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ʆʩʦʙʝʥʥʦʩʪʠ ɼʅʂ-ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʷ ʫ 

ʨʘʩʪʝʥʠʡ:

1.ɻʝʥ  ʮʠʪʦʭʨʦʤ ʉ ʦʢʩʠʜʘʟʳ1 (ʉʆ1) ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʧʦ ɼʅʂ-ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʶ 

ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ 

ʥʘʢʦʧʣʝʥʠʷ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ïʚ 10-100 ʨʘʟ 

ʤʝʥʴʰʝʡ, ʯʝʤ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʨʘʟʥʦʡ ʫ ʨʘʟʥʳʭ 

ʦʙʲʝʢʪʦʚ.

2. ʈʘʟʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʭʣʦʨʦʧʣʘʩʪʥʦʛʦ 

ʛʝʥʦʤʘ ʠ ITS-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʤʘ ʷʜʨʘ 

ʧʳʪʘʣʠʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʘ ʜʣʷ 

ɼʅʂ-ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʷ ʫ ʨʘʩʪʝʥʠʡ.

ʅʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ITS1-5.8SrDNA-ITS2 (*),

ʠʥʪʨʦʥ ʛʝʥʘ trnL, ʤʝʞʛʝʥʥʳʡ ʩʧʝʡʩʝʨ trnH-psbA,     

ʛʝʥs matKʠ rbcL.

ʕʥʪʫʟʠʘʟʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ ɼʅʂ-

ʰʪʨʠʭʢʦʜʦʚ (ʧʦ Hollinsworth et al., 2011): 

*
*



ɺʘʨʠʘʙʝʣʴʥʳʝ ʧʦʟʠʮʠʠ ʚ ʫʯʘʩʪʢʝ ITS1-5,8SrDNA-ITS2 ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʠʙʳ Phalarideae

Anthoxanthum

Hierochloe

Phalaris

ɼʣʠʥʘ ITS1 ʫ ʟʣʘʢʦʚ212-221 bp

ɼʣʠʥʘ ITS2 - 209-221 bp; ʜʣʠʥʘ 5.8S ʨɼʅʂ ï164 bp



ȴɓɘɑəɣɔɎɚɝɞɨ 5.8S ɜȼȹȶ ɟ 24 ɎɔɐɚɎ ɜɚɐɌ Avena

ɔ ɖɗɌɐɚɝɛɑɢɔɠɔɣəɧɑ ɓɌɘɑəɧ ɐɗɫ BEP ɔ PACCAD

-ɛɚɓɔɢɔɔ, ɘɟɞɌɢɔɔ ɛɚ ɖɚɞɚɜɧɘ ɎɚɓəɔɖɌɪɞ əɑɚɐəɚɖɜɌɞəɚ Ɏ ɜɌɓəɧɡ ɞɜɔɍɌɡ Poaceae ;

- ɝɔəɌɛɚɘɚɜɠəɧɑ ɓɌɘɑəɧ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ Ɏɝɑɡ ɓɗɌɖɚɎ ɖɗɌɐɧ PACCAD
*

U

Aɸ



G ʚ ʧʦʣʦʞʝʥʠʠ 55

ʉʚ ʧʦʣʦʞʝʥʠʠ 103

(Bambusoideae,

Ehrhartoideae,

Pooideae)

ʫ ʚʩʝʭ ʚ 5.8S ʨɼʅʂ
G ʚ ʧʦʣʦʞʝʥʠʠ 55

ʠ ʉʚ ʧʦʣʦʞʝʥʠʠ 103

ʢʘʢ ʫ ʧʨʠʤʠʪʠʚʥʳʭ

ɿʣʘʢʦʚ ʠ ʫ Joinvillea

ʋ ʚʩʝʭ ʚ 5.8S ʨɼʅʂ

Aʚ ʧʦʣʦʞʝʥʠʠ 55

ʠUʚ ʧʦʣʦʞʝʥʠʠ 103

ʂʣʘʜʘ BEP

ʂʣʘʜʘ PACCAD
(Panicoideae, Aristidoideae,

Centothecoideae, Chloridoideae,

Arundinoideae, Danthonioideae)

