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A\str[]t   

Amm_mmg_hn i` ]lij a_h_nc] l_miol]_m cm [h _ffc]c_hn niif ni a_h_l[n_ h_q 

mnl_mm-nif_l[hn p[lc_nc_m qcnb bcab sc_f^ ]b[l[]n_lcmnc]m `il b[lmb _hpclih-

g_hnm mo]b [m ch nb_ Al[f S_[ l_acihm. Silabog cm [ C4 al[mm ][j[\f_ i` \inb 

bcab \cig[mm [h^ al[ch sc_f^m ch m_gc[lc^ [h^ ^lc_l j[lnm i` nb_ qilf^. Ih 

nbcm mno^s, mcrn__h milabog a_hinsj_m q_l_ [mm_mm_^ ch n_lgm i` al[ch [h^ 

\cig[mm jli^o]ncih oh^_l nb_ m[fch_ [koc`_l i` nb_ Al[f S_[ l_acih ^olcha 

nb_ 2019-2021 aliqcha m_[mihm. Tb_ n_mn_^ milabog a_hinsj_m q_l_ jf[hn-

_^ [m [ mjfcn-jfin ^_mcah qcnb nbl__ l_jfc][n_m ch nb_ _rj_lcg_hn[f `c_f^. Tb_ 

bcab_mn jf[hn b_cabn q[m `ioh^ ch SSV-84 (288 ]g) [h^ Koftb[ (272 ]g), ch-

^c][ncha aii^ [^[jn[ncih `_[nol_m oh^_l nb_ m[fch_ _hpclihg_hn 

(gi^_l[n_fs m[fch_ m_lim_gm micf; EC 8-10 ^S g-1). A ]ihmc^_l[\f_ ^cff_l_h]_ 

q[m i\m_lp_^ ch nb_ al[ch [h^ \cig[mm sc_f^ i` nb_ n_mn_^ milabog a_hi-

nsj_m. Tb_ bcab_mn al[ch sc_f^ q[m jli^o]_^ \s K[t[ebmn[hmei_-16 (6970 ea 

b[-1) qbcf_ nb_ bcab_mn \cig[mm sc_f^ q[m []bc_p_^ \s Ol[ha_-160 (57770 ea 

b[-1). Tb_ ]ill_f[ncih [h[fsmcm mbiq_^ [ q_[e chn_l[]ncih (l=0.524) \_nq__h 

nb_ al[ch sc_f^ [h^ p_a_n[ncih j_lci^ j[l[g_n_lm, cgjfscha [ a_h_nc] mj_]c-

`c]cns b[m [h [^p[hn[a_ i` nb_ [alihigc] j_l`ilg[h]_. L[\ _rj_lcg_hnm 

[fmi ]ih`clg_^ nb_ moj_lcilcns i` nb_ m_f_]n_^ a_hinsj_m ip_l nb_ fi][f a_h-

insj_ ch l_a[l^m i` m__^ a_lgch[ncih [h^ m__^fcha aliqnb. B[m_^ ih nb_ 

`c_f^ [h^ f[\ _rj_lcg_hnm, K[t[ebmn[hmei_-16 [h^ Ol[ha_-160 q_l_ `ioh^ 

ni \_ m[fn nif_l[hn milabog a_hinsj_m qcnb bcab sc_f^ nl[cnm [h^ l_]ig-

g_h^_^ `il `olnb_l [mm_mmg_hn ni nb_ Sn[n_ V[lc_n[f Ciggcmmcih i` Aalc]of-

nol[f Clijm `il f[la_-m][f_ om_ ch m[fn-[ff_]n_^ [lc^ [l_[m.  

 

K_ywor^s   

A^[jn[ncih, Al[f m_[ l_acih, b[lmb _hpclihg_hn, a_h_nc]m, al[ch sc_f^, g[l-

ach[f f[h^, m_f_]ncih, milabog a_hinsj_m, micf m[fchcns 

 

Intro^u]tcon   

Tb_ momn[ch[\cfcns i` cllca[n_^ [alc]ofnol_ ch nb_ Al[f S_[ l_acihm cm \_cha 
nbl_[n_h_^ \s lcmcha micf m[fchcns. A]]il^cha ni ]oll_hn _mncg[n_m, h_[lfs 95 

% i` nb_ l_acih'm nin[f 508 nbiom[h^ b_]n[l_m i` cllca[n_^ `c_f^m q_l_ m[fn-

[ff_]n_^, fiq_lcha nb_ jin_hnc[f sc_f^ i` ]ihp_hncih[f ]lijm fce_ ]innih [h^ 

qb_[n b[lp_mnm \s oj ni 50 % (1). Folnb_lgil_, ^lioabn [h^ ^_m_lnc`c][ncih 

[l_ `olnb_l _r[]_l\[ncha nbcm ]b[ff_ha_, qbcf_ ch]l_[mcha b_[n ][om_^ \s 

]fcg[n_ ]b[ha_ cm ^_n_lcil[ncha [alc]ofnol[f ionjon. Aff nb_m_ `[]nilm [l_ 

][omcha mcahc`c][hn jli\f_gm ni _]imsmn_g `oh]ncihcha \s b[lgcha [alc]of-
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nol[f momn[ch[\cfcns, qbc]b _p_hno[ffs f_^ ni fiq_l `[lg 

ch]ig_m [h^ ch]l_[m_^ jip_lns [h^ `ii^ chm_]olcns (2).  

 D_mjcn_ fcgcn_^ []]_mm ni [alc]ofnol[f msmn_g l_-

miol]_m, `[lg_lm ]ihncho_ ni ]ofncp[n_ ]_ln[ch ]lijm omcha [ 

p[lc_ns i` mnl[n_ac_m. S[fn f_[]bcha `lig nb_ liin tih_ ch nb_ 

qchn_l m_[mih cm nb_ ]iggih g_nbi^ om_^ \s gimn `[lg-

_lm. Hiq_p_l, nbcm [jjli[]b h__^m [lioh^ 10 eg3 i` `l_mb-

q[n_l _[]b s_[l ni g__n nb_ f_[]bcha l_kocl_g_hnm i` nb_-

m_ f[h^m qbcf_ g[chn[chcha micf m[fchcns ch nb_ liin tih_ 

qcnbch []]_jn[\f_ fcgcnm [n nb_ mn[ln i` nb_ p_a_n[ncp_ m_[-

mih. Do_ ni fcgcn_^ mol`[]_ q[n_l miol]_m, m[fn f_[]bcha 

q[m hin ][llc_^ ion [^_ko[n_fs ch nb_ f[mn s_[lm (3).  

 R_b[\cfcn[ncih i` m[fchcns-[ff_]n_^ micfm ch nb_ Al[f 

S_[ l_acihm h__^m mo\mn[hnc[f chp_mng_hn [h^ chhip[ncihm 

(4). Aalc]ofnol[f jli^o]ncih cm ^_n_lcil[ncha `olnb_l \_-

][om_ i` ]ihp_hncih[f [alihigc] jl[]nc]_m, ohmomn[ch[\f_ 

h[nol[f l_miol]_ om[a_, jiil f[h^ [h^ q[n_l ko[fcns, ]fc-

g[n_ ]b[ha_, jiil chp_mng_hnm ch f[h^ [h^ q[n_l l_miol]_ 

l_b[\cfcn[ncih (5, 6). Ih nbcm l_a[l^, nb_ chnli^o]ncih i` m[fn 

[h^ ^lioabn-nif_l[hn ]fcg[n_-mg[ln ]lij mj_]c_m ][h l_do-

p_h[n_ [alihigc] jli^o]ncih, qbcf_ l_b[\cfcn[ncha m[fn-

[ff_]n_^ cllca[n_^ `c_f^m [h^ momn[chcha ]lij ^cp_lmc`c][ncih 

msmn_gm (7). Tbcm ai[f cm ]ihncha_hn ojih nb_ m_f_]ncih i` 

[jjlijlc[n_ milabog a_hinsj_m qbc]b gcabn _h^ol_ nb_ 

b[lmb micf [h^ ]fcg[nc] ]cl]ogmn[h]_m.   

