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A\str[]t   

Tbcm mno^s q[m ]ih^o]n_^ ni ^_n_lgch_ nb_ ^cff_l_hn jfic^s f_p_fm i` p[lciom 

mj_]c_m i` nb_ a_hom Avena, fi][n_^ ch hilnb_lh Afa_lc[, omcha ^cff_l_hn   

giljbifiac][f [h^ _]i-a_ial[jbc][f j[l[g_n_lm. Tb_ mj_]c`c] i\d_]ncp_m i` 

nb_ chp_mnca[ncih q_l_ ni _mncg[n_ jb_hinsjc] ^cp_lmcns `il ^cff_l_hn        

giljbifiac][f ^_m]lcjnilm. Oh_ boh^l_^ [h^ nbclns-_cabn jijof[ncihm i` nb_ 

a_hom Avena q_l_ ]iff_]n_^ `lig 98 ^cff_l_hn mcn_m ch hilnb_lh Afa_lc[. H[l-

p_mn mcn_m q_l_ ^_n_lgch_^ \[m_^ ih f[ncno^_, fihacno^_, [h^ [fncno^_. Tb_ 

jfopcinb_lgc] Eg\_la_l koinc_hn (Q2) q[m c^_hnc`c_^ \s ]ig\chcha nbl__ 

]fcg[nc] `[]nilm (P = [hho[f l[ch`[ff, M = [p_l[a_ i` nb_ g[rcgog n_gj_l[-

nol_ i` nb_ q[lg_mn gihnb, [h^ g = [p_l[a_ i` nb_ gchcgog n_gj_l[nol_ 

i` nb_ ]if^_mn gihnb). Tb_ chn_ljl_n[ncih i` nbcm koinc_hn l_kocl_^ nb_ om_ i` 

nb_ Eg\_la_l ]fcg[n_ ^c[al[g, qbc]b jf[]_^ _[]b mn[ncih ch ih_ i` nb_ 54 

]ig\ch[ncihm i` \ci]fcg[nc] M_^cn_ll[h_[h ]fcg[n_. Ti _p[fo[n_ chnl[ [h^ 

chn_l-mj_]c`c] giljbifiac][f p[lc[ncihm [h^ nb_ _rn_hn ni qbc]b nb_s _rjl_mm 

a_higc] p[lc[ncihm, nb_ il^ch[ncih-\[m_^ Plch]cj[f Cigjih_hn Ah[fsmcm 

q[m j_l`ilg_^. Tb_ l_mofnm mbiq_^ nb_ jl_m_h]_ i` nb_ `iffiqcha mj_]c_m:  

A. barbata qcnb 59 []]_mmcihm, A. wiestï qcnb 27 []_mmcihm, 21 []]_mmcihm i`  

A. hirtula, 13 []]_mmcihm i` A. longiglumis, 9 []]_mmcihm i`  

A. macrostachya, 3 []]_mmcihm i` A. clauda, 4 []]_mmcihm i`  A. eriantha (_r-

Pcfim[), [h^ 2 []]_mmcihm i` A. ventricosa. Qo[hncn[ncp_ nl[cnm q_l_ ]lo]c[f `il 

^cmnchaocmbcha chn_l [h^ chnl[-mj_]c`c] ch^cpc^o[fm. Miljbifiac][f p[lc[ncihm 

jlip_^ f[la_fs ni _rjl_mm a_higc] p[lc[ncih [giha nb_ mj_]c_m mno^c_^, 

_mj_]c[ffs ch ^cmnchaocmbcha \_nq__h mj_]c_m ][llscha \inb A [h^ C  

a_hig_m. Tb_ giljbifiac][f ^cff_l_h]_m ]iof^ hin ]ihp_s nb_ a_higc] 

^cff_l_h]_m [giha mj_]c_m nb[n mb[l_ nb_ C a_hig_.   

 

K_ywir^s   

Avena ; giljbifias; _]i-a_ial[jbs; a_higc]; M_^cn_ll[h_[h ]fcg[n_    

 

Ihtri^u]tcih   

O[nm [l_ ih_ i` nb_ gimn cgjiln[hn ]_l_[f ]lijm ch nb_ qilf^. Tb_ a_hom 

Avena L. \_fiham ni nb_ nlc\_ Ap_h_[_ Dogiln, nb_ mo\`[gcfs Piic^_[_ 

B_hnb, [h^ nb_ `[gcfs Pi[]_[_ (Gl[gch_[_). In ch]fo^_m [\ion 28 qcf^ [h^ 

]ofncp[n_^ mj_]c_m qilf^qc^_ (1), qcnb ^cff_l_hn jfic^s f_p_fm (^cjfic^, n_nl[-

jfic^, [h^ b_r[jfic^), qbc]b fcgcnm nb_cl giljbifiac] ^cff_l_hnc[ncih. Wcf^ 

mj_]c_m l_`f_]n [ qc^_ l[ha_ i` \in[hc][f [h^ _]ifiac][f ^cp_lmcns, g[chfs 

aliqcha ch M_^cn_ll[h_[h ]fcg[nc] l_acihm. 
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 Tb_ ^cjfic^ mj_]c_m [l_ ]f_[lfs ^cpc^_^ chni nqi  

^cmnch]n fch_[a_m qcnb nb_ A [h^ C a_hig_m. R_]_hn  

^_p_fijg_hnm ch gif_]of[l ]snia_h_nc]m, j[lnc]of[lfs 

`foil_m]_h]_ ch mcno bs\lc^ct[ncih (FISH) [h^ [ l_f[n_^ 

n_]bhcko_, a_higc] ch mcno bs\lc^ct[ncih (GISH), b[p_ 

[c^_^ l_m_[l]b chni nb_ a_hig_ ]igjimcncih i` [ffijifs-

jfic^m, nb_ j[clcha i` bigifiaiom ]bligimig_m, [h^ 

nb_ c^_hnc`c][ncih i` nl[hmfi][ncihm \_nq__h ]bligi-

mig_m i` ^c``_l_hn a_hig_m (2). Tqi ^c``_l_hn jli\_m 

q_l_ om_^ `il `foil_m]_h]_ ch mcno bs\lc^ct[ncih ni  

^cmnchaocmb \_nq__h A- [h^ C-a_hig_m nsj_m: A a_hig_-

mj_]c`c] jAm120 (3) [h^ C a_hig_-mj_]c`c] AF226063 (4, 

5). 

 In b[m \__h l_jiln_^ nb[n nb_ hog\_l i` Avena     

mj_]c_m `ioh^ ch Afa_lc[ p[lc_m `lig 10 ni 15 (1, 6, 7).      

Afnbioab nb_m_ mj_]c_m al_q qcf^fs, nb_s g[chfs i]-

]oll_^ ch hilnb_lh l_acihm i` Afa_lc[. Wcf^ mj_]c_m i` nb_ 

a_hom Avena [l_ [giha nb_ gimn ]igj_ncncp_ q__^m ch 

qchn_l ]_l_[fm (8) [h^ [l_ i` al_[n cgjiln[h]_. M[hs jl_-

pciom mno^c_m mbiq_^ nb_ g[ch giljbifiac][f (1, 6, 9-13) 

[h^ ]snifiac][f (4, 14-19) ^c``_l_h]_m \_nq__h p[lciom 

mj_]c_m i` nb_ Avena a_hom. Afa_lc[, \s cnm a_ial[jbc][f 

jimcncih l_jl_m_hnm [ bcab \ci^cp_lmcns i` jf[hn jijof[-

ncih, ^o_ ni cnm ]fcg[nc] ]ih^cncihm. O[nm [l_ [giha nb_ 

q_ff-ehiqh ]_l_[f jli^o]nm ch Afa_lc[. D_mjcn_ nb_  

cgjiln[h]_ i` nbcm ]_l_[f, ihfs `_q mno^c_m b[p_ \__h 

l_jiln_^ [\ion nbcm jf[hn ch Afa_lc[. Tbcm mno^s q[m  

]ih^o]n_^ ni _r[gch_ nb_ ^c``_l_hn mj_]c_m i` nb_ Avena 

a_hom ch hilnb_lh Afa_lc[. Ti nb_ \_mn i` iol ehiqf_^a_, 

q_ l_jiln_^ b_l_ `il nb_ `clmn ncg_, nb_ ch`fo_h]_ i` m_p-

_l[f _]i-a_ial[jbc][f `[]nilm ih nb_ ^cmnlc\oncih [h^ 

giljbifiac][f nl[cnm i` ^c``_l_hn     mj_]c_m i` nb_ mno^c_^ 

Avena a_hom ch Afa_lc[. Folnb_lgil_, nbcm l_m_[l]b q[m 

^ih_ ni ]b_]e qb_nb_l giljbifiac][f ^c``_l_h]_m [l_ 

_rjl_mmcihm i` a_h_nc] [h^ ]snifiac][f ^c``_l_h]_m  

\_nq__h nb_ mj_]c_m.   

 

M[t_rc[fs [h^ M_tbi^s 

Plant material and taxa identification        

Oh_ boh^l_^ nbclns-_cabn jijof[ncihm i` nb_ a_hom Avena 

`lig ^cff_l_hn \ci]fcg[nc] [h^ _]ifiac][f ]ih^cncihm q_l_ 

om_^ `il nb_ jl_m_hn mno^s, nb_s q_l_ ]iff_]n_^ `lig 98 

^cff_l_hn mcn_m, qbcf_ nb_ mj_]c_m q_l_ ]f[mmc`c_^ chni nb_ A 

[h^ C-a_hig_. Tb_ Avena a_hom []]_mmcihm q_l_ ]iff_]n_^ 

`lig 98 ^cff_l_hn mcn_m ch Nilnb_lh Afa_lc[ [m mbiqh ch Fca. 

1, ch]fo^cha, 59 []]_mmcihm i` A. barbata, 27 A. wiestï, 21 A. 

hirtula, 13 A. longiglumis, 9 A. macrostachya, 3 A. clauda, 4 

A. eriantha (_r jcfim[) [h^ 2 A. ventricosa. V[lscha hog\_l 

i` jf[hnm q_l_ l[h^igfs ]iff_]n_^ [n _[]b m[gjfcha mcn_. 

