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A\str[]t   

A `c_f^ _rj_lcg_hn q[m ]ih^o]n_^ ^olcha nb_ rabi m_[mih i` 2022-23 [n nb_ 

S[fch_ W[n_l S]b_g_, Aalc]ofnol[f Ciff_a_ F[lg, B[j[nf[. Tb_ mno^s’m 

i\d_]ncp_ q[m ni _p[fo[n_ nb_ _ff_]nm i` m[fch_ q[n_l ih honlc_hn om_ 

_ffc]c_h]s [h^ micf honlc_hn [p[cf[\cfcns ch g[ct_ oh^_l ^lcj `_lnca[ncih. Tb_ 

_rj_lcg_hn ]ihmcmn_^ i` _cabn nl_[ng_hnm [h^ `iol l_jfc][ncihm, [ll[ha_^ ch 

[ l[h^igct_^ \fi]e ^_mcah. Illca[ncih qcnb nb_ \_mn [p[cf[\f_ q[n_l [fiha 

qcnb nb_ [jjfc][ncih i` [ l_]igg_h^_^ ^im_ i` `_lncfct_l (240-80-80 NPK ea 

b[-1) l_]il^_^ nb_ bcab_mn ojn[e_ i` N (88.2 [h^ 62.4 ea b[-1), P (21.2 [h^ 

16.20 ea b[-1), [h^ K (25.4 [h^ 126.7 ea b[-1) ch al[ch [h^ mnip_l i` g[ct_, 

l_mj_]ncp_fs, qbc]b q_l_ [n j[l qcnb nb_ [fn_lh[n_ om_ i` `l_mb q[n_l qcnb 

m[fch_ q[n_l i` 2 ^S g-1. Nonlc_hn om_ _ffc]c_h]c_m, i.e., [alihigc] _ffc]c_h]s 

(7.4, 18.4, [h^ 18.4 ea ea-1), jbsmcifiac][f _ffc]c_h]s (85.2, 225.3, [h^ 159.4 ea 

ea-1), [jj[l_hn l_]ip_ls _ffc]c_h]s (22.5, 17.0 [h^ 48.7 %) [h^ oncfct[ncih 

_ffc]c_h]s (15.7, 39.1 [h^ 39.1 ea ea-1) i` N, P, [h^ K, l_mj_]ncp_fs, q_l_ [fmi 

i\m_lp_^ ni \_ nb_ bcab_mn oh^_l cllca[ncih qcnb nb_ \_mn [p[cf[\f_ q[n_l 

[fiha qcnb [ l_]igg_h^_^ ^im_ i` `_lncfct_l [jjfc][ncih. Sicf jH l_g[ch_^ 

oh[ff_]n_^ qcnb m[fch_ q[n_l cllca[ncih, qb_l_[m nb_ EC i` nb_ micf q[m nb_ 

bcab_mn oh^_l cllca[ncih qcnb m[fch_ q[n_l i` 4 ^S g-1 qcnbion nb_ [jjfc][ncih 

i` `_lncfct_lm. Sicf-[p[cf[\f_ hcnlia_h, jbimjbiliom, [h^ jin[mmcog q_l_ 

gimn _f_p[n_^ oh^_l cllca[ncih qcnb nb_ \_mn [p[cf[\f_ q[n_l, qcnb p[fo_m i` 

152.5, 36.3, [h^ 352.8 ea b[-1 l_mj_]ncp_fs. Tb_ fiq_mn p[fo_m i` honlc_hn 

ojn[e_, honlc_hn om_ _ffc]c_h]c_m, [h^ micf [p[cf[\f_ honlc_hnm q_l_ l_]il^_^ 

oh^_l cllca[ncih qcnb [ q[n_l m[fchcns i` 4 ^S g-1 qcnbion [jjfscha `_lncfct_lm. 

Tb_ om_ i` [ ]s]fc][f [jjli[]b ch oncfctcha \inb `l_mbq[n_l [h^ m[fch_ q[n_l 

b[m ^_gihmnl[n_^ cnm _ff_]ncp_h_mm ch gcnca[ncha nb_ [^p_lm_ _ff_]nm i` m[fnm, 

l_mofncha ch _hb[h]_^ _ffc]c_h]s ch honlc_hn oncfct[ncih [h^ al_[n_l 

[]]_mmc\cfcns i` micf honlc_hnm. 
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Intro^u]tcon   

Oh_ i` nb_ jlcg[ls cmmo_m ]ih`lihncha gi^_lh [alc]ofnol_ cm nb_ ^_]fchcha 

mojjfs i` bcab-ko[fcns cllca[ncih q[n_l ch nlijc][f _]imsmn_gm. F[lg_lm 

ch]l_[mchafs nolh ni fiq-ko[fcns m[fch_ q[n_l `il ]lij jli^o]ncih, qcnb 

ch]l_[mcha ^_g[h^ [h^ [ fcgcn_^ mojjfs i` bcab-ko[fcns q[n_l. S[fch_ q[n_l 
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GOVADA ET AL  2     

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

cm ]b[l[]n_lct_^ \s [ bcab ]ih]_hnl[ncih i` mifo\f_ m[fnm, 

qbc]b cm [ `oh^[g_hn[f ]igjih_hn nb[n b[m [ mcahc`c][hn 

cgj[]n ih [alc]ofnol[f jli^o]ncpcns [h^ momn[ch[\cfcns. 

Wbcf_ mig_ m[fn cm h[nol[f [h^ nif_l[n_^ \s mig_ jf[hn 

mj_]c_m, nb_ \ocf^oj i` _r]_mmcp_ m[fn ]l_[n_m mcahc`c][hn 

cmmo_m `il `[lg_lm [h^ nbl_[n_hm `ii^ m_]olcns ch g[hs 

j[lnm i` nb_ qilf^. Folnb_lgil_, nb_ _]ihigc] [h^ mi]c[f 

l[gc`c][ncihm i` fiq_l [alc]ofnol[f jli^o]ncpcns `lig 

m[fchcns mnl_mm ][h cgj[]n `[lg_l’m fcp_fcbii^m [h^ 

]iggohcns `ii^ m_]olcns. Coll_hnfs, m[fchcns cgj[]nm 

[jjlircg[n_fs 20% i` nb_ nin[f f[h^ [l_[ (1). Tb_l_ b[m 

\__h afi\[f ^[g[a_ ni  45 g b[ i` cllca[ncih f[h^ ^o_ ni 

nb_ []]ogof[ncih i` mol`[]_ m[fnm (2). Tbclns j_l]_hn i` 

[alc]ofnol[f f[h^ cm jlid_]n_^ ni \_ fimn qcnbch nb_ h_rn        

25 s_[lm, qcnb [ jin_hnc[f nin[f fimm i` 50% \s nb_ s_[l 2050 

(3). Tb_ om_ i` m[fch_ q[n_l `il cllca[ncih, j[lnc]of[lfs ch fiq

-fscha ]i[mn[f l_acihm i` p[lciom ]iohnlc_m, b[m \__h 

l_]iahct_^ [m [ hin[\f_ ]ihmnl[chn ih ]lij jli^o]ncpcns 

(4). Igjlij_l cllca[ncih jl[]nc]_m ][h l_mofn ch _f_p[n_^ m[fn 

f_p_fm ch nb_ liin tih_ [h^ l_^o]_^ micf g[nlc] jin_hnc[f 

(SMP), nb_l_\s cgj_^cha ]lij q[n_l [\miljncih [h^ 

][omcha micf m[fchct[ncih ch nb_ ]ofncp[n_^ f[s_l (5). 

R_]iahctcha nb_ al[pcns i` nb_ m[fchcns jli\f_g, 

[alc]ofnol[f m]c_hncmnm [h^ l_m_[l]b_lm b[p_ [nn_gjn_^ ni 

]l_[n_ hip_f q[sm ni gcnca[n_ nb_ h_a[ncp_ cgj[]nm i` 

m[fch_ q[n_l cllca[ncih ih ]lijm. Tb_m_ ch]fo^_ nb_ 

m_f_]ncih [h^ ^_p_fijg_hn i` m[fn-nif_l[hn ]lij nsj_m, [m 

q_ff [m nb_ om_ i` mijbcmnc][n_^ cllca[ncih n_]bhcko_m. 

 Oh_ mo]b cllca[ncih n_]bhcko_ ni l_^o]_ nb_ 

h_a[ncp_ cgj[]n i` m[fch_ q[n_l cllca[ncih cm ^lcj cllca[ncih, 

qbc]b cm [ bcabfs _ff_]ncp_ g_nbi^ `il l_^o]cha nb_ 

^_nlcg_hn[f _ff_]nm i` m[fch_ q[n_l cllca[ncih ih ]lijm. Tbcm 

mnl[n_as _hn[cfm mojjfscha nchs [giohnm i` q[n_l ^cl_]nfs ni 

nb_ liin tih_ i` jf[hnm ip_l [h _rn_h^_^ j_lci^, nb_l_\s 

g[chn[chcha c^_[f micf gicmnol_ [h^ ]igj_hm[ncha `il nb_ 

fimm i` imginc] jin_hnc[f ch^o]_^ \s m[fch_ q[n_l (6). 

Uhfce_ inb_l cllca[ncih n_]bhifiac_m, ^lcj cllca[ncih e__jm 

m[fn []]ogof[ncih [n nb_ \il^_l i` nb_ q_nncha tih_, qbc]b 

omo[ffs b[m [ fiq_l m[fn ]ihn_hn, ]l_[ncha [ gil_ `[pil[\f_ 

_hpclihg_hn `il ]lij aliqnb (7). Dlcj cllca[ncih cm 

]iggihfs l_]iahct_^ [m nb_ gimn _ff_]ncp_ [jjli[]b `il 

cllca[ncha ]lijm qcnb m[fch_ q[n_l ^o_ ni cnm ][j[]cns ni 

g[h[a_ q[n_l [jjfc][ncih [h^ gchcgct_ m[fn \ocf^oj ch nb_ 

micf (8). In mojjfc_m [jjlijlc[n_ q[n_l ni ]lijm [h^ b_fjm ch 

g[chn[chcha [ bcab_l nin[f q[n_l jin_hnc[f, qbc]b cm 

h_]_mm[ls `il ijncg[f jf[hn aliqnb. Ahinb_l mnl[n_as `il 

gcnca[ncha nb_ [^p_lm_ _ff_]nm i` m[fch_ q[n_l ih ]lijm cm 

nb_ ]s]fc] om_ i` q[n_l miol]_m qcnb p[lc[\f_ m[fn ]ihn_hnm 

(9-10).  

