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A\str[]t   

Sbiln[a_ i` q[n_l cm ^cm[mnliom `il ]lij jli^o]ncih. Tb_ [cg i` nbcm qile cm 

ni i\n[ch [ alioj i` g[ct_ ch\l_^ fch_m [h^ bs\lc^m nb[n nif_l[n_m q[n_l ^_`-

c]cn [h^ ]iff_]ncha gif_]of[l ]b[l[]n_lct[ncihm `il m_f_]ncih. Tbcm qile q[m 

]ih^o]n_^ ch nb_ 2019 [h^ 2020. Fcp_ g[ct_ jol_ ch\l_^ fch_m B73, A132, 

NA30, S7 [h^ DR-B1 q_l_ jf[hn_^ []]il^cha ni nb_ ^_mcah i` b[f`-^c[ff_f 

]limm-\l__^cha i` nb_ m_]ih^ Glcffcha g_nbi^, [h^ nb_h 10 bs\lc^m [h^ 5 

ch\l_^ fch_m q_l_ jf[hn_^ oh^_l nb_ cgj[]n i` cllca[ncih chn_lp[fm i` 5, 10 

[h^ 15 ^[sm []]il^cha ni nb_ R[h^igct_^ Cigjf_n_ Bfi]e D_mcah (RCBD) ch 

mjfcn jfin qcnb 3 l_jfc][n_m. R_mofnm mbiq_^ mcahc`c][h]_ a_hinsj_m l_mjihm-

_m. Tb_ bs\lc^ DR-B1 × S7 l_]il^_^ nb_ bcab_mn g_[hm i` m__^ hog\_l j_l 

liq (34.49 m__^ liq-1), q_cabn i` 300 m__^ (80.77 a), [h^ mchaf_ jf[hn sc_f^ 

(167.2 a). Tb_ mbiln_mn cllca[ncih chn_lp[f i` 5 ^[sm l_]il^_^ nb_ bcab_mn 

hog\_l i` m__^m j_l liq (35.39 m__^ liq-1) [h^ mchaf_ jf[hn sc_f^ (162.3 a). 

Scgcf[lcns [h[fsmcm mbiq_^ [ bcab_mn a_h_nc] ^cp_lmcns (fiq_mn a_h_nc] mcgc-

f[lcns) q[m 0.83 \_nq__h ch\l_^ 4 [h^ 5. Tb_ bcab_mn a_h_nc] ^cp_la_h]_ (nb_ 

f_[mn a_h_nc] mcgcf[lcns) \_nq__h bs\lc^m [h^ ch\l_^ fch_m q[m 0.78 ch ch\l_^ 

4 [h^ bs\lc^ 3 r 2, qbcf_ nb_ bcab_mn a_h_nc] ^cp_la_h]_ i` 0.92 q[m `ioh^ 

\_nq__h bs\lc^m i` 3 r 1 [h^ 5 r 4. UPGMA [h[fsmcm mbiq_^ nb[n ch\l_^ 5 (DR

-B1) [h^ ch\l_^ 4 (S7) ch [^^cncih ni 1×3, 1×2 [h^ 1×4 bs\lc^m bcab ^cp_l-

a_h]_. Tb_l_`il_, sc_f^ ]igjih_hnm ]b[l[]n_lcmnc]m ][h \_ om_^ `il m_f_]-

ncih ch \l__^cha jlial[gg_m [h^ ISSR (chn_l mcgjf_ m_ko_h]_ l_j_[nm) cm [ 

jligcmcha [h^ _ffc]c_hn n_]bhcko_ ch c^_hnc`c][ncih i` g[ct_ a_hinsj_m DNA 

gif_]of[l g[le_lm `il q[n_l ^_`c]cn nif_l[h]_ m_f_]ncih.   

 

K_ywor^s   

M[ct_, q[n_l ^_`c]cn, jf[hn \l__^cha, ISSR    

 

Intro^u]tcon   

M[ct_ cm ]ihmc^_l_^ [m ih_ i` m_hmcncp_ ]lijm ni q[n_l ^_`c]cn, _mj_]c[ffs [n 
nb_ l_jli^o]ncp_ mn[a_, [h^ 45-60% i` cnm nin[f sc_f^ ]iof^ \_ fimn (1, 2). Mcf-

fcihm i` j_ijf_ [lioh^ nb_ qilf^ p[fo_ g[ct_ [m ih_ i` nb_ bcab-jli`cn ]lijm. 

In cm ]ihmc^_l_^ [m nb_ g[ch miol]_ i` `ii^ [h^ `__^ (3), nb_ aii^ ]ihn_hn i` 

mn[l]b, jlin_ch, icf, pcn[gchm [h^ gch_l[fm ch al[ch ch [^^cncih ni \_cha ch-

^omnlc[f ]lij `il \ci `o_f jli^o]ncih (4). In cm ih_ i` nb_ ]lijm nb[n b[p_ fiha 

\__h [mmi]c[n_^ qcnb `ii^ m_]olcns (5). A]]il^cha ni UNESCO [h^ \s 2025, [ 

mcahc`c][hn % [giohn_^ ni \_ gil_ nb[h 60% i` j_ijf_ [ff ip_l nb_ qilf^ 

qcff `[]_ nb_ ^[ha_l i` q[n_l mbiln[a_ \_][om_ i` nb_ jl_^c]n_^ ^l[g[nc] 

^_]l_[m_ ch ]lij jli^o]ncih (6).  
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 2    ABDULHAMED ET AL 

bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

 W[n_l mbiln[a_ cm [ ]lo]c[f `[]nil ch ]lij jli^o]-

ncih. In fcgcnm nb_ _rj[hmcih [h^ ^_p_fijg_hn i` [ff []ncpc-

nc_m i` mi]c[f [h^ _]ihigc] fc`_ ch p[lciom `c_f^m, _mj_]c[ffs 

ch nb_ `c_f^ i` [alc]ofnol_. Mimn Il[kc [alc]ofnol[f ]lijm [l_ 

fi][n_^ ch m_gc-[lc^ [l_[m, [h^ ]oll_hnfs, nb_ m][l]cns i` 

cllca[ncih q[n_l ch n_lgm i` nb_ ko[hncns [h^ ko[fcns i` q[-

n_l `fiqcha chni nb_ Tcalcm [h^ Eojbl[n_m lcp_lm cm ^_-

]l_[m_^. Tb_l_`il_, nb_cl f_p_fm `fo]no[n_ `lig ih_ m_[mih 

ni [hinb_l. Mil_ip_l, fiq `[ffcha l[n_m i` l[ch ion i` aliq-

cha m_[mih, bcab n_gj_l[nol_m [h^ _p[jil[ncih l[n_m ch 

[^^cncih ni f[]e i` q[n_l [h^ micf l_miol]_m g[h[a_g_hn 

b[m ch]l_[m_^ q[n_l ^_`c]cn. Tb_ ^_g[h^ `il `ii^ cm [m hil-

g[ffs ch]l_[m_^ [m nb_ jijof[ncih aliqnb l[n_ ch]l_[m_m. 

Am [ l_mofn, cgjlipcha ^lioabn-l_mcmn[hn a_hinsj_m cm ih_ 

i` nb_ gimn cgjiln[hn [jjli[]b_m nb[n ][h \_ [jjfc_^ ch 

l_mjihm_ ni ]ihn_gjil[ls ]fcg[nc] ]b[ha_m. W[n_l ^_`c]cn 

cm jl_^c]n_^ ni cgj[]n nb_ aliqnb i` nb_ qilf^ jijof[ncih 

mcahc`c][hnfs, qbc]b ch^c][n_m [ l_[f ^[ha_l ch nb_ ^cmnlc\o-

ncih i` [p[cf[\f_ q[n_l l_miol]_m. Tb_l_`il_, nb_l_ q_l_ 

moaa_mncihm [h^ l_m_[l]b \s jf[hn \l__^_lm ni i\n[ch bs-

\lc^m nb[n qcff \_ q_ff [^[jn_^ ni nif_l[n_ ^lioabn [h^ 

b[p_ [h cgjiln[hn lif_ ch gi^of[ncha nb_ jbsmcifiac][f 

l_[]ncihm i` nb_ jf[hn f_[^cha ni [ l[jc^ [^[jn[ncih ni [^-

p_lm_ _hpclihg_hn[f ]ih^cncihm. 