I^_hnc`c][ncih q[m p_lc`c_^ omcha nb_ e_s i` Limeonip (7). 

Morphological analyses         

Tb_ p[lc[ncih i` 69 giljbifiac][f ]b[l[]n_lm q[m [h[fst_^ 

(Sojjf_g_hn[ls T[\f_ 1). Sn_g, j[hc]f_, f_[`, mjce_f_n, [h^ 

m__^m ]b[l[]n_lcmnc]m q_l_ _r[gch_^ omcha [ gc]lim]ij_, 

\chi]of[l, g_n_l [h^ ][fcj_l. O\m_lp[ncihm q_l_ g[^_ ih 

nbl__ ch^cpc^o[f jf[hnm j_l jijof[ncih. A nin[f i` 414 ch^c-

pc^o[fm q_l_ _r[gch_^. Miljbifiac][f ]b[l[]n_lcmnc]m 

q_l_ m_f_]n_^ `lig mj_]c_m ^_m]lcjncihm i` ^cff_l_hn `fil[m 

[h^ `lig n[rihigc] mno^c_m (1, 6, 7, 9, 10, 13, 14, 20-22). 

L_[` [h^ mn_g ]b[l[]n_lm q_l_ g_[mol_^ [n nb_ nbcl^ 

hi^_. S__^m q_l_ i\m_lp_^ ch nb_ b[lp_mn_^ g[nol_ mjce_-

f_n’m. 

Ecogeographic parameters        

A afi\[f jimcncihcha msmn_g (GPS GARMIN _Tl_r gi^_f 30) 

q[m om_^ ni l_]il^ nb_ f[ncno^_, fihacno^_ [h^ [fncno^_ i` 

nb_ m[gjf_^ mcn_m. E[]b m[gjfcha mcn_ q[m ]b[l[]n_lct_^ \s 

nb_ `cp_ _]ifiac][f `[]nilm (Sojjf_g_hn[ls T[\f_ 2) i` M_^-

cn_ll[h_[h ]fcg[n_ (P = [hho[f l[ch`[ff, M = [p_l[a_ i` nb_ 

g[rcgog n_gj_l[nol_ i` nb_ q[lg_mn gihnb, g = [p_l-

[a_ i` nb_ gchcgog n_gj_l[nol_ i` nb_ ]if^_mn gihnb, Q2 

= Eg\_la_l ]i_ffc]c_hn [h^ A = [fncno^_). Tb_ ^[n[ mo\gcn-

n_^ ni NOM (N[ncih[f Offc]_ i` M_n_ilifias, Afa_lc[) q_l_ 

om_^ ni ]b[l[]n_lct_ nb_ ]fcg[nc] j[l[g_n_lm i` nb_ mno^-

Fca. 1. M[j ch^c][ncha nb_ fi][ncih i` nb_ m[gjf_^ ^cjfic^ [h^ n_nl[jfic^ []]_mmcihm i` nb_ Avena a_hom.  
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c_^ mcn_m. Hiq_p_l, ^[n[ `lig nbl__ mn[ncihm (Mcf[, 

AchT_gio]b_hn, [h^ Bfc^[) q_l_ hin [p[cf[\f_; nb_l_`il_, 

^[n[ `lig CLIMATE-DATA.ORG (bnnj://`l.]fcg[n_-^[n[.ila/) 

q[m om_^ `il nb_m_ mcn_m. 

Corrections of climatic data         

Tb_ l_`_l_h]_ mn[ncih ^[n[ ^c^ hin l_`f_]n nb_ []no[f  _]i-

a_ial[jbc][f [h^ \ci]fcg[nc] ]ih^cncihm. N[g_fs, q_     

[jjfc_^ [ ]ill_]ncih ni nb_ ]fcg[n_ ^[n[ \[m_^ ih _rnl[ji-

f[ncihm `il ^cff_l_hn [fncno^_m. A]]il^cha ni nb_ [fncno^ch[f 

al[^c_hn i` S_fnt_l ch bcm mno^s i` nb_ ]fcg[n_ i` Afa_lc[ (23) 

nb_ `iffiqcha al[^c_hnm [l_ [^pi][n_^: Fil jfopcig_nls, `il 

_p_ls 100 g [fncno^_, nb_l_ cm [h ch]l_[m_ i` 40 gg `il  

]ihnch_hn[f mcn_m [h^ 80 gg `il nb_ ]i[mnfch_. Fil n_gj_-

l[nol_, _p_ls 100 g, nb_l_ cm [ ^_]l_[m_ i` 0.7°C `il M [h^ 

0.4°C `il g. Tbcm l_mofnm ch [h ch]l_[mcha [fncno^_ al[^c_hn 

`il jfopcig_nls [h^ [ ^_]l_[mcha ih_ `il n_gj_l[nol_. Tb_ 

]ill_]ncih `[]nilm g[e_ cn jimmc\f_ ni i\n[ch gil_          

[]]ol[n_ ^[n[ ih nb_ _f_g_hnm oh^_l ]ihmc^_l[ncih. Tb_ 

l[ch`[ff ]ill_]ncih cm j_l`ilg_^ [m `iffiqm: 

K = (A+P)/P<<<<<<<<..<<<..<<<<<<..(1)  

Wb_l_; K : ]ill_]ncih `[]nil, A: l[ch`[ff ch]l_[m_ ][f]of[n_^ 

[m `iffiqm (gg):  

A = ^ × 40/100  `il nb_ ]ihnch_hn[f <<<<<..<<<.(2) 

A = ^ × 80/100   `il ]i[mnfch_  <<<<<.<<<<<...(3) 

^: ^cff_l_h]_ ch [fncno^_ \_nq__h nb_ nqi mn[ncihm, P: mog 
i` nb_ gihnbfs [p_l[a_ l[ch`[ff i` nb_ l_`_l_h]_ mn[ncih.  

 Tb_ ]ill_]ncih `[]nil (K) cm gofncjfc_^ \s nb_    

gihnbfs l[ch`[ff ^[n[ `il nb_ l_`_l_h]_ mn[ncih. C[f]of[ncih 

i` Eg\_la_l’m \ci]fcg[nc] ]i_ffc]c_hn [h^ ^_`chcncih i`   

\ci]fcg[n_ (24). 

 Tb_ jfopcinb_lgc] Eg\_la_l koinc_hn (Q2) cm ^_n_l-

gch_^ \s nb_ ]ig\ch[ncih i` nbl__ cgjiln[hn ]fcg[nc]  

`[]nilm. Tbcm koinc_hn cm mcgjf_ ni chn_ljl_n: Tb_ f[la_l Q2 

p[fo_m, nb_ gil_ mn[ncihm [l_ q_n. Tb_ `ilgof[ i` Sn_q[ln’m 

(25) q[m om_^, qbi nl[hm`ilg_^ nb_ _ko[ncih [h^           

i\n[ch_^ nb_ `iffiqcha `ilgof[ `il nb_ M_^cn_ll[h_[h    

l_acih. 

Q2 = e × P/(M-g)<<<<<<<<<<<<<<<...(4)  

Wb_l_; e: ]ihmn[hn _ko[f ni 3.43; n_gj_l[nol_m ch ^_al__m 

C_fmcom `il M [h^ g; jl_]cjcn[ncih (P) ch gcffcg_n_l. Tb_ 

chn_ljl_n[ncih i` nbcm koinc_hn l_kocl_m nb_ om_ i` nb_ Eg-

\_la_l ]fcg[n_ ^c[al[g qbc]b jf[]_m _[]b mn[ncih ch ih_ i` 

nb_ 54 ]ig\ch[ncihm i` \ci]fcg[nc] M_^cn_ll[h_[h ]fcg[n_. 

Data analyses         

Plch]cj[f ]igjih_hn [h[fsmcm (PCA) q[m j_l`ilg_^ ni  

]f[lc`s nb_ ]ill_f[ncih \_nq__h nb_ giljbifiac][f `_[nol_m 

om_^ [h^ ni c^_hnc`s nb_ `_[nol_m nb[n ]ihnlc\on_ gimnfs ni 

nb_ ^cm]lcgch[ncih i` nb_ []]_mmcihm. Folnb_lgil_, il^ch[-

ncih \[m_^ ih PCA q[m [mm_mm_^ ni ^_n_lgch_ nb_ _ff_]nm 

i` PCA [r_m ih nb_ ^cff_l_hnc[ncih i` b[lp_mn_^ ]iggohc-

nc_m. Tb_ ^[n[ q_l_ [h[fst_^ omcha nb_ miftq[l_ STATISTI-

CA (p_lmcih 6.1). Ti ^_n_lgch_ nb_ ]ill_f[ncih \_nq__h nb_ 

Eo]fc^_[h ^cmn[h]_ g[nlc]_m i` nb_ giljbifiac][f nl[cnm 

[h^ nb_ _]ia_ial[jbc] j[l[g_n_lm, [ M[hn_f n_mn P_[lmih 

]ill_f[ncih (26) q[m om_^ (XLSTAT P_[lmih _^cncih, p_lmcih 

2014.5.03).   

R_sufts  

Eco-geographical variation         

E]ia_ial[jbc] ]b[l[]n_lct[ncih j[l[g_n_lm l_p_[f_^ nb_ 

[^[jn[ncih l[ha_ i` mj_]c_m [h^ mbiq_^ nb_ gimn           

cgjiln[hn _hpclihg_hn[f `[]nilm il p[lc[\f_m `il [^[jn[-

ncih. Fil nbcm l_[mih, nb_ om_ i` _hpclihg_hn[f ch`ilg[ncih 

\_][g_ p_ls cgjiln[hn ch nb_ ]iff_]ncih [l_[m i`             

]ihm_lp_^ a_lgjf[mg (27). Tb_ ^[n[ mbiq_^ ^cff_l_h]_m ch 

^cmnlc\oncih [giha nb_ mno^c_^ mj_]c_m, qcnb A. hirtula ch 

nb_ `il_alioh^ [h^ jl_m_hn ch [ff ]fcg[nc] tih_m.                    