 Oh nb_ inb_l b[h^, honlcncih[f g[h[a_g_hn cm 

]lcnc][f `il ]lijm ni l_[]b nb_cl `off ionjon jin_hnc[f. Dlcj 

`_lnca[ncih msmn_gm nb[n [l_ q_ff-jf[hh_^ ][h ijncgct_ 

]lij q[n_l [h^ `_lncfct_l ojn[e_ qbcf_ [pic^cha honlc_hn 

f_[]bcha. Dlcj `_lnca[ncih b[m \__h ^_gihmnl[n_^ ni \iimn 

]lij sc_f^m (11, 12) ch nbl__ ^cff_l_hn q[sm: gcnca[ncha m[fn 

cgj[]nm, cgjlipcha honlc_hn ^cmnlc\oncih ch nb_ liin tih_, 

[h^ ch]l_[mcha honlc_hn om[a_ _ffc]c_h]s qbcf_ omcha nb_ 

m[g_ [giohn i` q[n_l (13). C_l_[fm jlipc^_ `il [ 

mo\mn[hnc[f jilncih i` nb_ qilf^'m ^c_n[ls _h_las mojjfs, 

[]]iohncha `il 44.8 j_l]_hn i` nin[f _h_las, qcnb g[ct_ 

(Zea mays L.) []]iohncha `il [n f_[mn 15.56 j_l]_hn ch 

^_p_fijcha h[ncihm (14), ch^c][ncha g[ct_’m ]lcnc][f 

cgjiln[h]_ [m [ `ii^ miol]_ `il g[hs ]iohnlc_m. Wcnb 

lcmcha ^_g[h^ `il g[ct_ m__^, chn_l_mn ch honlcncih[ffs 

`ilnc`c_^ aii^m, [h^ cnm om[a_ [m [hcg[f `__^, g[ct_ cm 

_g_lacha [m Ih^c[’m nbcl^ gimn cgjiln[hn ]lij [ft_l lc]_ 

[h^ qb_[n. D_mjcn_ cnm _hilgiom cgjiln[h]_, g[ct_ cm 

ehiqh ni \_ m[fn-m_hmcncp_. Hiq_p_l, fcnnf_ ch`ilg[ncih 

[\ion g[ct_’m nif_l[h]_ ni m[fch_ q[n_lm cm ehiqh. H_h]_, 

nb_ jl_m_hn _rj_lcg_hn cm jlijim_^ ni mno^s nb_ _ff_]nm i` 

m[fch_ q[n_l cllca[ncih ih g[ct_, _cnb_l ch [fn_lh[n_ il 

]ihnchoiom om[a_, ih honlc_hn om_ _ffc]c_h]s [h^ micf 

honlc_hn [p[cf[\cfcns oh^_l ^lcj `_lnca[ncih. 

 

M[t_rc[ls [n^ M_tbo^s 

Tb_ mno^s q[m ][llc_^ ion [n nb_ S[fch_ W[n_l S]b_g_, 

Aalc]ofnol[f Ciff_a_ F[lg, B[j[nf[, Ih^c[, ^olcha Rabi 

(Nip_g\_l-M[l]b), 2022-23 qcnb _cabn nl_[ng_hnm (jfin 

mct_ 25g × 2g) viz., T1: Illca[ncih qcnb B_mn Ap[cf[\f_ W[n_l 

(BAW) (< 1 ^S g-1), T2: Illca[ncih qcnb 2 ^S g-1, T3: Illca[ncih 

qcnb 4 ^S g-1, T4: Illca[ncih qcnb BAW + R_]igg_h^_^ 

Dim_ i` F_lncfct_l (RDF), T5: Illca[ncih qcnb 2 ^Sg-1 + RDF, 

T6: Illca[ncih qcnb 4 ^S g-1 + RDF, T7: Illca[ncih qcnb 2 ^S g-1 

+ RDF qcnb [fn_lh[n_ om_ i` `l_mb q[n_l, T8: Illca[ncih qcnb       

4 ^S g-1 + RDF qcnb [fn_lh[n_ om_ i` `l_mb q[n_l ch [ 

l[h^igct_^ \fi]e ^_mcah [h^ q[m l_jfc][n_^ `iol ncg_m. 

Tb_ RDF i` 240-80-80 NPK ea b[-1 q[m [jjfc_^, l_mj_]ncp_fs 

(15). Ncnlia_h ch nb_ `ilg i` ol_[, jbimjbilom ch nb_ `ilg 

i` Dc Aggihcog Pbimjb[n_ (DAP), [h^ jin[mmcog [m 

Mol[n_ i` Pin[mb (MOP) q_l_ [jjfc_^ nblioab `_lnca[ncih 

omcha p_hnols [n m]b_^of_^ mn[a_m i` nb_ ]lij. A ohc`ilg 

ko[hncns i` N q[m [jjfc_^ [n nb_ \[m[f, eh__-bcab mn[a_, 

[h^ `fiq_lcha mn[a_m, qb_l_[m nb_ _hncl_ P [h^ 50% K q_l_ 

[jjfc_^ [n nb_ ncg_ i` miqcha [m \[m[f, [h^ nb_ l_g[chcha 

50% i` K q[m [jjfc_^ [n nb_ ncg_ i` `fiq_lcha. Tb_ 

_rj_lcg_hn[f mcn_ q[m m[h^s fi[g ch n_rnol_, ohc`ilg ch 

nijial[jbs, bigia_h_iomfs `_lncf_, [h^ mfcabnfs [fe[fch_ ch 

l_[]ncih (7.2), Ef_]nlc][f Cih^o]ncpcns (EC) q[m hih-m[fch_ 

(0.46 ^S g-1), fiq ch [p[cf[\f_ hcnlia_h (151 ea b[-1), bcab ch 

[p[cf[\f_ jbimjbilom (34 ea b[-1) [h^ [p[cf[\f_ jin[mmcog 

(345 ea b[-1).  

 Tb_ ^lcj cllca[ncih msmn_g q[m chmn[ff_^ omcha           

16 gg chfch_ f[n_l[fm qcnb 2.0 L bl-1 ^cm]b[la_ _gcnn_lm 

mj[]_^ [n 50 ]g. A m_j[l[n_ p[fp_ [ll[ha_g_hn q[m 

chmn[ff_^ ni ^_fcp_l cllca[ncih [h^ `_lncfct_l ni ch^cpc^o[f 

jfinm. S]l__h [h^ ^cm] `cfn_lm q_l_ chmn[ff_^ [ft_l nb_ 

jogjcha [h^ `_lnca[ncih ohcnm ni `cfn_l jiffon[hnm `lig 

cllca[ncih q[n_l. A p_hnolc [m [ `_lncfct_l chd_]ncih ^_pc]_ 

q[m ]ihh_]n_^ ni nb_ msmn_g \_`il_ nb_ `cfn_l ohcn ni 

[^gchcmn_l `_lncfct_lm pc[ nb_ ^lcj msmn_g. W[n_lm qcnb 

^cff_lcha EC f_p_fm (2 [h^ 4 ^S g-1) q_l_ ]l_[n_^ [lnc`c]c[ffs 

\s ^cfoncha m_[q[n_l i` 34 ^S g-1 qcnb 0.6 ^S g-1 [p[cf[\f_ 

`l_mb q[n_l ni []bc_p_ nb_ [jjlijlc[n_ EC f_p_f. 

 Tb_ g[ct_ p[lc_ns ‘Pcih__l 3396’ q[m miqh omcha 

nb_ ^c\\fcha g_nbi^. Illca[ncih q[m m]b_^of_^ \[m_^ ih 

j[h _p[jil[ncih l_jf_hcmbg_hn. Illca[ncih q[n_l q[m 

[jjfc_^ ni [ff jfinm \[m_^ ih j[h _p[jil[ncih ^[n[ [h^ 

q[m m_n ni 100% [n nbl__-^[s chn_lp[fm. Dolcha nb_ ]lij 

aliqnb, 64.6 gg i` l[ch`[ff q[m l_]_cp_^ ch 5 ^[sm. Dolcha 
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l[chs ^[sm, nb_ [giohn i` q[n_l [jjfc_^ ni _[]b nl_[ng_hn 

q[m gi^c`c_^ ni []]iohn `il nb_ l[ch l_]_cp_^. 

 Ncnlia_h ]ihn_hn (%) ch nb_ e_lh_f [h^ mnip_l q[m 

_mncg[n_^ omcha nb_ gi^c`c_^ gc]lied_f^b[f g_nbi^ (16). 

Tb_ jf[hn m[gjf_m q_l_ ^ca_mn_^ qcnb [ ^c[]c^ gcrnol_ 

]ihmcmncha i` HNO3: H]fO4 (9:4) [h^ nb_ jbimjbilom 

]ihn_hn ch nb_ ^c[]c^ ^ca_mn q[m ^_n_lgch_^ \s nb_ 

V[h[^igifs\^i jbimjbilc] []c^ s_ffiq ]ifil g_nbi^ (16) 

[h^ nb_ jin[mmcog ]ihn_hn ch nb_ ^c[]c^ ^ca_mn q[m 

^_n_lgch_^ \s omcha nb_ `f[g_ jbinig_n_l g_nbi^ (17). 

Nonlc_hn ojn[e_m q_l_ ][f]of[n_^ omcha nb_ `iffiqcha 

`ilgof[ (Ekm. 1 [h^ 2) [h^ _rjl_mm_^ ch ea b[-1 (18). 