Pharus, Streptochaeta

Joinvillea G ʚ ʧʦʣʦʞʝʥʠʠ 55

ʉʚ ʧʦʣʦʞʝʥʠʠ 103

AU

ʌʀʃʆɻɽʅɽʊʀʏɽʂʆɽ

ɼʈɽɺʆ ɿʃɸʂʆɺ

ʧʦ ʜʘʥʥʳʤ

Grass Phylogeny

Working

Group



P-ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ  ʧʦ ITS 

ʥʘ ʧʨʠʤʝʨʝ ʨʦʜʘ  Colpodium sensu lato ʠ ʨʦʜʘ Zingeria

(% ʥʫʢʣʝʦʪʠʜʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʟʣʠʯʘʶʪʩʷ ʩʨʘʚʥʠʚʘʝʤʳʝ ɼʅʂ)

ʈʘʟʥʠʮʘ ʥʞʟʝʬ ITS Zingeriatrichopodaʡ Z. biebersteiniana- 1.2ð3.7%.
ʥʞʟʝʬ Colpodium versicolor ʡZingeriaspp.  ð3.1ð4.2%,

ʉolpodium versicolor    ð ʊatabrosella variegata ð10%
ʉolpodium versicolor   ð Paracolpodium altaicum ð11%
ʉolpodium versicolor      ð Hyalopoa spp. ð11-12%

__________________________________________________

ɽʤʸ ʪʩʙʛʦʞʦʡʸ:  Colpodium versicolor - Poa spp. 11-17% 
Colpodium versicolor ðAvena spp. 13-15%



ɼʝʣʝʮʠʠ ʠ ʚʩʪʘʚʢʠ ʚ ʠʥʪʨʦʥʝ ʛʝʥʘ trnL ʠ ʩʧʝʡʩʝʨʝ trnL-trnF ʫ Phalarideae

ɸ

H

Ph



ʇʨʦʝʢʪ çɿʃɸʂʀ ɸʃʊɸʗè (ʨʫʢ. ɽ.ʆ. ʇʫʥʠʥʘ)è 



4 ʧʦʜʩʝʤʝʡʩʪʚʘ, 11 ʪʨʠʙ:

ʇʦʜʩʝʤ.ERHARTHOIDEAE Jacq.- Fel. ex Caro

ʊʨʠʙʘORYZEAE Dumort. 1 ʨʦʜ 1 ʚʠʜ

ʇʦʜʩʝʤ. POOIDEAE Benth. 

ʊʨʠʙʘBRACHYPODIEAE Harz                         1 ʨʦʜ 2 ʚʠʜʘ

ʊʨʠʙʘHORDEEAE Martinov.                             7 ʨʦʜʦʚ52 ʚʠʜʘ

ʊʨʠʙʘBROMEAE Dumort.                                  2 ʨʦʜʘ 5 ʚʠʜʦʚ

ʊʨʠʙʘPOEAE R. Br.                                         26 ʨʦʜʦʚ 124 ʚʠʜʘ

ʊʨʠʙʘMELICEAE  Link ex Endl.                          4 ʨʦʜʘ 6 ʚʠʜʦʚ

ʊʨʠʙʘSTIPEAE Dumort.                                      3 ʨʦʜʘ 20 ʚʠʜʦʚ

ʊʨʠʙʘARUNDINEAE Dumort.                             1 ʨʦʜ 1 ʚʠʜ

______________________________________________________________

ʇʦʜʩʝʤ. CHLORIDOIDEAE Kunth ex Beilschm.

ʊʨʠʙʘAELUROPODEAE Nevski ex Bor                1 ʨʦʜ 1 ʚʠʜ

ʊʨʠʙʘERAGROSTIDEAE Stapf              3 ʨʦʜʘ 7 ʚʠʜʦʚ

ʀʪʦʛʦ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʠ ʨʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʦʢʦʣʦ 48 ʨʦʜʦʚ, 208 ʚʠʜʦʚ

ʀʟ ʥʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʝʢʚʝʥʠʨʦʚʘʥʳ ʥʘʤʠ

ITS-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʨʘʡʦʥʳ trnL-trnF :

53 ʚʠʜʘ ʠʟ 19 ʨʦʜʦʚ ʠ 13 ʨʘʥʝʝ ʥʝʦʧʠʩʘʥʥʳʭ

ʚʠʜʦʚ, ʧʦʜʚʠʜʦʚ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʛʠʙʨʠʜʦʚ. 



ɼʅʂ-ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʝ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʬʠʣʦʛʝʥʠʷ ʠ ʮʠʪʦʛʝʥʝʪʠʢʘ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ 

ʥʦʚʳʭ ʚʠʜʦʚ

ʌʠʣʦʛʝʥʠʷ ʨʦʜʘ Catabrosa. 
ɿʚʝʟʜʦʯʢʘʤʠ ʦʪʤʝʯʝʥʳ 2 ʥʦʚʳʭ ʚʠʜʘ

ʂʘʨʠʦʪʠʧ 

Catabrosa 

ledebourii 

2n=40 ï

ʧʝʨʚʳʡ 

ʦʢʪʦʧʣʦʠʜ, 

ʥʘʡʜʝʥʥʳʡ ʚ 

ʨʦʜʝ 

Catabrosa

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ C. ledebourii 

ʠ C. bogutensis ʚ ʉʠʙʠʨʠ

ɼʚʘ ʥʦʚʳʭ ʚʠʜʘ: ʂʘʪʘʙʨʦʟʘ 

ʃʝʜʝʙʫʨʘ ʠ ʂ. ʙʦʛʫʪʠʥʩʢʘʷ



ɿʘʨʦʩʣʠ Catabrosa ledebourii ʥʘ ʨʘʟʣʠʚʝ ʨ. ɹʘʣʭʘʰ ʚ ʏʫʡʩʢʦʡ ʩʪʝʧʠ. 

ʀʶʣʴ 2015 ʛ.

ɼʚʘ ʥʦʚʳʭ ʚʠʜʘ Catabrosa ïʂʘʪʘʙʨʦʟʘ 

ʃʝʜʝʙʫʨʘ ʠ  ʂʘʪʘʙʨʦʟʘ ʙʦʛʫʪʠʥʩʢʘʷ ʦʧʠʩʘʥʳ. 

ʀʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʢʘʨʠʦʣʦʛʠʯʝʩʢʠ ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ ITS ʠ 

trnL-trnF



Nosov N.N., Punina E.O., Rodionov A.V. Two new species of Poa (Poaceae) from the Altai Mountains, southern Siberia // 

Ann. Bot. Fennici. 2015, Vol. 52. P. 19-26. 

Poa x levitskyi Nosov 

Poa x navashinii Nosov 

ʉʨʘʚʥʝʥʠʝ ITS ʠ ʨʘʡʦʥʘ trnL-trnF 

ʛʝʥʦʤʘ ʭʣʦʨʦʧʣʘʩʪʦʚ ʧʦʟʚʦʣʠʣʦ 

ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʠ ʨʘʥʝʝ 

ʦʧʠʩʘʥʥʳʭ ʚʠʜʦʚ Poa ʚʦʟʥʠʢʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʩʝʢʮʠʦʥʥʦʡ, ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʤʝʞʨʦʜʦʚʦʡ 

ʛʠʙʨʠʜʠʟʘʮʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʥʦʚʳʭ, ʦʧʠʩʘʥʥʳʭ ʥʘʤʠ 

ʚʠʜʦʚ ʤʷʪʣʠʢʦʚ ʛʠʙʨʠʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʘʡʜʝʥʥʳʭ ʥʘ ɸʣʪʘʝ.



ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ITS ʫ 

Milium effusum L. (ʙʦʨ ʨʘʟʚʝʩʠʩʪʳʡ)

(ʂʦʮʝʨʫʙʘ ʠ ʩʦʘʚʪ.)

ɹʳʣʠ ʩʝʢʚʝʥʠʨʦʚʘʥʳ ITS-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ

Millium effusumʠʟ 45 ʤʝʩʪʦʦʙʠʪʘʥʠʡé



ɺʘʨʠʘʙʝʣʥʳʝ ʩʘʡʪʳ ʚ ITS Milium effusum ʠʟ ʨʘʟʥʳʭ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ
1111112 23344444444455555555  

234445670066992 45701455678902234468

623670280567184 60625768565861346918

ʆʩʪʘʣʴʥʦʡ ʤʠʨ        TTTCTTCATTATTTCCTT- TTATTTTATATCCT- C

ʂʠʪʘʡ* .. CC. CTGCCCCCC.. CCCGGGCGCCGC. C. CCGT

ʗʧʦʥʠʷ               CCCTCCTGCCCCCCT. CCCGGGCGCCGCCCTTCGT

ʈʦʩ. ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ# CCC. CCTGCCCCCCTTCCCGGGCGC. GCCCTTCGT