A. barbata [h^ A. longiglumis `iffiq_^ qcnb `iol ]fcg[r_m, 

ch]fo^cha So\bogc^_ (SH), Ujj_l mo\[lc^ (USA), Liq    

mo\[lc^ (LSA) [h^ Ujj_l Alc^ (UA), `iffiq_^ \s A. wiestii,  A. 

clauda [h^ A. eriantha. A. macrostachya q[m b[lp_mn_^ ch 

ihfs nqi ]fcg[nc] tih_m (H [h^ SH). Ih ]ih]fomcih, \inb A. 

ventricosa []]_mmcihm q_l_ `ioh^ ch nb_ m[g_ ]fcg[nc] 

tih_ (SH) [h^ ^cff_l_^ ihfs ch nb[n ih_ _h^ol_^ [ gcf^ [h^ 

q[lg qchn_l qbcf_ nb_ inb_l _h]iohn_l_^ [ q[lg qchn_l. 

  Wcnb nb_ _r]_jncih i` A. macrostachya, [ff []]_m-

mcihm i]]oll_^ [n _f_p[ncihm [\ip_ 1500 g, qcnb [ fcgcn_^ 

^cmnlc\oncih ch nb_ giohn[chiom l_acihm i` Ddol^dol[ [h^ 

Aol_m. Hiq_p_l, mig_ []]_mmcihm i` inb_l mj_]c_m         

g[h[a_^ ni _rcmn [n mcgcf[l [fncno^_m, [m ch nb_ ][m_ i`        

A. ventricosa [h^ A. wiestii (p_h88, qc_87 [h^ qc_85; 1777 

g, 1525 g, [h^ 1446 g, l_mj_]ncp_fs), `iffiq_^ \s bcl62 

(1108 g), \[l69 (1062 g), [h^ fih84 (1015 g), \on [fmi [n 

p_ls fiq [fncno^_m [m ch nb_ ][m_ i` nb_ `iffiqcha ch^cpc^o-

[fm (bcl15, \[l16 [h^ qc_17; 6g, 7g [h^ 17g l_mj_]ncp_fs), 

il l_f[ncp_fs fiq [m ch nb_ ][m_ i` fih12 (181g). Ih                   

]ihnl[mn, A. clauda  [h^ A. eriantha (_r A. pilosa) i]]oll_^ 

[n c^_hnc][f [fncno^_m i` hin gil_ nb[h 200 g ch [ff nb_cl 

aliqcha [l_[m qcnb [ gchcg[f mj[nc[f ^cmnlc\oncih 

(Sojjf_g_hn[ls T[\f_ 2).  

Intraspecific morphology variation       

Ti ]f[lc`s nb_ l_f[ncihmbcjm [giha nb_ giljbifiac][f nl[cnm 

[h^ ni c^_hnc`s nb_ nl[cnm nb[n ]ihnlc\on_^ gimn ni nb_    

m_j[l[ncih i` nb_ jijof[ncihm, [ jlch]cj[f ]igjih_hn 

[h[fsmcm (PCA) q[m j_l`ilg_^, qbc]b sc_f^_^ nb_ `iffiqcha 

l_mofnm: 

 Filns-mcr giljbifiac][f nl[cnm q_l_ _r]fo^_^       

\_][om_ nb_s q_l_ 100% c^_hnc][f ch [ff ch^cpc^o[fm ch nb_ 

A. longiglumis ]iff_]n_^ jijof[ncih. PCA [h[fsmcm mbiq_^ 

nb[n nb_ `clmn nqi `[]nilm l_jl_m_hn_^ 70.83% i` nb_ nin[f 

p[lc[h]_. F_[nol_m fce_ SL-GUf-GLf-GUq-GLq-S]L-S]W-RL, 

EM, [h^ EM b[^ nb_ bcab_mn ]ill_f[ncih (|l| > 0.70) ch nb_ 

`clmn `[]nil, qbc]b g[^_ oj 46.5% i` nb_ qbif_ p[lc[h]_. Ih 

nb_ m_]ih^ `[]nil, "SN" [h^ "W" b[^ nb_ bcab_mn ]ill_f[-

ncih (Fca. 2A). Tblioab nb_ il^ch[ncih l_mofnm \[m_^ ih PCA 

[h[fsmcm, q_ hin_^ nb[n \inb [r_m ]ihnlc\on_^ ni nb_ m_j[-

l[ncih i` nb_ A. longiglumis []]_mmcihm, _mj_]c[ffs fi73 [h^ 

fi74 []]_mmcihm, [m nb_ `clmn [rcm b[^ nb_ mnliha_mn            

ch`fo_h]_ ch m_j[l[ncha nb_g `lig nb_ inb_l jijof[ncihm 

(Fca. 2B). 

 Filns giljbifiac][f ]b[l[]n_lm q_l_ _r]fo^_^ \_-
][om_ nb_s q_l_ 100% c^_hnc][f ch [ff ch^cpc^o[fm i` nb_ 
]iff_]n_^ jijof[ncih i` A. hirtula. PCA [h[fsmcm l_p_[f_^ 
nb[n nb_ `clmn 3 `[]nilm []]iohn_^ `il 72.4% i` nb_ nin[f  
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p[lc[h]_. Ih nb_ `clmn `[]nil (qbc]b []]iohnm `il 32.4% i` 
nb_ nin[f p[lc[h]_), nl[cnm mo]b [m Gbf-GLf-S]W-AD-RL [h^ 
EM b[^ nb_ bcab_mn ]ill_f[ncih (|l|> 0.70) ch nb_ `clmn `[]nil, 
qbcf_ “SH_” b[^ nb_ bcab_mn ]ill_f[ncih ch nb_ m_]ih^ `[]-
nil [h^ “L, W” ch nb_ nbcl^ `[]nil (Fca. 2C). B[m_^ ih nb_ 
l_mofnm i` nb_ PCA [h[fsmcm-\[m_^ il^ch[ncih, q_ hin_^ 
nb[n \inb [r_m ]ihnlc\on_^ ni nb_ m_j[l[ncih i` nb_              
A. hirtula  []_mmcihm, _mj_]c[ffs bc80, [m nb_ m_]ih^ [rcm b[^ 
nb_ mnliha_mn ch`fo_h]_ ih nb_ m_j[l[ncih `lig nb_ inb_l  
jijof[ncihm (Fca. 2D). 

 Tbclns-hch_ giljbifiac][f ]b[l[]n_lm q_l_            
_r]fo^_^ \_][om_ nb_s q_l_ 100% c^_hnc][f ch [ff ch^cpc^o-
[fm i` nb_ A. wiestii ]iff_]n_^ jijof[ncihm. PCA [h[fsmcm 
l_p_[f_^ nb[n nb_ `clmn nqi `[]nilm []]iohn_^ `il [jjlirc-
g[n_fs 72% i` nb_ nin[f p[lc[h]_. Ih nb_ `clmn `[]nil, qbc]b 
g[^_ oj 56.67% i` nb_ qbif_, ]b[l[]n_lm fce_ SC[-SCo-SLc-
L_B-L_S-L_T-L_F-LLm-LLc-SL-Gof-GLf-GUq-GLq-SS`-SSn-SP-
S]L-S]W-LC_-AD-RL [h^ EM b[^ nb_ mnliha_mn l_f[ncih-
mbcjm (l> 0.70) ch nb_ `clmn `[]nil (Fca. 2E). Umcha nb_ l_mofnm 
i` il^ch[ncih \[m_^ ih PCA [h[fsmcm, q_ hin_^ nb[n \inb 
[r_m ]ihnlc\on_^ ni nb_ m_j[l[ncih i` nb_ A. wiestii           
[]]_mmcihm, _mj_]c[ffs qc44, [m nb_ `clmn [rcm b[^ nb_   
mnliha_mn ch`fo_h]_ ih m_j[l[ncih `lig nb_ inb_l jijof[-
ncihm (Fca. 2F). 

 Tbclns-mcr giljbifiac][f ]b[l[]n_lm q_l_ _r]fo^_^ 
\_][om_ nb_s q_l_ 100% c^_hnc][f ch [ff ch^cpc^o[fm i` nb_ 
A. barbata ]iff_]n_^ jijof[ncihm. PCA [h[fsmcm l_p_[f_^ 
nb[n nb_ `clmn nqi `[]nilm ]igjlcm_^ 73.86% i` nb_ nin[f 
p[lc[h]_. Ih nb_ `clmn `[]nil ([]]iohncha [\ion 60.35% i` 
nb_ nin[f p[lc[h]_), ]b[l[]n_lm [m SC[-SCo-SH_-SHo-SL^-
SLc-SLl-L_W-LLc-SL-SN-Gof-GLf-GUq-GLq-GNo-SS`-SSn-S]L
-S]W-LC_-AN-AD-PV-RL [h^ EM jimm_mm_^ nb_ bcab_mn   
]ill_f[ncih (|l|> 0.70) ch nb_ `clmn `[]nil (Fca. 2G). Tb_ `clmn 
[rcm b_fj_^ ^cpc^_ nb_ A. barbata []]_mmcihm chni nqi \ca 
aliojm \[m_^ ih nb_ l_mofnm i` nb_ PCA [h[fsmcm (Fca. 2H).  

 Tbclns-_cabn giljbifiac][f ]b[l[]n_lm q_l_ hin 
]ihmc^_l_^ `il nb_ l_[mih nb[n nb_s q_l_ 100% c^_hnc][f ch 
[ff ch^cpc^o[fm i` A. macrostachya ]iff_]n_^ jijof[ncihm. 
PCA [h[fsmcm l_p_[f_^ nb[n nb_ `clmn nqi `[]nilm chpifp_^ 

94.29% i` nb_ nin[f p[lc[h]_. Ih nb_ `clmn `[]nil ([]]iohncha 
68.97% i` nb_ nin[f p[lc[h]_), ]b[l[]n_lm mo]b [m SCo-SL^-
SLc-L_I-L_B-L_S-L_T-L_F-L_W-LLc-P[S-SL-SN-Gof-GLf-GUq-
GLq-SSn-S]L-S]W-LP[-AD-AP-PR-RL-EM [h^ L iqh_^ nb_ 
bcab_mn ]ill_f[ncih (|l|> 0.70) ch nb_ `clmn `[]nil, qbcf_ “T” 
jl_m_hn_^ nb_ bcab_mn ]ill_f[ncih ch nb_ m_]ih^ `[]nil  
(Fca. 3A). Tb_ PCA [h[fsmcm l_mofnm i` il^ch[ncih ^cm]fim_^ 
nb[n nb_ `clmn [rcm ]ihnlc\on_^ ni nb_ m_j[l[ncih i`                  
A. macrostachya jijof[ncihm [giha nb_ aliojm’ g[]90, 
g[]91 [h^ g[]92 nb[n q_l_ b[lp_mn_^ ch nb_ Aolèm     
Miohn[chm `lig nb_ inb_l alioj b[lp_mn_^ `lig nb_ 
Ddol^dol[ Miohn[chm (Fca. 3B). 