 Silabog (Sorghum bicolor L.) cm aliqh ch binn_l 

]fcg[n_m nb[h inb_l ]_l_[fm. Dlioabn [h^ m[fchcns l_-

mcmn[h]_, b_[n nif_l[h]_, bcab jli^o]ncih jin_hnc[f [h^ 

gchcg[f chjon om_ b[p_ [ff \__h mbiqh ch nbcm ]lij. Tb_ 

]ofnol_'m giljbifiac][f nl[cnm j_lgcn g[rcg[f al[ch jli-

^o]ncih `il bog[h [h^ [hcg[f ]ihmogjncih ch [ qc^_ 

l[ha_ i` _hpclihg_hnm. Tb_l_`il_, nbcm ]lij cm l_a[l^_^ [m 

ih_ i` nb_ gimn jligcmcha ]iggi^cnc_m ch ^ls [l_[m, l[he-

cha `iolnb ch afi\[f ]lij ionjon \_bch^ g[ct_, lc]_, qb_[n 

[h^ \[lf_s. Silabog al[ch ]ihn[chm mn[l]b, qbc]b cm g_-

n[\ifct_^ gil_ mfiqfs nb[h inb_l ]_l_[f al[chm. In [fmi ]ih-

n[chm [ aii^ ko[hncns i` jlin_ch, ohm[nol[n_^ `[n [h^ [ p[-

lc_ns i` pcn[gchm [h^ gch_l[fm. Silabog al[chm [l_ [fmi 

bcab ch jb_hifc] [h^ \ci[]ncp_ ]b_gc][fm, ch]fo^cha 3-

^_irs[hnbi]s[hc^chm, n[hhchm [h^ jifs]im[hifm (8).  

 Silabog cm ]ihmog_^ \s gil_ nb[h 500 gcffcih 

j_ijf_ ch gil_ nb[h 30 h[ncihm, []]il^cha ni ]oll_hn _mnc-

g[n_m (9). Tb_ Uhcn_^ Sn[n_m f_[^m nb_ qilf^ ch milabog 

jli^o]ncih ([fgimn 17 % i` nin[f ionjon) qcnb go]b al_[n-

_l sc_f^m, `iffiq_^ \s Nca_lc[, M_rc]i, Ih^c[, Cbch[, So^[h 

[h^ Ala_hnch[ (10). D_mjcn_ cnm ^lioabn [h^ m[fn l_mcmn[h]_, 

[m q_ff [m cnm ][j[]cns ni [^[jn ni [^p_lm_ ]cl]ogmn[h]_m, 

milabog \[l_fs ]ip_lm 727 b[ ch nb_ Al[f S_[ l_acih (10).  

 Silabog, \_cha [ g_g\_l i` nb_ C4 jf[hn `[gcfs, 

][h nblcp_ [h^ l_jli^o]_ ih hcnlia_h-^_`c]c_hn g[lach[f 

micfm. Folnb_lgil_, cn ]ihm_lp_m q[n_l ^olcha ^lioabnm \s 

liffcha nb_ f_[p_m ni jl_p_hn q[n_l fimm (11). Ihmn_[^ i` ^s-

cha, nb_ ]lij \_]ig_m ^ilg[hn oh^_l bcab ^lioabn ]ih^c-

ncihm. A q[rs ]onc]f_ ih nb_ f_[p_m [fmi b_fjm ni e__j _p[j-

inl[hmjcl[ncih ni [ gchcgog. Silabog'm bcab a_h_nc] ^c-

p_lmcns g[e_m cn jimmc\f_ ni m_f_]n a_hinsj_m nb[n [l_ \_mn 

mocn_^ ni [ acp_h _hpclihg_hn (12). Afnbioab m_p_l[f mno^-

c_m b[p_ mbiqh h_a[ncp_ l_f[ncihmbcjm \_nq__h milabog 

sc_f^-l_f[n_^ ]b[l[]n_lcmnc]m [h^ m[fn (13-15).  

 Hiq_p_l, ^_n[cf_^ ehiqf_^a_ [\ion nb_ a_h_nc]m 

[h^ m_f_]ncih [mmcahg_hnm i` mnl_mm-nif_l[hn milabog a_h-

insj_m oh^_l b[lmb _hpclihg_hnm mo]b [m ch K[l[e[fj[e-

mn[h cm m][l]_. Afnbioab nb_ a_h_nc] ^cp_lmcns i` milabog 

`[]cfcn[n_m g[rcgctcha jli^o]ncih oh^_l [ b[lmb _hpclih-

g_hn, jlipc^cha [ l[ha_ i` jli^o]nm `il gofncjf_ om_m, 

nb_l_\s _hb[h]cha `ii^ m_]olcns. Ih nbcm mno^s, nb_ h_q 

milabog a_hinsj_m q_l_ [mm_mm_^ ch al[ch sc_f^ [h^ \ci-

g[mm jin_hnc[f, _[lfs lcj_hcha [h^ al[ch ko[fcns oh^_l nb_ 

m[fchcns [h^ ^lioabn _hpclihg_hn i` K[l[e[fj[emn[h. Ti 

^[n_, \l__^cha jlial[gg_m b[p_ b[^ fcnnf_ mo]]_mm ch m_-

f_]ncha, [^[jncha [h^ ^cmm_gch[ncha gi^_lh milabog p[lc-

_nc_m qcnb bcab sc_f^ jin_hnc[f ch nbcm l_acih.   

 Tb_ i\d_]ncp_m i` nb_ jl_m_hn mno^s q_l_ ni c^_hnc`s, 

_p[fo[n_ [h^ ^ig_mnc][n_ h_q milabog a_hinsj_m ch nb_ 

Al[f S_[ l_acihm. Wcnb nbcm pc_q, [ bsjinb_mcm q[m nb_ m_-

f_]ncih i` mnl_mm-nif_l[hn milabog a_hinsj_m ilcach[n_^ 

`lig nb_ chn_lh[ncih[f ]iff_]ncih, qbc]b ][h \_ _ff_]ncp_fs 

chn_al[n_^ chni nb_ f[h^ g[h[a_g_hn [h^ l_b[\cfcn[ncih 

mnl[n_ac_m i` m[fn-[ff_]n_^ f[h^m. 

 

M[t_rc[ls [n^ M_tbo^s   

Tb_ mno^s q[m ]ih^o]n_^ ch Cbcg\is ^cmnlc]n i` K[l[-

e[fj[emn[h, (42.45°N 59.61°E), nb_ hilnb-q_mn i` Ut\_ec-

mn[h, ^olcha 2019-2021 aliqcha m_[mihm. Wchn_l cm m_p_l_ ch 

nbcm [l_[ qcnb [\mifon_ gchcgog [cl n_gj_l[nol_m l[hacha 

`lig -10.3 oj ni 0.0 °С chn_lp[fm ch D_]_g\_l [h^ J[ho[ls. 

Ih ]ihnl[mn, mogg_l cm p_ls bin. Sogg_l n_gj_l[nol_m 

p[lc_^ \_nq__h 26.3 [h^ 32.0 °C, qcnb [h [\mifon_ g[rc-

gog i` 41.0-45.3 °C. Tb_ ]fcg[n_ ch nbcm [l_[ q[m b[l^fs bcn 

\s nb_ ^lscha i` nb_ Al[f S_[ qbc]b g[chn[ch_^ nb_ mn[\cfcns 

i` nb_ [cl n_gj_l[nol_.  

 Dolcha nb_ p_a_n[ncih j_lci^, nb_ mog i` _ffc]c_hn 

n_gj_l[nol_ q[m 2454.2 °C ch 2019, 2472.8 °C ch 2020 [h^ 

2738.1 °C ch 2021 (T[\f_ 1). Tb_ [p_l[a_ ^[cfs n_gj_l[nol_ 

lim_ `lig 14.3 ni 29.3 °C ch mjlcha, qbc]b ][om_^ [^^cncih[f 

jli\f_gm ^olcha nb_ miqcha m_[mih ^o_ ni chn_hmcp_ ^lscha 

i` nb_ [l[\f_ micf ih [ qc^_ m][f_.  