 Aff nb[n g[s b_fj _rjf[ch biq ]b[l[]n_lcmnc]m ][h \_ 
chb_lcn_^ `lig ih_ a_h_l[ncih ni [hinb_l. Oh_ i` nb_m_ 

g_nbi^m cm nb_ m_]ih^ g_nbi^ i` b[f` ^c[ff_f ]limm nb[n 

q[m ^_mcah_^ [h^ cn chpifp_m j[l_hnm [h^ [ff nb_ jimmc\f_ 

]limm_m. Afnbioab jl[]nc]cha `c_f^ m_lpc]_m cgg[]of[n_fs 

_rjf[ch [\ion 30-50% i` sc_f^ ch]l_[m_m, nb_ l_g[chcha 

j_l]_hn[a_ ]iof^ \_ ^_m]lc\_^ \s a_h_nc] g_nbi^m (7, 8). 

Tb_l_`il_, jf[hn \l__^_lm nblioab m_f_]ncih nls ni higc-

h[n_ nb_ aii^ j[l_hnm `il nb_cl [cg_^ ]b[l[]n_lcmnc]m [h^ 

nb_h i\n[ch nb_ jimmc\f_ _hb[h]_^ bs\lc^m, _mj_]c[ffs `il 

bcab sc_f^. Tb_ gimn cgjiln[hn ]ih]_lh i` jf[hn \l__^_lm 

cm nb_ l[n_ i` ^_]l_[m_ il fimm ch sc_f^ [m [ l_mofn i` mnl_mm, 

g_[hcha nb[n nb_s nbom _gjb[mct_ nb_ sc_f^ oh^_l mnl_mm 

]ih^cncihm. Hiq_p_l, nb_ ^_]l_[m_ ch jli^o]ncih j_l ohcn 

i` nb_ [l_[ ]iof^ \_ _rjf[ch_^ \s `[]nilm l_f[n_^ ni nb_ 

[^[jn[ncih i` nb_ ]lij l[nb_l nb[h mnl_mm ]ih^cncihm. Nog-

\_l i` g_nbi^m q[m om_^ ni ^cmnchaocmb fch_m il a_hinsj_m 

nb[n b[p_ [ aii^ jli^o]ncp_ ][j[]cns oh^_l ]ih^cncihm i` 

mnl_mm il ^lioabn. Sig_ i` nb_g om_^ g[nb_g[nc][f _ko[-

ncihm ni ]igj[l_ nb_ ion]ig_ oh^_l ]ih^cncihm i` mnl_mm 

[h^ hih-mnl_mm. S_p_l[f l_jilnm b[p_ \__h ^i]og_hn_^ ih 

nb_ ]ill_f[ncih i` ^lioabn ch^c]_m qcnb ^lioabn nif_l[h]_ 

i` ^cff_l_hn ]lijm (9-11). 

 Niq[^[sm, nb_ m]c_h]_ i` \cin_]bhifias cm ih_ i` 

nb_ pcn[f _f_g_hnm nb[n [l_ qc^_fs [jjfc_^ `il cgjlipcha 

]lij j_l`ilg[h]_ [h^ jli^o]ncih, _mj_]c[ffs nb_ gif_]o-

f[l [mj_]nm nb[n ^_[f qcnb DNA \_][om_ i` cnm lif_ ch mbiln-

_hcha nb_ ncg_ nb_ cgjlip_g_hn (12-14). Mif_]of[l g[le_l 

cm ch^_j_h^_hn i` _hpclihg_hn[f _ff_]nm [h^ ]ihnlc\on_^ 

_rjfil[ncih ch jf[hn \l__^cha mcahc`c][hnfs. Ihn_l Scgjf_ 

S_ko_h]_ R_j_[nm (ISSR) cm [ n_]bhifias i` ^_n_]ncha f[la_ 

hog\_l i` jifsgiljbc] \oh^f_m qcnb bcab f_p_f i` _ffc]c_h-

]s i` DNA m_ko_h]cha ^_n_lgch[ncih. Tb_ [cg i` nbcm qile 

cm ni _p[fo[n_ nb_ nif_l[h]_ i` g[ct_ ch\l_^ fch_m [h^ nb_cl 

bs\lc^m ni q[n_l ^_`c]cn, [h^ ]iff_]ncha a_h_nc] ch`ilg[ncih 

[h^ gif_]of[l ]b[l[]n_lct[ncih `lig DNA omcha ISSR ch^_r 

i` a_h_nc] mcgcf[lcns [h^ ^cp_lmcns `il m_f_]ncih joljim_m.    

 

M[t_rc[ls [n^ M_tbo^s   

Tbcm qile b[^ 5 fi][ffs ^_lcp_^ jol_ ch\l_^ fch_m, [h^ nb_cl 

^_n[cfm [l_ fcmn_^ ch (T[\f_ 1).  

Inbred lines experiment 

Tb_ ch\l_^ fch_m m__^m q_l_ jf[hn_^ ch 2019. Fil i\n[chcha 

jiff_h al[chm, ch\l_^ fch_m q_l_ jf[hn_^ chni nqi m_j[l[n-

_^ jfinm. Fclm jfin q[m jf[hn_^ ih 15nb i` Jofs, [h^ nb_h 

[lioh^ [ q__e [ft_l [hinb_l jfin q[m jf[hn_^ `il msh]bli-

hct_^ `fiq_lcha. E[]b jfin b[^ nb_ 5 ch\l_^ fch_m qcnb 6 

jf[hn_^ fch_m. E[]b jf[hn_^ fch_ q[m 4 g ch f_hanb [h^ nb_ 

^cmn[h]_m \_nq__h jf[hn_^ fch_m q[m 90 ]g [h^ 2-3 m__^m 

q_l_ jf[hn_^ ch ^cmn[h]_ i` 2-3 ]g bcffm. Climm_m i` ch\l_^ 

fch_m []]il^cha ni nb_ b[f`-^c[ff_f i` m_]ih^ g_nbi^ i` 

Glcffcha q_l_ ][llc_^ ion `il [ff nb_ jimmc\f_ bs\lc^ct[ncihm, 

[h^ 10 bs\lc^m q_l_ i\n[ch_^ []]il^cha ni nb_ _ko[ncih i` 

P(P-1)/2.   

Performance experiment       

Tbcm _rj_lcg_hn q[m ][llc_^ ion ch 2020 ni chp_mnca[n_ nb_ 

j_l`ilg[h]_ i` bs\lc^m [h^ nb_ ch\l_^ fch_m oh^_l q[n_l 

^_`c]cn. R[h^igct_^ ]igjf_n_ \fi]em ^_mcah (RCBD) ch 

mjfcn jfin qcnb nbl__ l_jfc][n_m q[m [jjfc_^. Illca[ncih chn_l-

p[fm i` 5, 10 [h^ 15 ^[sm \_nq__h cllca[ncihm q_l_ ch g[ch 

jfinm. Hiq_p_l, 15 a_hinsj_m (5 ch\l_^ fch_m [h^ 10 bs-

\lc^m) q_l_ ch mo\ jfinm. Tb_ _rj_lcg_hn[f ohcn b[^ 15 fch_m 

_[]b i` 2 g f_hanb [h^ nb_ ^cmn[h]_ \_nq__h fch_m q[m 75 

]g [h^ \_nq__h bcffm q[m 25 ]g. S__^m q_l_ jf[hn_^ ih 

20nb i` M[l]b [h^ ]b[l[]n_lcmnc]m i` ^[sm ohncf 50% mcfecha, 

jf[hn f_[` [l_[ (]g2 jf[hn-1), al[chm hog\_l j_l liq, q_cabn 

i` 300 al[ch (a) [h^ mchaf_ jf[hn sc_f^ (a) q_l_ mno^c_^. 