 Fcfts-ih_ giljbifiac][f ]b[l[]n_lm q_l_ e_jn ion 
\_][om_ nb_s q_l_ 100% c^_hnc][f ch [ff ch^cpc^o[fm i`   
]iff_]n_^ jijof[ncihm i` A. eriantha. PCA [h[fsmcm l_p_[f_^ 
nb[n nb_ `clmn nqi `[]nilm ]igjlcm_ 91.47% i` nb_ nin[f    
p[lc[h]_. Cb[l[]n_lm fce_ SH_-SL^-SLc-LLc-SN-GUf-GLf-S]W-
LP[-AD-RL [h^ L b[^ nb_ bcab_mn ]ill_f[ncih (|l|> 0.70) ch 
nb_ `clmn `[]nil, qbc]b g[e_m oj 65.76% i` nb_ qbif_       
p[lc[h]_. Cb[l[]n_lm fce_ SL-GUq-GLq-EM [h^ W b[^ nb_ 
bcab_mn ]ill_f[ncih ch nb_ m_]ih^ `[]nil (Fca. 3C). PCA  
[h[fsmcm ion]ig_m mbiq_^ nb[n \inb [r_m ]ihnlc\on_^ ni 
nb_ m_j[l[ncih i` nb_ A. eriantha []]_mmcihm (Fca. 3D). 

 Fcfts-nqi giljbifiac][f ]b[l[]n_lm q_l_ _r]fo^_^ 
\_][om_ nb_s q_l_ 100% c^_hnc][f ch [ff nb_ ch^cpc^o[fm i` 
nb_ A. clauda jijof[ncihm. PCA [h[fsmcm l_p_[f_^ nb[n nb_ 
nqi `clmn `[]nilm ]igjlcm_ 100% i` nb_ nin[f p[lc[h]_. Ih nb_ 
`clmn `[]nil (qbc]b `ilg_^ 63.97% i` nb_ nin[f p[lc[h]_), 
]b[l[]n_lm [m SH_-SL^-SLc-LLc-SL-Gof-GUq-GLq-S]L-S]W-
AD-RL [h^ EM iqh_^ nb_ bcab_mn ]ill_f[ncih (|l|> 0.70) ch 
nb_ `clmn `[]nil, qbcf_ L-W [h^ T jimm_mm_^ nb_ bcab_mn   
]ill_f[ncih ch nb_ m_]ih^ `[]nil (Fca. 3E). Ol^ch[ncih PCA 
[h[fsmcm l_mofnm mn[n_^ nb[n \inb [r_m ]ihnlc\on_^ ni nb_ 
m_j[l[ncih i` nb_ A. clauda []]_mmcihm (Fca. 3F). 

 

Interspecific morphology variation        

Ih nbcm m_]ncih q_ g[^_ [ ]igj[lcmih \_nq__h nb_ mj_]c_m 

nb[n b[^ nb_ a_hig_-A, \_nq__h nb_ mj_]c_m nb[n b[^ nb_ 

G H 
Fca. 2. Plch]cj[f Cigjih_hn Ah[fsmcm i` giljbifiac][f ]b[l[]n_lcmnc]m i`: (A) A. longiglumis, (C) A. hirtula, (E) A. wiestii, [h^ (G) A. barbata. Ol^ch[ncih \[m_^ ih 
PCA i` jijof[ncihm i`: (B) A. longiglumis, (D) A. hirtula, (F) A. wiestii [h^ (H) A. barbata.  
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Fca. 3. Plch]cj[f Cigjih_hn Ah[fsmcm i` giljbifiac][f ]b[l[]n_lcmnc]m i`: (A) A. machrostachya, (C) A. eriantha [h^ (E) A. clauda. Ol^ch[ncih \[m_  ̂ih PCA i` jij-
of[ncihm i`: (B) A. macrostachya, (D) A. eriantha [h^ (F) A. clauda.  

A B 

C D 

E F 

https://plantsciencetoday.online


7 

Pf[hn S]c_h]_ Ti^[s, ISSN 2348-1900 (ihfch_) 

 a_hig_-C [h^ `ch[ffs [ ]igj[lcmih \_nq__h nb_ nqi 

aliojm i` a_hig_ A [h^ C.  

 Wb_h ]igj[lcha nb_ []]_mmcihm i` A. barbata,          

A. longiglumis, A. hirtula, [h^ A. wiestii, PCA _r]fo^_^ 19 

giljbifiac][f ]b[l[]n_lm. Tb_ l_mofnm mbiq_^ nb[n nb_ 

`clmn nqi `[]nilm []]iohn_^ `il 61.8% i` nb_ nin[f p[lc[h]_. 

Ih nb_ `clmn `[]nil (]igjlcmcha 38.24% i` nb_ nin[f p[lc[h]_), 

nl[cnm mo]b [m SH_-SL^-L_T-LLc-P[D-P[L-SL-Gof-GLf-GUq-

GLq-LC_-LP[ [h^ AN ^_gihmnl[n_^ nb_ bcab_mn ]ill_f[-

ncih (|l| > 0.70) ch nb_ `clmn `[]nil, qbcf_ SC[-L_I-L_B-L_F-SS`

-S]L- CS -LH[-L-W [h^ T jimm_mm_^ nb_ bcab_mn ]ill_f[ncih 

ch nb_ m_]ih^ `[]nil [h^ SHo-SLl [h^ EM ch nb_ nbcl^ `[]nil 

(Fca. 4A). B[m_^ ih nb_ l_mofnm i` PCA [h[fsmcm il^ch[ncih 

`ch^cham, nb_ `clmn [rcm ]ihnlc\on_^ ni nb_ m_j[l[ncih i` nb_ 

mj_]c_m A. hirtula, A. wiestii, [h^ A. barbata. An nb_ m[g_ 

ncg_, nb_ m_]ih^ [rcm q[m _ff_]ncp_ ch m_j[l[ncha                    

A. longiglumis `lig nb_ inb_l mj_]c_m qcnb A a_hig_      

(Fca. 4B). 

 Dolcha nb_ ]igj[lcmih i` A. eriantha, A. clauda,       

A. ventricosa, [h^ A. macrostachya []]_mmcihm, PCA [h[fs-

mcm _r]fo^_^ 13 giljbifiac][f ]b[l[]n_lm. Tb_ l_mofnm     

l_p_[f_^ nb[n nb_ `clmn nqi `[]nilm []]iohn_^ `il 72.09% i` 

nb_ nin[f p[lc[h]_. Ih nb_ `clmn `[]nil (]igjlcmcha 50.8% i` 

nb_ nin[f p[lc[h]_), nl[cnm mo]b [m GbL –GbJ –S][ –SL^ –L_f 

–L_T –L_F –Lfc –P[D – SL –SN –GS -Gof –Goq –GLq –FM^ –

SS`-SP-S]W –AN –AD –AP –AV –PI –PV –RL –ET-EM –L –W 

[h^ T _r]__^_^ nb_ bcab_mn ]ill_f[ncih (|l| > 0.70) ch nb_ 

`clmn `[]nil, qb_l_[m GLf-LPl-SSn- RT -S]L-RP-LC_ [h^ LTn 

b[^ nb_ bcab_mn ]ill_f[ncih ch nb_ m_]ih^ `[]nil (Fca. 5A). 

Umcha nb_ l_mofnm i` il^ch[ncih \[m_^ ih PCA [h[fsmcm, nb_ 

m_]ih^ [rcm ]ihnlc\on_^ ni nb_ m_j[l[ncih i` nb_ nbl__  

^cjfic^ mj_]c_m qcnb nb_ C a_hig_. An nb_ m[g_ ncg_, nb_ 

`clmn [rcm q[m ]lo]c[f ni m_j[l[n_ A. macrostachya `lig nb_   

inb_l nbl__ ^cjfic^ mj_]c_m qcnb C a_hig_ (Fca. 5B). 

 Wb_h ]igj[lcha [ff []]_mmcihm i` nb_ mj_]c_m, PCA 

_r]fo^_^ 13 giljbifiac][f nl[cnm. Tb_ l_mofnm l_p_[f_^ nb[n 

nb_ `clmn `iol `[]nilm []]iohn `il 72.1% i` nb_ nin[f          

p[lc[h]_. Ih nb_ `clmn, m_]ih^, nbcl^ [h^ `iolnb `[]nilm 

(qbc]b b[m 25.28%, 24.48%, 11.70% [h^ 10.64% i` nb_   

nin[f p[lc[h]_, l_mj_]ncp_fs), ]b[l[]n_lm mo]b [m SL^-SLc-

LLc-P[D-P[L-SL-SP-LC_-AN-AC [h^ RL _rbc\cn_^ nb_      

bcab_mn ]ill_f[ncih (|l|> 0.70) ch nb_ `clmn `[]nil, qbcf_ GbL-

A B 
Fca. 4. (A) Plch]cj[f Cigjih_hn Ah[fsmcm i` giljbifiac][f ]b[l[]n_lcmnc]m, (B) Ol^ch[ncih \[m_^ ih PCA i` jijof[ncihm i` mj_]c_m ][llscha A-a_hig_.  

