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A\mnl[]n   

Tb_ D_p_fijg_hn i` `fii^-nif_l[hn lc]_ p[lc_nc_m cm [ jl_l_kocmcn_ `il ]fcg[n_ 

l_mcfc_h]_ ch `fii^-jlih_ [l_[m.  Tb_ jl_m_hn mno^s [cg_^ ni ^_p_fij [     

mn[\f_, bcab, sc_f^cha, [h^ nif_l[hn lc]_ p[lc_ns [a[chmn `f[mb `fii^m [h^ mn[a-

h[hn `fii^cha []limm gofncjf_ _hpclihg_hnm. Sub1A q[m ch]iljil[n_^ chni [ 

jijof[l lc]_ p[lc_ns MTU 1075 omcha Sq[lh[-mo\1 [m [ ^ihil ni a_h_l[n_ 

BC3F5 `[gcfc_m.  So\1BC2 q[m om_^ [m [ `il_alioh^ g[le_l `il m_f_]ncih, [ 

jlirs `il nb_ Sub1A a_h_. RM23865 [h^ RM464 ih Cbligimig_ 9 q_l_ om_^ 

[m l_]ig\ch[hn g[le_lm. B[]e]limm `[gcfc_m `lig nb_ BC3F2 a_h_l[ncih q_l_ 

_p[fo[n_^ oh^_l nqi q__em i` `f[mb `fii^m 15 ^[sm [ft_l nl[hmjf[hncha. Tbcm 

q[m `iffiq_^ \s mn[ah[hn `fii^cha [h^ molpcp_^ BC3F4 `[gcfc_m q_l_ om_^ `il 

\[]ealioh^ m_f_]ncih omcha [ 50K bcab-^_hmcns SNP ]bcj. Tb_ hch_ \_mn `[g-

cfc_m c^_hnc`c_^ q_l_ ch]fo^_^ ch nb_ `c_f^ nlc[f _p[fo[ncih oh^_l _cabn _hpc-

lihg_hnm. Cihm_ko_hnfs, MTU Rc]_ 1232 q[m c^_hnc`c_^ [m [ bcab-sc_f^cha, 

`fii^-nif_l[hn lc]_ p[lc_ns omcha A^^cncp_ M[ch _ff_]nm [h^ Mofncjfc][ncp_ Ih-

n_l[]ncih mn[\cfcns [h[fsmcm. Tb_ MTU Rc]_ 1232 l[he_^ `clmn \s nb_ B_mn fch_[l 

oh\c[m_^ jl_^c]ncih (BLUP) \[m_^ l[hecha j[l[g_n_lm [h^ 4nb \[m_^ ih mn[-

\cfcns j[l[g_n_lm l[hecha. Tbcm `fii^-nif_l[hn lc]_ p[lc_ns ][h nif_l[n_ \inb 

`f[mb `fii^m [h^ mn[ah[hn `fii^cha [h^ jimm_mm_m [h 80%   molpcp[f l[n_. In 

b[m [ sc_f^ jin_hnc[f i` 3792 Ka b[-1 oh^_l m_p_l_ `fii^m [h^ 6000 Ka b[-1 

oh^_l hilg[f ]ih^cncihm.   

 

K_sqil^m   

Sub1A ; AMMI mn[\cfcns; `f[mb `fii^m; mn[ah[hn `fii^m; lc]_   

 

Ihnli^o]ncih   

Rc]_ cm qc^_fs aliqh [m [ mn[jf_ `ii^ ]lij [h^ cm `[]cha _rnl_g_ _p_hnm i` 

]fcg[n_ ]b[ha_. Ffii^-jlih_ _]ifias ch Ih^c[ i]]ojc_m 15 gcffcih b[, l_mofn-

cha ch ^l[mnc] sc_f^ fimm (1). So\g_la_h]_ i` ]lijm [n ^cff_l_hn aliqnb mn[a_m 

cm fcgcncha lc]_ jli^o]ncpcns. Rc]_ ]lij _rj_lc_h]_m \inb `f[mb `fii^m [h^ 

mn[ah[hn `fii^cha (30-50 ]g q[n_l ^_jnb) oh^_l fiq-fscha ]i[mn[f [l_[m qcnb 

cff-^l[ch_^ ]ih^cncihm. Mimn ift_h, ]s]fihc] l[chm [n nb_ g[nolcns mn[a_ l_mofn 

ch fi^acha [h^ mo\g_la_h]_ i` ]lijm, f_[^cha ni boa_ _]ihigc] fimm_m ch 

`fii^-jlih_ [l_[m (2).  Ff[mb `fii^ nif_l[h]_ ]ih`_llcha Sub1A (3) q[m qc^_fs 

ch]iljil[n_^ chni jijof[l lc]_ p[lc_nc_m `il ]fcg[n_ l_mcfc_h]_ qcnb gchcg[f 

fche[a_ ^l[a omcha g[le_l-[mmcmn_^ \l__^cha (4-8). Mimn i` nb_ Sub1A        

chnlial_mm_^ fch_m nif_l[n_ `f[mb `fii^m \s koc_m]_h]_ mnl[n_as \on [l_      
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pofh_l[\f_ ni mn[ah[hn `fii^cha ^o_ ni m_gc-^q[l`  g[n_l-

h[f j[l_hnm nb[n b[p_ gchcg[f mbiin _fiha[ncih (9-10). 

Sub1A chnlial_mm_^ fch_m Sq[lh[-mo\1, S[g\[-mo\1, 

CR1009-mo\1 [h^ IR64-mo\1 nif_l[n_ `f[mb `fii^m, \on nb_m_ 

p[lc_nc_m q_l_ hin jl_`_ll_^ \s `[lg_lm oh^_l mn[ah[hn 

`fii^cha (11). Tb_ [p[cf[\cfcns i` lc]_ p[lc_nc_m nb[n ][h nif-

_l[n_ \inb `f[mb `fii^m [h^ mn[ah[hn `fii^cha nb[n jimm_mm 

fi^acha l_mcmn[h]_ cm fcgcn_^. Tb_ mno^s i` a_hinsj_ \s 

_hpclihg_hn (GXE) chn_l[]ncihm cm _mm_hnc[f ni c^_hnc`s nb_ 

\_mn-j_l`ilgcha mn[\f_ a_hinsj_ []limm _hpclihg_hnm. 

I^_hnc`c][ncih i` mn[\f_ a_hinsj_m ch p[lc_^ `fii^-jlih_ 

mcno[ncihm cm [fmi [ ]b[ff_hacha n[me, [m cn cm ch`fo_h]_^ \s 

nb_ nsj_ i` `fii^, j_lci^ i` mo\g_la_h]_, [h^ nb_ mn[a_ i` 

nb_ ]lij.  

 Tb_ jl_m_h]_ i` G X E Ihn_l[]ncih ]igjfc][n_m nb_ 

m_f_]ncih i` qc^_fs [^[jn_^ moj_lcil a_hinsj_m `il sc_f^ 

oh^_l p[lc_^ `fii^ mcno[ncihm `il g[echa ]ofncp[l l_]ig-

g_h^[ncihm ch `fii^-jlih_ [l_[m. S_f_]ncih i` mn[\f_ a_hi-

nsj_m []limm _hpclihg_hnm [h^ a_hinsj_m mocn[\f_ `il  

mj_]c`c] _hpclihg_hnm `il a_h_nc] a[chm (12) [l_ jimmc\f_ 

qcnb mig_ mn[ncmnc][f g_nbi^m mo]b [m A^^cncp_ M[ch 

_ff_]nm [h^ Mofncjfc][ncp_ Ihn_l[]ncih (AMMI) gi^_f (13) 

[h^ a_hinsj_ + a_hinsj_ \s _hpclihg_hn chn_l[]ncih 

(GGE) gi^_f (14). AMMI gi^_f ]ig\ch_m ANOVA i` nb_ 

a_hinsj_ [h^ _hpclihg_hn qcnb PCA i` GXE chn_l[]ncih.  