Molecular estimation         

Tb_ DNA q[m _rnl[]n_^ `lig []ncp_fs aliqcha f_[p_m [h^ 
nb_ ko[hncns i` DNA q[m ^_n_lgch_^ \s [ mj_]nlijbinig-

_n_l [n 260 hg. Tb_ l[nci i` 260 hg/280 hg i` [\mil\[h]_ 

q[m [jjfc_^ ni ^_n_lgch_ DNA jolcns. Fil PCR, [ l[nci i` 

1.8-2.1 ch [ 10 ha L-1 ^cfoncih q[m oncfct_^. Fil g_[molcha 

a_h_nc] ^cp_lmcns, 10 l[h^ig ISSR g[le_lm q_l_ om_^ 

(T[\f_ 2). 10 ha i` DNA n_gjf[n_, PCR \off_l *50 gM KCf, 

10 gM Tlcm-HCf jH 8.3, 1.5 gM MaCf2 [h^ 0.001 % (qn/pif) 

a_f[nch+, 30 jgif jlcg_l, 200 gM i` _[]b ^NTP, 1.25 U i` 

T[k DNA jifsg_l[m_, [h^ PCR al[^_ ^H2O q_l_ ch]fo^_^ 

ch nb_ ijncg[f [gjfc`c][ncih l_[]ncih gcrnol_ (25 µf). DNA 

l_[]ncih gcrnol_m q_l_ [gjfc`c_^ `il 10 gch [n 94 °C, nb_h 

`il 45 ]s]f_m i` 1 gch [n 94 °C, 1 gch [n 45 °C [h^ 2 gch [n 

72 °C. Aft_l [ `ch[f _rn_hmcih [n 72 iC `il 10 gch, nb_ l_[]-

ncih q[m n_lgch[n_^ [h^ nb_ m[gjf_ q[m e_jn [n 48 °C `il 

[h[fsmcm. 1.5 % [a[lim_ a_f _f_]nlijbil_mcm q[m om_^ ni 

T[\l_ 1. Ih\l_^ fch_m, nb_cl ]i^_m [h^ ilcachm  

In\r_^ num\_r In\r_^ ]o^_ In\r_^ orcacn 

1 B73 fi][ffs ^_lcp_^ 

2 A132 fi][ffs ^_lcp_^ 

3 NA30 fi][ffs ^_lcp_^ 

4 S7 fi][ffs ^_lcp_^ 

5 DR-B1 fi][ffs ^_lcp_^ 
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m_j[l[n_ [gjfc`c_^ `l[ag_hnm. Tb_ m]il_^ ISSR g[le_lm 

q_l_ l_jl_m_hn_^ \s [ \chigc[f (0/1) g[nlcr, qbc]b q[m 

nb_ \[mc] ^[n[ mnlo]nol_. Bs omcha nb_ oh-q_cabn_^ j[cl-

alioj [jjli[]b omcha [lcnbg_nc] [p_l[a_m, nb_ mcgcf[lcns 

g[nlcr q[m _gjfis_^ [m chjon ^[n[ `il ]fomn_l [h[fsmcm 

(UPGMA).  

 

R_sults [n^ Dcs]usscon   

Days until 50% silking             

Tb_ jf[hnm i` ch\l_^ 3 q_l_ nb_ mbiln_mn ohncf 50% i` mcfe-
cha, qbc]b [giohn_^ ni 68.18 ^[sm. Wbcf_, nb_ jf[hnm i` 

ch\l_^ 4 q[m nb_ fiha_mn, 73.75 ^[sm ohncf 50% i` mcfecha. 

Tb_ cgj[]n i` nb_ ^cff_l_h]_m \_nq__h j[l_hnm q[m ]f_[lfs 

l_`f_]n_^ ch nb_cl bs\lc^m i\n[ch_^ `lig nb_ ^c[ff_f ]limm_m. 

Tb_ bs\lc^ 5r1 q[m nb_ mbiln_mn ohncf 50% i` mcfecha (63.75 

^[sm) [h^ ^c^ hin mcahc`c][hnfs ^cff_l `lig 4r1 [h^ 3r2. 

Wbcf_, nb_ bs\lc^ 3×1 q[m nb_ fiha_mn ohncf l_[]bcha 50% 

mcfecha [h^ q[m l_]il^_^ ni 68.21 ^[sm (T[\f_ 3). I^_hnc][f 

l_mofnm (16, 17) q_l_ l_]il^_^ [h^ ch^c][n_^ ]f_[l ^cff_l-

_h]_m \_nq__h a_hinsj_m ch nb_ ]b[l[]n_lcmnc] i` ohncf 50% 

i` mcfecha. Tb_ mcahc`c][hn ch`fo_h]_ i` cllca[ncih j_lci^m 

q[m i\pciom. A 15-^[s cllca[ncih chn_lp[f l_]il^_^ `_q_l 

^[sm ohncf 50% i` mcfecha (63.17 ^[sm) [h^ cn ^c^ hin mcahc`c-

][hnfs ^cff_l `lig 10-^[sm. Wbcf_ nb_ 5-^[sm cllca[ncih chn_l-

p[f a[p_ nb_ fiha_mn `_g[f_ `fiq_lcha j_lci^ i` 73.63 ^[sm. 

P_lb[jm nb_ l_[mih `il nb_ mbiln ncg_ ohncf 50% i` mcfecha 

ch 15 [h^ 10 ^[sm cllca[ncih chn_lp[fm cm \_][om_ i` nb_ 

mbiln[a_ i` micf q[n_l [p[cf[\cfcns `il jf[hnm, bcab n_gj_l[-

nol_ [h^ fiq l_f[ncp_ bogc^cns [h^ nbom bilgih[f ]b[ha_m 

ch jf[hn i]]oll_^ nb[n f_^ ni gipcha nb_ jf[hn jli]_mm ni-

q[l^ l_jli^o]ncp_ mn[a_m (18). Tb_m_ l_mofnm [l_ ]ihmcmn_hn 

qcnb qb[n q[m l_jiln_^ (19-21) qbi ch^c][n_^ nb[n jf[hnm 

mo\d_]n_^ ni q[n_l mnl_mm l_[]b nb_ `fiq_lcha mn[a_ _[lfc_l. 

Scahc`c][hn ^cff_l_h]_m q_l_ hinc]_^ \_nq__h g_[hm i` 

chn_l[]ncih \_nq__h a_hinsj_m [h^ cllca[ncih chn_lp[fm 

qbc]b cm ]ihmc^_l_^ [m [ aii^ mcah i` \l__^cha jf[hnm [m cn 

_h]iol[a_m jf[hnm ni nb_ mbiln j_lci^ i` mcfecha (T[\f_ 3). 