Fca. 5. (A) Plch]cj[f Cigjih_hn Ah[fsmcm i` giljbifiac][f ]b[l[]n_lcmnc]m, (B) Ol^ch[ncih \[m_^ ih PCA i` jijof[ncihm i` mj_]c_m ][llscha C-a_hig_.  
A B 
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L_S-P[S-SS-GR-S]L-LH[-PI-RT [h^ RP ^cmjf[s_^ nb_ bcab_mn 

]ill_f[ncih ch nb_ m_]ih^ `[]nil, FM^ [h^ AV ch nb_ nbcl^ 

`[]nil, L_F ch nb_ `iolnb `[]nil [h^ SCo ch nb_ `c`nb `[]nil 

(Fca. 6A). A]]il^cha ni nb_ PCA [h[fsmcm ^[n[, nb_ mno^c_^ 

mj_]c_m q_l_ ^cpc^_^ chni nqi aliojm, [m nb_ mj_]c_m qcnb 

nb_ C a_hig_ niie nb_cl jf[]_ \_fiq nb_   mj_]c_m qcnb nb_ A 

a_hig_, ]ih`clgcha nb[n nb_ m_]ih^ [rcm (PC2) b[^ nb_ ^_]c-

mcp_ qil^ ch nbcm ^cmnch]ncih \_nq__h nb_ nqi aliojm (Fca. 

6B). Oh nbcm \[mcm, nb_ l_f[ncihmbcj i` nb_ mj_]c_m ni _[]b 

inb_l cm _r[gch_^ m_j[l[n_fs `il _[]b alioj. 

Correlation between morphology and eco-geography       

Ti ^_n_lgch_ nb_ l_f[ncihmbcj \_nq__h nb_ ]fcg[nc] ]b[ha-

_m [h^ nb_ giljbifiac][f ]b[ha_m i` nb_ mno^c_^ i[nm mj_-

]c_m, nb_ ]ill_f[ncih \_nq__h nb_ nqi Eo]fc^_[h ^cmn[h]_ 

g[nlc]_m i` nb_ giljbifiac][f ]b[l[]n_lm (g[nlcr A) [h^ 

nb_ _]i-a_ial[jbc][f j[l[g_n_lm (g[nlcr B) q[m ][llc_^ 

ion qcnb nb_ M[hn_f n_mn \[m_^ ih nb_ P_[lmih ]ill_f[ncih 

i` _[]b mj_]c_m []]il^cha ni cnm iqh ^cmnlc\oncih. Tb_ l_-

mofnm i\n[ch_^ qcnb nbcm n_mn mbiq_^ nb[n nb_ ]ill_f[ncih 

\_nq__h giljbifias [h^ _]i-a_ial[jbs q[m mn[ncmnc][ffs 

mcahc`c][hn `il A. longiglumus, A. hirtula, A. wiestii [h^          

A. macrostachya (j > 0.05), \on hin mcahc`c][hn (j > 0.05) `il 

A. barbata [h^ A. eriantha (T[\f_ 1). In mbiof^ \_ hin_^ 

nb[n nbcm n_mn q[m hin [jjfc][\f_ `il nb_ `iffiqcha nqi   

mj_]c_m: A. ventricosa [h^ A. clauda, \_][om_ nb_ hog\_l 

i` jijof[ncihm l_kocl_^ ni j_l`ilg nbcm n_mn q[m chmoffc-

]c_hn `il \inb mj_]c_m.   

Dcs]usscih  

Tb_ g[dilcns i` qcf^ i[n mj_]c_m ilcach[n_ ch nb_ M_^cn_ll[-

h_[h l_acih (\_nq__h 20- [h^ 40-^_al__m hilnb f[ncno^_), 

qbc]b mnl_n]b_m hilnb i` Afa_lc[ (27). Tb_ l_mofnm mogg[-

lct_^ ch Sojjf_g_hn[ls T[\f_ 1 [l_ ch nb_ fch_ qcnb nb_ 

`ch^cham i` Limeonip et al. (27), qbc]b l_jiln_^ nb[n nbcm 

l_acih b[m nb_ lc]b_mn [h^ bcab_mn a_h_nc] ^cp_lmcns i` qcf^ 

i[nm ch nb_ qilf^. Tb_ jl_m_h]_ i` nqi n_nl[jfic^ mj_]c_m 

(A. barbata [h^ A. macrostachya) [h^ mcr ^cjfic^ mj_]c_m  

(A. clauda, A. eriantha, A. hirtula, A. longiglumis, A. ventri-

cosa, [h^ A. wiestii) _rjf[chm nbcm. Tb_ ]oll_hn mno^s q[m 

[]bc_p_^ omcha 138 []]_mmcihm ]iff_]n_^ `lig 98 ^cff_l_hn 

[l_[m. Tb_ b[lp_mn [l_[ ch]fo^_^ `cp_ i` nb_ mcr \ci]fcg[nc] 

mn[a_m \[m_^ ih Eg\_la_l'm jfopcinb_lgc] koinc_hn (28). 

Am mbiqh ch Sojjf_g_hn[ls T[\f_ 1, nb_l_ cm [ ]f_[l ^cm-

A B 
Fca. 6. (A) Plch]cj[f Cigjih_hn Ah[fsmcm i` giljbifiac][f ]b[l[]n_lcmnc]m, (B) Ol^ch[ncih \[m_^ ih PCA i` jijof[ncihm i` [ff mj_]c_m.  

Av_h[ sj_]c_s N R j 

Avena barbata 10000 0.3806 0.0129 

Avena longiglumis 10000 0.4170 0.0026 

Avena hirtula 10000 0.5101 0.0073 

Avena wiestii 10000 0.0421 0.189 

Avena macrostachya 10000 0.5995 0.0059 

Avena eriantha 10000 0.8732 0.2149 

Avena clauda 10000 - - 

Avena ventricosa 10000 - - 

T[\f_ 1. Cill_f[ncih l_mofnm \_nq__h giljbifiac] [h^ _]i-a_ial[jbc] ]b[l-
[]n_lcmnc]m i` ]iff_]n_^ Avena L. mj_]c_m.  

N= P_lgon[ncihm hog\_l, R= P_[lmih ]ill_f[ncih ]i_ffc]c_hn, p-p[fo_ i` 
P_[lmih n_mn.  

G_h_r[f b[\ct: Liha_pcns (GbL), Jop_hcf_ aliqnb (GbJ), St_g: Cifil [jj_[l[h]_ (SC[), Cufg: (SCo), H_cabn (SH_), H[clch_mm i` ojj_l gimn hi^_ (SHo), Liq_l 
chn_lhi^_ ^c[g_n_l (SL^), Liq_l chn_lhi^_ f_hanb (SLf), Ihn_lhi^_m (lioabh_mm) (SIl), Cofg ]ihmcmn_h]s (SC]), P_^oh]f_ (SP_), L_[`: Li\_m (L_L), Ihn_hmcns i` 
al__h ]ifil (L_I), Bf[^_ b[clch_mm i` g[lachm (L_B), Liq_mn f_[p_m: b[clch_mm i` mb_[nbm (L_S), Tin[f f_hanb i` fiha_mn al__h f_[` (ch]fo^cha j_ncif_) (L_T),           Ff[a 
f_[`: af[o]imcns i` mb_[nb (L_F), Wc^nb [n qc^_mn jichn (L_W), Lcaof_m mb[j_ [n sioha_l (LLm), Lcaof_m f_hanb ih ]ofg f_[p_m (LLf), P[hc]f_: Sb[j_ (P[S), D_hmcns 
(P[D), L_hanb (P[L), Sjce_f_ts: L_hanb qcnbion [qhm (SL), Nog\_l i` `fil_nm (SN), S_j[l[ncha `lig j_^oh]f_ (SS), Gfog_m mb[j_ (GS), Gfog_m l_f[ncp_ f_hanb (GR), 
Ujj_l afog_ f_hanb (GUf), Liq_l afog_ f_hanb (GLf), Ujj_l Gfog_ qc^nb (GUq), Liq_l afog_ qc^nb (GLq), Nog\_l i` h_lpm i` ojj_l afog_ (GNo), Pl_m_h]_ i`  
e__fm (GP), Ffil_nm ^cmj_lm[f ohcn: Ffil_nm: ^cm[lnc]of[ncih (FD^), Ffil_nm gi^_ i` ^cm[lnc]of[ncih (FM^), S_j[l[n_ (FS^), S][lm Sb[j_ i` `clmn `fil_n m][l (SS`), Sb[j_ 
i` nbcl^ `fil_n m][l (SSn), P_lcjb_ls lcha (SP), L_hanb (S]L), Wc^nb (S]W), C[ffus: Sb[j_ (CS), L_gg[: Cifil (LC_), H[clch_mm (LH[), Pf[]_ i` [qh chm_lncih (LP[), 
Snlo]nol_ (LSn), Sb[j_ i` ncj (LTn), Gl[ch bome (LGb), Awhs: Nog\_l i` [qhm (AN), Dilm[f [qh f_hanb (AD), Cifil (AC), Po\_m]_h]_ (AP), V_mncnol_ \_fiq [qh chm_l-
ncih (AV), P[f_[: Pl_m_h]_ (PP), Aj_r (ch]cmcih) (PI), [j_r (jl_m_h]_ i` [qh) (PA), Riqm i` ]cfc[ [fiha _^a_m i` e__fm (PR), V_mncnol_ i` \[]e (PV), Li^c]of_: Tsj_ 
(LTs), Plc]ef_m (LPl), R[]bcff[: Tsj_ jl_m_h]_ (RT), L_hanb (RL), Po\_m]_h]_ (RP), Ejc\f[st: Tsj_ (ET), M_^c[h l[ha_ (EM), Gr[ch: L_hanb (L), Wc^_ (W), Tbc]eh_mm 
(T).  

https://plantsciencetoday.online
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]l_j[h]s ch nb_ ^cmnlc\oncih i` nb_ ^cff_l_hn mj_]c_m mno^-

c_^ [giha nb_ ^cff_l_hn \ci-]fcg[nc] l_acihm. A]]il^cha ni 

nb_ `ch^cham, [ff mj_]c_m qcnb nb_ A a_hig_ q_l_ qc^_fs 

mjl_[^, _r]_jn `il nb_ A. wiestii qbc]b jl_m_hn_^ [ fcgcn_^ 

^cmnlc\oncih mcgcf[l ni nb[n i` A. clauda, A. eriantha, A. ven-

tricosa, [h^ A. macrostachya qcnb C a_hig_. Cihmn[h^c-

hio et al.  mn[n_^ nb[n nb_ g[ch cgjiln[hn ]fcg[nc] p[lc[\f_ 

nb[n ^_n_lgch_m nb_  ^cmnlc\oncih i` A. ventricosa cm nb_ 

g_[h ^[cfs n_gj_l[nol_ (29), qbc]b q[m nl[hmf[n_^ \s nb_ 

jl_m_h]_ i` nb_ nqi []]_mmcihm i` nbcm mj_]c_m ch nb_ ]fc-

g[n_ “SH”, \on qcnb nb_ ihfs ^cff_l_h]_ nb[n nb_ `clmn b[m [ 

gcf^ qchn_l [h^ nb_   m_]ih^ [ ]if^ qchn_l. Tb_ ^cmnlc\oncih 

^cff_l_h]_m \_nq__h mj_]c_m i` nb_ a_hom Avena gcabn \_ 

^o_ ni nb_ p[lc[ncih ch _pifoncih [h^ chn_l[]ncih qcnb \ci-

]fcg[nc] ]b[ha_m. 