 Tb_ hog\_lm i` g[rcgog [cl n_gj_l[nol_m [\ip_ 
35 °C ^olcha nb_ aliqcha m_[mih ch nb_ s_[lm i` mno^s [l_ [m 

`iffiqm: 61 ^[sm ch 2019, 55 ^[sm ch 2020 [h^ 85 ^[sm ch 

2021, (i` qbc]b nb_ hog\_lm i` ^[sm [\ip_ 40.0 °C q_l_ 15, 

19, 25 ^[sm l_mj_]ncp_fs). Tb_ []]ogof[n_^ _ff_]ncp_ n_g-

j_l[nol_ `il nbcm j_lci^ q[m 1692.8, [h ch]l_[m_ i` 86.6-

98.5 °C ch jl_pciom s_[lm. A]]ogof[n_^ _ff_]ncp_ n_gj_l[-

nol_ `il nb_ p_a_n[ncih j_lci^ 2021 q[m nb_ bcab_mn, mog-

gcha oj 2738, 1 0C qbc]b q[m i\m_lp_^ `il nb_ `clmn ncg_ ch 

50 s_[lm. 

 Aonogh [cl n_gj_l[nol_m ^_]l_[m_ ch S_jn_g\_l, 
qbc]b ]ich]c^_m qcnb nb_ nl[hmcncih ni [ n_gj_l[nol_ i` 10 °

C [h^ omo[ffs []]igj[hc_m \s fcabn l[ch (0.3 gg). Ih nb_ 

2021-s_[l m_[mih, nb_ n_gj_l[nol_ nl[hmcncih nblioab 10 °

C ][g_ _[lfc_l l_f[ncp_ ni 2019 [h^ 2020 \s 18 [h^ 22 ^[sm. 

 Acl bogc^cns q[m 12-17% fiq_l ch nb_ m_]ih^ b[f` i` 

mjlcha. Sogg_l l_f[ncp_ bogc^cns p[fo_m q_l_ 6-11% fiq_l 

ch 2021 nb[h 2020 (c._., 11-16% fiq_l nb[h hilg[f). Aonogh 
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[cl bogc^cns l[ha_^ `lig 45% ni 47%. Pl_]cjcn[ncih q[m 

g[chfs nb_ `clmn b[f` [h^ [n nb_ _h^ i` p_a_n[ncih [h^ 

[giohn_^ ni 57.0 gg (c._., 1.7 ncg_m gil_ nb[h nb_ hil-

g[f). In mbiof^ \_ hin_^ nb[n 2021 q[m p_ls fiq jl_]cjcn[-

ncih [h^ g_[mol_m ih cllca[ncih l[ncihcha q_l_ n[e_h. 

Sogg[lctcha nb_ ^[n[ i\n[ch_^ `il nb_ aliqcha m_[mih 

2019-2021 q_ ][h ]ih]fo^_ nb[n 2021 q[m oh`[pil[\f_ 

\inb ch n_lgm i` n_gj_l[nol_ [h^ jl_]cjcn[ncih. 

Soil and water characteristics   

L[h^ ch nbcm [l_[ cm ]ihmc^_l_^ [m gi^_l[n_fs m[fch_ (EC 
8-10 ^S g-1) m_lim_gm (T[\f_ 2). R_jl_m_hn[ncp_ micf 

m[gjf_m q_l_ ]iff_]n_^ `lig nb_ mno^s [l_[ [n nb_ `if-

fiqcha ^_jnbm: 0-0.15 g, 0.15-0.30 g, 0.30-0.60 g [h^ 

0.60-1.00 g. Tb_ micf m[gjfcha q[m oh^_ln[e_h \_`il_ 

cgjf_g_hncha ]ofncp[ncih nl_[ng_hnm (chcnc[f micf ]ih^c-

ncih) [h^ [`n_l nb_ b[lp_mn i` nb_ ]lijm. Tb_ ]iff_]n_^ 

m[gjf_m q_l_ [cl-^lc_^ [h^ jli]_mm_^ `il [h[fsmcm. Sicf 

\ofe ^_hmcns l[ha_^ 1.45-1.54 a ]g3 [n nb_ 0-15 [h^ 15-

30 ]g micf ^_jnb l_mj_]ncp_fs. Tb_ jH f_p_f l[ha_^ `lig 

7.75 ni 8.60 [h^ q[m gi^_l[n_ [fe[fch_ ch [ l_[]ncih.  

 Illca[ncih [h^ alioh^q[n_l m[gjf_m q_l_ ]iff_]n_^ 

ih [ gihnbfs \[mcm. Ih [^^cncih, nb_ alioh^q[n_l f_p_f q[m 

gihcnil_^ _[]b gihnb. Tb_ q[n_l m[gjf_m q_l_ [h[fst_^ 

`il nb_ `iffiqcha j[l[g_n_lm: jH, EC, ][ncihm mo]b [m C[2+ 

[h^ Ma2+ \s ncnl[ncih jli]_^ol_ [h^ N[+ [h^ K+ \s ^cff_l-

_h]_. Tb_m_ m[gjf_m q_l_ [fmi [h[fst_^ `il [hcihm mo]b [m 

Sicf bilctihm, ]g 

Hogom, 
% 

Tin[f N, 
ga ea-1 

Tin[f P, 
ga ea-1 

K, 
ga ea-1 

\_`il_ _h^ \_`il_ _h^ \_`il_ _h^ \_`il_ _h^ 

0-15 
0.72 0.45 4.7 3.2 11.8 10.5 11.3 8.2 

15-30 
0.53 0.33 6.7 5.5 13.8 11.9 13.3 11.1 

30-45 
0.39 0.28 5.7 4.7 12.2 10.2 11.0 10.2 

45-60 
0.32 0.25 4.2 3.8 6.8 5.7 10.0 9.0 

60-90 
0.25 0.23 3.2 3.1 7.0 5.2 8.0 7.1 

90-120 
0.24 0.24 3.2 3.0 5.0 4.8 7.7 6.9 

120-150 0.21 0.21 3.2 3.0 3.6 3.5 5.0 5.0 

T[\l_ 2. Sicf honlc_hnm [n nb_ \_achhcha [h^ _h^ i` nb_ p_a_n[ncih j_lci^.  

  

Y_[l 

Mihnb i` nb_ s_[l 

J[h F_\ M[l Ajl M[s Joh Jof Aoa S_j O]n Nip D_] 

Acl n_gj_l[nol_ (0C) 

2019 0.4 0.9 8.8 13.4 23.1 27.6 30.3 24.5 18.6 11.9 -0.4 0.2 

2020 0.9 3.1 8.5 14.5 23.7 27.6 29.3 25.2 17.7 10.4 0.6 -8.2 

2021 -3.4 3.4 3.9 17.2 25.3 29.1 30.3 27.8 19.2 8.7 1.5 0 

Liha n_lg [p_l[a_ 

  -2.3 0.2 4.5 13.9 21.3 26.4 28.0 26.0 19.4 10.7 4.0 -1.7 

R[ch`[ff, gg 

2019 4.9 9.3 29.5 12.8 10.9 2.0 3.6 0 0 0.4 0.8 2.4 

2020 0.9 7.0 3.7 42.3 13.9 0 3.8 0 0 0 1.9 1.1 

2021 1.4 7.4 15.3 41.6 2.2 8.6 0 0 2.6 2.6 1.3 0 

Liha n_lg [p_l[a_ 

  10.1 8.7 16.4 19.4 12.2 3.9 3.5 2.1 3.0 8.7 9.4 13.6 

R_f[ncp_ bogc^cns, % 

2019 81 72 63 53 40 35 40 42 48 48 54 73 

2020 78 68 45 52 50 41 45 46 47 46 55 64 

2021 65 63 60 45 36 33 35 39 46 48 56 67 

Liha n_lg [p_l[a_ 

  81 74 65 45 44 36 33 28 36 51 75 80 

T[\l_ 1. Acl n_gj_l[nol_, l[ch`[ff [h^ l_f[ncp_ bogc^cns i` nb_ mno^s [l_[, Cbcg\is ^cmnlc]n, K[l[e[fj[emn[h (2019-2021).  



 51    KHAITOV ET AL 

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

CO3
2–, HCO3

– [h^ Cf– \s ncnl[ncih jli]_^ol_ [h^ SO4
2– \s 

jl_]cjcn[ncih [m \[lcog mof`[n_. 