Leaf area (cm2)        

Ih\l_^ 5 l_]il^_^ nb_ bcab_mn f_[` [l_[ 3577 ]g2. Wbcf_ 

ch\l_^ 1 q[m nb_ fiq_mn ch f_[` [l_[ 3099 ]g2.  Tb_ q[s 

j[l_hnm l_mjih^_^ ni q[n_l mbiln[a_ q[m p_ls ]f_[l ch nb_ 

bs\lc^m l_mjihm_m. Tb_ bs\lc^ 5×1 q[m moj_lcil [h^ 

mbiq_^ nb_ bcab_mn f_[` [l_[ 4686 ]g2 ]igj[l_^ ni nb_ 

bs\lc^ 2×3 qbc]b a[p_ nb_ fiq_mn f_[` [l_[ 3845 ]g2 (T[\f_ 

4). In q[m l_]il^_^ mcgcf[l l_mofnm qb_h nb_s ch^c][n_^ mca-

hc`c][hn ^cff_l_h]_m \_nq__h a_hinsj_m ch f_[` [l_[ (16, 22, 

23). R_mofnm i` nbcm mno^s ch^c][n_^ [ ]f_[l cgj[]n i` cllca[-

ncih chn_lp[fm ih f_[` [l_[ i` g[ct_ [h^ cn q[m nb_ bcab_mn 

(4439 ]g2) qb_h nb_ cllca[ncih chn_lp[f \_nq__h cllca[ncihm 

 

T[\l_ 2. No]f_inc^_ m_ko_h]_m i` nb_ jlcg_lm ch ISSR n_]bhifias.  

Prcm_r Nu]l_otc^_ s_qu_n]_s 5-3 T_mp_r[tur_ R_`_r_n]_ 

UBC734 GCGCGTGTGTGTGTCT 45.4 ? 

UBC738 AGAGAGAGAGAGAGCT 30.6 ? 

UBC744 GAGACCGAGAGAGACCCC 36.3 ? 

UBC746 AGCAGCAGCAGCAGCAGA 40.8 ? 

UBC850 AGAGAGAGAGAGAGCTT 32.4 ? 

UBC856 GAGAGAGAGAGAGAGACT 56.2 ? 

UBC834 AGAGAGAGAGAGAGAGTT 0 ? 

B-76 CTCTCTCTCTCTCTGTG 25 ? 

N-41 CTCTCTTTCTCTCTCTT 30.5 ? 

A37 TGTGTGTGTGTGTGTGCT 32.8 ? 

G_notyp_s 
Irrca[tcon cnt_rv[ls (^[ys) 

M_[n 
5 10 15 

1 72.79 67.87 69.21 69.96 

2 75.42 65.64 65.97 69.01 

3 74.77 65.03 64.73 68.18 

4 80.11 70.31 70.82 73.75 [ 

5 79.77 69.32 67.58 72.22 \ 

2×1 72.01 68.73 59.55 66.76 

3×1 74.65 66.73 63.26 68.21 

4×1 71.34 64.47 57.31 64.37 

5×1 70.08 61.94 59.22 63.75 

3×2 72.30 60.42 58.87 63.86 

4×2 74.05 65.94 60.35 66.78 

5×2 74.00 62.93 62.51 66.48 

4×3 69.84 62.41 65.02 65.76 

5×3 72.04 65.36 60.02 65.81 

5×4 71.21 64.17 63.13 66.17 

M_[h 73.63 65.42 63.17   

L.S.D 

Illca[ncih 4.28 

G_hinsj_m 1.04 

Ihn_l[]ncih 1.80 

T[\l_ 3. P_l`ilg[h]_ i` g[ct_ a_hinsj_m mcfecha (^[sm ohncf 50%) oh^_l 
cllca[ncih chn_lp[fm i` 5, 10 [h^ 15 ^[sm.  

T[\l_ 4. P_l`ilg[h]_ i` g[ct_ a_hinsj_m f_[` [l_[ (]g2) oh^_l cllca[ncih 
chn_lp[fm i` 5, 10 [h^ 15 ^[sm.  

G_notyp_s 
Irrca[tcon cnt_rv[l (^[ys) 

M_[n     
5 10 15 

1 3825  3345 2127 3099   

2 3646  3332 2321 3100   

3 3897  3658  2282 3279   

4 3898  3717 2773 3463   

5 4021  3865 2844 3577   

2×1 4278  4564  2996 3946   

3×1 5127  4971  3231 4443   

4×1  4615  4551  3112 4093   

5×1  5529  4981  3548 4686   

3×2  4034  4463  3038 3845   

4×2  5111  4151   2974 4079   

5×2 4711  4818  3653 4394   

4×3  4553  3652  3249 3818   

5×3 4826  4291  3336 4151   

5×4  4521  5151  3178 4283   

M_[h 4439 4234 2977   

L.S.D 
Illca[ncih 233.2   

G_hinsj_m 157.4 
Ihn_l[]ncih 291.9 

https://www.microbiologyresearch.org/docserver/fulltext/micro/147/8/1472021a.pdf?expires=1659281650&id=id&accname=guest&checksum=9FA4E47006FF3112F7726AFA07AED0E7
https://www.microbiologyresearch.org/docserver/fulltext/micro/147/8/1472021a.pdf?expires=1659281650&id=id&accname=guest&checksum=9FA4E47006FF3112F7726AFA07AED0E7
https://www.microbiologyresearch.org/docserver/fulltext/micro/147/8/1472021a.pdf?expires=1659281650&id=id&accname=guest&checksum=9FA4E47006FF3112F7726AFA07AED0E7
https://www.microbiologyresearch.org/docserver/fulltext/micro/147/8/1472021a.pdf?expires=1659281650&id=id&accname=guest&checksum=9FA4E47006FF3112F7726AFA07AED0E7
https://www.microbiologyresearch.org/docserver/fulltext/micro/147/8/1472021a.pdf?expires=1659281650&id=id&accname=guest&checksum=9FA4E47006FF3112F7726AFA07AED0E7
https://www.microbiologyresearch.org/docserver/fulltext/micro/147/8/1472021a.pdf?expires=1659281650&id=id&accname=guest&checksum=9FA4E47006FF3112F7726AFA07AED0E7
https://www.microbiologyresearch.org/docserver/fulltext/micro/147/8/1472021a.pdf?expires=1659281650&id=id&accname=guest&checksum=9FA4E47006FF3112F7726AFA07AED0E7
https://www.microbiologyresearch.org/docserver/fulltext/micro/147/8/1472021a.pdf?expires=1659281650&id=id&accname=guest&checksum=9FA4E47006FF3112F7726AFA07AED0E7
https://www.microbiologyresearch.org/docserver/fulltext/micro/147/8/1472021a.pdf?expires=1659281650&id=id&accname=guest&checksum=9FA4E47006FF3112F7726AFA07AED0E7
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 4    ABDULHAMED ET AL 

bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

q[m 5 ^[sm. Hiq_p_l, nb_ jf[hnm l_]il^_^ [ l_^o]ncih ch 

f_[` [l_[ i` [\ion 29.68% [h^ 32.93% qb_h nb_ cllca[ncih 

chn_lp[fm q_l_ 10 [h^ 15 ^[sm \_nq__h cllca[ncih chn_lp[fm 

l_mj_]ncp_fs.  