 Tb_ M_^cn_ll[h_[h ]fcg[n_ cm ]b[l[]n_lct_^ \s 

]b[hacha n_gj_l[nol_m [h^ [h ch]l_[m_ ch jl_]cjcn[ncih. 

Tb_l_`il_, nb_ b[lp_mncha mn[ncihm ]iil^ch[n_m mbiq_^ 

al_[n cgjiln[h]_ ch ^_n_lgchcha nb_ ko[fcns i` nb_ ]fcg[n_ 

jl_p[cfcha ch nb_ [l_[ [h^, `lig nbcm, nb_ g[hh_l i` cnm   

cgj[]n ih nb_ jl_m_h]_ [h^ ^cmnlc\oncih i` nb_ mj_]c_m, [m 

q_ff [m nb_ _rn_hn i` nb_cl l_mjihm_ [h^ [^[jn[ncih ni [ff 

nb_m_ p[lc[\f_m (30). In cm ehiqh nb[n n_gj_l[nol_ cm ih_ i` 

nb_ gimn cgjiln[hn ]fcg[nc] _f_g_hnm nb[n ^cl_]nfs [ff_]n 

nb_ jb[m_m i` nb_ aliqnb ]s]f_ [h^ nb_ p_a_n[ncih j_lci^ 

i` i[nm (31, 32). Ih [^^cncih, jf[hn b_cabn, hog\_l i` m__^m 

j_l jf[hn, ^ls q_cabn i` m__^m [h^ gicmnol_ ]ihn_hn, [ff 

giljbifiac][f ko[hncn[ncp_ nl[cnm i` i[nm [l_ ^cl_]nfs 

[ff_]n_^ \s ^_]l_[m_m [h^ ch]l_[m_m ch n_gj_l[nol_ (33). 

Ool ion]ig_m q_l_ ch []]il^[h]_ qcnb nbim_ mno^c_m ^ih_ 

\s Kfche et al. (34) [h^ P_fnih_h-S[chci (35), qbc]b `ioh^ 

nb[n jf[hnm jb_hifias [h^ al[ch jli^o]ncih [h^ ko[fcns 

[l_ ch`fo_h]_^ \s ]fcg[nc] `[]nilm mo]b [m jl_]cjcn[ncih. 

 Ih [^^cncih, ^lioabn mnl_mm l_^o]_^ nb_ hog\_l i` 

`_lncf_ `fiq_lm ch nb_ j[hc]f_ \_][om_ nb_ gil_ m_p_l_ nb_ 

^lioabn, nb_ bcab_l nb_ l[n_ i` `fiq_l ^_[nb (36). Sicf   

gicmnol_ l_mofnm `lig nb_ chn_l[]ncih \_nq__h n_gj_l[-

nol_ [h^ jl_]cjcn[ncih. Afnbioab i[nm b[p_ [ pcailiom liin 

msmn_g nb[n g[e_m aii^ om_ i` nb_ micf, nb_cl nl[hmjcl[ncih 

l[n_m [n _f_p[ncih, [h^ nbom nb_cl q[n_l l_kocl_g_hnm, [l_ 

bcab_l nb[h nbim_ i` inb_l mg[ff-al[ch ]_l_[fm (37).       

Tb_l_`il_, nb_ micf gicmnol_ ^_al__ cm [h cgjiln[hn `[]nil 

ch nb_ aliqnb [h^ ^_p_fijg_hn i` i[nm, _mj_]c[ffs `il nb_ 

nin[f ko[hncn[ncp_ ]b[l[]n_lcmnc]m. Tb_ gimn cgjiln[hn 

nl[cnm [ff_]n_^ \s micf gicmnol_ [l_ jf[hn b_cabn, f_[` [l_[ 

jli^o]ncih, [h^ \cig[mm jli^o]ncpcns, qcnb ^cff_l_hn     

l_mjihm_m [n ^cff_l_hn mn[a_m i` jf[hn aliqnb [h^ [giha 

^cff_l_hn mj_]c_m (38). Flig [ff nbcm, cn cm ]f_[l nb[n ]fcg[nc] 

`[]nilm b[p_ [ mcahc`c][hn ch`fo_h]_ ih ko[hncn[ncp_ nl[cnm i` 

i[n aliqnb. 

 An nbcm jichn, cn mbiof^ \_ hin_^ nb[n ko[hncn[ncp_ 
nl[cnm [l_ cgjiln[hn hin ihfs `il ^cmnchaocmbcha \_nq__h 

jf[hn jijof[ncihm, \on [fmi `il biq nb_m_ jf[hnm ]ij_ qcnb 

]fcg[nc] [h^ \cinc] ]ih^cncihm; nb_ f[nn_l b[m mbiqh nb[n 

i[nm qcnb cgjlip_^ ila[hm mo]b [m nb_ nbc]eh_mm i` nb_ 

mnl[q [h^ nb_ b_cabn i` nb_ jf[hn b[p_ [ bcab l_mcmn[h]_ ni 

mnil[a_ (33). 

 Aff mno^c_^ mj_]c_m mbiq_^ p[lciom ^cff_l_h]_m 

[giha nb_gm_fp_m [h^ _p_h [giha nb_cl []]_mmcihm `il 

gimn ko[hncn[ncp_ nl[cnm. Tb_ ko[hncn[ncp_ nl[cnm mbiq_^ [ 

bcab ]ill_f[ncih (|l| > 0.7) qcnb nb_ PC1 [h^/il PC2 [r_m, 

]ih`clgcha nb_cl _ff_]ncp_ ]ihnlc\oncih ch ^cm]lcgch[ncha 

\_nq__h []]_mmcihm i` nb_ m[g_ mj_]c_m. Tb_ l_mofnm      

jl_m_hn_^ jl_pciomfs, [ff ko[fcn[ncp_ nl[cnm ch ^cjfic^       

mj_]c_m (A. clauda [h^ A. eriantha) q_l_ _r]fo^_^ \_][om_ 

nb_s q_l_ ]igjf_n_fs c^_hnc][f qcnb ch jijof[ncihm i` nb_ 

m[g_ mj_]c_m. Tbcm mn[\cfcns ch ko[fcn[ncp_ nl[cnm ][h \_   

[nnlc\on_^ ni nb_ jl_m_h]_ i` ^cff_l_hn jijof[ncihm i` nb_m_ 

nqi mj_]c_m ch p_ls mcgcf[l ]fcg[nc] _hpclihg_hnm.  

 Ih ]ihnl[mn, A. ventricosa mbiq_^ p[lc[h]_ ch nb_ 
nqi ko[fcn[ncp_ ]b[l[]n_lm ch nb_ p_a_n[ncp_ j[ln: sioha 

aliqnb [h^ jo\_m]_h]_ i` nb_ ojj_lgimn hi^_. Tb_ p_a_-

n[ncp_ nl[cnm (]ofg, jo\_m]_h]_ i` nb_ ojj_lgimn hi^_, 

lioabh_mm i` nb_ chn_lhi^_m, [h^ mb[j_ i` nb_ fcaof_ [n 

[hnb_mcm) mbiq_^ ^cff_l_h]_m [giha nb_ []]_mmcihm i` nb_ 

`iffiqcha mj_]c_m: A. longiglumis, A. hirtula, A. wiestii, [h^ 

A. barbata, nb_ p[lc[h]_ ][h \_ [nnlc\on_^ ni ]b[ha_m ch 

[\cinc] `[]nilm mo]b [m n_gj_l[nol_, l[ch`[ff, fcabncha, [h^ 

qch^ mnl_hanb. Wcnb nb_ _r]_jncih i` nb_ f[mn nl[cn, gil_ 

^_n[cf_^ mno^c_m [l_ h__^_^ ni mbiq qb[n `[]nilm ]ihnlif 

nb_ ]b[ha_ ch nbcm nl[cn. Tb_ jl_pciom mj_]c_m jijof[ncihm 

mbiq_^ ^cff_l_h]_m ch nb_ mb[j_ i` `clmn `fil_n m][l "SS`", 

nb_ _jc\f[mn nsj_ "ET" \_nq__h A. longiglumis [h^               A. 

wiestii jijof[ncihm, qbc]b [l_ nqi ]b[l[]n_lcmnc]m [n nb_ 

l_jli^o]ncp_ msmn_g nb[n [fmi h__^ gil_ []]ol[n_ mno^c_m 

ni mbiq `[]nilm ]ihnliffcha nb_cl ^cff_l_h]_m. 