ʇʨʠʤʝʯʘʥʠʝ: ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ ʟʘʤʝʥʳ ʚ ʛʝʥʝ 5.8S ʨʈʅʂ

# - ʂʘʤʯʘʪʢʘ, ʉʘʭʘʣʠʥ, ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ, ʍʘʙʘʨʦʚʩʢ

* - ʩʙʦʨʳ ʅ.ʄ.ʇʨʞʝʚʘʣʴʩʢʦʛʦ ʚ ʊʘʥʛʫʪʩʢʦʤ ʮʘʨʩʪʚʝ (1886)

ʂʈʀʇʊʀʏɽʉʂʀʁ ɺʀɼ ʉʈɽɼʀ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀ ʅɽʈɸɿʃʀʏʀʄʓʍ

ʈɸʉʊɽʅʀʁ, ʆʊʅʆʉʀʄʓʍ ʉʀʉʊɽʄɸʊʀʂɸʄʀ ʂ ʂʆʉʄʆʇʆʃʀʊʅʆʄʋ

ɺʀɼʋ ʉɽɺɽʈʅʆɻʆ ʇʆʃʋʐɸʈʀʗ Millium effusum

(ʦʪʣʠʯʠʷ ʧʦ 35 ʧʦʟʠʮʠʷʤʚ ʨʘʡʦʥʝ ITS1-5.8S ʨɼʅʂ-ITS2, 

ʚ ʪʦʤ ʯʠʩʣʝ 3 ʤʫʪʘʮʠʠ ʚ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤ ʛʝʥʝ 5.8S ʨʈʅʂ)



ɽʚʨʦʧʝʡʩʢʠʝ,

ʟʘʧʘʜʥʦ-ʩʠʙʠʨʩʢʠʝ, 

cʝʚʝʨʦ-ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʧʦʧʫʣʷʮʠʠ

Milium effusum

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʝ ʧʦʧʫʣʷʮʠʠ çMilium 

effusumè - ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʩʪʝʥʠʷ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʝʚʨʦʧʝʡʩʢʠʭ, ʢʘʥʘʜʩʢʠʭ ʠ 

ʟʘʧʘʜʥʦ-ʩʠʙʠʨʩʢʠʭʦʙʨʘʟʮʦʚ.

Milium schmidtianum

Milium transcaucasicum



Anthoxanthum
Hierochloe

Phalaris

ɿʣʘʢʠ ʪʨʠʙʳ Phalarideae



2n=6

2n=7

2n=14

ʅʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʪʨʠʙʘ Phalarideae ʧʦʣʠʬʠʣʝʪʠʯʥʘ 

ʊʨʠ ʨʦʜʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʪʫ ʢʣʘʜʫ, Anthoxanthum, Hierochloe 

ʠ Ataxia ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳʚ ʦʜʠʥ ʨʦʜ Anthoxanthum.

Robert Brown 

(1773 ï1858)



ʕʪʦʡ ʜʫʧʣʠʢʘʮʠʠ ʥʝʪ ʫ ʚʠʜʦʚ Anthoxanthum, 

ʚʳʜʝʣʷʝʤʳʭ ʨʘʥʝʝ ʚ ʨʦʜ Ataxia Brown, ʥʝʪ

ʝʝ ʠ ʫ Hierochloe

ɼʫʧʣʠʢʘʮʠʠ ʚ ʩʧʝʡʩʝʨʝ trnL-trnF. 



 Hierochloe alpina

 Hierochloe alpina ssp. orthanta

 Hierochloe occidentalis

 Hierochloe pauciflora

 Hierochloe laxa

 Hierochloe rariflora (N.S. Wales)

 Hierochloe sibirica (ȶɑɘɑɜɚɎɝɖɌɫ ɚɍɗ.)

 Hierochloe ochnotensis

 Hierochloe hirta ssp arctica

 Hierochloe repens

 Hierochloe australis

 Anthoxanthum siamense

 Hierochloe mexicana

 Anthoxanthum hookeri

 Anthoxanthum amarum

 Anthoxanthum aristatum

 Anthoxanthum odoratum (ȬɗɞɌɕ)

 Anthoxanthum odoratum (ȶɌəɌɐɌ)