Tb_ _ff_]ncp_h_mm i` nb_ AMMI jli]_^ol_ b[m \__h ]f_[lfs 

^_gihmnl[n_^ `il mnl_mm _hpclihg_hnm i` lc]_ ]lijm (15-

17). A gofnc-fi][ncih [h^ gofnc-s_[l _p[fo[ncih cm _mm_hnc[f 

`il c^_hnc`scha bcab-sc_f^cha mn[\f_ a_hinsj_m qcnb ]ihmcmn-

_hnfs mj_]c`c] [h^ qc^_l [^[jn[ncih ni [ali-]fcg[nc] tih_m. 

Yc_f^ _p[fo[ncih i`  N_[l Imia_hc] Lch_m (NIL) `il mo\g_la-

_h]_ nif_l[h]_, fi^acha l_mcmn[h]_, [h^ BLB nif_l[h]_    

^_p_fij_^ \_nq__h Sq[lh[ (18) [h^ So\1 ch]iljil[n_^ 

Dlioabn-Tif_l[hn J[jihc][ Rc]_ DT3 (19) b_fj_^ ni c^_hnc`s 

h_]_mm[ls NIL. P_l`ilg[h]_ i` NILm i` So\1 q[m _p[fo[n_^ 

oh^_l gofnc-fi][ncih nlc[fm i` `fii^ _hpclihg_hnm (20-21). 

Tb_ jl_m_hn mno^s [cg_^ ni ^_p_fij [ mn[\f_, bcab-sc_f^cha 

lc]_ p[lc_ns nb[n cm nif_l[hn [a[chmn `f[mb `fii^m [h^ mn[a-

h[hn `fii^cha []limm gofncjf_ _hpclihg_hnm. Tb_ p[lc_ns 

MTU Rc]_ 1232 q[m ^_p_fij_^ \s g[le_l-[mmcmn_^ \[]e-

]limmcha \l__^cha ch nb_ a_h_nc] \[]ealioh^ i` MTU1075 

`il `f[mb `fii^m [h^ So\1 chnlial_mm_^ fch_m [n [^p[h]_^ 

a_h_l[ncihm, chn_hmcp_fs n_mn_^ `il \inb `f[mb `fii^m [h^ 

mn[ah[hn `fii^cha. Tb_ \_mn NILm i` So\1 q_l_ _p[fo[n_^ 

`il sc_f^ ch gofnc-fi][ncih nlc[fm i` p[lc_^ `fii^ mcno[ncihm ni 

c^_hnc`s [ mn[\f_ bcab-sc_f^cha `fii^-nif_l[hn lc]_ p[lc_ns 

MTU Rc]_ 1232.   

 

M[n_lc[fm [h^ M_nbi^m 

Tb_ jijof[l bcab-sc_f^cha lc]_ p[lc_ns (MTU1075) q[m ^_-

p_fij_^ \s nb_ R_acih[f Aalc]ofnol[f R_m_[l]b Sn[ncih 

(RARS), M[lon_lo i` A]b[ls[ NG R[ha[ Aalc]ofnol[f Uhcp_l-

mcns (ANGRAU) i` Ah^bl[ Pl[^_mb, Ih^c[, \s j_^cal__ g_nb-

i^ omcha MTU 2716 [m `_g[f_ [h^ MTU 1010 [m g[f_ j[l-

_hn. Tbcm MTU 1075 q[m l_f_[m_^ ch 2008 `il nb_ mn[n_m i` 

Ah^bl[ Pl[^_mb, T[gcf N[^o, God[l[n, [h^ M[b[l[mbnl[ i` 

Ih^c[. Tb_ MTU1075 lc]_ p[lc_ns cm hih-fi^acha qcnb [ jf[hn 

b_cabn i` 110 ]g [h^ cm mom]_jnc\f_ ni `fii^m. In q[m om_^ 

[m [ l_]oll_hn j[l_hn, [h^ Sq[lh[-mo\1 q[m om_^ [m [ ^i-

hil j[l_hn `il nb_ ch]iljil[ncih i` Sub1A \s [^ijncha 

g[le_l-[mmcmn_^ \[]e]limmcha \l__^cha. G_h_l[ncih [^-

p[h]_g_hn q[m g[^_ qcnb nbl__ mo]]_mmcp_ \[]e-]limm_m 

`lig 2010 ni 2012 (oj ni BC3F1), `iffiq_^ \s m_f`cha ni a_h-

_l[n_ BC3F2 `[gcfc_m. Pb_hinsjc] _p[fo[ncih `il mo\g_la-

_h]_ nif_l[h]_ q[m [^ijn_^ `lig BC3F2 ni BC3F5 a_h_l[-

ncihm. 

Methodology for Phenotyping of Submergence Tolerance 

Progenies          

Tbclns-^[s-if^ m__^fcham q_l_ nl[hmjf[hn_^ [n 20 × 15 ]g 

mj[]cha ch mo\g_la_h]_ jih^m. Ff[mb `fii^m (FF) q_l_  

[lnc`c]c[ffs cgjim_^ [n 15 ^[sm [ft_l nl[hmjf[hncha (DAT) `il 

15 ^[sm. Tb_h, mn[ah[hn `fii^cha (SF) i` 30-50]g q[n_l 

^_jnb q[m g[chn[ch_^ `il ih_ gihnb `lig 10 ^[sm [ft_l  

^_-mo\g_la_h]_ i` `f[mb `fii^m. Pf[hn molpcp[f % q[m    

l_]il^_^ [n 60 DAT. BC3F2 ni BC3F5 `[gcfc_m q_l_ m]l__h_^ 

omcha nbcm jli]_^ol_. F[gcfc_m _rbc\cncha gil_ nb[h 75% 

jf[hn molpcp[f q_l_ a_hinsj_^ qcnb Sub1A a_h_-mj_]c`c] 

g[le_lm. Sub1A jf[hnm jimm_mmcha g[rcgog l_m_g\f[h]_ 

ni nb_ l_]oll_hn j[l_hn q_l_ m_f_]n_^ jb_hinsjc][ffs ch 

_[]b a_h_l[ncih. Pb_hinsjcha `il m__^fcha mn[a_ `fii^  

nif_l[h]_ q[m ][llc_^ ion \s miqcha nbclns jl_-a_lgch[n_^ 

m__^m ch jf[mnc] ]ojm, qbc]b q_l_ mo\g_la_^ ch [ n[he      

14 ^[sm [ft_l miqcha `il 14 ^[sm. Tb_ molpcp[f l[n_ q[m l_]-

il^_^ ih nb_ 10nb ^[s [ft_l ^_-mo\g_la_h]_.  

