoides 324 R R R R 

330 R R R R 
405 R R R R 
523 R R R R 
554 R R R R 

Ae. peregri.~,a 539 S R R R 
Ae. kotschyi 120 S R R R 

10" 
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Table 11 (continued) 
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Species Accession /J. P. P. E. 
No. graminis recondita striiformis graminis 

b) less c losely  r e l a t ed  
Ae.  mut ica  127 S P R  P R  R 
.4e. markgra f i i  107 R iR R R 

574 R R R R 
.4e. comosa 116 S R R S 
Ae.  un iar i s ta ta  576 R P R  R S 
Ae .  umbel lu la ta  151 S R R - 
A e. geniculata  68 R I( R R 

441 R R R R 
Ae.  neglecta 584 R P R  R R 
Ae.  lorenti i  391 S R R R 
Ae.  co lumnar i s  111 S I1 M R  R 
A e. t r iunc ia l i s  364 S R M R  R 

370 S P R  R R 

powdery mildew resistance is relatively frequent, but A e. ventricosa (AE 484) could 
be also the donor of resistance to stripe rust and Ae. cylindrica (AE 435) to leaf 
rust. 

Ae. spelloides is a unique species not only in the group of the closely related spe- 
cies but in the entire genus Aegilops considering its exceptional resistance to all 
four diseases. Therefore, only five representatives are presented in Table 11 but in 
this species the total number of sources with complete resistance is much higher. 

Other two donors of complete resistance were surprisingly found in Ae. longis- 
sima ssp. sharonensis, otherwise a relatively susceptible subspecies. The resistance 
patterns of sources of combined resistance in Ae. longissima ssp. longissima, Ae. 
fleregrina and Ae. kotschyi correspond to those of their respective species. Accession 
AE 640 of Ae. searsii should be considered with caution because its resistance was 
tested only with a single isolate of stripe rust. 

In the less closely related species with homoeologous genomes the donors of com- 
plete disease resistance occur in Ae. markgrafii and Ae. geniculata. The represen- 
tatives of Ae. lorentii and Ae. neglecta possess combined resistance to three diseases. 
Other selected genetic resources of the group are donors of combined resistance 
to two diseases with the exception of the Ae. mutica accession which is resistant 
only to powdery mildew. 

4. D i s c u s s i o n  

In  the present disease resistance s tudy of the genus Aegilops the high total resist- 
ance to all pathogens was confirmed in Ae. speltoides. This result corresponds to the 
previous findings of other authors (HAssEBRAUK 1932 -- cit. BELl. and LUPTON 
1955, MCFADI3EN and RIVERS 1950, BELL and LUPTON 1955, HIRATSUKA 1955, 
GERECHTER-AMITAI 1967 -- cit. FELDMAN 1979, MIGUgOVA and GlZlGOR'EVA 1973, 
PANAJOTOV and TODOROV 1979, PASQUINI 1980, ZITELLI 1980). Hence, it is neces- 
sary to consider this species as a valuable genetic resource of wheat in respect to 
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disease resistance. Most Ae. speltoides genotypes induce homoeologous chromo- 
some pairing in crosses with wheat (Dvoi~AK 1972). This behaviour was successful- 
ly employed in the transfers of resistance from this species to Triticum aestivum 
(Dvot~AK 1977, SEARS, unpubl. -- cit. Dvof~AK and KNOTT 1980, MClNTOSCH et al. 
1982). Until now, three leaf rust  resistance genes and one gene for stem rust resis- 
tance have already been transferred from Ae. spdtoides but  its stripe rust and 
powdery mildew resistances have not yet  been exploited. Existence of additional 
genes for resistance to the stem and leaf rust can also be assumed. Therefore, this 
allogamous diploid species should be submit ted to a thorough genetic analysis of 
disease resistance and utilized intensively in distant hybridization with wheat. The 
transfer technique used by DvoI~AK (1977) seems to be relatively simple and effec- 
tive. 