 Anthoxanthum puelii

 Briza media

 Briza minor

 Briza subaristata

 Calamagrostis arundinacea

 Ammophila arenaria

 Calamagrostis villosa

 Agrostis capillaris

 Agrostis stolonifera

 Polypogon fugax

 Polypogon maritimus

 Phalaris aquatica

 Phalaris minor

 Phalaris arundinacea

 Phalaris coerulescense

 Phalaris paradoxa

 Phalaris truncata

 Phalaris brachystachys

 Phalaris canariensis

 Trisetum hispidum

 Koeleria splendens

 Koeleria pyramidata

 Koeleria vallesiana

 Trisetum ovatum

 Graphephorum wolfii

 Arrhenatherum elatius

 Arrhenatherum calderae

 Avena macrostachya

 Avena sativa

 Avena longiglumis

 Alopecurus pratensis

 Alopecurus gerardii

 Apera interrupta

 Alopecurus borealis

 Beckmannia syzigachne

 Dupontia fisheri

 Arctophila fulva

 Cinna latifolia

 Avenula pubescens

 Phleum pratense

 Poa annua

 Poa trivialis

 Poa pratensis

 Milium effusum

 Catabrosa werdermannii

 Catabrosa aquatica

 Dactylis hispanica

 Dactylis glomerata

 Sesleria insularis

 Sesleria caerulea

 Deschampsia cespitosa

 Deschampsia antarctica

 Deschampsia flexuosa

 Aira cupaniana

 Avenula bromoides

 Festuca arundinacea

 Lolium perenne

 Lolium rigidum

 Festuca gigantea

 Brachypodium distachyon

 Brachypodium sylvaticum

 Secale cereale

63

34

70

27

80

58

39

46

91

54

46

59

100

100

42

52

91

68

100

78

57

30

42

68

35

97

79

99

97

86

65

80

99

72

97

67

40

78

66

96

52

74

90

69

98

100

34

87

100

36

92

15

100

97

93

50

32

89

57

62

62

81

47

78

16

21

40

22

80

85

100

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʨʝʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ

ʨʘʡʦʥʘ trnL-trnF ʤʝʪʦʜʦʤ Neighboor-Joining. 

ɼʝʣʝʮʠʠʠ ʜʫʧʣʠʢʘʮʠʠ ʚ trnL-trnF,

ʩʦʧʨʦʚʦʞʜʘʚʰʠʝ ʜʠʚʝʨʛʝʥʮʠʶ ʨʦʜʦʚ

ʠ ʚʠʜʦʚ Anthoxanthinae

ʈʦʜ Ataxia Brown ʩʣʝʜʫʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ,

ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʚʝʜʝʪ ʢ

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʦʜʘ Anthoxanthumʠ

ʨʦʜʘ Hierochloeʚ ʧʨʝʞʥʝʤ ʦʙʲʝʤʝ.

ɼʠʧʣʦʠʜʥʳʡ ʚʠʜ H. austarlisïʢʨʠʧʪʠʯʝʩʢʠʡ

ʪʘʢʩʦʥ, ʧʦ ʤʦʨʬʦʣʦʛʠʠ ïHierochloe, ʥʦ

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʣʝʞʘʱʠʡ ʥʘ ʚʝʪʚʠ, ʜʘʚʰʝʡ

Ataxiaʠ Anthoxanthum



ʉʝʢʚʝʥʠʨʦʚʘʥʳ 45 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʨʘʡʦʥʘ ITS ʠ 17 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʨʘʡʦʥʘ 

trnL-trnF ʚʠʜʦʚ ʨʦʜʘ Elymus. 

ɺʩʝ ʚʠʜʳ ʧʦʣʠʧʣʦʠʜʳ. ʂʘʢ ʫ ʚʩʝʭ 

ʇʰʝʥʠʮʝʚʳʭ, ʦʯʝʥʴ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʤʝʞʚʠʜʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʤ 

ʤʘʨʢʝʨʘʤ (0.0-3.5%). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʤʝʞʚʠʜʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ.



ɺʳʜʝʣʠʚ ʧʘʨʩʠʤʦʥʠʯʥʦ-ʟʥʘʯʠʤʳʝ ʩʘʡʪʳ,

ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʩʠʩʪʝʤʫ ʨʠʙʦʪʠʧʦʚ



2 ʩʝʤʝʡʩʪʚʘ ʨʠʙʦʪʠʧʦʚ,

Northern  St-rDNA ʠ 

Southern St-rDNA, ʚ ʢʘʞʜʦʤ 

ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʤʠʥʦʨʥʳʝ 

ʚʘʨʠʘʥʪʳ



ʉʝʪʴ NeigbourNet (ʧʨʦʛʨʘʤʤʘ SplitsTree4) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ITS ʚʠʜʦʚ Elymus.