 

Nonlc_hn ojn[e_ ch Gl[ch (ea b[-1) =     

Nonlc_hn ]ihn_hn (%) × K_lh_f sc_f^ (ea b[ -1)          (Ek.1) 

                          100 

Nonlc_hn ojn[e_ ch Snip_l (ea b[-1) =     

Nonlc_hn ]ihn_hn (%) × Snip_l sc_f^ (ea b[ -1)        (Ek.2) 

                           100 

Nonlc_hn om_ _ffc]c_h]c_m, ch]fo^cha Aalihigc] _ffc]c_h]s 

(AE), Pbsmcifiac][f _ffc]c_h]s (PE), Ajj[l_hn l_]ip_ls 

_ffc]c_h]s (ARE), [h^ Uncfct[ncih _ffc]c_h]s (EU) q_l_ 

qile_^ ion `il honlc_hnm N, P, [h^ K omcha nb_ `iffiqcha 

`ilgof[m (Ekm. 3 ni 6, l_mj_]ncp_fs). 

              *Gl[ch sc_f^ (ea b[-1) ch `_lncfct_^ jfin+ – *Gl[ch sc_f^

  (ea b[-1) ch ]ihnlif jfin+           

AE=                   Nonlc_hn [jjfc_^ (ea b[-1)           (Ek.3) 

 

             *Bcifiac][f sc_f^ ch `_lncfct_^ jfin+ – *Bcifiac][f sc_f^      
 ch ]ihnlif jfin+                  

PE=  *Nonlc_hn ojn[e_ (ea b[-1) ch `_lncfct_^ jfin+ – 

 *Nonlc_hn ojn[e_ (ea b[-1) ch ]ihnlif jfin+        (Ek.4) 

 

            *Nonlc_hn ojn[e_ (ea b[-1) ch `_lncfct_^ jfin+ – 

 *Nonlc_hn ojn[e_ (ea b[-1) ch ]ihnlif jfin+      

ARE=  Nonlc_hn [jjfc_^ (ea b[-1)          (Ek.5) 

 

         *Bcifiac][f sc_f^ (ea b[-1) ch `_lncfct_^ jfin+ – *Bcifiac][f 

  sc_f^ (ea b[-1) ch ]ihnlif jfin+                  

UE=                               Nonlc_hn [jjfc_^ (ea b[-1)                  (Ek.6) 

 

 Tb_ [p[cf[\f_ hcnlia_h ch nb_ micf q[m ^_n_lgch_^ 

\s nb_ [fe[fch_ jin[mmcog j_lg[ha[h[n_ g_nbi^ (19), nb_ 

[p[cf[\f_ jbimjbilom mn[nom ch nb_ micf q[m [h[fst_^ \s 

Ofm_h’m g_nbi^ (20), [h^ nb_ [p[cf[\f_ jin[mmcog ch nb_ 

micf q[m ^_n_lgch_^ \s omcha [ h_onl[f hilg[f [ggihcog 

[]_n[n_ _rnl[]n omcha [ `f[g_ jbinig_n_l (17), qbc]b q[m 

_rjl_mm_^ ch ea b[-1. Sicf jH q[m g_[mol_^ ch 1:2.5 micf 

q[n_l momj_hmcihm omcha [ jH g_n_l. Aft_l nb_ jH 

g_[mol_g_hn, nb_ momj_hmcih q[m oh^cmnol\_^ ip_lhcabn 

ni g_[mol_ EC. Tb_ EC i` nb_ moj_lh[n[hn q[m g_[mol_^ 

\s chm_lncha nb_ ]ih^o]ncpcns ]_ff i` nb_ EC Blc^a_ (17). 

 Tb_ ^[n[ a_h_l[n_^ ih p[lciom j[l[g_n_lm ^olcha 

nb_ chp_mnca[ncih q_l_ mo\d_]n_^ ni mn[ncmnc][f [h[fsmcm i` 

p[lc[h]_ (ANOVA) omcha nb_ CRAN j[]e[a_ i` R miftq[l_. 

Tb_ f_[mn mcahc`c][hn ^cff_l_h]_ (LSD) n_mn q[m ][llc_^ ion 

ni [h[fst_ g_[h mko[l_ _llilm. Tb_ jli]_^ol_ jlipc^_m `il 

[ mchaf_ LSD p[fo_ [n [ 5% f_p_f i` mcahc`c][h]_, qbc]b 

m_lp_m [m [ \ioh^[ls \_nq__h mcahc`c][hn [h^ hih-

mcahc`c][hn ^cff_l_h]_m \_nq__h [hs j[cl i` nl_[ng_hn 

g_[hm. 

 

R_sults   

Nutrc_nt ]ont_nt (%) [n^ upt[k_ 

Tb_ bcab_mn hcnlia_h ]ihn_hn (1.20 [h^ 0.65 %) [h^ ojn[e_ 

(88.2 [h^ 62.4 ea b[-1) ch nb_ e_lh_f [h^ mnip_l i` g[ct_ 

(T[\f_ 1 [h^ Fca.1) q_l_ l_jiln_^ oh^_l cllca[ncih qcnb nb_ 

\_mn [p[cf[\f_ q[n_l [fiha qcnb [ l_]igg_h^_^ ^im_ i` 

`_lncfct_l [jjfc][ncih. Tb_ al[ch honlc_hn ]ihn_hn i` 

hcnlia_h q[m mcahc`c][hnfs moj_lcil ch nb_ T4 nl_[ng_hn, 

qbc]b q[m [n j[l qcnb nb_ l_mn i` nb_ nl_[ng_hnm _r]_jn T2 

[h^ T3. Snip_l honlc_hn ]ihn_hn i` N q[m mcahc`c][hnfs 

moj_lcil ch nb_ T4 nl_[ng_hn qbc]b q[m ih j[l qcnb T5, T7, 

[h^ T8. A mcahc`c][hn ^cff_l_h]_ ch nb_ ]ihn_hn [h^ ojn[e_ 

i` \inb e_lh_f [h^ mnip_l q[m i\m_lp_^ qcnb ch]l_[mcha nb_ 

m[fchcns f_p_f i` cllca[ncih q[n_l ch nb_ ]ihnchoiom g_nbi^ 

]igj[l_^ ni ]s]fc] om[a_.  

Tr_[tm_nts 
Gr[cn nutrc_nt ]ont_nt (%) Stov_r nutrc_nt ]ont_nt (%) 

N P K N P K 

T1: BAW (B_mn Ap[cf[\f_ W[n_l) (< 1 ^S g-1) 1.12 0.24 0.30 0.50 0.12 1.20 

T2: Illca[ncih qcnb 2 ^S g-1 1.01 0.13 0.29 0.41 0.10 1.18 

T3: Illca[ncih qcnb 4 ^S g-1 0.91 0.12 0.26 0.33 0.08 1.13 

T4: Illca[ncih qcnb BAW + RDF 1.20 0.29 0.35 0.65 0.17 1.30 

T5: Illca[ncih qcnb 2 ^S g-1 + RDF 1.17 0.28 0.34 0.58 0.15 1.26 

T6: Illca[ncih qcnb 4 ^S g-1 + RDF 1.15 0.26 0.33 0.54 0.14 1.25 

T7: Illca[ncih qcnb 2 ^S g-1 + RDF qcnb [fn_lh[n_ om_ i` `l_mb q[n_l 1.19 0.29 0.35 0.63 0.16 1.28 

T8: Illca[ncih qcnb 4 ^S g-1 + RDF qcnb [fn_lh[n_ om_ i` `l_mb q[n_l 1.17 0.28 0.34 0.61 0.16 1.27 

SE± 0.06 0.01 0.01 0.03 0.01 0.04 

CD (0.05) 0.18 0.04 0.04 0.08 0.02 0.11 

T[\l_ 1. Eff_]n i` m[fch_ q[n_l ih al[ch [h^ mnip_l NPK ]ihn_hn (%) ch g[ct_ oh^_l ^lcj `_lnca[ncih 

*N: Ncnlia_h; P: Pbimjbilom; K: Pin[mmcog; SE: Sn[h^[l^ _llil; CD: Clcnc][f ^cff_l_h]_; RDF:R_]igg_h^_^ ^im_ i` F_lncfct_lm; ^S g-1: D_]cmc_g_hm j_l g_n_l 
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 Tb_ al[ch honlc_hn ]ihn_hn i` P2O5 q[m mcahc`c][hnfs 

moj_lcil ch nb_ T4 [h^ T7 nl_[ng_hnm, qbc]b q_l_ ih j[l 

qcnb T5, T6, [h^ T8 (T[\f_ 1). Tb_ Snip_l honlc_hn ]ihn_hn i` 

P q[m mcahc`c][hnfs moj_lcil ch T4 nl_[ng_hn, qbc]b q[m ih 

j[l qcnb T7, [h^ T8. Tb_ jbimjbiliom ]ihn_hn i` g[ct_ ch 

al[ch (0.29 %) [h^ mnip_l (0.17 %) q[m i\m_lp_^ ni \_ 

mcahc`c][hnfs bcab_mn oh^_l cllca[ncih qcnb nb_ \_mn 

[p[cf[\f_ q[n_l [fiha qcnb [ l_]igg_h^_^ ^im_ i` 

`_lncfct_l [jjfc][ncih. Scgcf[lfs, ojn[e_ i` jbimjbiliom (Fca 

2) ch al[ch (21.2 ea b[-1) [h^ mnip_l (16.0 ea b[-1) q[m 

l_jiln_^ ni \_ bcab_mn oh^_l cllca[ncih qcnb nb_ \_mn 

[p[cf[\f_ q[n_l [fiha qcnb [ l_]igg_h^_^ ^im_ i` 

`_lncfct_l [jjfc][ncih.  