 Pli\[\fs nb_ l_^o]ncih ch f_[` [l_[ qcnb ch]l_[mcha 

nb_ cllca[ncih chn_lp[f q[m [nnlc\on_^ ni nb_ l_^o]ncih ch 

nb_ hog\_l i` ^[sm `lig jf[hncha ni mcfecha T[\f_ 3, qb_h 

f_[` aliqnb [h^ _rj[hmcih hilg[ffs i]]olm. Ih [^^cncih ni 

nb_ ^_]l_[m_ ch nb_ hog\_l i` jf[hn f_[p_m, cn cm ]_ln[ch 

nb[n nb_ l_f[ncp_ q[n_l ]ihn_hn i` nb_ f_[p_m qiof^ \_ ^_-

]l_[m_^. Am [ l_mofn, [ l_^o]ncih ch f_[` aliqnb l[n_ i]-

]oll_^ [h^ nb_ ch[\cfcns ni _fiha[n_ [h^ _rj[h^ l_^o]_^ 

[m q_ff. Tb_ l_[mih `il nb_ ^_]l_[m_ g[s \_ [nnlc\on_^ ni 

nb_ q[n_l n_hmcih \s l_^o]cha nb_ nl[hmjiln i` [orch l_-

mjihmc\f_ `il l_aof[ncha nb_ aliqnb ch nb_ f_[p_m [h^ ch-

^o]cha nb_ ^cpcmcih [h^ ]_ffof[l _fiha[ncih ch nb_ f_[` 

mb_[nb, il ^o_ ni nb_ ^_]igjimcncih i` [orch ^o_ ni nb_ 

ch]l_[m_ ch nb_ []ncpcns i` nb_ IAA-irc^[m_ _htsg_ [m [ l_-

mofn i` q[n_l n_hmcih, qbc]b h_a[ncp_fs [ff_]n_^ cnm [l_[ 

(24). Tbcm l_mofn [al__m qcnb nb_ _[lfc_l mno^s qb_l_ cn q[m 

`ioh^ nb[n jf[hnm _rjim_^ ni q[n_l mnl_mm ][om_^ [ l_^o]-

ncih ch f_[` [l_[ (20, 21, 25-27). 

 Tb_ chn_l[]ncih q[m mcahc`c][hn \_nq__h cllca[ncih 
nl_[ng_hnm [h^ a_hinsj_m, [m cn q[m mbiqh ch n[\f_ 3, nb[n 

nb_ 5×1 bs\lc^ jf[hnm aliqh oh^_l cllca[ncih nl_[ng_hn `il 

5 ^[sm a[p_ nb_ bcab_mn f_[` [l_[ i` 5529 ]g2, qcnb [h ch-

]l_[m_ i` 159.9% [h^ 85.9% `il ch\l_^ 1 [h^ bs\lc^ 4×2 `il 

15 ^[sm cllca[ncih chn_lp[f. 

Seeds number per row (seed row-1)         

Ih\l_^ 3 l_]il^_^ nb_ bcab_mn hog\_l i` m__^m j_l liq, 

28.73 m__^ liq-1 (T[\f_ 5) [h^ ^c^ hin mbiq mcahc`c][hn 

^cff_l_h]_ `lig ch\l_^ 4. Hiq_p_l, ch\l_^ 2 a[p_ nb_     

fiq_mn hog\_l i` m__^m j_l liq, 27.10 m__^ liq-1. Tb_ nif-

_l[h]_ i` bs\lc^m m__gm ni \_ a_h_nc][ffs chb_lcn_^ `lig 

nb_ ch\l_^ fch_m. Tb_ bs\lc^ 4×2 l_]il^_^ bcab_mn hog\_l 

i` m__^m j_l liq, 34.40 m__^ liq-1  [h^ ^c^ hin mcahc`c][hnfs 

^cff_l `lig nb_ bs\lc^ 3r2. Wbcf_, nb_ bs\lc^ 5×1 a[p_ nb_ 

fiq_mn hog\_l i` m__^m j_l liq, 30.47 m__^ liq-1. R_]il^m 

[l_ ih nb_ c^_hnc][f l_mofnm qb_h nb_s ch^c][n_^ nb_ ^cff_l-

_h]_ ch nb_ hog\_l i` m__^m j_l liq \_nq__h nb_ a_hi-

nsj_m (28, 29). In cm q_ff ^i]og_hn_^ nb[n q[n_l mbiln[a_ 

^_]l_[m_m nb_ l[n_m i` jbinimshnb_mcm jli^o]nm nb[n [l_ 

h_]_mm[ls `il jli^o]cha mcahc`c][hn hog\_lm i` m__^m. Ah^ 

nbom, mbiln[a_ i` q[n_l [p[cf[\cfcns [n ^cff_l_hn aliqnb 

mn[a_m i` jf[hn _mj_]c[ffs [n m__^ `cffcha al_[nfs l_^o]_m nb_ 

hog\_l i` m__^m j_l liq. W[n_l cgj[]nm honlc_hnm [p[cf[-

\f_ `il [\miljncih mcahc`c][hnfs ch [^^cncih ni nb_ []ncpcns i` 

_htsg_m [h^ l_aof[ncha bilgih_m, qbc]b g_[hm [ q_[e 

aliqnb i` l_jli^o]ncp_ ila[hm [h^ jli\[\fs nb_ pc[\cfcns 

[h^ nb[n q[m l_`f_]n_^ ih nb_ hog\_l i` m__^m j_l liq. 

Scgcf[l l_mofnm q_l_ jl_pciomfs g_hncih_^ qb_l_ cn q[m 

]f_[lfs mbiq_^ nb[n nb_ h_a[ncp_ cgj[]n i` q[n_l ^_`c]cn ch 

nb_ hog\_l i` al[chm j_l liq ch g[ct_ _[l (20, 21, 30). Tb_ 

chn_l[]ncih \_nq__h a_hinsj_m [h^ cllca[ncih chn_lp[fm q[m 

mcahc`c][hn. In q[m ]f_[l nb[n nb_ l_^o]ncih ch nb_ hog\_l i` 

m__^m j_l liq q[m ch n_lg i` q[n_l ^_`c]cn, [h^ [ff a_hi-

nsj_m b[^ [ mcahc`c][hn ^_]l_[m_ ch nb_ hog\_l i` m__^m 

j_l liq [n 15 ^[s cllca[ncih chn_lp[f ]igj[l_^ 5 [h^ 10 

^[sm. Tb_ bcab_mn j_l]_hn[a_ i` ^_]l_[m_ ch nb_ hog\_l i` 

m__^m j_l liq q[m 59% ch nb_ bs\lc^ 5×4 `il cllca[ncih ch-

n_lp[f i` 15 ^[s ]igj[l_^ ni ch\l_^ fch_ hog\_l 1 [n cllc-

a[ncih chn_lp[f i` 15 ^[sm. 

Weight of 300 seed (g)         

R_mofnm i` nb_ mno^s ch^c][n_^ nb[n ch\l_^ 3 l_]il^_^ 

nb_ bcab_mn q_cabn i` 300 m__^, 69.53 a. Hiq_p_l, ch-

\l_^ 1 a[p_ nb_ fiq_mn q_cabn. Tb_ l_mjihm_ i` bs\lc^m 

q[m cgj[]n_^ ch nb_ q[s nb[n ch\l_^ fch_m \_b[p_^. 