ɸʥʘʣʠʟ ʧʘʨʩʠʤʦʥʠʯʥʦ ʟʥʘʯʠʤʳʭ ʩʘʡʪʦʚ ʚ ITS ʚʠʜʦʚ ʨʦʜʘ Elymus ʬʣʦʨʳ ʈʦʩʩʠʠ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ ʚʳʷʚʠʣ ʜʚʘ ʩʝʤʝʡʩʪʚʘ ʨɼʅʂ (4 ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʘ): 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʖʞʥʦʡ ʉʠʙʠʨʠ, ʗʢʫʪʠʠ, ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ɽʚʨʘʟʠʠ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʘʢʞʝ ʚ ʉʝʚʝʨʥʦʤ ʂʠʪʘʝ ʨʠʙʦʪʠʧʳ Northern St-rDNA ʠ 

Northern dahuricus St-rDNA, ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʚ ʇʨʠʤʦʨʴʝ, ʚ ʚʦʩʪʦʯʥʦʤ ʠ ʟʘʧʘʜʥʦʤ ʂʠʪʘʝ, ʂʦʨʝʝ, ʀʨʘʥʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠʝ 

ʚ ʖʞʥʦʡ ʉʠʙʠʨʠ ʨʠʙʦʪʠʧʳ Southern St-rDNA ʠ Southern dahuricus St-rDNA.



ɼʅʂ-ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʝ ʩʫʙʛʝʥʦʤʦʚ ʧʦʣʠʧʣʦʠʜʦʚ.



ʂʘʢ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʣʠʧʣʦʠʜʳ ʫ ʨʘʩʪʝʥʠʡ ?

Munzing (1936) ʠ Darlington (1937) ʧʦʣʘʛʘʣʠ, 

ʯʪʦ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ïʧʦʣʠʧʣʦʠʜʳ. 

Stebbins (1950) - 30-35% ʢʘʨʠʦʪʠʧʠʨʦʚʘʥʥʳʭ  ʨʘʩʪʝʥʠʡ ʧʦʣʠʧʣʦʠʜʳ. 

Grant (1963) ʧʨʝʜʣʦʞʠʣ ʩʯʠʪʘʪʴ ʚʩʝ ʨʘʩʪʝʥʠʷ ʚ ʢʘʨʠʦʪʠʧʝ

ʢʦʪʦʨʳʭ 28 ʠ ʙʦʣʝʝ ʭʨʦʤʦʩʦʤ ʧʦʣʠʧʣʦʠʜʘʤʠ ïʪʘʢʦʡ ʨʘʩʯʝʪ ʜʘʣ 

47% ʧʦʣʠʧʣʦʠʜʦʚ. 

Goldblatt (1980) ʧʨʝʜʣʦʞʠʣ ʩʯʠʪʘʪʴ ʧʦʣʠʧʣʦʠʜʘʤʠ ʚʩʝ ʨʘʩʪʝʥʠʷ, 

ʚ ʢʘʨʠʦʪʠʧʘʭ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 18 ʭʨʦʤʦʩʦʤ ïʪʘʢʠʭ ʦʢʦʣʦ 70%. 

48



48

Wood et al., 2009 ï15% ʚʠʜʦʚ ʧʦʣʠʧʣʦʠʜʳï

- ʨʘʩʩʯʠʪʳʚʘʣʠ % ʧʦʣʠʧʣʦʠʜʦʚʚ ʨʦʜʘʭ, ʛʜʝ

- ʚʳʷʚʣʷʣʠʩʴ ʧʦʣʠʧʣʦʠʜʥʳʝ ʨʷʜʳ. ɺ ʨʦʜʘʭ,

- ʦʩʥʦʚʥʦʝ ʯʠʩʣʦ x ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ ʥʠʟʢʠʤ

- (2-7) ʜʦʣʷ ʧʦʣʠʧʣʦʠʜʥʳʭ ʚʠʜʦʚ ʙʳʣʦ 50%



27

ɹʳʩʪʨʘʷ ʧʦʪʝʨʷ ʘʥʝʫʧʣʦʠʜʘʤʠ ʨɼʅʂ ʦʜʥʦʛʦ ʠʟ çʨʦʜʠʪʝʣʝʡè ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʷʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʫʙʛʝʥʦʤʦʚ ʧʦʣʠʧʣʦʠʜʦʚ