 Dl[ch[a_ q[n_l [jjfc_^ `il cllca[ncih qcnb [ m[fchcns 

l[n_ [lioh^ 4000 ga L–1. Flig Ajlcf ni S_jn_g\_l 2019, nb_ 

m[fn ]ih]_hnl[ncih ch ][h[f q[n_l l[ha_^ `lig 945 ni 1331 

ga L–1 (1.33-2.07 ^Sg-1). Tb_ f_p_fm i` SAR q_l_ ch nb_ l[ha_ 

i` 4.54 [h^ 13.49 ^olcha Ajlcf - S_jn_g\_l 2020 qbc]b g_[hm 

omcha mo]b alioh^q[n_lm `il cllca[ncih qcnbion [jjlijlc[n_ 

g[h[a_g_hn jl[]nc]_m g[s ][om_ [ al[^o[f ch]l_[m_ ch N[+ 

f_p_fm ch nb_ cllca[n_^ f[h^m (T[\f_ 3). Sof`[n_ cihm q_l_ ^igc-

h[ncha [hcih qcnb ]bfilc^_ cih ni mof`[n_ l[ncim p[lc_^ `lig 

0.56 ni 0.58, l_p_[fcha mof`[n_-]bfilc^_ m[fchcns nsj_.  

 Tb_ alioh^q[n_l b[m bcab m[fchcns l[hacha `lig 

1352 ni 9416 ga L–1 (2.06-14.60 ^S g-1) ^olcha nb_ aliq-

cha m_[mihm. Tb_ jH qcnb [ p[fo_ i` 7.85 ni 8.50 q[m 

gi^_l[n_ [fe[fch_ ch l_[]ncih. Tb_ ^igch[hn ][ncihm 

q_l_ N[+ [h^ Ma2+ qcnb qc^_ ^c``_l_h]_m ch nb_cl ]ih]_h-

nl[ncihm. Tb_ f_p_fm i` SAR q_l_ ch nb_ l[ha_ `lig 4.38 

ni 11.43, moaa_mncha nb[n alioh^q[n_l cm g[lach[f ch cnm 

]b[l[]n_lcmnc]m. Tb_ bcab m[fchcns f_p_fm ch nb_ alioh^q[-

n_l ch^c][n_^ nb_ h__^ ni [jjfs \[mch cllca[ncih 

(`fii^cha) ch nb_ chcnc[f mn[a_m i` nb_ jf[hn _mn[\fcmbg_hn 

ni mojjl_mm [h ojq[l^ `fiq `lig nb_ m[fch_ alioh^q[-

n_l. 

Experiment design and cultural practices  

Clij g[h[a_g_hn jl[]nc]_m mo]b [m jf[hncha, cllca[ncih, `_lnc-
fct[ncih, ]ofncp[ncih, j_mn g[h[a_g_hn, b[lp_mncha q_l_ e_jn 

nb_ m[g_ `il [ff jfinm ni _rbc\cn nb_ [alihigc] j_l`ilg[h]_ 

i` nb_ n_mn_^ milabog a_hinsj_m. Riq f_hanb q[m 10 g, nb_ 

chn_lliq ^cmn[h]_ q[m 0.6 g (4 liqm j_l jfin) [h^ mj[]cha 

\_nq__h bcffm q[m 0.2 g qcnb ih_ jf[hn j_l bcff. S__^m q_l_ 

miq_^ [n nb_ \_achhcha i` Ajlcf _[]b s_[l. Erj_lcg_hn[f jfinm 

q_l_ cllca[n_^ nbl__ ncg_m qcnb nb_ m[g_ [giohn i` q[n_l 

(550-600 g3 b[-1). Tb_ nin[f [giohn i` cllca[ncih q[n_l [jjfc_^ 

^olcha nb_ ]lij aliqcha m_[mih q[m _mncg[n_^ [n 1750 g3 b[-

1. Erj_lcg_hn[f jfinm q_l_ `_lncfct_^ qcnb 100 ea b[-1 [ggihc-

og hcnl[n_ (33% N) [h^ 100 ea P b[-1 [m nlcjf_ moj_ljbimjb[n_ 

(19.8% P). Tb_m_ `_lncfct_lm q_l_ mjfcn chni 2 jilncihm [h^ [j-

jfc_^ [m [ \[h^ jf[]_g_hn \_`il_ `olliq cllca[ncih. Aali-

higc] ch^c]_m mo]b [m jf[hn b_cabn, hog\_l i` f_[p_m j_l 

jf[hn, m__^ q_cabn, al[ch sc_f^ [h^ nin[f \cig[mm q[m i\-

m_lp_^ ih l[h^igfs m_f_]n_^ n_h jf[hnm ch _[]b jfin.  

Plant materials  

16 milabog a_hinsj_m q_l_ l_]_cp_^ `lig nb_ ICBA a_h_ 

\[he. Ih il^_l ni c^_hnc`s nb_ gimn m[fn-nif_l[hn [h^ bcabfs 

jli^o]ncp_ p[lc_nc_m `il `i^^_l [h^ al__h g[hol_ jli^o]-

ncih, ICBA a_hinsj_m q_l_ _p[fo[n_^ omcha nb_ `iffiqcha 

[ali-\cifiac][f ]b[l[]n_lm: ncg_ i` jf[hncha, m__^ a_lgch[-

ncih oh^_l `c_f^ [h^ f[\il[nils ]ih^cncihm, m__^fcha _g_l-

a_h]_, molpcp[f l[n_, jf[hn ^_hmcns, `fiq_lcha l[n_, `l_mb 

[h^ ^ls \cig[mm [h^ m__^ sc_f^. Tb_ milabog fi][f p[lc_ns 

(Ut\_ecmn[h-5) q[m n_mn_^ [m [ ]ihnlif.   

 

Grain yield and yield components   

An nb_ g[nolcns mn[a_, al[ch sc_f^ [h^ cnm ]igjih_hnm q_l_ 

^_n_lgch_^ ih jf[hnm aliqh ch 2 gc^^f_ liqm i` _[]b _rj_lc-

g_hn[f jfin, [h [l_[ i` 6 g2. V_a_n[ncp_ j[l[g_n_lm _.a. mbiin 

b_cabn, j[hc]f_ f_hanb, f_[` [h^ hi^_ hog\_lm q_l_ ^_n_l-

gch_^ ch n[aa_^ jf[hnm. Gl[chm q_l_ ^lc_^ \_`il_ sc_f^ _mnc-

g[ncih ^olcha 72 blm [n 65 °C.  

H[lp_mn ch^_r q[m ][f]of[n_^ [m:                 ×100 qb_l_ HI, GY 

[h^ BY [l_ nb_ b[lp_mn ch^_r (%), nb_ al[ch sc_f^ (ea b[-1) [h^ 

nb_ \cifiac][f sc_f^ (ea b[-1) l_mj_]ncp_fs. 

Lab experiment 

Tb_ m__^ a_lgch[ncih l[n_ q[m i\m_lp_^ ch P_nlc ^cmb_m [n 

]ihmn[hn n_gj_l[nol_ 25-26 °C ih `cfn_l j[j_l `il 5 ^[sm. 

E[]b a_hinsj_ ch nbl__ l_jfc][ncihm qcnb 30 m__^m q_l_ _r-

jim_^ [n 100, 200, 300, 400 [h^ 500 gM ]ih]_hnl[ncihm i` 

N[Cf. Vc[\cfcns j_l]_hn [h^ _h_las i` a_lgch[n_^ m__^m q_l_ 

i\m_lp_^ [fiha qcnb liin [h^ mbiin f_hanb i` m__^fcham `il 5 

^[sm. Tb_ f[\ _rj_lcg_hn q[m ]ih^o]n_^ oh^_l [lnc`c]c[ffs 

[ll[ha_^ 12 blm i` ^[sfcabn [h^ 12 blm i` ^[leh_mm.    

Statistical analysis 

Tb_ _hncl_ ]iff_]ncih q[m n_mn_^ ^olcha nb_ aliqcha 
m_[mih 2019-2021 oh^_l nb_ m[g_ micf-]fcg[nc] [h^ 

[ali n_]bhcko_ ]ih^cncihm. Tb_ n_mn_^ milabog a_hi-

nsj_m q_l_ jf[hn_^ [m [ mjfcn-jfin ^_mcah qcnb nbl__ 

l_jfc][n_m ch nb_ _rj_lcg_hn[f `c_f^. Aff jfinm q_l_ 

f[c^ ion ch mnlcjm (16). Sn[ncmnc][f [h[fsm_m q_l_ j_l-

`ilg_^ \s omcha nb_ ANOVA (ClijSn[n) mn[ncmnc][f mi`n-

q[l_ jlial[g (17). 