Yield evaluation of NILs of Sub1A        

Yc_f^ _p[fo[ncih nlc[fm q_l_ ]ih^o]n_^ qcnb 14 _hnlc_m ch     

2 l_jfc][ncihm. Tb_ _hnlc_m [l_ nb_ hch_ \_mn h_[l-cmia_hc] 

fch_m i` Sub1A [fiha qcnb l_]oll_hn j[l_hn MTU1075,     

^ihil Sq[lh[-mo\1, [h^ nqi inb_l Sub1A ch]iljil[n_^ 

fch_m [fiha qcnb l_]oll_hn j[l_hn MTU1064. Tb_m_ _hnlc_m 

q_l_ nl[hmjf[hn_^ [n 25 ^[sm [ft_l miqcha \s [^ijncha 

mj[]cha i` 20 X 15 ]g [h^ `_lncfct_lm 90:60:60 NPK ea/b[ ch 

_cabn _hpclihg_hnm, c._. [lnc`c]c[f mo\g_la_h]_ jih^ `il  

`f[mb `fii^m `il nqi q__em [n 15 DAT (^[sm [ft_l nl[hmjf[hn-

cha) `iffiq_^ \s mn[ah[hn `fii^cha `il ih_ gihnb  ^olcha 

q_n m_[mih i` 2015 (E1), ^ls m_[mih 2015 (E2), q_n m_[mih 

2016 (E6), hilg[f cllca[n_^ ]ih^cncih  ^olcha ^ls m_[mih 

2015 (E3) [h^ q_n m_[mih 2016 (E5) [n RARS , M[lon_lo; 

`fii^ jlih_ `[lg_l’m `c_f^ oh^_l `f[mb `fii^m (`il 10 ^[sm [n 

10 ^[sm [ft_l nl[hmjf[hncha (DAT), `il 7 ^[sm [n 20 DAT, `il 

5^[sm [n 35 DAT) + mn[ah[hn `fii^cha (30-50 ]g) [n 50 DAT 

`il ih_ gihnb [n R[g[h[j[f_g i` W_mn Gi^[p[lc ^cmnlc]n 

^olcha q_n m_[mih i` 2015 (E4) [h^  m[g_ `c_f^ ^olcha q_n 

m_[mih i` 2016 _rjl_mm_^ mn[ah[hn `fii^cha [n 40 DAT `il 

ih_ gihnb (E8),  mn[ah[hn `fii^cha i` 30-50 ]g [n Enb[ein[ 

pcff[a_ `[lg_l `c_f^ i` E[mn Gi^[p[lc ^cmnlc]n i` Ah^bl[    

Pl[^_mb [n ncff_lcha mn[a_ `il 15 ^[sm ^olcha q_n m_[mih i` 

2016 (E7). Tb_ mn[\cfcns j_l`ilg[h]_ i` nb_m_ Sub1A fch_m 

q[m [mm_mm_^ \s [^ijncha nb_ AMMI g_nbi^ omcha PB 

niifm. Tb_ \_mn-j_l`ilgcha MTU Rc]_1232 q[m n_mn_^ ch [h 

[^[jncp_ gchcecn n_mncha [fiha qcnb l_]oll_hn j[l_hn 

MTU1075 oh^_l `fii^-jlih_ [l_[m [h^ ch hilg[f _hpclih-

g_hnm ^olcha 2018, 2019, [h^ 2020. An _[]b mn[a_ i`      

nlc[fcha, nb_ jl_m_h]_ i` Sub1A q[m ]ih`clg_^ omcha nb_ 

Sub1A mj_]c`c]-g[le_l So\1BC2.  
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So\1BC2 q[m om_^ [m nb_ `il_alioh^ g[le_l `il nb_  m_f_]-

ncih i` nb_ Sub1A a_h_ ch _p_ls a_h_l[ncih. Tqi SSR g[le-

_lm, RM23865 (jimcncih 6.3 M\) [h^ RM464 (jimcncih 6.5 

M\) ih ]bligimig_ 9, q_l_ om_^ `il l_]ig\ch[hn  m_f_]-

ncih. Pf[hn a_higc] DNA q[m _rnl[]n_^ `lig nb_ f_[p_m i` 

30-^[s m__^fcham omcha [ Tcmmo_ fst_l (Qc[t_h) [m j_l nb_ 

jlini]if (22). Tb_ ko[fcns [h^ ko[hncns i` DNA q_l_ g_[m-

ol_^ omcha [h _cabn-]b[hh_f mj_]nlijbinig_n_l (Tb_lgi 

S]c_hnc`c]).  Pifsg_l[m_ Cb[ch R_[]ncih (PCR) q[m m_n oj 

`il [ 10 oL gcrnol_ ]igjlcmcha i`  10X T[k \off_l A 1oL, 

`ilq[l^ [h^ l_p_lm_ jlcg_l _[]b 1oL (Scag[ Af^cl]b), 

2.5gg ^hnj 0.5oL (G_h_c), ih_ ohcn i` T[k DNA jifsg_l-

[m_ 1oL (G_h_c), 25ha i` a_higc] DNA 3oL [h^ mn_lcf_  ^cm-

ncff_^ q[n_l 2.5oL  `il [gjfc`c][ncih. PCR q[m jlial[gg_^ 

`il chcnc[f ^_h[nol[ncih [n 94 ⁰C `il 5 gch, `iffiq_^ \s 35 

]s]f_m i` ^_h[nolcha [n 94 ⁰C `il 30 m_]ih^m, [hh_[fcha [n 

55 ⁰C `il 0.5 gch, _rn_hmcih [n 72 ⁰C `il1.0 gch, [h^ _h^cha 

oj qcnb 7 gch [n 72 ⁰C `il nb_ `ch[f  _rn_hmcih omcha Pli S 

g[mn_l ]s]f_l (Ejj_h^il`). Ef_]nlijbil_mcm q[m ][llc_^ ion 

ih 3% bcab-l_mifoncih g_n[jbil [a[lim_ (Liht[) a_fm [h^ 

[gjfc`c_^ jli^o]nm q_l_  ][jnol_^ \s nb_ Ssha_h_ a_f ^i]-

og_hn[ncih msmn_g. 

 Tb_ \[]ealioh^ m_f_]ncih i` 18 [^p[h]_^ fch_m [n 

BC3F4 q[m ][llc_^ ion omcha [ 50K ]bcj [n N[ncih[f Ihmncnon_ 

ih Pf[hn Bcin_]bhifias (NIPB), N_q D_fbc, [m j_l nb_  jli-

]_^ol_ i` nb_ Affsg_nlcr SNP 6.0 jlini]if (5).   