 Tb_ al[ch honlc_hn ]ihn_hn i` K2O q[m mcahc`c][hnfs 

moj_lcil ch nb_ T4 [h^ T7 nl_[ng_hnm, qbc]b q_l_ ih j[l 

qcnb T5, T6, [h^ T8. Tb_ Snip_l honlc_hn ]ihn_hn i` K q[m 

mcahc`c][hnfs moj_lcil ch nb_ T4 nl_[ng_hn, qbc]b q[m ih j[l 

qcnb nb_ l_mn i` nb_ nl_[ng_hnm _r]_jn T2 [h^ T3. A j_lom[f 

i` nb_ ^[n[ (T[\f_ 1 [h^ Fca. 3) l_p_[fm nb[n nb_ bcab_mn 

jin[mmcog ]ihn_hn (0.35 [h^ 1.30 %) [h^ ojn[e_ (25.4 [h^ 

126.7 ea b[-1) ch nb_ e_lh_f [h^ mnip_l i` g[ct_ (T[\f_ 2 

[h^ Fca.3) q_l_ l_jiln_^ oh^_l cllca[ncih qcnb nb_ \_mn 

[p[cf[\f_ q[n_l [fiha qcnb [ l_]igg_h^_^ ^im_ i` 

`_lncfct_l [jjfc][ncih. A mcahc`c][hn ^cff_l_h]_ ch nb_ ]ihn_hn 

[h^ ojn[e_ i` \inb e_lh_f [h^ mnip_l q[m i\m_lp_^ qcnb 

ch]l_[mcha nb_ m[fchcns f_p_f i` cllca[ncih q[n_l ch nb_ 

]ihnchoiom g_nbi^ ]igj[l_^ ni ]s]fc] om[a_.  

Fca. 1. Eff_]n i` m[fch_ q[n_l ih hcnlia_h ojn[e_ (ea b[-1) i` g[ct_ oh^_l ^lcj `_lnca[ncih 

Fca. 2. Eff_]n i` m[fch_ q[n_l ih jbimjbiliom ojn[e_ (ea b[-1) i` g[ct_ oh^_l ^lcj `_lnca[ncih 
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Nutrc_nt Us_ Effc]c_n]y 

Ncnlia_h om_ _ffc]c_h]c_m (T[\f_ 2), viz., Aalihigc] 

Effc]c_h]s (AE) i` hcnlia_h ch n_lgm i` ea al[ch i\n[ch_^ j_l 

ea i` hcnlia_h, Pbsmcifiac][f _ffc]c_h]s (PE) i` hcnlia_h ch 

n_lgm i` ea \cifiac][f sc_f^ i\n[ch_^ j_l ea hcnlia_h 

ojn[e_, Ajj[l_hn l_]ip_ls _ffc]c_h]s (ARE) i` hcnlia_h (%), 

[h^ Uncfct[ncih _ffc]c_h]s (UE) i` hcnlia_h ch n_lgm i` ea 

\cifiac][f sc_f^ i\n[ch_^ j_l ea hcnlia_h [jjfc_^ q_l_ 

l_]il^_^ [m mcahc`c][hnfs bcab_mn (7.4, 85.2, 22.5, [h^ 15.7, 

l_mj_]ncp_fs) oh^_l cllca[ncih qcnb nb_ \_mn [p[cf[\f_ q[n_l 

[fiha qcnb nb_ l_]igg_h^_^ ^im_ i` `_lncfct_l [jjfc][ncih. 

Tb_ AE [h^ PE i` [jjfc_^ hcnlia_h q_l_ mcahc`c][hnfs 

moj_lcil ch nb_ T4 nl_[ng_hn [m ]igj[l_^ ni nb_ l_mn i` nb_ 

nl_[ng_hnm. Tb_ ARE [h^ UE i` hcnlia_h om_ _ffc]c_h]s 

q_l_ mcahc`c][hnfs moj_lcil ch nb_ T4 nl_[ng_hn [h^ q_l_ 

ih j[l qcnb nb_ T7 nl_[ng_hn. Scgcf[lfs, nb_ om_ i` m[fn 

q[n_l l_^o]_m nb_ l[n_ i` AE ch nb_ mjch[]b ]lij (30). Tb_ 

jbimjbilom om_ _ffc]c_h]s ch n_lgm i` AE, ARS, [h^ UE q[m 

mcahc`c][hnfs moj_lcil ch nb_ T4 nl_[ng_hn qbc]b q[m ih j[l 

qcnb nb_ T7 nl_[ng_hn. Tb_ PE i` jbimjbilom q[m 

Fca. 3. Eff_]n i` m[fch_ q[n_l ih jin[mmcog ojn[e_ (ea b[-1) i` g[ct_ oh^_l ^lcj `_lnca[ncih 

Tr_[tm_nts 

Nctroa_n us_ _ffc]c_n]y Pbospborous us_ _ffc]c_n]y Pot[sscum us_ _ffc]c_n]y 

AE 

(ka ka-1) 

PE 

(ka ka-1) 
ARE 
(%) 

UE 

(ka ka-1) 

AE 

(ka ka-1) 

PE 

(ka ka-1) 
ARE 
(%) 

UE 

(ka ka-1) 

AE 

(ka ka-1) 

PE 

(ka ka-1) 
ARE 
(%) 

UE 

(ka ka-1) 

T1: BAW (B_mn 
Ap[cf[\f_ W[n_l) (< 1 

^S g-1) 
0 0 0 0 0 0 0 0 0 0 0 0 

T2: Illca[ncih qcnb 2 ^S 
g-1 0 0 0 0 0 0 0 0 0 0 0 0 

T3: Illca[ncih qcnb 4 ^S 
g-1 0 0 0 0 0 0 0 0 0 0 0 0 

T4: Illca[ncih qcnb BAW 
+ RDF 7.4 85.2 22.5 15.7 18.4 225.3 17.0 39.1 18.4 159.4 48.7 39.1 

T5: Illca[ncih qcnb 2 ^S 
g-1 + RDF 4.2 82.0 11.4 8.5 10.6 210.0 10.3 21.2 10.6 89.9 26.1 21.2 

T6: Illca[ncih qcnb 4 ^S 
g-1 + RDF 1.1 52.8 4.4 3.0 2.7 157.5 5.2 7.6 2.7 49.9 14.3 7.6 

T7: Illca[ncih qcnb 2 ^S 
g-1 + RDF qcnb 

[fn_lh[n_ om_ i` `l_mb 
q[n_l 

6.3 67.1 19.6 13.7 15.8 214.5 15.4 34.3 15.8 74.1 41.0 34.3 

T8:Illca[ncih qcnb 4 ^S 
g-1 + RDF qcnb 

[fn_lh[n_ om_ i` `l_mb 
q[n_l 

5.0 72.7 15.3 10.9 12.5 222.9 12.5 27.3 12.5 78.2 33.5 27.3 

SE± 0.31 3.91 0.97 0.72 0.78 12.30 0.65 1.79 0.78 5.76 1.98 1.79 

CD (0.05) 0.9 11.5 2.9 2.1 2.3 36.2 1.91 5.3 2.3 16.9 5.8 5.3 

T[\l_ 2. Eff_]n i` m[fch_ q[n_l ih g[ct_ honlc_hn om_ _ffc]c_h]s oh^_l ^lcj `_lnca[ncih 

*SE: Sn[h^[l^ _llil; CD: Clcnc][f ^cff_l_h]_; RDF:R_]igg_h^_^ ^im_ i` F_lncfct_lm; ^S g-1: D_]cmc_g_hm j_l g_n_l; AE: [alihigc] _ffc]c_h]s; PE: 
jbsmcifiac][f _ffc]c_h]s; ARE: [jj[l_hn l_]ip_ls _ffc]c_h]s; UE: oncfct[ncih _ffc]c_h]s 
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mcahc`c][hnfs moj_lcil ch nb_ T4 nl_[ng_hn qbc]b q[m ih j[l 

qcnb nb_ T5, T7, [h^ T8 nl_[ng_hnm. Tb_ jbimjbiliom om_ 

_ffc]c_h]c_m (T[\f_ 2) viz., AE, PE, ARE [h^ UE q_l_ jlip_^ 

ni \_ mcahc`c][hnfs bcab_mn oh^_l cllca[ncih qcnb nb_ \_mn 

[p[cf[\f_ q[n_l [fiha qcnb [ l_]igg_h^_^ ^im_ i` 

`_lncfct_l [jjfc][ncih qcnb p[fo_m i` (18.4, 225.3, 17.0, [h^ 

39.1 l_mj_]ncp_fs). Tb_ AE, PE, ARS, [h^ UE i` [jjfc_^ 

jin[mmcog q_l_ mcahc`c][hnfs moj_lcil ch nb_ T4 nl_[ng_hn, 

qbc]b q[m ih j[l qcnb nb_ l_mn i` nb_ nl_[ng_hnm (T[\f_ 2). 

Pin[mmcog om_ _ffc]c_h]c_m i` AE (18.4), PE (159.4), ARE 

(48.7), [h^ UE (39.1) q_l_ l_acmn_l_^ bcab_mn oh^_l 

cllca[ncih qcnb nb_ \_mn [p[cf[\f_ q[n_l [fiha qcnb [ 

l_]igg_h^_^ ^im_ i` `_lncfct_l [jjfc][ncih.  