 Sicf bilctihm, 
]g 

B_`il_ m[fn f_[]bcha Aft_l m[fn f_[]bcha An nb_ _h^ i` nb_ p_a_n[ncih 

Cf D_hm_ l_mc^o_ Cf D_hm_ l_mc^o_ Cf D_hm_ l_mc^o_ 

0-15 0.032 0.482 0.023 0.278 0.024 0.238 

15-30 0.035 0.474 0.028 0.334 0.023 0.227 

30-45 0.036 0.484 0.026 0.371 0.022 0.297 

45-60 0.032 0.415 0.023 0.351 0.018 0.281 

60-90 0.028 0.384 0.022 0.332 0.019 0.229 

90-120 0.036 0.374 0.022 0.334 0.020 0.285 

120-150 0.038 0.364 0.026 0.332 0.021 0.282 

T[\l_ 3. Sicf m[fn l_acg_.  
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R_sults [n^ Dcs]usscon 

Germination, growth and vegetation period of sorghum 

genotypes  

Am nb_ `c_f^ _rj_lcg_hn mbiqm, fiq m__^ a_lgch[ncih [h^ 

jiil m__^fcha _mn[\fcmbg_hn q_l_ nb_ g[ch ]b[ff_ha_m `il 

milabog jli^o]ncih ch nb_ m[fch_ [koc`_lm (T[\f_ 4). Hiq-

_p_l, mig_ milabog a_hinsj_m q_l_ moj_lcil ni a_lgc-

h[n_ _[lfs qcnb nb_ bcab_mn l_]il^m. Tb_ bcab_mn `c_f^ a_l-

gch[ncih q[m i\m_lp_^ ch K[t[ebmn[h-16, Cb[se[, K[t[eb-

mn[h-3, SSV-84 [h^ Ut\_ecmn[h-5 a_hinsj_m qcnb p[fo_m i` 

48.3, 44.6, 44.5, 45.2 [h^ 41.7% l_mj_]ncp_fs, mbiqcha pca-

iliom aliqnb ]igj[l_^ ni nb_ inb_l milabog a_hinsj_m. 

Wb_l_[m nb_ fiq_mn a_lgch[ncih q[m i\m_lp_^ ch KCV-275 

[h^ Z_lmn[-90 qcnb l[n_m i` 26.7% [h^ 27.9% l_mj_]ncp_fs. 

 Tb_ jf[hn ^_hmcns q[m e_jn [n [ hilg[f l[n_ `il [ff nb_ 

n_mn_  ̂milabog a_hinsj_m, hin gil_ nb[h 7-8 jf[hnm j_l g_n_l 

ch [ liq. Tbcm jf[hn l_gipcha jl[]nc]_ q[m ^ih_ [n nb_ m__^fcha 

mn[a_ ni jlipĉ _ nb_ jf[hnm ni aliq q_ff [h  ̂`ilg b_[psq_cabn 

j[hc]f_m.   

 Tb_ b_cabn i  ̀nb_ g[ch mn_g i  ̀nb_ n_mn_  ̂milabog a_hi-

nsj_m p[lc_  ̂]ihmĉ _l[\fs [h  ̂q_l_ ]ih ĉncih[ffs ĉpĉ _  ̂chni 3 

aliojm. Tb_ c̀lmn alioj - aliqnb \_fiq 100 ]g AOS 4250 (94.0 

]g), Sn[plijifmes (83.0 ]g); m_]ih  ̂alioj - mn_g b_cabn 100 ]g 

[h  ̂[\ip_: FS H[lg[nn[ (142.0 ]g), Z_lmn[-90 (163.0 ]g), Cb[cai 

(120.0 ]g), K[t[ebmn[hmei_-3 (151.0 ]g), ISCV-112 (126.0 ]g); 

nb_ nbcl  ̂alioj - nb_ bcab_mn b_cabn i  ̀nb_ g[ch mn_g ([\ip_ 200 

]g): Cb[ce[ (228 ]g), KCV-275 (204 ]g), K[t[ebmn[hmei_-16 (217 

]g), G[fcs[ (206 ]g), Ut\_ecmn[h-5 (215 ]g), SSV-84 (288 ]g), 

Ol[ha_-160 (243 ]g), Kofd[ (272 ]g) [h  ̂Lch_-1 (206.8 ]g).  

 Ih n_lgm i` nb_ j[hc]f_ f_hanb, nb_ mbiln_mn j[hc]f_m 

\_nq__h 10.0-15.0 ]g f_hanb q_l_ i\m_lp_^ ch nb_ `iffiqcha 

a_hinsj_m: KCV-275 (10.8 ]g), Sn[plijif (10.0 ]g), K[t[eb-

mn[hmei_-16 (15.0 ]g), [h^ Ol[ha_-160 (13.0 ]g). Wb_l_[m, 

nb_ fiha_mn j[hc]f_m (20-22 ]g) q_l_ ^_n_]n_^ ch Cb[se[, AOS 

4250, FS H[lg[nn[, Z_lmn[-90, Cb[cai, ISCV-112. 

 Afgimn b[f` i` nb_ milabog p[lc_nc_m q_l_ f[n_ 

lcj_, c._. FS H[lg[nn[, KCV-275, Cb[cai, K[t[emn[hmei_-

3, SSV-84, Ol[ha_-160, ISCV-112 [h^ Lch_-1, moggcha 

nb_ p_a_n[ncih j_lci^ i` 136-147 ^[sm. Tb_ gimn _rn_h^-

_^ aliqcha m_[mih q[m i\m_lp_^ ch Ol[ha_-160 [h^ SSV-

84 qcnb 146-147 ^[sm’ j_lci^. Agiha nb_ n_mn_^ a_hi-

nsj_m i` milabog, nb_ Sn[plijifmes a_hinsj_ molj[mm_^ 

nb_ inb_lm qcnb nb_ mbiln_mn aliqcha m_[mih (117 ^[sm) 

[h^ []]il^chafs [ff mn[a_m i` lcj_h_mm (f[]nc], q[rs [h^ 

`off) i]]oll_^ _[lfs. Tb_ q[r g[nolcns mn[a_ ch [ff mil-

abog m[gjf_m n[e_h nb_ _hncl_ gihnb i` Aoaomn [h^ `off 

g[nolcns i]]oll_^ ch nb_ m_]ih^ [h^ nbcl^ ^_][^_m i` 

Aoaomn, aliqcha m_[mih 127-140 ^[sm.  

 Tb_ `c_f^ _rj_lcg_hn ^_n_]n_^ nb_ moj_lcil 

aliqnb j_l`ilg[h]_ i` h_q milabog a_hinsj_m ch nb_ 

h_q _hpclihg_hn. Tb_m_ milabog a_hinsj_m gcabn \_-

]ig_ [h chn_al[f ]igjih_hn i` `[lg jli^o]ncih msmn_gm 

[m nb_ \_mn f[h^ g[h[a_g_hn jl[]nc]_m, ]ihmc^_lcha oh-

`[piol[\f_ _hpclihg_hnm i` nb_ l_acih. Tb_ m_f_]ncih 

[h^ _p[fo[ncih i` h_q m[fn-nif_l[hn ]lij a_hinsj_m l_-

kocl_ [ ]igjl_b_hmcp_ oh^_lmn[h^cha i` [fn_lh[ncp_ 

g_]b[hcmgm i` ]ofncp[ncih [h^ m__^ gofncjfc][ncih jli-

]_mm_m (18).  