 

R_mofnm  

D_p_fijg_hn i` NILm i` Sub1A ch nb_ a_h_nc] \[]ealioh^ 
i` MTU 1075: M[le_l-[mmcmn_^ \[]e]limm \l__^cha l_mofn_^ 

ch nb_ ch]iljil[ncih i` Sub1A ch nb_ \[]ealioh^ i` 

MTU1075, [h^ ^_n[cfm i` nb_ m_f_]ncih jli]_^ol_ [^ijn_^ 

[l_ l_jl_m_hn_^ ch T[\f_ 1.  Tb_ ch]iljil[ncih i` So\1 A `il 

`f[mb `fii^ nif_l[h]_ omcha `il_alioh^ [h^ l_]ig\ch[hn 

g[le_lm l_mofn_^ ch nb_ m_f_]ncih i` 52 jimcncp_ jf[hnm [n 

BC1F1, 51 jf[hnm [n BC2F1, [h^ 52 jf[hnm [n BC3F1. An BC3F1 

a_h_l[ncih, nb_ \_mn 24 jf[hnm ion i` 52 Sub1A ]ih`clg_^ 

jf[hnm nb[n b[p_ [ jb_hinsjc] l_m_g\f[h]_ i` l_]oll_hn 

j[l_hn MTU 1075 q_l_ m_f`_^ ni mno^s [m BC3F2 `[gcfc_m `il 

jb_hinsjcha oh^_l `f[mb `fii^m [h^ mn[ah[hn `fii^cha ch 

[lnc`c]c[f mo\g_la_h]_ jih^. G_hinsjcha i` 2668 jf[hnm [n 

BC3F2 a_h_l[ncih l_mofn_^ ch nb_ m_f_]ncih i` 34 \_mn jf[hnm 

]ih`clgcha Sub1A jimcncp_ `il `il_alioh^ [h^ l_]ig\ch[hn 

g[le_lm. Tb_m_ jf[hnm q_l_ mno^c_^ [m 34 BC3F3        ̀ [gcfc_m 

qcnb 2550 mchaf_ jf[hnm oh^_l `f[mb `fii^m [h^ mn[ah[hn 

`fii^cha ^olcha nb_ q_n m_[mih i` 2013. Tb_ Sub1A ]ih-

`clg_^ nb[n 57 jf[hnm q_l_ [^p[h]_^ ni BC3F4 a_h_l[ncih 

\s `il_alioh^, l_]ig\ch[hn, [h^ jb_hinsjc] m_f_]ncih. 

G_f cg[a_m i` Sub1A jimcncp_ `[gcfc_m [h^       l_]ig\ch[hn 

m_f_]ncih q_l_ `olhcmb_^ ch Fca. 1.  

 Tb_ ^_p_fij_^ 18 Sub1A fch_m q_l_ m_f_]n_^ `il 

\[]ealioh^ m_f_]ncih omcha 50K SNP a_hinsjcha [h^ `il 

sc_f^ (T[\f_ 2.)  [h^ `fii^ nif_l[h]_ ( Fca. 2.). Tb_l_ q[m [ 

qc^_ p[lc[ncih i` 0 ni 65% i` jf[hn molpcp[f [n nb_ m__^fcha 

mn[a_ (28 DAS), [h^ 9.43 ni 80 % jf[hn molpcp[f q[m          

i\m_lp_^ [n 60DAT oh^_l FF+SF [giha 18 NILm. Ohfs NIL 4 

_rjl_mm_^ 80 jf[hn molpcp[f % oh^_l FF+SF [h^ 43.33 jf[hn 

molpcp[f % [n nb_ m__^fcha mn[a_ qcnb [ al[ch sc_f^ i` 52 a 

jf[hn-1 qcnb nb_ bcab_mn SNP a_hig_ l_]ip_ls i`   91.88 % 

i` nb_ l_]oll_hn j[l_hn. Tbcm cm `iffiq_^ \s NIL2 qcnb Pf[hn 

molpcp[f i` 73.17 % FF+SF [h^ 65 % [n nb_  m__^fcha mn[a_ 

oh^_l FF.  

 Nch_ \_mn Sub1A N_[l Imia_hc] Lch_m (NILm) q_l_ 

c^_hnc`c_^ \[m_^ ih `il_alioh^, l_]ig\ch[hn, [h^ \[]e-

alioh^ m_f_]ncih, jf[hn molpcp[f %, al[ch sc_f^ j_l jf[hn, 

[h^ a_hig_ l_]ip_ls % i` l_]oll_hn j[l_hn (> 90%) `il 

`olnb_l sc_f^ _p[fo[ncih oh^_l nb_ n[la_n_^ _hpclihg_hn. 

Stability analysis of yield evaluation trials under floods 

and normal conditions           

Ah[fsmcm i` p[lc[ncih `il _cabn ch^cpc^o[f nlc[fm (T[\f_ 3.) 

ch^c][n_^ nb_l_ cm mcahc`c][hn p[lc[ncih [giha nb_ a_hi-

nsj_m oh^_l p[lc_^ `fii^ [h^ hilg[f _hpclihg_hnm [n nb_ 

jli\[\cfcns i` 0.05. Tb_ b_lcn[\cfcns i` nb_ _rj_lcg_hn 

[\ip_ 0.5 ch^c][n_m nlc[f m_f_]ncih cm []]ol[n_, [h^ a_hi-

nsj_ l_mjihm_ ni nb_ _hpclihg_hn ][h \_ _mncg[n_^ \s 

jiif_^ ANOVA [h^ GE chn_l[]ncihm. M[rcgog g_[h al[ch 

sc_f^ i` 4564 Ka b[-1 (E5) q[m i\m_lp_^ ch hilg[f ]ih^c-

ncihm, `iffiq_^ \s E3 (3843 Ka b[-1).  

 Cig\ch_^ ANOVA [h^ AMMI [h[fsmcm q[m                

j_l`ilg_^ qcnb sc_f^ ^[n[ i` 14 n_mn a_hinsj_m oh^_l _cabn 

_hpclihg_hnm (6 oh^_l `fii^m [h^ nqi oh^_l hilg[f      

mcno[ncihm; T[\f_ 4.). Tb_ l_mofnm l_p_[f_^ nb[n nb_ _hpclih-

g_hnm, a_hinsj_m, [h^ GEI mbiq_^ mcahc`c][hn p[lc[ncih ch 

al[ch sc_f^. GEI ]ihnlc\on_^ [ f[la_ jilncih i` nb_ nin[f  

p[lc[ncih (39.64 %), `iffiq_^ \s _hpclihg_hn (30.34 %) 

S_[mih [h^ s_[l G_h_l[ncih Ni i` jf[hnm a_hinsj_^ Ni. i` jf[hnm m_f_]n_^ Tsj_ i` m_f_]ncih 

W_n m_[mih 2011 BC1F1 196 52 

Fil_alioh^ [h^ l_]ig\ch[hn m_f_]ncih Dls m_[mih 2011 BC2F1 458 51 

W_n m_[mih 2012 BC3F1 169 52 

Dls m_[mih 2012 BC3F2 2688 34 Fil_alioh^ [h^ l_]ig\ch[hn, jb_hinsjc] m_f_]ncih `il FF+ 
SF W_n m_[mih 2013 BC3F3 2550 57 

Dls m_[mih 2013 BC3F4 57 18 Fil_alioh^, l_]ig\ch[hn, B[]ealioh^ m_f_]ncih qcnb 50K 
SNP ]bcj, Pb_hinsjc] m_f_]ncih `il FF+SF W_n m_[mih 2014 BC3F5 18 18 

Dls m_[mih 2014 BC3F6 18 9 
P[hc]f_ liqm `il m__^ ch]l_[m_, Sub1A a_h_ ]ih`clg[ncih,  
m_f_]ncih i` hch_ \_mn fch_m `il sc_f^ nlc[fm 

T[\f_ 1. D_n[cfm i` nb_ m_f_]ncih i` Sub1A jimcncp_ jf[hnm ch ^cff_l_hn a_h_l[ncihm ch nb_ \[]ealioh^ i` MTU 1075.  

FF: Ff[mb `fii^m, SF: Sn[ah[hn `fii^cha  
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[h^ a_hinsj_m (17.92 %). Tb_ `clmn `cp_ PCm mcahc`c][hnfs 

_rjf[ch_^ 95.3 % p[lc[ncih. GEI q[m ^cmnlc\on_^ [giha 7 

PCm, [h^ PC1 ]ihnlc\on_^ 51.6 % `il p[lc[ncih. 