Another species with the high level of complete resistance to diseases is Ae. mark- 
grafii. This is in agreement with previous authors (HASSEBRAUK 1932 -- cit. BELL 
and LUPTON 1955, BELL and LUPTON 1955, MIGUgOVA and GRIGOR'EVA 1973, 
PANAJOTOV and TODOROV 1979, PASQUINI 1980). Resistance genes of this species 
have not yet been transferred to wheat but  owing to its excellent resistance more 
attention should be paid to Ae. markgrafii in distant hybridization. The crossing 
with wheat genotypes deficient in the Ph gene on chromosome 5 B (aneuploids 
or mutants) could be the appropriate method of the transfer. ABU BAKAR and 
KIMBER (1982) described genotypes of Ae. markgrafii which promoted homoeolo- 
gous pairing in distant hybrids. If the donors of resistance described in the present 
paper belong to this category then the resistance may  possibly be transferred by  
direct crossing with normal euploid forms of T. aestivum. 

The diploid donor of the wheat genome D, Ae. tauschii, is not characterized by  
high resistance as a whole species (cf. KRIv~enko et al. 1984) but  some accessions 
possessing combined disease resistances have been detected. Infraspecific variabil- 
i ty in disease resistance was also reported by  HIRATSUKA (1959). Two leaf rust 
resistance genes (Lr 21, Lr 22) and a gene of resistance to stem rust (Sr 33) were 
transferred from this species to wheat by KERBER and DYCK (1969, 1978). Due to 
the good homologous pairing of Ae. tauschii chromosomes with those of the D gen- 
ome of hexaploid wheat (KIHARA 1944) its resistant accessions represent valuable 
genetic resources of cultivated hexaploid wheats. The usual method of gene trans- 
fer is performed via the production of synthetic hexaploids from crosses of Ae. tau- 
schii with tetraploid wheats. Another possibility was suggested by  SEARS (1981) 
which is based on the formation of semisynthetic hexaptoid derivates after cross- 
ing T. aestivum with Ae. tauschii and then with tetraploid wheats. 

Two accessions with complete disease resistance were detected in Ae. longissima 
ssp. sharonensis. Resistance of this subspecies to individual diseases was found by  
McFADDEN and RIVERS (1950), HIRATSUKA (1955), MIGUgOVA and GRIGOR'EVA 
(1973). For methods of transfer of the resistance see Introduction, but  before the 
decision about their use is made it should be cytologically determined to which 
pairing type  these accessions of Ae. longissima ssp. sharonensis belong. The same is 
true for the donors of combined resistance in Ae. longiss,~ma ssp. longissima. 

As concerns the other diploid species both the resistances of Ae. umbellulata to 
leaf rust (Lr 9, transferred b y  SEARS 1956) and Ae. comosa to stripe rust  (Yr 8, 
transferred by  RILEY et al. 1968) were confirmed. 
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Ae. uniaristata was characterized by  good resistance to stem rust (all its acces- 
sions are resistant or moderately resistant) so that  in agreement with PASQUINI 
(1980) this species is recommended as a donor of stem rust  resistance. 

Donors of complete disease resistance were detected in the polyploid species, Ae. 
geniculata, which was found to be disease resistant b y  VAVlLOV (1964). The resist- 
ance was later on confirmed b y  various authors. Until now, no resistance genes 
have been transferred to wheat. Therefore, Ae. geniculata still remains to be an 
important  potential genetic resource of resistance to diseases for wheat. The induc- 
tion of homologous pairing in the absence of the Ph suppresor on 5 B chromosome 
or the production of translocations by  irradiation of hybrids may  be utilized in 
gene transfers to wheat. 

In the other polyploid species of the subgenus Aegilops some accessions possess 
combined disease resistance which could be exploited by  similar methods as men- 
tioned above in A e. geniculata. 

Polyploids, containing the common genome D, are generally more susceptible 
but  sources of combined resistance to two diseases occur in Ae. cylindrica and Ae. 
ventricosa. The homologous pairing of the D genome chromosomes with those of 
wheat should be preferentially used in the gene transfer but  it must  be taken into 
account that  the resistance genes can be located on the nonhomologous genomes as 
it was found by  DOSBA et al. (1978). 