 Tb_ gimn ko[fcn[ncp_ ^cff_l_h]_m [jj_[l_^ \_nq__h 

[oni-n_nl[jfic^ A. macrostachya []]_mmcihm nb[n [ff_]n_^ 

nb_ ^cff_l_hn ila[hm i` nb_ p_a_n[ncp_ [h^ l_jli^o]ncp_ 

msmn_gm. Flig nb_ [\ip_ i\m_lp[ncihm nb_ ko[fcn[ncp_ 

nl[cnm [giha []]_mmcihm i` A. clauda, A. eiantha [h^            

A. ventricosa mj_]c_m, qbc]b nia_nb_l ]ihmncnon_ nb_       ^cj-

fic^ mj_]c_m qcnb nb_ C a_hig_, [h^ nb_s q_l_ gil_ mn[\f_ 

nb[h nb_ []]_mmcihm i` A. longiglumis, A. hirtula [h^ A. 

wiestii mj_]c_m qcnb A a_hig_. S_p_l[f l_jilnm ^cm]fim_^ 

nb[n giljbifiac][f ]b[l[]n_lm [l_ [mmi]c[n_^ qcnb [ l_f[-

ncp_fs mg[ff hog\_l i` fi]c (39-41). Tb_ mn[\cfcns i` nb_m_ 

a_h_m \_nq__h []]_mmcihm i` nb_ m[g_ mj_]c_m l_mofn_^ ch 

nb_ mn[\cfcns i` nb_ qbif_ a_hig_. Flig nb_ l_mofnm, cn ][h 

\_ ]ih]fo^_^ nb[n nb_ C a_hig_ q[m gil_ mn[\f_ nb[h nb_ 

A a_hig_. Tbcm cm `offs ]ihmcmn_hn qcnb nb_ `[]n nb[n A     

a_hig_ q[m `ioh^ ch m_p_l[f nsj_m [m A], A^, Af, Aj [h^ Am, 

qbcf_ nb_ C a_hig_ _rcmnm ihfs ch nqi nsj_m (Cj [h^ Cp) ch 

nb_ ^cjfic^ mj_]c_m i` nb_ a_hom Avena (42). 

 Tb_ ^cjfic^ mj_]c_m qcnb nb_ A a_hig_ (A. hirtula,    

A. longiglumis, A. wiestii [h^ A. barbata) mbiq_^ l_g[le[-

\f_ ^cff_l_h]_m ch ko[hncn[ncp_ nl[cnm (T[\f_ 2). Tb_m_ ^cff_l-

_h]_m [jj_[l_^ \_nq__h A. longiglumis [h^ nb_ nqi inb_l 

^cjfic^ mj_]c_m. Tb_s p[lc_^ mcahc`c][hnfs qcnb l_mj_]n ni 

nb_ p_a_n[ncp_ j[ln il nb_ ]igjih_hnm i` mjce_f_nm, [m 

mbiqh ch T[\f_ 1. Tbcm g[e_m cn _[ms ni i\m_lp_ nb_ jimmc-

\cfcns i` nb_ jl_m_h]_ i` mig_ mj_]c_m \s mcgjf_ pcmo[f  

i\m_lp[ncih ihfs. Afmi, nb_l_ [l_ cgjiln[hn ko[fcn[ncp_ 

]b[l[]n_lcmnc]m ch ^cff_l_hnc[ncha \_nq__h nb_m_ mj_]c_m, [m 

nb_s l_]il^_^ [h [\mifon_ ]ill_f[ncih ]i_ffc]c_hn bcab_l 

nb[h |0.7|. Wb_l_[m, nb_ ^cff_l_hnc[ncih \_nq__h nb_ nbl__ 
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mj_]c_m q[m ^_]cmcp_ \s `iol ko[fcn[ncp_ nl[cnm: SC[, SSn, CS 

[h^ LC_. W_ g_hncih, `il _r[gjf_ nb[n nb_ mb[j_ i` nb_ 

][ffom ch A. longiglumis cm p_ls jlcgcncp_ ]igj[l_^ ni nb[n 

i` nb_ inb_l nqi mj_]c_m (43). Tb_m_ ^cmnch]n ^cff_l_h]_m 

\_nq__h A. longiglumis [h^ \inb mj_]c_m ][h \_ ]ihmc^-

_l_^ [m [h _rjf[h[ncih `il nb_ mfcabn ^cp_la_h]_ \_nq__h 

nb_ a_hig_m i` nb_m_ mj_]c_m "Af [h^ Am" l_mj_]ncp_fs.  

A]]il^cha ni nb_ l_mofnm mbiqh ch (Fca. 4B), q_ hin_^ nb[n 

nb_ A. longiglumis []]_mmcihm q_l_ ]f_[lfs m_j[l[n_ `lig 

nb_ inb_l nbl__ ]fim_fs l_f[n_^ mj_]c_m []]_mmcihm, qbc]b cm 

]ihmcmn_hn qcnb jl_pciomfs g_hncih_^ nb[n A. longiglumis 

][llc_m [ a_hig_ "Af'' ^cff_l_hn `lig nb_ a_hig_m i` nb_ 

inb_l nqi ^cjfic^ mj_]c_m "Am" (43). Wb_h ]igj[lcha nb_ 

^cjfic^ mj_]c_m ][llscha nb_ A-a_hig_ [h^ nb_ n_nl[jfic^ 

mj_]c_m ][llscha nb_ AB-a_hig_ "A. barbata" (14), q_ 

`ioh^ g[hs mfcabn ^cff_l_h]_m ch ko[hncn[ncp_ nl[cnm.      

Hiq_p_l, nb_ ^cff_l_h]_ q[m p_ls ]f_[l ch [ fcgcn_^ hog\_l 

i` ko[hncn[ncp_ nl[cnm, h[g_fs: SH_ [h^ RL (T[\f_ 1). Am `il 

nb_ ^cff_l_h]_ \s ko[fcn[ncp_ nl[cnm, cn q[m hin go]b      

^cff_l_hn `il ko[hncn[ncp_ nl[cnm. Tbcm mfcabn ^cff_l_h]_ ][h 

\_ nl[]_^ \[]e ni nb_ `[]n nb[n nb_ A-a_hig_ i` nb_        

n_nl[jfic^ mj_]c_m A. barbata q[m mcgcf[l ni nb_ Am-a_hig_      

(A. hirtula [h^ A. wiestii) i` nb_ ^cjfic^ mj_]c_m (44).  

 Tb_m_ l_mofnm mojjiln_^ qb[n mig_ l_m_[l]b_lm 

\_fc_p_ nb[n A. barbata cm [h [oni-n_nl[jfic^ i` [ ^cjfic^ 

mj_]c_m (45), [m [ l_mofn i` qbc]b nb_ a_hig_ i` nbcm        

mj_]c_m ][h ]ihmcmn i` nqi c^_hnc][f il p_ls ]fim_ a_hig_m 

(AA') (45, 46). Tb_ hog\_l i` c^_hnc][f giljbifiac][f nl[cnm 

(Fca. 6A) [h^ nb_ j_l]_hn[a_ i` ^cff_l_hnc[ncih i\n[ch_^ \s 

nb_ nqi `clmn [r_m (Fca. 6B) ]ih`clg_^ nb[n nb_ mj_]c_m    

][llscha nb_ A-a_hig_ [l_ ]fim_l ni _[]b inb_l ]igj[l_^ 

ni nbim_ qcnb nb_ C-a_hig_. 

 Ih [^^cncih ni nb_ ^cff_l_h]_m ch nb_ ko[hncn[ncp_ 

nl[cnm nb[n _rcmn \_nq__h nb_ mj_]c_m ][llscha nb_                    

C-a_hig_, nb_ i\n[ch_^ l_mofnm [fmi l_]il^_^ ^_]cmcp_ 

ko[fcn[ncp_ ^cff_l_h]_m ch ^cff_l_hnc[ncha \_nq__h nb_m_ 

mj_]c_m ^cmnlc\on_^ \_nq__h nb_ p_a_n[ncp_ [h^                 

l_jli^o]ncp_ j[lnm (T[\f_ 2), nb_ gimn cgjiln[hn i` qbc]b 

[l_: LLc-LP[-LTn q_l_ [fmi ]lo]c[f ni ^cmnchaocmbcha _[]b 

j[cl i` nb_m_ mj_]c_m. Bon ch [ mj_]c[f q[s, nb_ `iffiqcha 

giljbifiac][f ]b[l[]n_lm SC[-AN-AD-AV-RT-FM^ [h^ SSn, 

q_l_ ^_]cmcp_ ch ^cmnchaocmbcha \_nq__h A. clauda [h^        

A. eriantha. Am `il, nb_ `iffiqcha giljbifiac][f nl[cnm LLm-

GR-GNo-CS-LC_-LH[ [h^ PV, q_l_ ]lo]c[f ch ^cmnchaocmbcha 

\_nq__h A. ventricosa [h^ _[]b i` nb_ nqi `iffiqcha      

mj_]c_m, A. clauda [h^ A. eriantha. Afmi, nblioab nb_       

l_mofnm, q_ hinc]_ nb[n nb_ ^cff_l_h]_m \_nq__h A. clauda 

[h^ A. eriantha q_l_ _g\i^c_^ \s ko[fcn[ncp_ [h^ ko[hnc-

n[ncp_ nl[cnm qcnb [ mfcabn moj_lcilcns `il ko[hncn[ncp_ nl[cnm. 