 Scr a_hinsj_m (G1, G4, G5, G6, G7, [h^ G8) ch nb_ 

`clmn [h^ m_]ih^ ko[^l[hnm i` nb_ AMMI \cjfin (Fca. 3[.) 

_rjl_mm_^ [\ip_-[p_l[a_ sc_f^ []limm nb_ _hpclihg_hnm. 

Fca. 1. Fil_alioh^ [h^ l_]ig\ch[hn m_f_]ncih a_f cg[a_m i` Sub1 A chnlial_mm_^ fch_ i` MTU 1075.  

Sub1A NILm 
D[sm ni 50%  

`fiq_lcha Gl[ch sc_f^/jf[hn (a) Pf[hn Solpcp[f% ch jf[m-
nc] ]ojm oh^_l FF(28DAS) 

Pf[hn molpcp[f % 
FF+SF [n 60DAT 

l_]ip_ls% i` R_]oll_hn 
j[l_hn 

NIL1 119 49 8.00 9.43 90.00 

NIL2 123 52 65.00 73.17 91.50 

NIL3 119 50 26.67 66.00 91.50 

NIL4 119 52 41.67 80.00 91.88 

NIL5 121 31 16.00 32.80 90.50 

NIL6 121 68 0.00 60.00 91.50 

NIL7 125 32 0.00 16.00 91.20 

NIL8 117 28 13.04 52.00 91.50 

NIL9 120 50 0.00 38.67 91.00 

NIL10 119 90 36.67 38.67 91.00 

NIL11 119 45 20.00 13.51 90.00 

NIL12 125 20 53.33 45.33 91.00 

NIL13 122 82 43.33 36.00 90.00 

NIL14 120 45 16.67 2.67 90.90 

NIL15 119 41 60.00 21.88 91.00 

NIL16 119 53 24.00 72.97 91.00 

NIL17 117 21 20.00 26.47 90.50 

NIL18 119 21 24.00 60.00 91.00 

MTU1075 (RP) 125 51 0.00 15.00   

Sq[lh[-mo\1 119 48 36.00 29.00   

T[\f_ 2. B[]ealioh^ l_]ip_ls [h^ al[ch sc_f^ i` 18 NILm i` So\1A.  

FF: Ff[mb `fii^m, SF: Sn[ah[hn `fii^cha RP: R_]oll_hn j[l_hn  

https://plantsciencetoday.online


5 

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

Agiha nb_g, a_hinsj_ G4 (MTU 1232) l_]il^_^ bcab_l 

g_[h al[ch sc_f^ i` 4593 Ka b[-1 `iffiq_^ \s G1 (MTU 1231: 

3980 Ka b[-1), G7 (3979 Ka b[-1) [h^ G5 (3876 Ka b[-1). Fcp_ 

a_hinsj_m, G4, G5, G7, G12, [h^ G13, h_[l ni [\m]cmm[ ch 

nb_ AMMI \cjfin, q_l_ `ioh^ mn[\f_ []limm _hpclihg_hnm. 

G4, G5, [h^ G7 ]ihn[ch Sub1A [h^ q_l_ `ioh^ mn[\f_ qcnb [ 

bcab_l sc_f^ nb[h l_]oll_hn j[l_hn MTU 1075 [h^ G12 (3449 

Ka b[-1), G13 (3431 Ka b[-1) NILm i` MTU 1064 q_l_ `ioh^ ni 

\_ \_nn_l nb[h l_mj_]ncp_ l_]oll_hn j[l_hn.  G_hinsj_ G1 

][h \_ c^_hnc`c_^ `il Ehpclihg_hn 1, G11, G14 `il Ehpclih-

g_hn 7, G10 `il Ehpclihg_hn 2, G3 `il Ehpclihg_hn 6, [h^ 

G2 `il Ehpclihg_hn 4. Ehpclihg_hnm E4, E8, E6, E7, [h^ E2 

q_l_ nb_ `[lnb_mn `lig \cjfin ilcach mbiq_^ mnliha chn_l[]-

ncih, [h^ E1, E3, E5 [l_ h_[l_mn ni ilcach qcnb mbiln mjie_m 

[h^ mbiq_^ q_[e chn_l[]ncih `il]_m (Fca. 3\.). Ffii^ _hpc-

lihg_hnm (E4, E8 [h^ E6) _rbc\cn_^ bcab G X E `iffiq_^ \s 

E7, E1 [h^ f_[mn G X E oh^_l hilg[f _hpclihg_hnm (E3, E5).  

G_hinsj_m G13 [h^ G4 (MTU 1232) q_l_ `ioh^ h_[l PCA 

ilcach [h^ ][h \_ mocn[\f_ []limm _hpclihg_hnm.  

 Sn[\f_ a_hinsj_ MTU 1232 _rjl_mm_^ [ bcab_l sc_f^ 

[h^ q[m `ioh^ ni \_ [h c^_[f a_hinsj_ qcnb [h chh_l     

]ih]_hnlc] ]cl]f_ (Fca. 3].). N_rn c^_[f a_hinsj_m q_l_ G1, 

G7, [h^ G5, qcnb aii^ sc_f^ oh^_l `fii^m [h^ hilg[f mcno[-

ncihm. G8, G6, G12, G13, G2, [h^ G10 b[p_ jimcncp_ m]il_m 

mocn[\f_ `il `[pil[\f_ _hpclihg_hnm, [h^ G9, G11, [h^ G14 

qcnb h_a[ncp_ m]il_m `il oh`[pil[\f_ _hpclihg_hnm        

(Fca. 3^.). G_hinsj_m G4 (MTU 1232) cm `ioh^ ni \_ mn[\f_ 

qcnb bcab sc_f^ [h^ cm mocn[\f_ `il [ff _hpclihg_hnm _r]_jn 

E4 (Fca. 3_.). G_hinsj_m G1, G7, [h^ G5 [l_ `ioh^ ni \_ \_mn 

Fca. 2. Pf[hn molpcp[f i` MTU 1075 l_]oll_hn j[l_hn pm Sub1 chnlial_mm_^ fch_ ch nb_ `c_f^ [n 60DAT [ft_l   Ff[mb `fii^+ Sn[ahh[hn `fii^cha [h^ S__^fcha mn[a_             
nif_l[h]_ [n 14 ^[sm [ft_l miqcha `il 14 ^[sm ch jf[mnc] ]ojm.  

Ehpclihg_hn M_[h Gl[ch sc_f^ (Ka b[-1) P[lnc]of[lm DF MSS F p[fo_ P p[fo_ CV (%) b2 AS 

E1 4011 

G_hinsj_ 13 995933.43* 5.80 0.002 10.33 0.83 0.91 

R_jfc][ncihm 1 138462.89 0.81 0.39       

Ellil 13 171624.20           

E2 2461 

G_hinsj_ 13 517397.59* 8.23 0.000 10.19 0.88 0.94 

R_jfc][ncihm 1 2681.29 0.04 0.84       

Ellil 13 62831.67           

E3 3843 

G_hinsj_ 13 1152546.34* 37.15 0.000 4.58 0.97 0.99 

R_jfc][ncihm 1 12728.89 0.41 0.53       

Ellil 13 31019.97           

E4 3474 

G_hinsj_ 13 2159209.60 3.06 0.027 24.20 0.67 0.82 

R_jfc][ncihm 1 10716131.57 15.16 0.00       

Ellil 13 706762.49           

E5 4564 

G_hinsj_ 13 287854.49 2.31 0.072 7.74 0.57 0.75 

R_jfc][ncihm 1 311647.00 2.50 0.14       

Ellil 13 124697.62           

E6 3525 

G_hinsj_ 13 2012656.50* 39.69 0.000 6.39 0.97 0.99 

R_jfc][ncihm 1 4862.89 0.10 0.76       

Ellil 13 50712.43           

E7 3105 

G_hinsj_ 13 1462442.11* 23.62 0.000 8.01 0.96 0.98 

R_jfc][ncihm 1 130562.29 2.11 0.17       

Ellil 13 61916.05           

E8 3651 

G_hinsj_ 13 2531285.36* 10.24 0.000 13.62 0.90 0.95 

R_jfc][ncihm 1 79289.29 0.32 0.58       

Ellil 13 247287.13           

T[\f_ 3.  ANOVA `il al[ch sc_f^ (Ka b[-1) `il _cabn gofncjf_ _hpclihg_hnm . 