In conclusion it has to be stressed that  in some cases the transfer of the resist- 
ance may  at present prove to be difficult or impossible because of the complicated ge- 
netic basis of the resistance and/or the existence of undesirable interactions of the 
resistance genes with the genetic background of wheat  (partial or complete inhi- 
bition of resistance). Recent results indicate that  the inhibition of disease resist- 
ance may  by  a more frequent phenomenon in wheat than it was supposed earlier 
(KERBER and GREEN 1980, KO~NER and BARTOS 1982, KERBER 1983). 

The results of this s tudy  demonstrate a considerable variabili ty of disease resis- 
tance within the genus Aegilops and also within a major i ty  of species of the genus. 
A ~ e a t  number of potential donors of complete, combined or single resistance to 
cereal rusts and mildew was discovered. Therefore, the s ta tement  ,,das Gaters- 
lebener Aegilops-Sortiment ist eine wichtige Quelle ffir Ausgangsmaterial  zur 
Nutzungin Zfichtungsforschung und Z f i c h t u n g . . . "  (HAMMER 1980 b) is fully justi-  
fied. 

Zusammenfassung 

Krankheitsresistenz in der Gattung Aegilops L. - S=hwarzrost, Braunrost ,  Gelb- 
rost und Mehltau 

Die Gaterslebener Aegilops-Kollektion wurde auf Resistenz gegen folgende Wei- 
zen-Krankheiten untersucht : Schwarzrost (Puccinia graminis), Braunrost  (Puc- 
cinia recondita), Gelbrost (Puccinia striiformis) und Mehltau (Erysiphe graminis). 
Zahlreiche Quellen ffir Resistenz gegenfiber einzelnen Krankhei ten,  kombinierte 
Resistenz und auch vollst~ndige Resistenz gegenfiber allen Erregern konnten unter 
den 487 Sortimentsnummern aus 21 Aegilops-Arten gefunden werden. Potentielle 
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D o n o r e n  m i t  vo l l s t l i nd ige r  R e s i s t e n z  w u r d e n  bei  d e n  d i p l o i d e n  S i p p e n  Ae. speltoi- 
des, Ae.  longissima ssp. sharonensis u n d  Ae. markgrafii  sowie be i  de r  t e t r a p l o i d e n  
Ae. geniculata n a c h g e w i e s e n .  M e t h o d e n  zu r  l~ lber t ragung  der  R e s i s t e n z g e n e  y o n  
den  e i n z e l n e n  Aegilops-Arten auf  d e n  We izen ,  Tri t icum aestivum, w e r d e n  d i s k u -  
t i e r t .  

I4paT~oe co~ep~aaue 

PeSHOTeHTtKOCTI, B po;le Aegilops L. - BH~hl pmaBqHHI, l H MyqHHOTa~I poca 

l~aTepcJle6eHcHaH I~OJI~IeHILHH Aegilops HCc~le~oBaJlaCl, Ha peSHcTeI-ITHOOTB K cae;lym- 
nlltM Boagyg{~lTeaaM 6oaeaHefi IllIIeH~I~I~I: Puccinia graminis, t ). recondita, P.  strii- 
formis, Erysiphe graminis. MH0rHe IICT0ttHI4EH yCT0~IXt~IB013TJ¢I I4[ 0TAe~IbHMM 60aeSHHM, 
EOM6HHHpoBaHHaH y0TOi~BOCTb, Ra~ H nOaHaa peSHcTeHTHOCTb EO BeeM Bos6y- 
~IHTe~HM 6SlaH Ha~t~eHb~ cpe~a 487 E0a~IemlHO~HMX HoMepoB 21 Bmta Aegitops. 
IIOTeHI~HaJII, HMe ~OHOpM, o6aa~alom~te IIOJIHO~ pesIICTeHTHOCTBIO 6RIJIH Ha~i~eHM 

y ~I.IYIJIOII~HBIX IIIOpM Ae. speltoides, Ae. longissima ssp. sharonensi$, Ae. markgrafii 
x y TeTpanaoH~ns~x Ae. geniculata. 06eym/lamTca MeTOAM nepeHoca reRoB pes~eTeRT- 
H0CTH 0T ow~easHmX B~OB Aegilops i~a nmeRH~y Triticum aestivum. 
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