Ih ]ihnl[mn, ko[fcn[ncp_ nl[cnm q_l_ f[la_fs ^_]cmcp_ ch ^cm-

  v_h ]f[ _rc fih wc_ bcr g[] \[r 

SH_ (]g) 62.5±7.3 67.15±1.75 67.4±2.7 55.55±19.95 53.7±15.5 42.05±13.55 82.25±6.95 79.25±18.85 

SL^ (gg) 2.07±0.01 1.84±0.03 2.215±0.045 3.91±0.17 2.555±0.385 2.445±0.065 1.545±0.415 7.08±1.25 

SLf (]g) 12.4±0.2 13.9±0.4 13.6±0.5 18.9±3.1 21.6±2 10.35±0.95 17.7±2 17.5±3.1 

LLf (gg) 1.775±0.015 2.915±0.025 1.76±0.08 3.11±0.51 3.55±0.33 1.7±0.16 3.59±0.84 3.74±0.66 

SL (gg) 21.735±0.85 23.52±0.04 21.32±0.09 22.865±0.675 20.255±3.435 16.46±0.67 27.645±2.475 22.105±3.905 

SN 2 4 2 il 3 2 il 3 2 2 il 3 4 il 5 2 il 3 

GUI (gg) 23.25±0.09 24.82±0.06 22.64±0.18 26.07±0.77 20.46±3.47 17.155±0.925 30.685±2.745 22.4±3.96 

GLI (gg) 18.02±0.05 11.24±0.04 15.705±0.025 25.975±0.765 20.435±3.445 17.135±0.945 15.35±1.33 22.24±3.8 

GUq (gg) 4.96±0.02 4.09±0.03 5.045±0.005 5.675±0.165 3.25±0.24 3.735±0.145 6.68±0.6 5.705±0.825 

GLq (gg) 4.965±0.025 3.985±0.025 5.03±0.01 5.675±0.165 3.24±0.24 3.7±0.12 3.82±0.33 5.695±0.825 

GNo 8 il 9 7 7 9 ni 11 7 7 il 9 7 9 il 10 

S]L (gg) 4.49±0.02 1.45±0.01 2.02±0.01 1.61±0.05 0.865±0.065 1.055±0.045 1.81±0.16 1.195±0.085 

S]W (gg) 0.18±0.01 0.515±0.025 0.225±0.005 0.445±0.015 0.27±0.02 0.315±0.015 0.67±0.06 0.5±0.09 

AN 2 3 il oj 2 2 2 2 3 il oj 2 il 3 

AD (gg) 55.25±0.56 54.36±1.75 58.64±0.52 52.47±1.55 58.09±4.27 34.375±1.025 43.33±0.8 48.84±8.63 

PR 1 il 2 2 2 1 1 1 1 il 3 1 il 2 

RL (gg) 1.575±0.065 2.41±0.02 2.91±0.17 1.59±0.05 2.895±0.215 2.05±0.06 0.96±0.08 4.045±0.295 

EM (gg) 0.345±0.015 0.295±0.015 0.315±0.015 0.34±0.01 0.295±0.025 0.69±0.02 0.42±0.04 0.395±0.025 

L (gg) 4.77±0.01 4.01±0.01 4.065±0.015 7.255±0.135 4.91±0.07 4.75±0.08 7.11±1.08 5.99±0.19 

W (gg) 0.74±0.01 0.76±0.01 0.715±0.005 1.04±0.05 0.795±0.045 0.765±0.055 1.325±0.305 0.88±0.07 

T (gg) 0.6±0.01 0.705±0.005 0.685±0.005 1.04±0.03 0.73±0.06 0.66±0.05 1.215±0.155 0.89±0.1 

T[\f_ 2. M_[hm i` ko[hncn[ncp_ nl[cnm.  

v_h=Avena ventricosa, ]f[=Avena clauda, _rc=Avena eriantha, fih=Avena longiglumis, wc_=Avena wiestii, bcr=Avena hirtula, g[]=Avena macrostachya, \[r=Avena 
barbata, St_g: H_cabn (SH_), Liq_l chn_lhi^_ ^c[g_n_l (SL^), Liq_l chn_lhi^_ f_hanb (SLf), L_[`: Lcaof_m f_hanb ih ]ofg f_[p_m (LLf), Sjce_f_ts: L_hanb qcnbion 
[qhm (SL), Nog\_l i` `fil_nm (SN), Ujj_l afog_ f_hanb (GUf), Liq_l afog_ f_hanb (GLf), Ujj_l Gfog_ qc^nb (GUw), Liq_l afog_ qc^nb (GLw), Nog\_l i` h_lpm i` 
ojj_l afog_ (GNu), S][rs: L_hanb (S]L), Wc^nb (S]W), Nog\_l i` [qhm (AN), Dilm[f [qh f_hanb (AD), P[f_[ Riqm i` ]cfc[ [fiha _^a_m i` e__fm (PR), R[]bcff[ f_hanb 
(RL), Ejc\f[mn g_^c[h l[ha_ (EM), Gr[ch: L_hanb (L), Wc^_ (W), Tbc]eh_mm (T). 
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nchaocmbcha \_nq__h nb_ nqi `ilg_l mj_]c_m [h^                   

A. ventricosa. Afnbioab A. clauda [h^ A. eriantha [l_      

]f[mmc`c_^ oh^_l ih_ \cifiac][f mj_]c_m, qbc]b g_[hm nb[n 

nb_s ][lls nb_ m[g_ nsj_ i` a_hig_ “Cj” (14), \on                

A. ventricosa qcnb nb_ ^cff_l_hn a_hig_ “Cp” (4). Bon, nb_ 

l_mofnm i` il^ch[ncih \[m_^ ih PCA [h[fsmcm, ch nbcm mno^s 

(Fca. 5B), ^c^ hin ]f_[lfs [al__ qcnb nbcm ]f[mmc`c][ncih, 

qbc]b g[e_m nb_ giljbifiac][f ^cff_l_h]_ \_nq__h nb_m_ 

mj_]c_m ch]igj[nc\f_ qcnb nb_ ^cff_l_h]_ [n nb_ ]snifiac][f 

f_p_f, _mj_]c[ffs \_nq__h nb_ nqi mj_]c_m A. clauda [h^      

A. eriantha. Tb_ m[g_ l_mofnm mbiqh ch Fca. 5B mbiq [    

l_f[ncp_ [ffchcns \_nq__h A. clauda [h^ A. macrostachya 

]igj[l_^ ni nb_ inb_l nqi mj_]c_m, \on nb_ l_f[ncihmbcj 

\_nq__h A. clauda [h^ A. macrostachya h__^m `olnb_l 

^__j_l mno^c_m ni jlip_ nbcm ]ihp_la_h]_.  

 

Cih]fuscih   

Tb_ giljbifiac][f chnl[mj_]c`c] p[lc[ncih cm f[la_fs ^o_ ni 
ko[hncn[ncp_ nl[cnm, _mj_]c[ffs ch A. clauda [h^ A. eriantha. 

Tbcm p[lc[ncih cm l_ch`il]_^ \s ko[fcn[ncp_ ^cff_l_h]_m ch nb_ 

inb_l l_g[chcha mno^c_^ mj_]c_m ni p[lscha ^_al__m. 

Tblioab nb_ l_mofnm i` nbcm mno^s, cn ][h \_ bcabfs nlomn_^ 

nb[n nb_ ^cff_l_h]_ ch giljbifiac][f nl[cnm cm f[la_fs _r-

jl_mmcp_ i` nb_ ^cff_l_h]_ [n nb_ a_higc] f_p_f, _mj_]c[ffs 

\_nq__h mj_]c_m ][llscha nb_ A-a_hig_ [h^ mj_]c_m qcnb 

nb_ C-a_hig_ [m q_ff [m mj_]c_m ][llscha nb_ A-a_hig_ 

\_nq__h nb_g. D_mjcn_ nbcm, mj_]c_m qcnb nb_ C-a_hig_ 

[giha nb_gm_fp_m q_l_ hin mo\d_]n ni nbcm lof_. Qo[hncn[-

ncp_ p[lc[ncihm b[^ [ al_[n_l cgj[]n ih chn_l-mj_]c`c] ^cff_l-

_h]_m [giha mj_]c_m ][llscha nb_ C-a_hig_; ih nb_      

]ihnl[ls, nb_ ko[fcn[ncp_ giljbifiac][f nl[cnm jf[s_^ nb_ 

gimn cgjiln[hn lif_ ch m_j[l[ncha mj_]c_m ][llscha nb_        

A-a_hig_ \_nq__h nb_g. Tb_ qc^_l ^cmnlc\oncih i` nb_ 

mno^c_^ Avena mj_]c_m ][llscha nb_ A-a_hig_ ]igj[l_^ ni 

nb_ mj_]c_m qcnb nb_ C-a_hig_ g[s \_ l_f[n_^ ni nb_ _f[m-

nc]cns i` nb_ A-a_hig_ [h^ cnm [\cfcns ni [^[jn ni                 

_]i-a_ial[jbc] ]ih^cncihm, ]igj[l_^ ni nb_ C-a_hig_ 

qbc]b [jj_[lm ni \_ gil_ mn[\f_ nb[h nb_ A-a_hig_.   

 

A]ehiwf_^a_g_hts    

Tb_ [onbilm al[n_`offs nb[he nb_ Afa_lc[h Mchcmnls i` Hcab-

_l E^o][ncih [h^ S]c_hnc`c] R_m_[l]b, nb_ G_h_l[f Dcl_]-

nil[n_ i` S]c_hnc`c] R_m_[l]b [h^ T_]bhifiac][f D_p_fij-

g_hn, Afa_lc[.   

 

Autbirs’ ]ihtrc\utcihs   

YB ][llc_^ ion nb_ gif_]of[l a_h_nc] mno^c_m, ^l[ft_^ nb_ 

g[hom]lcjn. DB ][llc_^ ion nb_ l_pcmcih i` nb_ g[hom]lcjn. 

IB j[lnc]cj[n_^ ch nb_ ^_mcah i` nb_ mno^s [h^ j_l`ilg_^ 

nb_ mn[ncmnc][f [h[fsmcm [m q_ff [m p[fc^[n_^ [h^ moj_lpcm_^ 

nb_ qile. DK p[fc^[n_^ [h^ moj_lpcm_^ nb_ qile.  Aff      

[onbilm l_[^ [h^ [jjlip_^ nb_ `ch[f g[hom]lcjn.   
 

Cigjfc[h]_ wctb _tbc][f st[h^[r^s   

Cih`fc]t i` cht_r_st: Aonbilm ^i hin b[p_ [hs ]ih`fc]n i` 

chn_l_mnm ni ^_]f[l_.    

Etbc][f cssu_s: Nih_. 

 

Sujjf_g_ht[ry ^[t[ 

Sojjf_g_hn[ls T[\f_ 1. Miljbifiac][f ]b[l[]n_lm mn[n_ 
[h^ ]i^_ om_^ `il PCA.  

Sojjf_g_hn[ls T[\f_ 2. E]i-a_ial[jbc] ]b[l[]n_lcmnc]m 

[h^ Eg\_la_l koinc_hn ][f]of[ncih i` m[gjfcha mcn_m 

i` Afa_lc[ Avena L. mj_]c_m.  
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