W[n_l ^_`c]cn ]ih^cncihm cgj[]n q[m p_ls ]f_[l ch bs-

\lc^m [m q_ff. Tb_ bs\lc^ 5×4 a[p_ nb_ bcab_mn q_cabn i` 

300 m__^, 80.77 a [h^ cn ^c^ hin mbiq [ mcahc`c][hn ^c`-

`_l_h]_ `lig nb_ bs\lc^ 5r1. H_h]_, nb_ bs\lc^ 3×2 a[p_ 

nb_ fiq_mn q_cabn i` 300 m__^, 62.97 a (T[\f_ 6). R_-

jilnm [l_ ih nb_ m[g_ l_mofnm i` nbcm qile [h^ ch^c][n_^ 

[ ^c``_l_h]_ ch m__^ q_cabn i` ^c``_l_hn a_hinsj_m (7, 

31). Tb_ 15 ^[s cllca[ncih chn_lp[f l_]il^_^ nb_ fiq_mn 

q_cabn i` 300 m__^, 62.75 a, qcnb [ ^_]l_[m_ i` 16.8% 

[h^ 20.6% ]igj[l_^ ni nb_ 5 [h^ 10 ^[s cllca[ncih ch-

n_lp[fm. Tb_ l_[mih `il nb_ fiq q_cabn g[s \_ ^o_ ni 

nb_ ch]l_[m_ ch q[n_l n_hmcih [h^ cnm [^p_lm_ cgj[]n ch 

mcfecha [h^ nb_ f_[` [l_[ [h^ nb_h [ ^_]l_[m_ ch nb_ 

[giohnm i` g[ho`[]nol_^ [h^ mnil_^ honlc_hnm, qbc]b 

^_n_lgch_m nb_ _``c]c_h]s i` nb_ miol]_ ][j[]cns ch ^_-

fcp_lcha q[n_l [h^ honlc_hnm ni m__^ ^olcha nb_ a[ch 

`cffcha j_lci^. Am [ l_mofn, nb_ jli^o]_^ m__^ q[m 

mblohe_h, mg[ff [h^ `ch[ffs fiq q_cabn. Tbcm l_mofn cm 

]ihmcmn_hn qcnb nb_ `ch^cham i` [h _[lfc_l mno^s (9, 20, 

21, 32). R_mofnm ch^c][n_^ mcahc`c][hn ^c``_l_h]_ ch nb_ 

chn_l[]ncihm \_nq__h `[]nilm [h^ nb[n jli\[\fs \_-

][om_ i` nb_ ^c``_l_h]_ ch nb_ \_b[pcil i` a_hinsj_m 

l_mjihm_ oh^_l ^c``_l_hn cllca[ncih chn_lp[fm.  

 

G_notyp_s 
Irrca[tcon cnt_rv[l (^[ys) 

M_[n  
5 10 15 

1 33.3 33.1 16.8 27.73   

2 30.2 32.2 18.9 27.10   

3 34.4 31.6 20.2 28.73   

4 31.9 30.7 23.4 28.67   

5 32.4 28.9 22.5 27.93   

2×1 37.6 34.7 27.4 33.23   

3×1 38.4 34.8 25.5 32.90   

4×1 33.5 35.4 28.8 32.57   

5×1 32.8 33.9 24.7 30.47   

3×2 40.8 33.7 28.6 34.37   

4×2 36.7 36.7 29.8 34.40   

5×2 33.6 38.9 26.3 32.93   

4×3 39.5 31.7 22.4 31.20   

5×3 34.7 37.4 23.6 31.90   

5×4 41.0 33.2 27.5 33.90   

M_[h 35.39 33.79 24.43     

L.S.D 
Illca[ncih 3.41   

G_hinsj_m 1.60 
Ihn_l[]ncih 2.75 

T[\l_ 5. P_l`ilg[h]_ i` g[ct_ a_hinsj_m m__^m hog\_l j_l liq (al[ch liq-1) 
cllca[ncih chn_lp[fm i` 5, 10 [h^ 15 ^[sm.  
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Single plant yield (g)        

R_mofnm ch T[\f_ 7 mbiq_^ mcahc`c][hn ^cff_l_h]_m \_nq__h 

a_hinsj_^ ch mchaf_ jf[hn sc_f^. Ih\l_^ 5 l_]il^_^ nb_ 

bcab_mn g_[h, 107.1 a [h^ ^c^ hin mbiq mcahc`c][hn ^cff_l-

_h]_ qcnb ch\l_^ 2 [h^ 3. H_h]_, ch\l_^ 4 a[p_ nb_ fiq_mn 

g_[h i` 75.23 a. Tb_ ch\l_^ fch_m chb_lcn_^ nb_ b_n_lia_-

h_cns ni nb_cl l_]cjli][f bs\lc^m. Tb_ bs\lc^ 5 × 4 a[p_ nb_ 

bcab_mn g_[h i` mchaf_ jf[hn sc_f^ i` 167.2 a [h^ ^c^ hin 

mbiq [ mcahc`c][hn ^cff_l_h]_ qcnb bs\lc^m 4 × 3 [h^ 3 × 2. 

Tbcm mcahc`c][hn ^cff_l_h]_ \_nq__h ch\l_^ fch_m [h^ bs-

\lc^m ch mchaf_ jf[hn q[m l_f[s_^ ni nb_ l[ch q_cabn T[\f_ 6. 

Ool l_mofnm ch nbcm qile b[^ jl_pciomfs \__h ]ih`clg_^ 

[h^ nbim_ l_mofnm ch^c][n_^ mcahc`c][hn ^cff_l_h]_m \_nq__h 

a_hinsj_m ch mchaf_ jf[hn sc_f^ (7, 29, 33). Tb_ l_mofnm ch^c-

][n_ mcahc`c][hn ^cff_l_h]_ ch mchaf_ jf[hn sc_f^ oh^_l cllca[-

ncih chn_lp[fm. Tb_ chn_lp[fm i` 5 [h^ 10 ^[sm mbiq_^ bcab 

g_[hm ch mchaf_ jf[hn sc_f^ [h^ a[p_ 162.3 [h^ 151.8 a, 

l_mj_]ncp_fs. Tb_ l_^o]ncih ch mchaf_ jf[hn sc_f^ q[m 

[lioh^ [ b[f` qb_h jf[hnm cllca[n_^ _[]b 15 ^[sm \s acpcha 

[ mchaf_ jf[hn sc_f^ i` 73.84 a. Tb_ [^p_lm_ ]ih^cncihm i` 

[\cinc] mnl_mm ^olcha jf[hn aliqnb, _mj_]c[ffs q[n_l mnl_mm, 

]iof^ ][om_ [ boa_ [^p_lm_ ch nb_ g_[hm i` inb_l jf[hn 

]b[l[]n_lcmnc]m [h^ nbom nb_ mchaf_ jf[hn sc_f^ mcahc`c][hnfs 

l_^o]_^. Ool l_mofnm ch T[\f_m 3, 4 [h^ 5 ch^c][n_^ mcahc`c-

][hn ^_]l_[m_ ch f_[` [l_[, hog\_l i` al[chm j_l liq [h^ 

300 al[ch q_cabn, [h^ nb[n q[m ]f_[l ch nb_ ^_]l_[m_ ch mch-

af_ jf[hn sc_f^ T[\f_ 7. Tb_m_ l_mofnm q_l_ ch [al__g_hn 

qcnb qb[n q[m `ioh^ _[lfc_l [h^ ch^c][n_^ mcahc`c][hn ^_-

]l_[m_ ch mchaf_ jf[hn sc_f^ ^o_ ni _rjimcha q[n_l mnl_mm 

]ih^cncihm (20, 21, 30, 31, 34, 35). Schaf_ jf[hn sc_f^, [m ch-

^c][n_^ \s l_mofnm ch T[\f_ 7 mcahc`c][hnfs cgj[]n_^ \s ch-

n_l[]ncih \_nq__h a_hinsj_m [h^ cllca[ncih chn_lp[f. Wb_h 

a_hinsj_m _rjim_^ ni cllca[ncih q[n_l, nb_ \_b[pcil [h^ 

_rjl_mmcih i` a_hinsj_m q[m mcahc`c][hnfs ^cff_l_hn. Tb_ 

ch\l_^ 5 a[p_ nb_ bcab_mn mchaf_ jf[hn sc_f^ 133.8 a [n 5 

^[sm cllca[ncih chn_lp[f. Mil_ip_l, nb_ bs\lc^ 5 r 4 l_]il^-

_^ nb_ bcab_mn g_[h 222.4 a [n nb_ m[g_ cllca[ncih chn_lp[f 

mbiqcha nb_ bcab _ffc]c_h]s i` q[n_l om_. Hiq_p_l, nb_ 

bs\lc^ 5 r 3 l_]il^_^ nb_ fiq_mn g_[h i` mchaf_ jf[hn sc_f^ 

55.1 a [n nb_ cllca[ncih chn_lp[f i` 15 ^[sm, mbiqcha nb_ mca-

hc`c][hn ]b[ha_ ch nb_ \_b[pcil bs\lc^m ni q[n_l mnl_mm.  