Yc_l^ ]orr_l[tcon wctb Nutrc_nt us_ _ffc]c_n]y  

Lch_[l _ko[ncihm q_l_ ^_lcp_^ ni _mn[\fcmb nb_ l_f[ncihmbcj 

\_nq__h sc_f^ [m nb_ ch^_j_h^_hn p[lc[\f_ [h^ hcnlia_h 

om_ _ffc]c_h]c_m [m nb_ ^_j_h^_hn p[lc[\f_m. Tb_m_ `ch^cham 

[l_ ^_jc]n_^ ch Fca. 4. B[m_^ ih nb_ ^[n[ [h[fsmcm, cn b[m 

\__h i\m_lp_^ nb[n nb_l_ cm [ jimcncp_ ]ill_f[ncih \_nq__h 

sc_f^ [h^ p[lciom hcnlia_h om_ _ffc]c_h]c_m. Tbcm cgjfc_m 

nb[n [hs ]b[ha_ ch sc_f^ ch [ j[lnc]of[l ^cl_]ncih cm 

[]]igj[hc_^ \s [ ]ill_mjih^cha ]b[ha_ ch hcnlia_h om_ 

_ffc]c_h]s ch nb_ m[g_ ^cl_]ncih. Tb_ mno^s i\m_lp_^ [ 

mnliha jimcncp_ ]ill_f[ncih (R2 = 0.99) \_nq__h sc_f^ [h^ 

[alihigc] _ffc]c_h]s i` hcnlia_h. Ih ]ihnl[mn, nb_ 

]ill_f[ncih \_nq__h sc_f^ [h^ jbsmcifiac][f _ffc]c_h]s q[m 

`ioh^ ni \_ gi^_l[n_ (R2 = 0.55). A mnliha ]ill_f[ncih q[m 

i\m_lp_^ \_nq__h nb_ sc_f^ l_f[ncih [h^ nb_ oncfct[ncih 

_ffc]c_h]s (R2 p[fo_ i` 0.99) [m q_ff [m nb_ [jj[l_hn 

l_]ip_ls _ffc]c_h]s (R2 p[fo_ i` 0.98). 

 B_nq__h sc_f^ [m nb_ ch^_j_h^_hn p[lc[\f_ [h^ 

jbimjbiliom om_ _ffc]c_h]c_m [m nb_ ^_j_h^_hn p[lc[\f_m, 

fch_[l _ko[ncihm b[p_ \__h ^_lcp_^ (Fca. 5). Tb_ ^[n[ 

ch^c][n_m [ jimcncp_ ]ill_f[ncih \_nq__h sc_f^ [h^ ^cff_l_hn 

jbimjbiliom om_ _ffc]c_h]c_m. Tbcm moaa_mnm nb[n [ ]b[ha_ 

ch sc_f^ ch ih_ ^cl_]ncih ]ill_mjih^m ni [ ]b[ha_ ch 

jbimjbiliom om_ _ffc]c_h]s ch nb_ m[g_ ^cl_]ncih. Tb_ 

mno^s i\m_lp_^ [ mnliha jimcncp_ ]ill_f[ncih \_nq__h sc_f^ 

[h^ [alihigc] _ffc]c_h]s i` jbimjbiliom, qcnb [h R2 p[fo_ 

i` 0.99. Scgcf[lfs, [ mcahc`c][hn ]ill_f[ncih q[m `ioh^ 

\_nq__h sc_f^ [h^ jbsmcifiac][f _ffc]c_h]s, qcnb [h R2 

p[fo_ i` 0.82. A mnliha ]ill_f[ncih q[m i\m_lp_^ \_nq__h 

nb_ sc_f^ l_f[ncih [h^ nb_ oncfct[ncih _ffc]c_h]s (R2 p[fo_ i` 

0.99) [m q_ff [m nb_ [jj[l_hn l_]ip_ls _ffc]c_h]s (R2 p[fo_ 

i` 0.99). 

 Tb_ l_f[ncihmbcj \_nq__h sc_f^ [m nb_ ch^_j_h^_hn 

p[lc[\f_ [h^ jin[mmcog om_ _ffc]c_h]c_m [m nb_ ^_j_h^_hn 

p[lc[\f_m q[m ^_lcp_^ omcha mcgjf_ fch_[l gi^_fm (Fca. 6). 

Tb_ ^[n[ ch^c][n_m [ jimcncp_ ]ill_f[ncih \_nq__h sc_f^ 

[h^ ^cff_l_hn jin[mmcog om_ _ffc]c_h]c_m, moaa_mncha nb[n 

]b[ha_m ch sc_f^ ch ih_ ^cl_]ncih ]ill_mjih^ ni ]b[ha_m ch 

jin[mmcog om_ _ffc]c_h]s ch nb_ m[g_ ^cl_]ncih. Tb_ mno^s 

i\m_lp_^ [ mnliha jimcncp_ ]ill_f[ncih (R2 = 0.99) \_nq__h 

nb_ sc_f^ [h^ [alihigc] _ffc]c_h]s i` jin[mmcog. Ih 

]ihnl[mn, nb_ ]ill_f[ncih \_nq__h sc_f^ [h^ jbsmcifiac][f 

_ffc]c_h]s q[m `ioh^ ni \_ gi^_l[n_ (R2 = 0.57). A mnliha 

]ill_f[ncih q[m i\m_lp_^ \_nq__h nb_ sc_f^ l_f[ncih [h^ 

nb_ oncfct[ncih _ffc]c_h]s (R2 p[fo_ i` 0.99) [m q_ff [m nb_ 

[jj[l_hn l_]ip_ls _ffc]c_h]s (R2 p[fo_ i` 0.97). 

 

Fca. 4. Effc]c_h]s i` hcnlia_h om_ [h^ g[ct_ ]lij sc_f^ 
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Socl nutrc_nt [v[cl[\clcty [n^ ]b_mc][l prop_rtc_s  

Tb_ `ch^cham `lig T[\f_ 3 ^_gihmnl[n_ nb[n micf [p[cf[\f_ 

N [h^ P q_l_ mcahc`c][hnfs moj_lcil ch nb_ T4 nl_[ng_hn 

qbc]b q[m [n j[l qcnb nb_ l_mn i` nb_ nl_[ng_hnm qb_l_[m 

nb_ micf [p[cf[\f_ K q[m mcahc`c][hnfs moj_lcil ch nb_ T4 

nl_[ng_hn qbc]b q[m ih j[l qcnb nb_ T7 nl_[ng_hn. 

Uncfctcha ijncg[f cllca[ncih jl[]nc]_m [h^ [^b_lcha ni nb_ 

l_]igg_h^_^ ^im[a_ i` `_lncfct_l [jjfc][ncih l_mofn_^ ch 

nb_ bcab_mn f_p_fm i` [p[cf[\f_ N, P, [h^ K (152.5, 36.3, [h^ 

352.8 ea b[-1) l_mj_]ncp_fs qb_h ]igj[l_^ ni nb_ inb_l 

nl_[ng_hnm.  

Fca. 5. Effc]c_h]s i` jbimjbiliom om_ [h^ g[ct_ ]lij sc_f^ 

Fca. 6. Effc]c_h]s i` jin[mmcog om_ [h^ g[ct_ ]lij sc_f^ 
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 A]]il^cha ni nb_ ^[n[ jl_m_hn_^ ch T[\f_ 4, cn ][h \_ 

i\m_lp_^ nb[n nb_ cllca[ncih i` m[fch_ q[n_l, qb_nb_l om_^ 

]ihnchoiomfs il [fn_lh[n_fs, ^i_m hin mo\mn[hnc[ffs cgj[]n 

nb_ micf’m jH. Hiq_p_l, nb_l_ cm [ mcahc`c][hn ch]l_[m_ ch nb_ 

EC i` nb_ micf [m nb_ m[fchcns f_p_f i` nb_ cllca[ncih q[n_l 

ch]l_[m_m. Tb_ i\m_lp_^ ch]l_[m_ ch EC q[m l_f[ncp_fs fiq_l 

ch nb_ ]s]fc] om[a_ i` m[fch_ [h^ `l_mbq[n_l, [m ]igj[l_^ 

ni nb_ ]ihnchoiom om[a_ i` m[fch_ q[n_l [h^ nb_ EC p[fo_m 

q_l_ ih j[l qcnb nb_ \_mn [p[cf[\f_ q[n_l nl_[ng_hn. Tb_ 

micf _rbc\cn_^ nb_ bcab_mn EC g_[mol_g_hn i` 2.92 ^S g-1 

`iffiqcha nb_ g[ct_ b[lp_mn. Tbcm i\m_lp[ncih q[m g[^_ 

qb_h cllca[ncha qcnb q[n_l b[pcha [h EC i` 4 ^S g-1, 

qcnbion nb_ [jjfc][ncih i` [hs `_lncfct_lm.  

 

Dcs]usscon 

Tb_ bcab imginc] jl_mmol_m [h^ nb_ [giohnm i` mifo\f_ 

m[fnm g[s b[p_ ch`fo_h]_^ jf[hn aliqnb \s chbc\cncha nb_ 

ojn[e_ i` q[n_l [h^ honlc_hnm \s jf[hn liinm, b_h]_ 

[ff_]ncha nb_ hcnlia_h ]ihn_hn ch al[ch [h^ mnip_l. 

Folnb_lgil_, bcab_l m[fchcns ][om_m [ ^_]l_[m_ ch hcnl[n_ 

l_^o]n[m_ []ncpcns, qbc]b cm ]lcnc][f ch ]ihp_lncha hcnl[n_ ni 

[ggihcog (21), l_mofncha ch fiq_l N ]ihn_hn ch al[ch [h^ 

mnip_l (22, 23). R_^o]_^ N ojn[e_ \s al[ch [h^ mnip_l [n 

bcab m[fchcns f_p_fm ]iof^ \_ [nnlc\on_^ ni img[nc] mnl_mm i` 

m[fchcns-ch^o]_^ l_^o]ncihm ch nb_ mshnb_mcm i` hcnl[n_ 

l_^o]n[m_ (NR), afon[gch_ mshnb_n[m_ (GS), [h^ afon[g[n_ 

mshnb_n[m_ (GOGAT) _htsg_m (24) chpifp_^ ch N 

g_n[\ifcmg, il ni [ f[]e i` mo\mnl[n_ ch nb_ liin g_^cog 

[h^ honlcncih[f cg\[f[h]_. Er]_mm m[fn ch nb_ micf g[s b[p_ 

l_^o]_^ ip_l[ff N ojn[e_ \s jf[hnm (25).  