Total biomass, vegetative mass and grain yield  

Tb_ l_mofn ch ĉ][n_  ̂nb[n nb_ sc_f̂  ch ĉ]_m i  ̀nb_ n_mn_  ̂milabog 

a_hinsj_m ĉ̀ `_l_  ̂ mcahc̀ c][hnfs (T[\f_ 5). Tb_ bcab_mn q_cabn i  ̀

m__^m j_l j[hc]f_ q[m `ioh  ̂ ch K[t[ebmn[hmei_-16 (84.2 a) `if-

fiq_  ̂ \s ISCV-112 (80.5 a) [h  ̂ K[t[ebmn[hmei_-3 (70.8 a). AOS 

4250 [h  ̂FS H[lg[nn[ a_h_l[n_  ̂ nb_ m[g_ q_cabn i  ̀m__^m j_l 

j[hc]f_ (68.0 a), qb_l_[m, nb_ fiq_mn ch ĉ][nilm q_l_ ̂ _n_lgch_  ̂ch 

Ol[ha_-160 [h  ̂KCV-275, jli^o]cha 39.1 [h  ̂37.3 a l_mj_]ncp_fs. 

Bs q_cabn i  ̀1000 m__^m, bcab_l ch ĉ]_m q_l_ i\n[ch_  ̂ch Cb[se[ 

  

Silabog 
a_hinsj_m 

G_lgch[ncih, % 
V_a_n[ncih j_lci^, 

^[s 
Sbiin b_cabn, ]g 

L_hanb i` j[hc]f_, 
]g 

 

1 Cb[se[ 

 

44.6\ 

 

127] 

 

228.0[\ 

 

21.0] 

2 AOS 4250 38.9] 129] 94.4^ 22.0] 

3 FS H[lg[nn[ 30.8_ 140[\ 142.0] 22.0] 

4 KCV-275 26.7` 139[\ 204.0\ 10.8` 

5 Z_lmn[-90 27.9` 128] 163.0] 21.0] 

6 Sn[plijifmes 31.3_ 117_ 83.0^ 10.0` 

7 K[t[ebmn[hmei_-16 48.3[ 129] 217.0\ 15.0_ 

8 G[fcs[ 30.7_ 125^ 206.0\ 21.0] 

9 Ut\_ecmn[h-5 41.7] 128] 215.0\ 29.0[ 

10 Cb[cai 38.8] 138\ 120.0] 20.0]^ 

11 K[t[ebmn[hmei_-3 44.5\ 137\ 151.0] 18.0^ 

12 SSV-84 45.2\ 147[ 288.0[ 19.0^ 

13 Ol[ha_-160 38.9] 146[ 243.0[\ 13.0_` 

14 Kofd[ 33.7^ 135\ 272.0[ 23.0\ 
 

15 ISCV-112 

 

35.8^ 

 

136\ 

 

126.0] 

 

21.0] 
 

16 Lch_-1 

 

32.8^ 

 

138\ 

 

206.8\ 

 

24.6\ 

T[\l_ 4. Gliqnb p[lc[\f_m i` milabog a_hinsj_m [n g[nolcns ([p_l[a_^ []limm 2019 [h^ 2021 aliqcha m_[mihm).  

M_[hm g[le_^ qcnb ^cff_l_hn f_nn_lm l_jl_m_hn mcahc`c][hn ^cff_l_h]_m (j<0.05).  
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(30,8 a), KCS-275 (31,2 a), Ut\_ecmn[h-5 (30.9 a). Wb_l_[m, nb_ fiq-

_mn q_cabn i  ̀1000 m__^m q_l_ i\m_lp_  ̂ch Sn[ lijifmes (17.5 a), 

K[t[emn[hmei_-16 (16.8 a), K[t[emn[hmei_-3 (16.1 a).   

 Silabog a_hinsj_m b[^ al[ch sc_f^m l[hacha `lig 

3240 ni 6970 ea b[-1. K[t[ebmn[hmei_-16 jli^o]_^ nb_ 

al_[n_mn al[ch ionjon (6970 ea b[-1), `iffiq_^ \s Ut\_ec-

mn[h-5 (6720 ea b[-1) [h^ ISCV-112 (6640 ea b[-1). Nog_l-

iom milabog a_hinsj_m ^_gihmnl[n_^ [h [p_l[a_ al[ch 

jli^o]ncih, _.a. Cb[se[ (5310 ea b[-1), AOS 4250 (5640 ea 

b[-1), Z_lmn[-90 (4270 ea b[-1), Sn[plijifmes (5810 ea b[-1), 

Cb[cai (4400 ea b[-1), K[t[ebmn[hmei_-3 (5820 ea b[-1) [h^ 

SSV-84 (4980 ea b[-1). Ol[ha_-160 (3240 ea b[-1) [h^ KCV-

275 (3070 ea b[-1) mbiq_^ nb_ fiq_mn al[ch sc_f^m, ^_mjcn_ 

nb_cl _rn_h^_^ aliqnb ]s]f_m i` 146 [h^ 139 ^[sm l_mj_]-

ncp_fs. Tb_ ]ill_f[ncih [h[fsmcm [fmi mbiq_^ [ q_[e chn_l-

[]ncih (l=0.524) \_nq__h nb_ al[ch sc_f^ [h^ p_a_n[ncih 

j_lci^ j[l[g_n_lm, cgjfscha [ a_h_nc] mj_]c`c]cns b[m [h 

[^p[hn[a_ ih nb_ [alihigc] j_l`ilg[h]_ i` nb_ n_mn_^ 

milabog a_hinsj_m (Fca. 1). Tbcm ^cm]ip_ls cm ]ihmcmn_hn 

qcnb _[lfc_l l_m_[l]b ^_gihmnl[ncha nb_ [^[jncp_ mj_]c`c]c-

ns [h^ p[lc_^ jbsmcifiac][f l_mjihm_ i` milabog a_hi-

nsj_m ni m[fn (19). Tb_ m_f_]ncih i` m[fn-nif_l[hn a_hinsj_m 

cm [ m_hmcncp_ n[me ^o_ ni nb_ ]igjf_rcns i` \ci]b_gc][f, 

giljbifiac][f [h^ a_h_nc] nl[cnm (20, 21). 

 Snl[q jli^o]ncih i` nb_ milabog a_hinsj_m cm 

omo[ffs bcab ]igj[l_^ ni inb_l ]lijm. Tbcm j[l[g_n_l 

]ihmc^_l[\fs ^c``_l_hnc[n_^ [giha nb_ n_mn_^ milabog 

a_hinsj_m. Tb_ milabog a_hinsj_ Ol[ha_-160 jli-

^o]_^ [ bcab_l \cig[mm sc_f^ (57770 ea b[ -1), `iffiq_^ 

\s K[t[ebmn[hmei_-16 (53370 ea b[-1) [h^ Cb[se[ 

(49140 ea b[-1). Tb_ `iffiqcha milabog a_hinsj_m SSV-

84, K[t[ebmn[hmei_-3, KCV-275 [h^ ISCV-112 mbiq_^ 

[p_l[a_ \cig[mm sc_f^ qcnb p[fo_m i` 38840, 33280, 

30130 [h^ 30460 ea b[-1 l_mj_]ncp_fs. Ih ]ihnl[mn, Z_lmn[

-90 [h^ Sn[plijifmes _rbc\cn_^ nb_ fiq_mn \cig[mm sc_f^ 

qcnb p[fo_m i` 18830 [h^ 18260 ea b[-1 l_mj_]ncp_fs.   

 Tb_ nin[f sc_f^ \[m_^ ih \cig[mm [h^ al[ch sc_f^m 

q[m bcab_l ch Ol[ha_-160 [h^ K[t[ebmn[hmei_-16 `if-

fiq_^ \s Cb[se[ a_hinsj_m qcnb p[fo_m i` 61010, 60340 

[h^ 54450 ea b[-1 l_mj_]ncp_fs. 