DF: D_al__m i` `l__^ig, MSS: M_[h mog i` mko[l_m, CV:Ci_ffc]c_hn i` V[lc[ncih, b2 : H_lcn[\cfcns, AS: A]]ol[]s i` m_f_]ncih  
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j_l`ilgcha ch hilg[f _hpclihg_hnm, E3, E5 [h^ `fii^ _hpc-

lihg_hnm E1 [h^ E2. Tb_ ^_n[cfm i` nb_ mn[\cfcns l[hecha [l_ 

jl_m_hn_^ ch T[\f_ 5. G_hinsj_ G4 (MTU 1232) l[he_^ `clmn 

[m j_l BLUP (B_mn fch_[l Uh\c[m_^ jl_^c]ncih) \[m_^ HMGV 

(b[lgihc] g_[h i` a_hinsjc] p[fo_m), RPGV (l_f[ncp_ j_l-

`ilg[h]_ i` a_hinsjc] p[fo_m), HMPGV (b[lgihc] g_[h i` 

l_f[ncp_ j_l`ilg[h]_ i` a_hinsjc] p[fo_m) l[hecha [h^ 4nb 

\[m_^ ih mn[\cfcns j[l[g_n_lm l[hecha i` ATAB (AMMI-

\[m_^ mn[\cfcns j[l[g_n_l), ASI (AMMI mn[\cfcns ch^_r), ASV 

(AMMI mn[\cfcns p[fo_). 

Tb_ mn[\f_ a_hinsj_ G4 (MTU 1232) cm nif_l[hn `il 2-q__e 

`f[mb `fii^m [h^ mn[ah[hn `fii^cha `il ih_ gihnb [h^   

l_]il^_^ 11.27 % bcab_l al[ch sc_f^ nb[h nb_ l_]oll_hn  

j[l_hn MTU 1075 [n nb_ h[ncih[f f_p_f ch Aff Ih^c[ Ciil^c-

h[n_^ Rc]_ Igjlip_g_hn Plial[gg_ (AICRIP) mo\g_la-

_h]_ nlc[fm []limm nb_ m_p_h fi][ncihm. MTU 1232      

ionsc_f^_^ MTU 1075 qcnb [ 17.10 % sc_f^ [^p[hn[a_ oh^_l 

Siol]_ D_al__m i`  `l__^ig M_[h mog i` mko[l_m F p[fo_ Plijilncih % A]]ogof[n_^ % 

Ehpclihg_hn 7 10883939* 7.64 30.34   

R_jfc][ncih (Ehpclihg_hn) 8 1424546* 7.82 4.53   

G_hinsj_ 13 3461697* 19.00 17.92   

G_hinsj_ X Ehpclihg_hn 91 1093947* 6.00 39.64   

PC1 19 2702022* 14.84 51.60 51.6 

PC2 17 895985.7* 4.92 15.30 66.9 

PC3 15 939340.4* 5.16 14.20 81.0 

PC4 13 624280.1* 3.43 8.20 89.2 

PC5 11 554161.7* 3.04 6.10 95.3 

PC6 9 372540.6 2.05 3.40 98.7 

PC7 7 189229.5 1.04 1.30 100.0 

R_mc^o[fm 104 182106.4       

Tin[f 314 1116635       

T[\f_ 4. Ah[fsmcm i` p[lc[h]_ i` sc_f^ i` Sub1Achnlial_mm_^ fch_m oh^_l `fii^m [h^ hilg[f ]ih^cncihm []limm _hpclihg_hnm omcha AMMI.  

Fca. 3.  3[. AMMI mn[\cfcns \cjfin `il sc_f^ [h^ PC1, 3\ `il PC1 [h^ PC2, 3]. GGE \cjfin a_hinsjc] pc_q `il sc_f^ [h^ 3^. _hpclihg_hn[f pc_q [h^ 3_ qb[n qih \cjfin 
`il 8 _hpclihg_hnm i` NILm i` Sub1A.  
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`fii^m ch 118 fi][ncihm ch [^[jncp_ gchcecn n_mncha [n 

`[lg_l’m `c_f^m i` `fii^-jlih_ [l_[m i` Ah^bl[ Pl[^_mb 

(T[\f_ 6.).  

 Tb_ `fii^-nif_l[hn ]ofnol_ MTU Rc]_ 1232 ]ig_m 

oh^_l nb_ g_^cog ^ol[ncih alioj qcnb 135-140 ^[sm ^ol[-

ncih ch nb_ q_n m_[mih ch hilg[f ]ih^cncihm [h^ 140-145 

^[sm oh^_l mo\g_la_^ ]ih^cncihm mocn[\f_ `il cllca[n_^ 

q_nf[h^m ch Ah^bl[ Pl[^_mb (T[\f_ 7.). In cm hih-fi^acha, 

bcab-sc_f^cha, hcnlia_h-l_mjihmcp_, m_gc-n[ff qcnb ^[le 

al__h `ifc[a_, ih_-q__e m__^ ^ilg[h]s, [h^ fiq al[ch 

mb[nn_lcha. MTU Rc]_ 1232 mbiq_^ b_[^ lc]_ l_]ip_ls i` 

66.36 % qcnb nl[hmfo]_hn al[chm, qbc]b cm p_ls go]b ^_-

mcl_^ `il g[le_ncha.   

 

Dcm]ommcih  

Wc^_ p[lc[ncih [giha Sub1A jimcncp_ jf[hnm `il jf[hn molpcp[f 
oh^_l `f[mb `fii^m `iffiq_^ \s mn[ah[hn `fii^cha `lig BC3F2 

a_h_l[ncih [^p[h]_^ \[]e ]limm `[gcfc_m q[m i\m_lp_^.            
A mcgcf[l nl_h^ i` p[lc[ncih [giha nb_ Sub1A `cr_^ fch_m ch nb_ 
\[]ealioh^ i` R[hdcn [h^ B[b[^ol oh^_l `f[mb `fii^m `il         
12 ^[sm q[m `ioh^ \s _[lfc_l qile_lm (23).  