ʂʘʨʠʦʪʠʧ 

Poa litorosa, 

2n=ʦʢ. 265, x=7 

ʦʢʦʣʦ 38 ʩʫʙʛʝʥʦʤʦʚ

ʀʟHair, 1968

ʆʊʉʖɼɸ ʉʇɽʎʀʌʀʏɽʉʂɸʗ ɿɸɼɸʏɸ:  

ɼʅʂ-ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʝ ʩʫʙʛʝʥʦʤʦʚ ʧʦʣʠʧʣʦʠʜʦʚ. ʕʪʦ ʧʫʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʣʠʧʣʦʠʜʦʚ.



ʆʩʦʙʳʡ ʤʝʭʘʥʠʟʤ ʵʚʦʣʶʮʠʠ ʛʝʥʦʤʦʚ 

ʧʦʣʠʧʣʦʠʜʦʚ ʦʙʥʘʨʫʞʝʥ ʚ ʨʦʜʝ Paeonia. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʢ ʫ ʥʝʜʘʚʥʦ ʚʦʟʥʠʢʰʠʭ 

ʩʧʦʥʪʘʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʢʫʩcʪʚʝʥʥʳʭ 

ʛʠʙʨʠʜʦʚ ʧʠʦʥʦʚ, ʪʘʢ ʠ ʫ ʧʦʣʠʧʣʦʠʜʥʳʭ 

ʚʠʜʦʚ ʧʠʦʥʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʦʛʝʥʠʟʘʮʠʠ ʛʝʥʦʚ35S ʨʈʅʂ. 



ʌʨʘʛʤʝʥʪ ʭʨʦʤʘʪʦʛʨʘʤʤʳ, ʩʦʜʝʨʞʘʱʠʡ ʜʚʦʡʥʳʝ ʧʠʢʠ - ʚ 

ʵʪʠʭ ʧʦʟʠʮʠʷʭ ʚ ʛʝʥʦʤʝ ʚʠʜʥʳ ʜʚʘ ʨʘʟʥʳʭ ʥʫʢʣʝʦʪʠʜʘ 

C+G A+T A+G   T+G                                      A+G                A+C

S      W      R       K                                          R                     M

ʇʠʦʥʳ:        Sang et al. (1995) ʠ ʇʫʥʠʥʘ ʠ ʩʦʘʚʪ. (2012)

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʧʠʦʥʦʚ ʚ ʛʝʥʦʤʘʭ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʚ ʦʜʥʦʡ ʧʦʟʠʮʠʠ ɼʅʂ

ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʜʚʘ ʨʘʟʥʳʭ ʥʫʢʣʝʦʪʠʜʘ ï

ɻʀʇʆʊɽɿɸ: ʫ ʛʠʙʨʠʜʥʳʭ ʪʘʢʩʦʥʦʚ ʧʠʦʥʦʚ ʩʦʭʨʘʥʷʶʪʩʷ ʨɼʅʂ 

ʜʚʫʭ çʨʦʜʠʪʝʣʝʡè 



P.anomala x P. tenuifolia ?

P. anomala P. tenuifolia

ʍ

ʉʧʦʥʪʘʥʥʳʡ

ʛʠʙʨʠʜ P. anomala

ʠ P. tenuifoliaʚ

ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ

ɹʀʅ ʈɸʅ



Ȼɚɗɔɘɚɜɠəɧɑ ɛɚɓɔɢɔɔ Ɏ ITS 1-5.8 S rDNA -

ITS 2 

cɛɚəɞɌəəɚɏɚ ɏɔɍɜɔɐɌ P. anomala x P. 