Diversity        

Tb_ jlcg_l UBC 738 mbiq_^ nb_ bcab_mn hog\_l i` \[h^m 

i` (14). Hiq_p_l, \inb i` UBC 850 [h^  B 76 jlcg_lm a[p_ 

nb_ fiq_mn hog\_l i` \[h^m (10). Tb_ nin[f hog\_l i` 

\[h^m q[m 109 [h^ nb_ nin[f hog\_l i` Pifsgiljbc] \[h^m 

q[m 97 qcnb [ l[nci i` 89%. Plcg_lm i` UBC 744, UBC 746 

[h^ A31 l_]il^_^ [ hog\_l i` Pifsgiljbc] \[h^m, 

[giohn_^ ni 10, 12 [h^ 11 \[h^m l_mj_]ncp_fs, qcnb [ j_l-

]_hn[a_ i` 100%. H_h]_, jlcg_l UBC850 a[p_ [ hog\_l i` 

Pifsgiljbc] \[h^m i` 6 qcnb [ j_l]_hn[a_ i` 66.7% (T[\f_ 

8). Tb_ jlcg_lm om_^ q_l_ ]b[l[]n_lct_^ \s [ f_hanb i` [g-

jfc]ihm i` 300-2100 \j. 

Similarity         

Wb_h nb_ a_h_nc] ^cg_hmcih ]i_ffc]c_hn \_nq__h ch\l_^ 

fch_m [h^ nb_cl bs\lc^m i` g[ct_ jf[hnm q[m ][f]of[n_^, nb_ 

i\n[ch_^ l_mofnm mbiq_^ 109 \oh^f_m qcnb jifsgiljbcmg 

omcha PAST jlial[g [h^ \[m_^ ih nb_ b[ggcha mcgcf[lcns 

ch^_r (T[\f_ 9). Tb_ bcab_mn a_h_nc] ^cp_lmcns (fiq_mn a_-

h_nc] mcgcf[lcns) q[m 0.83 \_nq__h ch\l_^ fch_m 4 [h^ 5, 

qbcf_ nb_ fiq_mn a_h_nc] ^cp_la_h]_ q[m \_nq__h ch\l_^ 

fch_m 1 [h^ 2. W_ hin_ `lig nb_ m[g_ n[\f_ nb[n nb_ bcab_mn 

T[\l_ 6. P_l`ilg[h]_ i` g[ct_ a_hinsj_m ch q_cabn i` 300 m__^ (a) oh^_l 
cllca[ncih chn_lp[fm i` 5, 10 [h^ 15 ^[sm.  

G_notyp_s 
Irrca[tcon cnt_rv[l (^[ys) 

M_[n 
5 10 15 

1 68.4 69.3  53.3 63.67   

2 74.2 74.8 58.1 69.03   

3 77.6 73.3 57.7 69.53   

4 75.0 70.4 51.5 65.63   

5 79.1 69.1 55.6 67.93   

2×1 73.3 79.0 65.6 72.63   

3×1 85.9 78.8 70.3 78.33   

4×1 79.3 84.4 68.2 77.30   

5×1 86.5 83.4 71.1 80.33   

3×2 75.3 63.8 49.8 62.97   

4×2 87.1 79.4 59.6 75.37   

5×2 78.6 82.2 70.1 76.97   

4×3 76.5 73.0 66.4 71.97   

5×3 80.5 68.9 72.8 74.07   

5×4 88.8 82.4 71.1 80.77   

M_[h 68.4 69.3  53.3     

L.S.D 
Illca[ncih 5.09   

G_hinsj_m 3.25 
Ihn_l[]ncih 6.09 

T[\l_ 7. P_l`ilg[h]_ i` g[ct_ a_hinsj_m mchaf_ jf[hn sc_f^ (a) oh^_l cllca[-
ncih chn_lp[fm i` 5, 10 [h^ 15 ^[sm.  

G_notyp_s 
Irrca[tcon cnt_rv[l  (^[ys) 

M_[n 
5 10 15 

1 106.4 119.1 47.1 90.87 

2 122.8 121.2 50.8 98.27 

3 129.2 115.2 57.1 100.5 

4 98.9 79.2 47.6 75.23 

5 133.8 132.1 55.3 107.1 

2×1 155.5 141.2 89.7 128.8 

3×1 206.4 187.3 73.2 155.6 

4×1 169.9 173.1 86.1 143.0 

5×1 197.8 164.9 82.2 148.3 

3×2 191.5 194.6 99.1 161.7 

4×2 182.5 170.1 94.9 149.2 

5×2 148.3 172.5 76.8 132.5 

4×3 212.9 191.4 95.1 166.5 

5×3 155.8 133.1 55.1 114.7 

5×4 222.4 181.7 97.5 167.2 

M_[h 162.3 151.8 73.84   

L.S.D 

Illca[ncih 10.5 

G_hinsj_m 11.1 

Ihn_l[]ncih 19.2 
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a_h_nc] ^cp_la_h]_ (nb_ f_[mn a_h_nc] mcgcf[lcns) \_nq__h 

bs\lc^m [h^ ch\l_^ fch_m q[m 0.78 ch ch\l_^ 4 [h^ bs\lc^ 3 r 

2 [h^ nbcm jl_^c]nm nb_ ^_p_fijg_hn i` [ nlcjf_ bs\lc^, 

qbcf_ nb_ bcab_mn a_h_nc] ^cp_la_h]_ i` 0.92 q[m `ioh^ 

\_nq__h bs\lc^m i` 3 r 1 [h^ 5 r 4 [m q_ff [m \_nq__h 2 r 1 

[h^ 4 × 2. Tb_ a_h_nc] ^cp_la_h]_ q[m 0.87 [h^ nbcm jl_-

^c]nm nb[n nb_m_ ]limm_m ][h \_ om_^ ni ^_lcp_ [ ^io\f_ 

]limm bs\lc^. Pl_pciom mno^c_m ch^c][n_^ mcgcf[l ni iol l_-

mofnm (4, 36). R_mofnm i` nbcm mno^s [h^ jl_pciom mno^c_m jli-

pc^_ ]lo]c[f ch`ilg[ncih i` nb_ cgjiln[h]_ i` a_h_nc] ^c-

p_lmcns [h^ cnm oncfct[ncihm ch jl_^c]ncha nb_ j_l`ilg[h]_ i` 

g[ct_ a_hinsj_m ch `c_f^ oh^_l q[n_l ^_`c]cn. Mil_ip_l, 

l_mofnm i` nbcm mno^s [l_ om_`of ch `ch^cha [ alioj i` ch\l_^ 

fch_m [h^ bs\lc^m ]igj[l_^ ni jl_pciom mno^c_m.  