 NIL 4 _rjl_mm_^ bcab_mn jf[hn molpcp[f qcnb nb_ bcab_l 

al[ch sc_f^ nb[h l_]oll_hn j[l_hn oh^_l FF + SF, `iffiq_^ \s 

NIL1. Erjl_mmcih i` Sub1A [h^ jf[hn molpcp[f oh^_l SF cm    mj_-

]c`c] ni NIL [h^ gcabn \_ ^o_ ni ]ihmncnoncp_ _rjl_mmcih i` 

_nbsf_h_ l_mjihm_ a_h_m ^_j_h^cha ih mnl_mm (24).  Tbcm ][h 

\_ [nnlc\on_^ ni jb_hinsjc] m_f_]ncih \_cha ]lo]c[f [ft_l a_hi-

nsjc] ]ih`clg[ncih.  Tb_ \_mn hch_ NILm q_l_ m_f_]n_^ `il sc_f^ 

_p[fo[ncih ]ihmc^_lcha \[]ealioh^ SNP ]bcj l_]ip_ls i` 

gil_ nb[h 90%.  E[lfc_l qile_lm (8) [fmi c^_hnc`c_^ nb_ \_mn 

NILm i` Sub1A omcha \[]ealioh^ SNP ]bcjm \s sc_f^               

_p[fo[ncih oh^_l p[lc_^ mnl_mm _hpclihg_hnm i` mo\g_la_h]_ 

[h^ ^lioabn. Fil_alioh^ m_f_]ncih `il nbl__ \[]e]limm_m, 

\[]ealioh^ m_f_]ncih [n BC3F2 a_h_l[ncih, [h^ c^_hnc`c][ncih 

i` \_mn NILm `il [alihigc] [h^ `fii^ nif_l[h]_ ch nb_                

G_hinsj_ D_mcah[ncih Gl[ch sc_f^ Ka b[-1 
Sn[\cfcns j[l[g_n_l l[hecha BLUP \[m_^ l[hecha 

PC1 
ASTAB MASI MASV HMGV RPGV HMRPGV 

G1 MTU 1231 3980 -12.74 8 7 8 3 3 3 

G2 MTU2336-70-46-25-37 3510 35.33 5 11 10 8 7 9 

G3 MTU2336-70-46-25-42 3513 19.76 11 12 12 9 8 7 

G4 MTU 1232 4593 -4.84 4 3 4 1 1 1 

G5 MTU2336-62-25-38-21 3877 5.44 10 5 7 4 4 4 

G6 MTU2336-70-46-25-39 3639 10.28 12 13 13 6 6 6 

G7 MTU2336-70-46-28-36 3980 2.23 14 14 14 2 2 2 

G8 MTU 2336-70-46-25-48 3742 14.87 6 9 9 5 5 5 

G9 MTU 1075 3493 -19.20 2 2 2 11 9 11 

G10 Sq[lh[-mo\1 2641 20.45 7 4 5 14 14 14 

G11 MTU2336-65-83-39-8 3179 -29.89 1 6 3 12 12 12 

G12 MTU 2244-119-59-63-40 3449 -5.63 3 1 1 7 10 8 

G13 MTU 2244-47-15-6-77 3431 -1.96 9 8 6 10 11 10 

G14 MTU 1064 3081 -34.09 13 10 11 13 13 13 

T[\f_ 5. Sn[\cfcns-\[m_^ l[hecha i` a_hinsj_m []limm _hpclihg_hnm.  

HMGV (b[lgihc] g_[h i` a_hinsjc] p[fo_m), RPGV (l_f[ncp_ j_l`ilg[h]_ i` a_hinsjc] p[fo_m), HMPGV(b[lgihc] g_[h i` l_f[ncp_ j_l`ilg[h]_ i` a_hinsjc] 
p[fo_m),  ATAB (AMMI-\[m_^ mn[\cfcns j[l[g_n_l), ASI (AMMI mn[\cfcns ch^_r), ASV (AMMI mn[\cfcns p[fo_).  

S.Ni Tlc[fm Y_[l i` n_mncha Ni. i` fi][ncihm Snl_mm 
Gl[ch sc_f^ Ka b[-1 % Ih]l_[m_ ip_l 

\_mn ]b_]e MTU 1232 MTU 1075 

1 AICRIP So\g_la_h]_ 2015 7 Ff[mb `fii^m & Sn[ah[hn `fii^cha 5132 4612 11.27 

2 A^[jncp_ gchcecnm 2018-2020 118   Ffii^m  6153  5255  17.10  

T[\f_ 6.  M_[h j_l`ilg[h]_ i` MTU 1232 Vm l_]oll_hn j[l_hn MTU 1075 ch AICRIP [h^ [^ncp_ gchcecn n_mncha oh^_l `fii^m.  

S. Ni In_g D_n[cfm 

1 M[nolcns Glioj M_^cog 

2 Dol[ncih (D[sm) 135-140 ^[sm (Nilg[f) &  140-145 ^[sm (So\g_la_h]_) 

3 Aalihigc] `_[nol_m Nih fi^acha, fiq al[ch mb[nn_lcha F_lncfct_l :90:60:60 Ka b[-1 

4 Gl[ch Qo[fcns M_^cog Sf_h^_l, Snl[q afog_, H_[^ lc]_ l_]ip_ls 66.32% 

5 Gl[ch Yc_f^ (Ka b[-1) 3792 (`fii^m), 6000 (Nilg[f) 

6 R_[]ncih ni [\cinc] mnl_mm Ff[mb `fii^m `il 10 ^[sm (15DAS- ncff_lcha) & Sn[ah[hn `fii^cha (30-50]g) 

7 Sj_]c`c]  Al_[m i` A^[jn[ncih Ffii^ jlih_ _]imsmn_g 

T[\f_ 7. S[fc_hn `_[nol_m i` MTU Rc]_ 1232.  
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\[]ealioh^ i` Japonica lc]_ DT3 (19). Sub1A [h^ ^lioabn 

jsl[gc^_^ fch_m q_l_ _p[fo[n_^ oh^_l p[lc_^ _hpclihg_hnm 

`il c^_hnc`c][ncih i` nb_ \_mn NIL qcnb bcab sc_f^ (21). 

 Sn[\cfcns [h[fsmcm i` NILm `il sc_f^ l_p_[f_^ nb[n nb_ 

g[dil ]ihnlc\oncih i` p[lc[ncih cm ^o_ ni GEI `iffiq_^ \s _hpc-

lihg_hn [h^ a_hinsj_. Tb_ _rjl_mmcih i` nb_ sc_f^ i` NILm i` 

Sub1A q[m bcabfs ch`fo_h]_^ \s GEI ^o_ ni p[lc[ncihm ch `fii^ 

_hpclihg_hnm. Ih bcab_l _hpclihg_hnm, GEI chn_l[]ncih q[m 

[fmi l_jiln_^ oh^_l q[n_l mnl_mm ]ih^cncihm [giha ^lioabn-

nif_l[hn jsl[gc^_^ fch_m (15).  