 Tb_ P ]ihn_hn [h^ ojn[e_ q_l_ nb_ bcab_mn ch 

[fn_lh[n_ om[a_ i` m[fch_ q[n_l [h^ `l_mbq[n_l ]igj[l_^ 

ni ]ihnchoiom om_ i` m[fch_ q[n_l. Ih[^_ko[n_ liin aliqnb 

[h^ jf[hn ^ls g[nn_l \ocf^-oj ]iof^ \_ nb_ ][om_ i` nb_ 

^_]l_[m_ ch P ]ihn_hn [h^ ojn[e_ oh^_l m[fch_ q[n_l 

cllca[ncih. Nonlcncih[f cg\[f[h]_, qbc]b fiq_lm jbimjb[n_ 

[]ncpcns il ][om_m fiq mifo\cfcns i` jbimjbiliom-]ihn[chcha 

m[fnm, ]iof^ [fmi \_ nb_ ][om_ i` fiq [\miljncih. Uh^_l m[fn

-mnl_mm ]cl]ogmn[h]_m, ]lij jf[hnm fim_ nb_cl [\cfcns ni 

[\mil\ [h^ nl[hmjiln ]lcnc][f honlcncih[f _f_g_hnm (26, 27). 

Scgcf[l l_mofnm q_l_ l_jiln_^ ch qb_[n, qb_l_ al[ch 

honlc_hn P2O5 ]ihn_hn ch]l_[m_^ qcnb ch]l_[m_^ `_lnca[ncih. 

(25, 28). 

 S[fchcns f_p_fm b[p_ [ mo\mn[hnc[f cgj[]n ih 

jin[mmcog ]ihn_hn [h^ ojn[e_. Pin[mmcog ojn[e_ q[m 

mcahc`c][hnfs l_^o]_^ [n bcab m[fchcns f_p_fm. Ih a_h_l[f, nb_ 

jl_m_h]_ i` C[, Ma, [h^ N[ ][ncihm ch nb_ lbctimjb_l_ 

l_^o]_m K [p[cf[\cfcns. K, Ma, [h^ C[ [ff b[p_ nb_ m[g_ 

joljim_ ch jf[hn honlcncih, []ncha [m [ \off_l msmn_g `il 

jf[hn ]_ffm, [h^ ][h nbom \_ mo\mncnon_^ `il ih_ [hinb_l. 

Scgcf[lfs, ch]l_[mcha nb_ [p[cf[\cfcns i` C[, Ma, [h^ N[ `lig 

[^^cncih[f m[fnm chbc\cn_^ K [\miljncih \s jf[hnm [n bcab 

m[fchcns f_p_fm (29). 

Tr_[tm_nts pH EC (^S m-1) 

T1: BAW (B_mn Ap[cf[\f_ W[n_l) (< 1 ^S g-1) 7.18 0.80 

T2: Illca[ncih qcnb 2 ^S g-1 7.15 1.16 

T3: Illca[ncih qcnb 4 ^S g-1 7.05 2.92 

T4: Illca[ncih qcnb BAW + RDF 7.28 0.79 

T5: Illca[ncih qcnb 2 ^S g-1 + RDF 7.15 1.14 

T6: Illca[ncih qcnb 4 ^S g-1 + RDF 7.10 2.59 

T7: Illca[ncih qcnb 2 ^S g-1 + RDF qcnb [fn_lh[n_ om_ i` `l_mb q[n_l 7.23 0.83 

T8: Illca[ncih qcnb 4 ^S g-1 + RDF qcnb [fn_lh[n_ om_ i` `l_mb q[n_l 7.25 0.84 

SE± 0.38 0.10 

CD (0.05) NS 0.28 

T[\l_ 4. Eff_]n i` m[fch_ q[n_l ih jH [h^ EC i` micf [ft_l b[lp_mn i` g[ct_ oh^_l ^lcj 

* SE: Sn[h^[l^ _llil; CD: Clcnc][f ^cff_l_h]_; RDF:R_]igg_h^_^ ^im_ i` F_lncfct_lm; ^S g-1: D_]cmc_g_hm j_l g_n_l 

Tr_[tm_nts 
N 

(ka b[-1) 

P2O5 

(ka b[-1) 

K2O 

(ka b[-1) 

T1: BAW (B_mn Ap[cf[\f_ W[n_l) (< 1 ^S g-1) 104.0 23.8 268.8 

T2: Illca[ncih qcnb 2 ^S g-1 90.5 21.9 256.3 

T3: Illca[ncih qcnb 4 ^S g-1 88.0 20.1 244.4 

T4: Illca[ncih qcnb BAW + RDF 152.5 36.3 352.8 

T5: Illca[ncih qcnb 2 ^S g-1 + RDF 116.3 25.1 310.8 

T6: Illca[ncih qcnb 4 ^S g-1 + RDF 104.8 24.3 277.2 

T7: Illca[ncih qcnb 2 ^S g-1 + RDF qcnb [fn_lh[n_ om_ i` `l_mb q[n_l 133.8 29.8 341.1 

T8:Illca[ncih qcnb 4 ^S g-1 + RDF qcnb [fn_lh[n_ om_ i` `l_mb q[n_l 119.5 28.3 327.6 

SE± 5.72 1.50 21.22 

CD (0.05) 16.8 4.4 62.4 

T[\l_ 3. Eff_]n i` m[fch_ q[n_l ih micf [p[cf[\f_ N, P2O5 [h^ K2O (ea b[-1) [ft_l b[lp_mn i` g[ct_ oh^_l ^lcj `_lnca[ncih 
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 Aff nb_ _ffc]c_h]c_m i` hcnlia_h, jbimjbiliom, [h^ 

jin[mmcog q_l_ l_]il^_^ fiq_mn oh^_l m[fch_ q[n_l 

cllca[ncih i` 4 ^S g-1; biq_p_l, nb_ [fn_lh[n_ om_ i` `l_mb 

q[n_l qcnb ^cff_l_hn m[fch_ q[n_l f_p_fm l_]il^_^ bcab_l 

_ffc]c_h]c_m nb[h ]ihnchoiom om_ i` m[fch_ q[n_l. Cigj[l_^ 

ni ]ihnchoiom om[a_, [fn_lh[n_ om_ i` `l_mb q[n_l qcnb 

m[fch_ q[n_l gcabn b[p_ l_^o]_^ nb_ h_a[ncp_ cgj[]n i` 

fiq imginc] jin_hnc[f ih jf[hnm [h^ cgjlip_^ liin aliqnb 

[h^ _hb[h]_^ honlc_hn \[f[h]_, nb_l_\s cgjlipcha nb_ 

honlc_hn ojn[e_, qbc]b ch nolh l_mofn_^ ch bcab_l al[ch 

sc_f^, ofncg[n_fs cgjlipcha nb_ honlc_hn om_ _ffc]c_h]s. 

 Am m[fchcns f_p_fm ch]l_[m_^, micf honlc_hnm \_][g_ 

m][l]_l. Tb_ fiq_mn p[fo_m q_l_ i\m_lp_^ oh^_l m[fch_ 

q[n_l cllca[ncih qcnb [ m[fchcns f_p_f i` 4 ^S g-1 ch nb_ 

[\m_h]_ i` `_lncfct_l [jjfc][ncih, ch ]igj[lcmih ni 

nl_[ng_hnm qb_l_ `_lncfct_lm q_l_ [jjfc_^. N_p_lnb_f_mm, 

nb_ [fn_lh[ncha om_ i` m[fch_ [h^ `l_mbq[n_l l_mofn_^ ch 

bcab_l f_p_fm i` N, P, [h^ K [p[cf[\cfcns qb_h ]igj[l_^ ni 

nb_ ]ihnchoiom om_ i` m[fch_ q[n_l. Ah _f_p[ncih ch m[fchcns 

f_p_fm f_[^m ni [h [oag_hn[ncih ch nb_ mi^cog ]ihn_hn 

qcnbch nb_ micf, jin_hnc[ffs l_mofncha ch nb_ ^cmjf[]_g_hn i` 

[p[cf[\f_ jin[mmcog [h^ mo\m_ko_hnfs l_^o]cha cnm 

[p[cf[\cfcns qcnbch nb_ micf. Tb_ l_^o]_^ [p[cf[\cfcns i` 

hcnlia_h [h^ jbimjbiliom ch m[fch_ q[n_l nl_[ng_hnm g[s 

\_ [nnlc\on_^ ni nb_ `cr[ncih i` honlc_hnm [h^ jl_]cjcn[ncih, 

l_mofncha ch [ ^_]l_[m_ ch micf honlc_hn [p[cf[\cfcns. Tb_ 

bcab_l [p[cf[\cfcns i` honlc_hnm i\m_lp_^ qcnb nb_ 

[jjfc][ncih i` nb_ l_]igg_h^_^ ^im_ i` `_lncfct_lm g[s \_ 

[nnlc\on_^ ni nb_ ch]l_[m_^ [jjfc][ncih i` `_lncfct_lm, qbc]b 

l_mofnm ch l_mc^o[f honlc_hnm l_g[chcha ch nb_ micf. 

Folnb_lgil_, nb_ ]lij'm ojn[e_ i` honlc_hnm jf[sm [ lif_ ch 

nbcm jb_hig_hih, j[lnc]of[lfs qb_h ]igj[l_^ ni 

nl_[ng_hnm qcnbion `_lncfct_l [jjfc][ncih. Scgcf[l l_mofnm 

q_l_ [fmi i\m_lp_^ (31).  

 Ahs ]b[ha_ ch ]lij jli^o]ncpcns ch [ ]_ln[ch 
^cl_]ncih cm [fq[sm []]igj[hc_^ \s [ ]ill_mjih^cha 

]b[ha_ ch nb_ om_, oncfct[ncih, [h^ l_]ip_ls _ffc]c_h]c_m i` 

hcnlia_h [h^ jin[mmcog honlc_hnm ch nb_ m[g_ ^cl_]ncih. 

Cb[ha_m ch ]lij jli^o]ncpcns [l_ ^cl_]nfs jlijilncih[f ni 

]b[ha_m ch jbimjbilom om_ _ffc]c_h]c_m.  