 Tb_ l[nci i` al[ch sc_f^ ni nin[f \cig[mm, c._., b[lp_mn 

ch^_r (HI) i` nb_ n_mn_^ milabog a_hinsj_m q[m al_[nfs 

  
Silabog 

a_hinsj_m 
Tin[f sc_f^, 

ea b[-1 
Bcig[mm, ea b[1 

Gl[ch sc_f^,        
ea b[-1 

H[lp_mn 
ch^_r 

W_cabn i` 1000 
m__^m, a 

W_cabn i` m__^m 
ch 1 j[hc]f_, a 

1 Cb[se[ 54450\ 49140] 5310] 0.10^_ 30.8a 64.0bc 

2 AOS 4250 33530_ 27890` 5640\ 0.17\ 26.9b 68.0b 

3 FS H[lg[nn[ 28380` 24400a 3980^_ 0.14] 24.5b 68.0b 

4 KCV-275 33200_ 30130_` 3070` 0.09^_ 31.2a 37.3ef 

5 Z_lmn[-90 23100a 18830b 4270^ 0.18\ 22.6c 51.0d 

6 Sn[plijifmes 24070a 18260b 5810\ 0.24[ 17.5e 43.0e 

7 K[t[ebmn[hmei_-16 60340[ 53370\ 6970[ 0.12^ 16.8e 84.2a 

8 G[fcs[ - - - - - - 

9 Ut\_ecmn[h-5 30380_` 23660a 6720[\ 0.22[\ 30.9a 52.0d 

10 Cb[cai 32790_ 28390` 4400^ 0.13]^ 24.9b 53.0d 

11 K[t[ebmn[hmei_-3 39100^ 33280_ 5820\ 0.15] 16.1e 70.8b 

12 SSV-84 43820] 38840^ 4980]^ 0.11^ 23.0c 60.0c 

13 Ol[ha_-160 61010[ 57770[ 3240` 0.05` 18.8d 39.1f 

14 Kofd[ - - - - - - 

15 ISCV-112 37100^ 30460_` 6640[\ 0.18\ 25.6b 80.5ab 

16 Lch_-1 - - - - - - 

Fca. 1. Cill_f[ncih [h[fsmcm \_nq__h milabog al[ch sc_f^ [h^ p_a_n[ncih 
j_lci^ ([p_l[a_^ []limm 2019 [h^ 2021 aliqcha m_[mihm).  

M_[hm g[le_^ qcnb ^cff_l_hn f_nn_lm l_jl_m_hn mcahc`c][hn ^cff_l_h]_m (j<0.05).  

 

T[\l_ 5. Tin[f \cig[mm, p_a_n[ncp_ g[mm [h^ al[ch sc_f^ ([p_l[a_^ []limm 2019 [h^ 2021 aliqcha m_[mihm).  

https://plantsciencetoday.online


54 

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

^cff_l_hnc[n_^. HI q[m bcab_l ch Sn[plijifmes (0.24) [h^ 

Ut\_ecmn[h-5 (0.22), qbcf_ fiq_l ch Ol[ha_-160 (0.05). K[-

t[ebmn[hmei_-16 cm nb_ a_hinsj_ qcnb nb_ al_[n_mn al[ch 

jli^o]ncih, [fmi b[^ [h [p_l[a_ HI p[fo_ (0.12). 

 Clij n_mncha oh^_l bcab m[fchcns _h[\f_^ nb_ ]if-

f_]ncih ni \_ ]f[mmc`c_^ chni nqi ^cmnch]n ][n_ailc_m 

\[m_^ ih nb_cl _h^-om_ joljim_: al[ch jli^o]ncih il 

`il[a_ jli^o]ncih. Fclmnfs, K[t[ebmn[hmei_-16 a_h_l[n-

_^ bcab p[fo_m i` al[ch sc_f^ (6970 ea b[-1), _p_h nbioab 

cn []]ogof[n_^ [ aii^ \cig[mm sc_f^ (53370 ea b[-1), 

cgjfscha nbcm a_hinsj_ g[s m_lp_ `il ^o[f-joljim_ _h^

-om_. Tb_ m_]ih^ m_f_]n_^ a_hinsj_ - Ol[ha_-160 []]o-

gof[n_^ [ bcab \cig[mm sc_f^ (57770 ea b[ -1) nb[h al[ch 

sc_f^ (3240 ea b[-1). Tbcm a_hinsj_ ][h \_ om_^ ni mchaf_

-joljim_ _h^-om_ (`il[a_). Mimn i` nb_ n_mn_^ a_hi-

nsj_m q_l_ c^_hnc`c_^ ni b[p_ bcab [\cfcns ni al[ch jol-

jim_ _h^-om_ l[nb_l nb[h `il[a_ joljim_ _h^-om_. Tb_-

m_ p[fo_m [l_ _mm_hnc[f `il ^_p_fijcha [ h[ncih[f mil-

abog \l__^cha jlial[gg_ [h^ _mn[\fcmbcha [ m__^ 

jli^o]ncih [h^ ^cmm_gch[ncih msmn_g [giha `[lg_lm 

oh^_l m[fch_ _hpclihg_hnm ch nb_ l_acih. Ih [^^cncih, 

mig_ l_m_[l]b_lm moaa_mn_^ gi^c`scha nb_ ch`l[mnlo]-

nol_ niq[l^m ]l_[ncha [h^ m][fcha oj moa[l-\_[lcha p[-

lc_nc_m/cgjlip_^ fch_m i` milabog, b_h]_ a_h_l[ncha 

l_p_ho_ `lig _nb[hif _rnl[]ncih (22). Afn_lh[ncp_fs, 

`i^^_l jlipc^_^ \s milabog ]ofncp[ncih ][h mifp_ nb_ 

[hcg[f `__^cha jli\f_g [h^ momn[ch nb_ [alc]ofnol[f 

jli^o]ncpcns i` m[fn-[``_]n_^ [l_[m, nb_l_\s ch]l_[mcha 

nb_ jli`cnm i` `[lg_lm (23).  

 Tbcm mno^s _fo]c^[n_^ nb_ m_f_]ncih jli]_mm i` 

nb_ \_mn j_l`ilgcha milabog a_hinsj_m \s nb_ ]ihp_h-

ncih[f \l__^cha n_]bhcko_, omcha [ l[ha_ i` m_f_]ncih 

]lcn_lc[ `il qc^_mjl_[^ jli^o]ncih ni nb_ mj_]c`c] [alc-

]ofnol[f b[\cn[n. Hcab al[ch sc_f^ cm ]ihmc^_l_^ nb_ gimn 

cgjiln[hn m_f_]ncih ]lcn_lc[ ch nbcm mno^s, `iffiq_^ \s 

bcab \cig[mm jli^o]ncpcns [h^ _[lfch_mm. Tb_m_ `ch^cham 

]illi\il[n_ hog_liom jlcil mno^c_m ch^c][ncha nb[n 

mnl_mm-nif_l[hn ]lij a_hinsj_m g[s b[p_ [h [^p[hn[a_ 

ch chjon _``c]c_h]s qcnbion m[]lc`c]cha sc_f^m oh^_l [^-

p_lm_ ]cl]ogmn[h]_m (24). Hiq_p_l, cn cm cgjiln[hn ni 

oh^_lai a_h_nc] cgjlip_g_hn `il h_qfs [^[jn_^ ]lij 

a_hinsj_m, _mj_]c[ffs qcnb l_mj_]n ni al[ch sc_f^ -

l_f[n_^ nl[cnm (25, 26). Afmi, cn cm qilnbs ni hinc`s nb[n 

[]]il^cha ni nb_ l_mofnm i` nb_ `c_f^ _rj_lcg_hnm, nbl__ 

m[gjf_m (G[fc[, Koftb[ [h^ Lch_-1) q_l_ l_d_]n_^ `il 

`olnb_l n_mncha \_][om_ i` jiil j_l`ilg[h]_ i` [ali-

higc][ffs p[fo[\f_ mcahm.    