 Ola[hcmgm nb[n [l_ jb_hinsjc][ffs mcgcf[l ni _[]b 

inb_l [l_ gil_ fce_fs ni \_ ]fim_l ni _[]b inb_l nb[h ila[h-

cmgm i` ^cff_l_hn m_ko_h]_m. Tb_ cgjiln[h]_ i` ^_n_lgch-

cha a_h_nc] mcgcf[lcns cm ^o_ ni nb_ jimmc\cfcns i` ila[hctcha 

nb_ a_lgjf[mg, m_f_]ncha nb_ j[l_hnm chpifp_^ ch nb_ 

\l__^cha jlial[gg_, jl_^c]ncha nb_ \_mn bs\lc^m [h^ 

ehiqcha nb_ f_[mn jimmc\f_ hog\_l i` a_hinsj_m nb[n ]ih-

n[ch nb_ f[la_mn jimmc\f_ hog\_l i` a_h_nc] ^cp_lmcnc_m ch 

\l__^cha jlial[gg_m (37). Ih^cpc^o[fm g[s \_ ^cff_l_hn 

`lig _[]b inb_l jb_hinsjc][ffs, \on nb_s [l_ a_h_nc][ffs 

]fim_ ni _[]b inb_l, [h^ nb_h nb_m_ ^cff_l_h]_m g[s \_ ^o_ 

ni _hpclihg_hn[f ch`fo_h]_m ihfs, qbc]b [l_ hin n[e_h chni 

[]]iohn ch ^_n_lgchcha nb_ ^_al__ i` mcgcf[lcns \_nq__h 

ch^cpc^o[fm. Tb_ ]fomn_l [h[fsmcm i` nb_ mno^c_^ ch\l_^ fch_m 

[h^ bs\lc^m omcha ISSR g[le_lm [h^ \[m_^ ih nb_ (UPGMA) 

g_nbi^ []]il^cha ni nb_ h_[l_mn h_cab\il mbiq_^ nb[n 

nb_ ]b[l[]n_lcmnc] \_b[pcil i` ch\l_^ 5 (DR-B1) ][h \_ i\-

m_lp_^ qcnb ch\l_^ 4 (S7) ch [^^cncih ni 1×3, 1×2 [h^ 1×4 

bs\lc^m, qbc]b [l_ nb_ gimn ^cp_la_hn [n nb_ f_p_f i` DNA 

(Fca. 1). Bs dichcha nb_ 2 gimn b_n_lia_h_iom aliojm ih nb_ 

j[nb i` nb_ bc_l[l]bc][f mb[j_, qbc]b jl_^c]nm [h ch]l_[m_ 

ch nb_ mct_ i` nb_ nin[f b_n_lia_h_cns \_nq__h mo]b ch\l_^, 

T[\l_ 8. Plcg_lm, nin[f \[h^m, Pifsgiljbc] \[h^m j_l]_hn[a_ [h^ [gjfc]ihm 
f_hanb (\j).  

Prcm_r Tot[l 
\[n^s 

Polymorpbc] 
\[n^s 

Polymorpbc] 
\[n^s % 

Amplc]ons 
l_natb \p 

UBC734 12 11 91.7 450 - 1850 

UBC738 14 12 85.7 350 - 2000 

UBC744 10 10 100.0 600 - 1800 

UBC746 12 12 100.0 500 - 1900 

UBC850 9 6 66.7 600 - 1650 

UBC856 11 10 90.9 300 - 1200 

A31 11 11 100.0 400 - 1900 

B76 9 7 77.8 450 - 950 

N41 11 9 81.8 650 - 2100 

A37 10 9 90.0 600 – 1850 

Tin[f 109 97   300 - 2100 

g_[h 10.90 9.7 89.00   

5×4 5×3 4×3 5×2 4×2 3×2 5×1 4×1 3×1 2×1 5 4 3 2 1   

                            0.00 1 

                          0.00 0.12 2 

                        0.00 0.57 0.30 3 

                      0.00 0.48 0.31 0.28 4 

                    0.00 0.83 0.62 0.13 0.41 5 

                  0.00 0.32 0.13 0.44 0.73 0.38 2×1 

                0.00 0.24 0.55 0.22 0.23 0.13 0.47 3×1 

              0.00 0.16 0.21 0.31 0.61 0.17 0.22 0.32 4×1 

            0.00 0.42 0.16 0.24 0.18 0.33 0.46 0.32 0.53 5×1 

          0.00 0.23 0.41 0.25 0.11 0.21 0.78 0.25 0.26 0.44 3×2 

        0.00 0.50 0.21 0.32 0.60 0.87 0.19 0.66 0.51 0.14 0.60 4×2 

      0.00 0.19 0.26 0.63 0.10 0.04 0.27 0.52 0.22 0.41 0.32 0.21 5×2 

    0.00 0.40 0.61 0.44 0.26 0.71 0.63 0.81 0.32 0.61 0.14 0.15 0.67 4×3 

  0.00 0.23 0.43 0.21 0.55 0.73 0.56 0.45 0.41 0.34 0.23 0.12 0.16 0.78 5×3 

0.00 0.32 0.36 0.32 0.11 0.62 0.52 070 0.92 0.78 0.34 0.28 0.68 0.75 0.72 5×4 

T[\l_ 9. G_h_nc] ^cp_la_h]_ p[fo_m i` a_hinsj_m omcha ISSR n_]bhifias.  

Fca. 1. Cfomn_l [h[fsmcm i` a_hinsj_m \[m_^ ih nb_ l_mofnm i` 109 \[h^m.  
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g[s ]ihnlc\on_ ni ch]l_[mcha nb_ bs\lc^ pcail, [m nb_ l_mn 

i` nb_ ch\l_^ q[m ch]fo^_^ qcnb [ff nb_ bs\lc^m ch [hinb_l 

g[dil alioj. Tb_ 5 \l__^m [h^ nb_ 10 bs\lc^m q_l_ ^cpc^_^ 

chni 2 aliojm; nb_ `clmn alioj ch]fo^_^ \l__^ 4 [h^ 3 × 1, 2 

× 1 [h^ 4 × 1 bs\lc^m, qbcf_ nb_ m_]ih^ alioj ch]fo^_^ nb_ 

l_g[chcha i` ch\l_^ fch_m [h^ bs\lc^m. Tb_ ^cp_lmcns p[fo_m 

q_l_ chp_mn_^ ch ]fomn_l [h[fsmcm \[m_^ ih nb_ l_mofnm i` 

omcha 12 jlcg_lm ch nb_ ISSR n_]bhcko_ ni `ch^ nb_ a_h_nc] 

l_f[ncihmbcj \_nq__h nb_ a_hinsj_m oh^_l nb_ mno^s. Scgc-

f[l l_mofnm q_l_ l_jiln_^ qb_l_ nb_ a_hinsj_m q_l_ jb_-

hinsjc][ffs ^cpc^_^ chni m_p_l[f aliojm []]il^cha ni nb_ 

p[lc[h]_ i` nb_ g_[hm i` nb_ mno^c_^ ]b[l[]n_lcmnc]m (36, 

38).  

 

Con]luscon   

W[n_l ^_`c]cn cgj[]nm nb_ j_l`ilg[h]_ i` g[ct_, [h^ [ff 

a_hinsj_m ]b[l[]n_lcmnc]m mbiq_^ ^cff_l_hn l_mjihm_m. 

Afnbioab nb_l_ q_l_ qcnbch nb_ fcgcnm [h^ []]_jn[\f_ p[lc-

[ncihm \_nq__h a_hinsj_m, sc_f^ ]igjih_hnm i` g[ct_ [l_ 

om_`of niifm `il mno^scha nif_l[h]_ ni q[n_l ^_`c]cn, [m p[lc-

[ncih ch^c][n_m nb_ [^[jn[ncih i` g[ct_ ni q[n_l ^_`c]cn. 

Gii^ a_h_nc] ^cp_lmcns (fiq a_h_nc] mcgcf[lcns) [h^ [m [j-

jlip_^ i` nbcm mno^s, ][h \_ jl[]nc]_^ ch cgjlipcha g[ct_ 

[h^ \[mc] g[n_lc[f ch \l__^cha jlial[gg_m ][h \_ _mn[\-

fcmb_^ `il i\n[chcha bs\lc^m `lig ^cff_l_hn ]limm_m. ISSR 

DNA g[le_lm [l_ [h _ffc]c_hn [jjli[]b `il nb_ ^_n_lgch[-

ncih i` nb_ a_h_nc] ^cp_lmcns i` g[ct_ a_hinsj_m. Tb_m_ 

gif_]of[l g[le_lm ][h \_ om_^ `il nb_ m_f_]ncih [h^ ch-

]l_[mcha nb_ _ffc]c_h]s [h^ jl_]cmcih i` \l__^cha jli-

al[gg_m.   
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