 Tb_ micf EC _rj_lc_h]_^ [ mfcabn ch]l_[m_ [ft_l nb_ 

b[lp_mn i` nb_ ]lij, ch ]igj[lcmih ni cnm chcnc[f mn[n_. Tb_ 

i\m_lp_^ lcm_ ch micf EC g[s \_ [nnlc\on_^ ni nb_ oncfct[ncih 

i` m[fch_ q[n_l, f_[^cha ni nb_ []]ogof[ncih i` m[fnm ch nb_ 

micf [h^ [ ^_]l_[m_ ch m[fn f_[]bcha. Tb_ _ff_]ncp_h_mm i` 

cllca[ncih `il f_[]bcha q[m fcgcn_^ \_][om_ cllca[ncih q[n_l 

q[m mif_fs oncfct_^ ni `of`cff ]lij h__^m (32-33). 

 

Con]luscon   

B[m_^ ih nb_ `ch^cham i` nb_ ]oll_hn mno^s, cn ][h \_ 

ch`_ll_^ nb[n nb_ om_ i` m[fch_ q[n_l `il cllca[ncih, qcnb [h 

_f_]nlc][f ]ih^o]ncpcns i` 4 ^S g-1, ch nb_ [\m_h]_ i` nb_ 

l_]igg_h^_^ ^im_ i` `_lncfct_lm, b[lg_^ nb_ honlc_hn 

]igjimcncih [h^ ojn[e_ ch \inb nb_ al[ch [h^ mnip_l i` 

g[ct_. Tb_ honlc_hn ojn[e_ [h^ honlc_hn om_ _ffc]c_h]c_m i` 

hcnlia_h (N), jbimjbilom (P), [h^ jin[mmcog (K) q_l_ 

`ioh^ ni \_ bcab_l qb_h cllca[ncih q[m ]ih^o]n_^ omcha 

nb_ bcab_mn ko[fcns q[n_l [p[cf[\f_, ch ]ig\ch[ncih qcnb 

nb_ [jjfc][ncih i` [ l_]igg_h^_^ [giohn i` `_lncfct_lm. 

Cihp_lm_fs, nb_m_ ojn[e_m [h^ _ffc]c_h]c_m ^_]l_[m_^ [m 

nb_ m[fchcns f_p_fm i` nb_ cllca[ncih q[n_l ch]l_[m_^. Tb_ 

l_mofnm ch^c][n_ nb[n nb_ [fn_lh[n_ om_ i` m[fch_ [h^ 

`l_mbq[n_l f_^ ni mcahc`c][hn cgjlip_g_hnm ch nb_m_ 

j[l[g_n_lm, ch ]ihnl[mn ni nb_ ]ihnchoiom om_ i` m[fch_ 

q[n_lm. Ih a_h_l[f, nb_ oncfct[ncih i` \inb `l_mbq[n_l [h^ 

m[fch_ q[n_l ch [ ]s]fc][f g[hh_l b[m jlip_h ni gcnca[n_ 

nb_ h_a[ncp_ cgj[]nm i` m[fnm, f_[^cha ni cgjlip_^ 

_ffc]c_h]s ch honlc_hn oncfct[ncih [h^ ch]l_[m_^ [p[cf[\cfcns 

i` micf honlc_hnm. 

 

A]knowl_^a_m_nts 

A]b[ls[ N. G. R[ha[ Aalc]ofnol[f Uhcp_lmcns `il mojjilncha 

g_ ni ]igjf_n_ gs M.S]. jlial[g 

 

Autbors' ]ontrc\utcons 

DSG ]ih^o]n_^ nb_ l_m_[l]b [h^ n_]bhc][f qlcn_-oj, MKA, 

RG, [h^ KBG aoc^_^ nb_ mno^_hn ni ]ih^o]n nb_ l_m_[l]b 

[h^ qlcn_-oj, [h^ SKM [h^ SNB aoc^_^ nb_ mno^_hn ch nb_ 

n_]bhc][f qlcncha i` nb_ l_m_[l]b [lnc]f_. 

 

Complc[n]_ wctb _tbc][l st[n^[r^s 

Con`lc]t o` cnt_r_st: Aonbilm ^i hin b[p_ [hs ]ih`fc]n i` 
chn_l_mn ni ^_]f[l_. 

Etbc][l cssu_s: Nih_.  

 

R_`_r_n]_s   

1. Efmc^^ca AMI, Zbio G, Ncgcl NEA, Afc AYA. Eff_]n i` _ria_hiom 
[m]il\c] []c^ ih nqi milabog p[lc_nc_m oh^_l ^cff_l_hn nsj_m i` 
m[fn mnl_mm. Cbcf_[h Jiolh[f i` Aalc]ofnol[f R_m_[l]b. 2022;82
(1):10-20. bnnjm:// ^ic.ila/10.4067/S0718-58392022000100010 

2. I\l[bcg MEH, Zbo X, Zbio G, Afc AA, Abg[^ I, F[l[b GA. Ncnlia_h 
`_lncfct_l [ff_pc[n_^ h_a[ncp_ cgj[]nm i` N[Cf ih mig_ 
jbsmcifiac][f j[l[g_n_lm i` qb_[n. P[ecmn[h Jiolh[f i` Bin[hs. 
2018;50(6):2097-104.  

3. Ho H, Lco H, Do G, F_c Y, D_ha G, Y[ha Y, F_cbo L. Fc\l_ [h^ m__^ 
nsj_ i` b_gj (Cannabis sativa L.) l_mjih^_^ ^cff_l_hnfs ni m[fn-
[fe[fc mnl_mm ch m__^fcha aliqnb [h^ jbsmcifiac][f ch^c]_m. 
Ih^omnlc[f Clijm [h^ Pli^o]nm. 2019;129:624-30. bnnjm://
^ic.ila/10.1016/d.ch^]lij.2018.12.028 

4. Mlo^bof[ KA, So\\[c[b GV, S[g\[c[b A, Sohcf Kog[l M. 
P_l`ilg[h]_ i` `fiq_l [h^ g_^c]ch[f jf[hnm qcnb m[fch_ 
cllca[ncih q[n_l nblioab ^lcj msmn_g. Tb_ Pb[lg[ Ihhip[ncih 
Jiolh[f. 2021;10(8):1514-19. 

5. Cbo LL, K[ha YH, W[h SQ. Eff_]n i` ^cff_l_hn q[n_l [jjfc][ncih 
chn_hmcns [h^ cllca[ncih [giohn nl_[ng_hnm i` gc]li-cllca[ncih 
ih micf-f_[]bcha ]i[mn[f m[fch_ micfm i` Nilnb Cbch[. Jiolh[f i` 
Ihn_al[ncp_ Aalc]ofnol_. 2016;15(9):2123-31. bnnjm://
^ic.ila/10.1016/S2095-3119(15)61263-1 

6. K[ha Y, Cb_h M, W[h S. Eff_]nm i` ^lcj cllca[ncih qcnb m[fch_ 
q[n_l ih q[rs g[ct_ (Zea mays L. p[l. ]_l[nch[ Kof_mb) ch Nilnb 
Cbch[ jf[ch. Aalc]ofnol[f W[n_l M[h[a_g_hn. 2010;97(9):1303-
09. bnnjm://^ic.ila/10.1016/d.[aq[n.2010.03.006 

7. Y[lih B, Sb[fb_p_n J, Sbcgmbc D. P[nn_lhm i` m[fn ^cmnlc\oncih 
oh^_l nlc]ef_ cllca[ncih. Pbsmc][f Amj_]nm i` Sicf W[n_l [h^ S[fnm 
ch E]imsmn_gm. 1973; j. 389-94. bnnjm://^ic.ila/10.1007/978-3-
642-65523-4_39 

https://%20doi.org/10.4067/S0718-58392022000100010
https://doi.org/10.1016/j.indcrop.2018.12.028
https://doi.org/10.1016/j.indcrop.2018.12.028
https://doi.org/10.1016/S2095-3119(15)61263-1
https://doi.org/10.1016/S2095-3119(15)61263-1
https://doi.org/10.1016/j.agwat.2010.03.006
https://doi.org/10.1007/978-3-642-65523-4_39
https://doi.org/10.1007/978-3-642-65523-4_39


GOVADA ET AL  10     

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

8. Sb[fb_p_n J. Umcha q[n_l i` g[lach[f ko[fcns `il ]lij 
jli^o]ncih: M[dil cmmo_m. Aalc]ofnol[f W[n_l M[h[a_g_hn. 
1994;25(3):233-69. bnnjm://^ic.ila/10.1016/0378-3774(94)90063-
9 

9. Y[^[p RK, Schab SP, L[f D, Kog[l A. Fi^^_l jli^o]ncih [h^ micf 
b_[fnb qcnb ]ihdoh]ncp_ om_ i` m[fch_ [h^ aii^ ko[fcns q[n_l ch 
omncjm[gg_hnm i` [ m_gc-[lc^ l_acih. L[h^ D_al[^[ncih [h^ 
D_p_fijg_hn. 2007;18(2):153-61. bnnjm://^ic.ila/10.1002/
f^l.776 

10. M[f[mb NM, Ffiq_lm TJ, R[a[\ R. Eff_]n i` cllca[ncih g_nbi^m, 
g[h[a_g_hn [h^ m[fchcns i` cllca[ncih q[n_l ih nig[ni sc_f^, 
micf gicmnol_, [h^ m[fchcns ^cmnlc\oncih. Illca[ncih S]c_h]_. 
2008;26:313-23. bnnjm://^ic.ila/10.1007/m00271-007-0095-7 

11. Cb_ha M, W[ha H, F[h H, W[ha X, Soh X, Y[ha L et al. Clij sc_f^ 
[h^ q[n_l jli^o]ncpcns oh^_l m[fns q[n_l cllca[ncih: A afi\[f 
g_n[-[h[fsmcm. Aalc]ofnol[f W[n_l M[h[a_g_hn. 
2021;256:107105. bnnjm://^ic.ila/10.1016/d.[aq[n.2021.107105 

12. Goi J, Zb_ha L, M[ J, Lc X, Cb_h R. M_n[-[h[fsmcm i` nb_ _ff_]n i` 
mo\mol`[]_ cllca[ncih ih ]lij sc_f^ [h^ q[n_l 
jli^o]ncpcns. Sustainability. 2023;15(22):15716. bnnjm://
^ic.ila/10.3390/mo152215716 

13. Scp[h[jj[h RK, R[hab[mq[gc MV. T_]bhifias ni n[e_ 100 
nihh_m j_l []l_ ch moa[l][h_. Kcm[h Wilf^. 2005;32(10):35-38. 

14. FAO *Fii^ [h^ Aalc]ofnol[f Ola[hct[ncih+. Wilf^ Fii^ [h^ 
Aalc]ofnol_ - Sn[ncmnc][f Pi]e_n Biie 2019. 2019; Rig_. 24. 
bnnjm://^ic.ila/10.4060/][6463_h 

15. Umb[mlc B, Klcmbh[ TG, M[^bolc KN, R_^^c Y, R[go DB, N[c^o 
MVS. Ih`fo_h]_ i` chn_al[n_^ honlc_hn g[h[a_g_hn ih sc_f^ 
oh^_l g[ct_-\f[]e al[g-alioh^hon ]lijjcha m_ko_h]_ ch l_^ 
fi[gs micfm. Tb_ Pb[lg[ Ihhip[ncih Jiolh[f. 2021;10(12):194-
98. 