 G_hinsj_ G4 (MTU 1232) q[m `ioh^ [m [ mn[\f_ a_hi-

nsj_ []limm _hpclihg_hnm qcnb [ bcab_l g_[h al[ch sc_f^ i` 

4593 Ka b[-1 [m cn cm h_[l ni [\m]cmm[ ch nb_ AMMI \cjfin [h^ ch 

chh_l ]ih]_hnlc] ]cl]f_m.  Sn[\cfcns [h[fsmcm b_fj_^ ch nb_  c^_h-

nc`c][ncih i` mocn[\f_ a_hinsj_m `il mj_]c`c] _hpclihg_hnm. Scr 

a_hinsj_m (G8, G6, G12, G13, G2, [h^ G10) qcnb jimcncp_ m]il_m 

q_l_ `ioh^ mocn[\f_ `il `[pil[\f_ _hpclihg_hnm, [h^ nbl__ 

a_hinsj_m (G9, G11, G14) qcnb h_a[ncp_ m]il_m `il oh`[pil[\f_ 

_hpclihg_hnm. Hcab_l GEI ch `fii^ _hpclihg_hnm E4, E8, [h^ 

E6 gcabn \_ ^o_ ni p[lc[ncihm ch nb_ nsj_ [h^ ^ol[ncih i` 

`fii^m. G_hinsj_ G4 (MTU 1232) cm `ioh^ ni \_ mn[\f_ qcnb 

bcab sc_f^ [h^ cm mocn[\f_ `il [ff _hpclihg_hnm _r]_jn E4. I^_[f 

[h^ qchhcha a_hinsj_m `il ^cff_l_hn mnl_mm ]ih^cncihm q_l_ 

c^_hnc`c_^ \s _[lfc_l qile_lm `il m[fchcns (17) [h^ ^lioabn (15). 

G_hinsj_ G4 (MTU 1232) l[he_^ [m `clmn [m j_l BLUP \[m_^ ih 

HMGV, RPGV, [h^ HMPGV l[hecha [h  ̂ 4nb \[m_^ ih mn[\cfcns 

j[l[g_n_lm l[hecha i` ATAB, ASI, [h^  ASV. 

 B_mn j_l`ilgcha Cbc_l[ha-So\1 q[m c^_hnc`c_^ (20) \s 

_p[fo[ncha nb_ \_mn NILm i` Sub1A oh^_l p[lc_^ _hpclihg_hnm 

[h^ [mm_mmcha jb_hinsjc] j_l`ilg[h]_ `il giljbifiac][f, 

al[ch ko[fcns [h^ \cinc] mnl_mm_m. Sub1A nif_l[hn, BLB l_mcmn[hn 

bcab, sc_f^cha chnlial_mm_^ fch_m omcha g[le_l-[mmcmn_^ \[]e-

]limm \l__^cha ch nb_ \[]ealioh^ i` Sq[lh[ q[m  ^_p_fij_^ 

(18). Tb_ m_f_]ncih i` mo\g_la_h]_-nif_l[hn fch_m \s m]l__hcha 

ch p[lc_^ _hpclihg_hnm `ioh^ nb[n GEI chn_l-[]ncih jf[sm [ 

]lo]c[f lif_ ch mo\g_la_^ ]ih^cncihm (25). 

 Tb_ mn[\f_ a_hinsj_ MTU 1232 q[m `olnb_l ]ih`_ll_^ 

`il [ bcab_l sc_f^ i` 11.27 % nb[h nb_ l_]oll_hn j[l_hn MTU 

1075 [n nb_ h[ncih[f f_p_f ch Aff Ih^c[ Ciil^ch[n_^ Rc]_ Ig-

jlip_g_hn Plial[g (AICRIP) mo\g_la_h]_ nlc[fm [h^ 17.10 % 

ch [^[jncp_ gchcecn n_mncha []limm 118 fi][ncihm [n `[lg_l’m 

`c_f^ i` `fii^-jlih_ [l_[m i` Ah^bl[ Pl[^_mb.  

 Tb_ jl_m_hn mno^s cgjfc_^ nb[n ch]iljil[ncih i` Sub1A 

chni  MTU 1075  qcnb  chn_lg_^c[n_ jf[hn b_cabn [h^ mo\d_]n-

cha nb_ [^p[h]_^ \[]e ]limm `[gcfc_m `lig BC3F2 a_h_l[ncih ni 

\inb `f[mb `fii^m [h^ mn[ah[hn `fii^cha gcabn b[p_ b_fj_^ ch 

nb_ m_f_]ncih i` nb_ \_mn `fii^-nif_l[hn lc]_ p[lc_ns MTU 1232. 

Mi^_lh ]ofncp[lm mbiof^ acp_ mn[\f_ sc_f^m oh^_l [hs nsj_ i` 

`fii^, ch `fii^-jlih_ _]imsmn_gm, [h^ [fmi oh^_l [^p_lm_ 

_ff_]nm i` ]fcg[n_-]b[ha_^ ]ih^cncihm. Tb_ ]ihmncnoncp_ _r-

jl_mmcih i` Sub 1A oh^_l `f[mb `fii^m ]ihm_lp_^ _h_las `il 

l_pcp[f i` aliqnb [ft_l mo\g_la_h]_, [h^ MTU 1232 [^ijn_^ 

gi^_l[n_ mbiin _fiha[ncih oh^_l mn[ah[hn `fii^cha, qbc]b 

gcabn \_ ^o_ ni mcah[f ][m][^cha i` _nbsf_h_ l_mjihm_ a_h_m 

(24).   

 

Cih]fomcih   

Ool l_m_[l]b ih nb_ ^_p_fijg_hn [h^ c^_hnc`c][ncih i` mn[\f_ 

bcab-sc_f^cha `fii^-nif_l[hn lc]_ p[lc_ns MTU 1232 jimm_mmcha 

Sub1A nb[n ][h nif_l[n_ \inb `f[mb `fii^m [h^ mn[ah[hn     

`fii^cha qcnb hih-fi^acha h[nol_ ]iof^ m_lp_ [m [ ]fcg[n_ 

l_mcfc_hn p[lc_ns. MTU Rc]_ 1232 p[lc_ns nif_l[n_m `f[mb `fii^m 

`il 10-14 ^[sm (15 DAS ni ncff_lcha) [h^ mn[ah[hn `fii^cha        

(30-50]g) `il gil_ nb[h ih_ gihnb, \inb oh^_l nl[hmjf[hn_^ 

[h^ ^cl_]n m__^cha g_nbi^m i` lc]_ ]ofncp[ncih.   

 

A]ehiqf_^a_g_hnm    

W_ []ehiqf_^a_ nb_ D_j[lng_hn i` Bcin_]bhifias,       

Gip_lhg_hn i` Ih^c[, [h^ A]b[ls[ NG R[ha[ Aalc]ofnol[f 

Uhcp_lmcns `il jlipc^cha `oh^m ni ][lls ion nb_ [\ip_      

l_m_[l]b. W_ nb[he Dl. Sod[h M[gc^c, Ho^mih Afjb[       

Ihmncnon_ `il Bcin_]bhifias, `il b_fjcha om cgjlip_ nb_ 

g[hom]lcjn.    

 

Aonbilm’ ]ihnlc\oncihm   

Aff [onbilm ]ihnlc\on_^ ni nb_ mno^s’m ]ih]_jncih [h^    

^_mcah. Sno^s i` nb_ qile, g[n_lc[f jl_j[l[ncih, ^[n[    

]iff_]ncih, [h[fsmcm, [h^ g[hom]lcjn jl_j[l[ncih q_l_  

j_l`ilg_^ \s M, l_pc_q [h^ n_]bhc][f aoc^[h]_ i` nb_ 

qile \s PV, Y, NK ,  [mmi]c[n_^ ch mno^s [h^ g[hom]lcjn 

jl_j[l[ncih \s P,  B.N.V.S.R., N. ,  T. , Y.  [h^ [mmcmn[h]_ ch 

Bcin_]bhifias f[\ `il a_hinsjcha \s K.  [h^  T. Aff [onbilm 

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

 

Cigjfc[h]_ qcnb _nbc][f mn[h^[l^m   

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

chn_l_mnm ni ^_]f[l_.    

Enbc][f cmmo_m: Nih_. 
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