tenuifolia

74

9

7

1

0

5

1

0

8

1

3

8

1

3

9

2

0

2

2

2

7

2

3

1

4

0

3

4

6

7

5

3

0

5

9

4

6

2

0

6

2

1

6

3

9

Ɇ

P.anomala
ʉʘʨʣʳʢ

C G A T A G G T T T C T G

T

A T T 1

P.anomala 
ʂʝʤʝʨʦʚʦ

C G A T A G G T T T C T G

T

A T T 1

P.anomala
ʊʫʚʘ

C G A T A G G T T T C T G

T

A T T 1

P.anomala
ʆʥʛʫʜʘʡ

C G A T A G G T T T C T G

T

A T T 1

P.anomala x 

tenuifolia

C

T

G A

G

K A

T

G

T

G G

T

T

C

T

C

C T

C

G

T

A

G

T

A

T

C

13

P.tenuifolia
ʄʘʨʢʦʪʭ

T T G G T T A G T

C

C A C T G A C 2

P.tenuifolia
PTU27694

T T G G T T A G C C A C T G A C 0



ʉʨʘʚʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ ITS1-5.8s rRNA-ITS2 

ʫ P. tenuifolia, P. caucasica, ʠʭ ʛʠʙʨʠʜʘP. x majkoaeʠ P. hybrida

P. caucasica
P. X majkoae P.tenuifolia

M = A ʠ C,   R = A ʠ G,   W = A ʠ T,   S = C ʠ G,   Y = C ʠ T,   K = G ʠ T



ʇʦʣʠʤʦʨʬʥʳʝ ʩʘʡʪʳ ʫ ʩʘʜʦʚʳʭ ʛʠʙʨʠʜʦʚ ʧʠʦʥʦʚ

ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ 27 ʩʦʨʪʦʚ  10 - ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʷʪ ʦʪ P. lactiflora, 1 

ïʦʪ P. officinalis, 13 ïʦʪ ʛʠʙʨʠʜʠʟʘʮʠʠ P. lactifloraʠ P. peregrina,ʠʣʠ P. officinalis,ʠ 3 ïɻ ʪʦ 

Itoh-ʛʠʙʨʠʜʳ (ʛʠʙʨʠʜʳ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ ʪʨʘʚʷʥʠʩʪʳʭ ʧʠʦʥʦʚ).



P. macrophylla                         ñBallerinaò                         P. lactiflora

ʉʨʘʚʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ ITS1-5.8s rRNA-ITS2 

ʫ P. macrophylla, P. lactiflora ʠʛʠʙʨʠʜʘçBallerinaè



The origin of few polyploid 

Avena 

species inferred from 

ITS polymorphism study



Traditional view on the genus Avena

Section Euavena Griseb.



Phylogenetic tree of Avena

species inferred by the 

analysis of the sequences 

ITS1 and ITS2: 

A-genome

C-genome

Sanger sequencing show only A-

genome specific rDNA sequences

in polyploid Avena species. It is 

appeared that there is an 

elimination of the C-genome rDNA 

in the polyploid genomes.

Perrenial oat A. macrostachya

carries a C-genome ribotype



To reveal the origin of the 

C-genome in polyploid 

oats we, based on the  

sequences of ITS1 and 

ITS2 of Avena species, 

(Rodionov et al., 2005), 

designed C-genome ITS 

specific primers 

M13R-cAvenaITS1F and

M13R-cAvenaITS2R. 

This approach has yielded 

the presence of minor 

quantities of C-genomic 

rDNA of an ancestor 

species, that was related 

to Avena ventricosa in the 

tetraploids A. magna and 

A. murphyi as well as in 

the hexaploids A. sativa ʠ

A. occidentalis.



This approach has yielded 

the presence of minor 

quantities of C-genomic rDNA 

of an ancestor species, that 

was related to Avena 

ventricosa (        ) in the 

tetraploids A. magna (       )

and A. murphyi  (      )as well 

as in the hexaploids A. sativa 

(         ) , A. occidentalis (       )

and A. fatua (           ).

A-genome

C-genome

Our results correspondent 

with the results 

N.Nikoloudakis &Ŀ A.Katsiotis

(2008) who used another pair 

of C-genome specific primers



%

General number of 

sequenced ITS1 

ʉ-genome specific A-genome specific

Avena insularis 

(2067, Sicily);

827

100%

24

2.9%

803

97.1

Avena ludoviciana 

(389, Venesuella); 1-

41

790

100%

14

1.8%

776

98.2%

Avena ludoviciana 

(389, Venesuella); 2-

42

757

100%

13

1.7%

744

98.3%

Avena fatua 

(30, Tuva);1-45

873

100%

21

2.4%

852

97.6%

Avena fatua

(30, Tuva);2-46

777

100%

19

2.4%

759

97.6%

Avena sterilis 

(511, Israel);1

766

100%

10

1.3%

756

98.7%

Avena sterilis

(511, Israel);2

827

100%

13

1.6%

814

98.4%

NGS:  There are only 1-3% of C-genome specific rDNA loci

in allopolyploid  Avena genomes
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