16. Pcj_l CS. Sicf [h^ jf[hn [h[fsmcm. H[hm Po\fcmb_lm, Big\[s. 
1966;j.197-201. 

17. J[]emih MC. Sicf ]b_gc][f [h[fsmcm. Pl_hnc]_ H[ff i` Ih^c[ 
Plcp[n_ Lcgcn_^, N_q D_fbc. 1973;j. 498. 

18. Gi^_\i T, L[_e_g[lc[g F, Lib[ G. Nonlc_hn ojn[e_, om_ 
_ffc]c_h]s [h^ jli^o]ncpcns i` \l_[^ qb_[n (Triticum aestivum L.) 
[m [ff_]n_^ \s hcnlia_h [h^ jin[mmcog `_lncfct_l ch K_^^c^[ 
G[g_f[ Wil_^[, Sionb_lh Enbcijc[. Ehpclihg_hn[f Ssmn_gm 
R_m_[l]b. 2021;10:1-6. bnnjm://^ic.ila/10.1186/m40068-020-
00210-4 

19. So\\[c[b BV, Amcd[ GL. A l[jc^ jli]_^ol_ i` _mncg[ncih i` 
[p[cf[\f_ hcnlia_h ch micfm. Coll_hn S]c_h]_. 1956;5:477-80. 

20. Ofm_h SR, Cif_ CL, W_n[h[\_ PS, D_[h LA. Emncg[ncih i` 
[p[cf[\f_ jbimjbilom ch micfm \s _rnl[]ncih qcnb mi^cog 
\c][l\ih[n_. Uhcn_^ Sn[n_m D_j[lng_hn i` Aalc]ofnol_. 1953; 
Ccl]of[l hog\_l 939. 

21. Ef-L_\io^c AE, G[qcmb SM, A\^-Ef-Atct SM, Abg_^ MRM. Sig_ 
g_n[\ifc] [mj_]nm ch qb_[n jf[hnm mo\d_]n_^ ni m[fchcns. Ahh[fm 
i` Aalc]ofnol[f S]c_h]_. 1997;42(2):585-97. 

22. H_c^[ljiol M, Mimn[`[t[^_b-F[l^ B, Alt[hc A, Aab[eb[hc A, 
F_ctc M. Eff_]nm i` cllca[ncih q[n_l m[fchcns [h^ f_[]bcha `l[]ncih 
ih sc_f^ [h^ _p[jinl[hmjcl[ncih ch mjlcha qb_[n. Jiolh[f 
Ciggohc]_ Sicf S]c_h]_ Pf[hn Ah[fsmcm. 2009;40(15-16):2521-35. 
bnnjm://^ic.ila/10.1080/00103620903111384 

23. Yiom`c S, S_ll_n MD, Vifn[m J, Al[om JL. Eff_]n i` m[fchcns [h^ 
q[n_l mnl_mm ^olcha nb_ l_jli^o]ncp_ mn[a_ ih aliqnb, cih 
]ih]_hnl[ncihm, Δ13C [h^ δ15N i` ^olog qb_[n [h^ l_f[n_^ 
[gjbcjfic^m. Jiolh[f i` Erj_lcg_hn[f Bin[hs. 2010;61(13):3529
-42. bnnjm://^ic.ila/10.1093/dr\/_lk184 

24. Uff[b A, Z_ha F, T[lck A, Amab[l MA, S[f__g K, R[t[ A et 
al. Eria_hiom h[jbnb[f_h_[]_nc] []c^ [ff_pc[n_^ [fe[fchcns-
ch^o]_^ giljbi-jbsmci-\ci]b_gc][f ^[g[a_m ch Cyperus 
esculentus L. p[l. sativus Bi_]e. Flihnc_lm ch Pf[hn S]c_h]_. 
2022;13:1018787. bnnjm://^ic.ila/10.3389/`jfm.2022.1018787 

25. Schab KN, Sb[lg[ DP. Eff_]n i` cllca[ncih qcnb mol`[]_ q[n_l [h^ 
m[fch_ q[n_l ih ]lij sc_f^ [h^ micf jlij_lnc_m. Ahho[f R_jiln, 
C_hnl[f Sicf S[fchcns R_m_[l]b Ihmncnon_, K[lh[f. 2002;j. 36-37.  

26. Siommc M, S[hn[g[lc[ M, O][h[ A, Lfo]b C. Eff_]nm i` m[fchcns ih 
jlin_ch [h^ fcjijifsm[]]b[lc^_ j[nn_lh ch [ m[fn-nif_l[hn mnl[ch 
i` Mesorhizobium ciceri. Jiolh[f i` Ajjfc_^ Mc]li\cifias. 2001 
M[l 2;90(3):476-81. bnnjm://^ic.ila/10.1046/d.1365-
2672.2001.01269.r 

27. Uhhi H, M[_^[ Y, Y[g[gini S, Oe[gini M, T[e_h[a[ H. 
R_f[ncihmbcjm \_nq__h m[fn nif_l[h]_ [h^ C[2+ l_n_hncih [giha 
jf[hn mj_]c_m. J[j[h_m_ Jiolh[f i` Sicf S]c_h]_ [h^ Pf[hn 
Nonlcncih. 2002;73:715-18. 

28. Ah_aoh^c KM. Eff_]n i` ]ihdoh]ncp_ om_ i` ][h[f [h^ 
alioh^q[n_l ih micf jlij_lnc_m [h^ sc_f^ i` qb_[n ch V_lncmifm i` 
Gb[n[jl[\b[ ]igg[h^. *Pb.D. (Aa.) Tb_mcm+. Uhcp_lmcns i` 
Aalc]ofnol[f S]c_h]_m, Db[lq[^; 1997. 

29. Cf[mm_h NE, Wcf]ir GE. Cigj[l[ncp_ l_^o]ncih i` ][f]cog [h^ 
g[ah_mcog ]igjimcncih i` ]ilh ncmmo_ \s NH4-N [h^ K 
`_lncfct[ncih. Aalihigs Jiolh[f. 1974;66(4):521-22. bnnjm://
^ic.ila/10.2134/[alihd1974.00021962006600040013r 

30. Goi SX, Giha YS. Eff_]n i` ^cff_l_hn m[fchcns [h^ hcnlia_h ih 
q[n_l [h^ hcnlia_h om_ _ffc]c_h]s i` mjch[]b. Cbch_m_ Jiolh[f i` 
Sicf S]c_h]_. 2011;42:906-10. 

31. Aloh[ Kog[lc H, Pl[m[^ PVN. Ncnlia_h ojn[e_ [h^ jimn-b[lp_mn 
micf mn[nom i` NPK ch lc]_-`[ffiq milabog (Sorghum bicolor) at 
^cff_l_hn jf[hncha ^_hmcnc_m [h^ hcnlia_h f_p_fm. Coll_hn Bcinc][. 
2016;10(10):31-38.  

32. R[a[\ AAM, H_ff[f FA, A\^ Ef-H[^s M. W[n_l m[fchcns cgj[]nm ih 
mig_ micf jlij_lnc_m [h^ honlc_hnm ojn[e_ \s qb_[n jf[hnm ch 
m[h^s [h^ ][f][l_iom micf. Aomnl[fc[h Jiolh[f i` B[mc] [h^ 
Ajjfc_^ S]c_h]_m. 2008;2(2):225-33.  

33. L_ial[h^_ R, Vcnnc C, Lij_^in[ O, V_hnl_ff[ D, Mihn_golli F. 
Eff_]nm i` cllca[ncih pifog_ [h^ m[fch_ q[n_l ih g[ct_ sc_f^ [h^ 
micf ch Sionb_lh In[fs. Illca[ncih [h^ Dl[ch[a_. 2016;65(3):243-
53. bnnjm://^ic.ila/10.1002/cl^.1964 

https://plantsciencetoday.online
https://doi.org/10.1016/0378-3774(94)90063-9
https://doi.org/10.1016/0378-3774(94)90063-9
https://doi.org/10.1002/ldr.776
https://doi.org/10.1002/ldr.776
https://doi.org/10.1007/s00271-007-0095-7
https://doi.org/10.1016/j.agwat.2021.107105
https://doi.org/10.3390/su152215716
https://doi.org/10.3390/su152215716
https://doi.org/10.4060/ca6463en
https://doi.org/10.1186/s40068-020-00210-4
https://doi.org/10.1186/s40068-020-00210-4
https://doi.org/10.1080/00103620903111384
https://doi.org/10.1093/jxb/erq184
https://doi.org/10.3389/fpls.2022.1018787
https://doi.org/10.1046/j.1365-2672.2001.01269.x
https://doi.org/10.1046/j.1365-2672.2001.01269.x
https://doi.org/10.2134/agronj1974.00021962006600040013x
https://doi.org/10.2134/agronj1974.00021962006600040013x
https://doi.org/10.1002/ird.1964