Salt tolerance indications of the selected sorghum geno-

types 

Erj_lcg_hnm ch P_nlc ^cmb_m ch^c][n_^ ^_p_fij_^ nif_l[h]_ 

g_]b[hcmg i` nb_ n_mn_^ milabog a_hinsj_m niq[l^m m[-

fchcns (Fca. 2). O\m_lp[ncihm [ft_l 5 ^[sm i` nb_ m__^ a_lgc-

h[ncih jli]_mm mbiq_^ nb[n K[t[ebmn[hmei_-16 [h^ Ol-

[ha_-160 b[^ bcab_l pc[\cfcns qcnb 92 [h^ 89.2% p[fo_m 

]igj[l_^ ni nb_ fi][f a_hinsj_m Ut\_ecmn[h-5 (68%) oh-

^_l hih-m[fch_ ]ih^cncih. Hiq_p_l, nb_ m__^ a_lgch[ncih 

l[n_ p[fo_m i` nb_ n_mn_^ milabog a_hinsj_m al[^o[ffs 

^_]l_[m_^ qcnb ch]l_[mcha m[fchcns ]ih]_hnl[ncihm. An 100 

gM N[Cf, nb_ bcab_mn a_lgch[ncih l[n_ q[m i\m_lp_^ ch 

K[t[ebmn[hmei_-16 (57.2%), `iffiq_^ \s Ol[ha_-160 

(41.2%) [h^ Ut\_ecmn[h-5 (26.8%). G_lgch[ncih l[n_m `ol-

nb_l ^_]l_[m_^ [n 200 gM N[Cf ]ih]_hnl[ncih, _rbc\cncha 

41.2; 22.4 [h^ 9.2% `il K[t[ebmn[hmei_-16; Ol[ha_-160 

[h^ Ut\_ecmn[h-5 l_mj_]ncp_fs. Tb_ fi][f Ut\_ecmn[h-5 a_h-

insj_ ^c^ hin mbiq [hs a_lgch[ncih [n 300 gM N[Cf [h^ 

bcab_l ]ih]_hnl[ncihm, qbcf_ K[t[ebmn[hmei_-16 [h^ Ol-

[ha_-160 a_hinsj_m mbiq_^ 22.4 [h^ 11.2% a_lgch[ncih 

[n 300 gM N[Cf [h^ 6 [h^ 4.4% [n 400 gM N[Cf ]ih]_hnl[-

ncih. Bon nb_ a_lgch[ncih l[n_ q[m _ko[f ni t_li ch nb_ 

n_mn_^ milabog a_hinsj_m [n 500 gM N[Cf m[fn ]ih]_hnl[-

ncih.   

 Erjimol_ ni p[lciom ]ih]_hnl[ncihm i` N[Cf (100 -

500 gM) mcahc`c][hnfs ^_jl_mm_^ m__^fcha ^_p_fijg_hn. 

A mcgcf[l nl_h^ q[m [fmi i\m_lp_^ ch liin [h^ mbiin ^_-

p_fijg_hn _rj_lcg_hnm (Fca. 3, 4), _rbc\cncha bcab_l m[fn

-nif_l[hn [\cfcnc_m i` h_q milabog a_hinsj_m K[t[eb-

mn[hmei_-16 [h^ Ol[ha_-160 nb[h nb[n i` nb_ fi][f Ut-

\_ecmn[h-5 a_hinsj_ [n ^c``_l_hn m[fn ]ih]_hnl[ncihm. Am 

_rbc\cn_^ ch nb_ Fca. 2-4, bcab_l m__^fcha ^_p_fijg_hn 

ch^c]_m q_l_ l_p_[f_^ ch K[t[ebmn[hmei_-16 `iffiq_^ 

\s Ol[ha_-160, mbiqcha moj_lcilcns ch n_lgm i` m[fn nif-

_l[h]_.  

 Tbcm f[\ _rj_lcg_hn ]ih`clg_^ nb_ bcab_mn pc[\cfcns 
[h^ a_lgch[ncih p[fo_m i` nb_ h_q milabog a_hinsj_m, 

[fnbioab nb_m_ _ff_]nm [l_ ^_j_h^_hn ojih jf[hn a_h_nc] 

]b[l[]n_lcmnc]m. Ih^__^, m[fchcns ][om_m [ ^_]l_[m_ ch \ci-

fiac][f [h^ al[ch sc_f^ ch p[lciom a_h_nc] g[n_lc[fm, n_mnc`s-

cha nb_ h__^ i` ohcko_ [^[jncih `_[nol_m ch mnl_mm`of ]ih^c-

ncihm (27, 28). Fil [ fiha j_lci^ i` ncg_, [ `_q milabog 

]ofncp[lm b[p_ \__h ^_p_fij_^ nb[n [l_ q_ff mocn_^ ni nb_ 

m_p_l_ ]fcg[n_ i` nb_ Al[f S_[ l_acih. Hiq_p_l, g[hs i` 

nb_g ^c^ hin _rn_h^ ni f[la_ [l_[m ^o_ ni nb_cl ch[\cfcns ni 

aliq q_ff ch nb_ nioab _hpclihg_hn.  

 Folnb_lgil_, nb_m_ chnli^o]_^ milabog a_hi-

nsj_m ^_gihmnl[n_^ nb_cl jin_hnc[f `il m[fchcns nif_l-

[h]_ [m nb_s molj[mm_^ ch n_lgm i` m__^ a_lgch[ncih, 

p_a_n[ncp_ [h^ l_jli^o]ncp_ ^_p_fijg_hn, ^sh[gc]m i` 

jf[hn aliqnb ^olcha nb_ p_a_n[ncp_ j_lci^ [h^ sc_f^ 

nl[cnm, qbc]b [ffiq jimcncp_fs ]b[l[]n_lctcha i` nb_cl 

\cifiac][f jin_hnc[f.  

Fca. 2. G_lgch[ncih f_p_f i` nb_ m_f_]n_^ milabog a_hinsj_m oh^_l ^cff_l_hn 
]ih]_hnl[ncihm i` N[Cf ch P_nlc ^cmb_m (%).    
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Con]luscon  

S_f_]ncih [h^ ^ig_mnc][ncih i` m[fn-nif_l[hn, bcabfs jli-

^o]ncp_ milabog a_hinsj_m q_l_ `ioh^ ni \_ [h chhip[-

ncp_ l_g_^c[ncih mnl[n_as ni _hb[h]_ [alc]ofnol[f ionjon 

oh^_l _rnl_g_ m[fch_ _^[jbc] i` nb_ Al[f S_[ l_acihm. Tb_ 

nij-j_l`ilgcha K[t[ebmn[hmei_-16 mbiq_^ nb_ bcab_mn 

al[ch sc_f^ i` 6970 ea b[-1, qb_l_[m Ol[ha_-160 sc_f^_^ 

bcab_l \cig[mm (57770 ea b[-1) nb[h nb_ inb_l milabog 

a_hinsj_m. Do_ ni nb_m_ jimcncp_ `_[nol_m oh^_l nb_ m[fch_ 

[koc`_l, nb_m_ milabog a_hinsj_m q_l_ l_]igg_h^_^ `il 

`olnb_l [mm_mmg_hn ni nb_ Sn[n_ V[lc_n[f Ciggcmmcih i` 

Aalc]ofnol[f Clijm `il f[la_-m][f_ om_ ch nbcm l_acih.  

 In qiof^ \_ [ al_[n [mm_n ni mno^s nb_ a_h_m ]ihnlif-

fcha m[fn nif_l[h]_ ch milabog, qbc]b g[s ]ihnlc\on_ ni 

a_h_l[ncha h_q mnl_mm-nif_l[hn a_hinsj_m qcnb bcab sc_f^ 

nl[cnm. 

 Ti mogg[lct_, [ j[lnc]of[l `i]om mbiof^ \_ g[^_ ni 

_rj[h^cha milabog jli^o]ncih [m [ honlcnciom `ii^ [h^ 

`__^ ]lij ch m[fn-[ff_]n_^ g[lach[f l_acihm i` nb_ Al[f S_[ 

l_acihm, [m cn jimm_mm_m mcahc`c][hn jin_hnc[f [h^ al_[n 

[^[jncih ]b[l[]n_lcmnc]m. 

 

A]knowl_^a_m_nts  

Tbcm mno^s q[m `oh^_^ \s nb_ Ihn_lh[f jlid_]nm i` Ihn_lh[-

ncih[f C_hn_l `il Bcim[fch_ Aalc]ofnol_ (ICBA) [h^ nb_ Afog-

hc Eha[a_g_hn Ihhip[ncih Foh^ 2022. 

 

Autbors ]ontrc\utcons   

BK ]ih]_jno[fct_^, moj_lpcm_^ [h^ ^l[ft_^ nb_ g[ho-

m]lcjn. AK [h^ RY ][llc_^ ion nb_ `c_f^ l_m_[l]b_m [h^ j[l-

nc]cj[n_^ ch nb_ f[\ [h[fsmcm. AK j[lnc]cj[n_^ ch nb_ ^_mcah 

i` nb_ mno^s [h^ j_l`ilg_^ nb_ mn[ncmnc][f [h[fsmcm. YCK 
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