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A\str[]t  

Tb_ joljim_ i` nbcm mno^s q[m ni ^_n_lgch_ nb_ _ff_]nm i` ^cff_l_hn l[n_m i` 

g[]lihonlc_hnm [m [ `ifc[l [jjfc][ncihm ih aliqnb [h^ sc_f^ j_l`ilg[h]_ i` 

mq__n ]ilh ]ofncp[n_^ ch R_ha[g [h^ R[m[o micf m_lc_m i` M[f[smc[ oh^_l 

al__hbiom_ ]ih^cncih. Tb_ mno^s ]igjlcm_^ `cp_ nl_[ng_hnm i` g[]lihonlc-

_hn `_lncfct[ncih [m [ `ifc[l [jjfc][ncih (0, 25, 50, 75 [h^ 100 % NPK). Tb_ 

jf[hn b_cabn, mn_g qc^nb, f_[` hog\_l, f_[` [l_[ [h^ ]i\ b_cabn i` mq__n 

]ilh aliqh ch R_ha[g micf m_lc_m q_l_ mcahc`c][hnfs ch`fo_h]_^ \s `ifc[l 

g[]lihonlc_hn [jjfc][ncih. Nin[\fs, [ lcm_ ch ]i\ q_cabn i` mq__n ]ilhm ]of-

ncp[n_^ ch R[m[o micf m_lc_m q[m i\m_lp_^ [n nb_ 75 % l[n_, l_[]bcha 75 a, 

]igj[l_^ ni 68 a `il mq__n ]ilh aliqh ch R_ha[g micf m_lc_m. Tb_ `ifc[l [j-

jfc][ncih i` 100 % NPK l_mofn_^ ch nb_ bcab_mn nin[f f_[` [l_[ [n 252.92 ]g2 

]igj[l_^ ni [ff inb_l nl_[ng_hnm. R_a[l^cha nb_ ]i\ `l_mb q_cabn [h^ ^ls 

g[nn_l ]ihn_hn i` mq__n ]ilh ]ofncp[n_^ ch nb_ R[m[o micf m_lc_m, mcahc`c][hn 

cgjlip_g_hn hin_^ qcnb nb_ 75 % NPK nl_[ng_hn, biq_p_l jf[hnm aliqh ch 

nb_ R_ha[g micf m_lc_m [h^ nl_[n_^ qcnb 75 % NPK [m [ `ifc[l [jjfc][ncih ^c^ 

hin _rbc\cn mcahc`c][hn _ff_]nm. Tb_ ]ih]_hnl[ncihm i` F_ [h^ Mh ch nb_ ]ilh 

mn_g `lig \inb micf m_lc_m mcahc`c][hnfs ch]l_[m_^ qcnb g[]lihonlc_hnm `ifc[l 

[jjfc][ncih. Ih nb_ ]ilh f_[p_m aliqh ch R_ha[g micf m_lc_m, nb_ ]ih]_hnl[-

ncih i` honlc_hnm q[m mcahc`c][hnfs ch`fo_h]_^ \s nb_ l[n_ i` NPK om_^ [m [ 

`ifc[l [jjfc][ncih ch nbcm mno^s. Nin[\fs, nb_ ch]l_[m_^ i` C[ ]ihn_hn ch nb_ 

nl_[n_^ f_[p_m q[m mcahc`c][hnfs bcab_l ]igj[l_^ ni ]ihnlif jf[hnm. A^^c-

ncih[ffs, nb_ ]ihn_hnm i` P, K, Co [h^ Zh ch nb_ ]ilh `fiq_l i` nb_ jf[hnm ch 

nb_ R_ha[g micf m_lc_m q_l_ mcahc`c][hnfs _f_p[n_^ ch nl_[n_^ jf[hnm ]ig-

j[l_^ ni ohnl_[n_^ ih_m. Cih]fomcp_fs, \[m_^ ih nbcm al__hbiom_ mno^s, cn 

][h \_ ch`_ll_^ nb[n nqi `ifc[l mjl[sm i` g[]lihonlc_hn mifoncih [n l[n_m i` 

75 % [h^ 100 % NPK al_[nfs _hb[h]_^ nb_ aliqnb, sc_f^ [h^ honlc_hn ]ih-

n_hnm i` mq__n ]ilh ]ofncp[n_^ ch nb_ R_ha[g [h^ R[m[o micf m_lc_m.   
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`ifc[l mjl[s; honlc_hn; aliqnb; sc_f^; ]ilh; al__hbiom_; R_ha[g; R[m[o   

 

Intro^u]tcon  

V[lciom ]ih]_lhcha jli\f_g `[]_^ \s nb_ qilf^ ni i\n[ch moffc]c_hn `ii^ ch [ 
momn[ch[\f_ g[hh_l ch il^_l ni g__n nb_ ^_g[h^m i` [h _rj[h^cha afi\[f 

jijof[ncih ^o_ ni ^_]fchcha `ii^ mojjfc_m (1). Pf[hn-\[m_^ honlc_hnm ^_`c-
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MOHAMMED ET AL   2  
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]c_h]s jli\f_gm [l_ `[]_^ \s [\ion 2 \cffcih j_ijf_ []limm 

nb_ qilf^, cgj[]ncha nb_ ^_p_fijg_hn i` ch`[hnm [h^ 

]bcf^m (2). S_p_l[f `[]nilm ch]fo^cha q[n_l [p[cf[\cfcns n_g-

j_l[nol_, [p[cf[\cfcns i` honlc_hnm [h^ fcabn ch nb_ micf ch`fo-

_h]_ aliqnb i` jf[hnm. M[]li [h^ gc]lihonlc_hnm [l_ pcn[f 

`il nb_ aliqnb [h^ ^_p_fijg_hn i` jf[hnm (3). Binb g[]li 

[h^ gc]li honlc_hn _f_g_hnm _mm_hnc[f `il `fiq_lcha, `locn 

[h^ m__^ `ilg[ncih.  Fifc[l `__^cha cm nb_ jl[]ncm_ i` `__^-

cha jf[hnm \s ^_fcp_lcha `_lncfcm_l ch nb_ `ilg i` fckoc^ ^c-

l_]nfs ni nb_cl f_[p_m \_][om_ jf[hnm g[s [\mil\ honlc_hnm 

nblioab nb_cl f_[p_m. Fifc[l `__^cha cm [fmi l_`_ll_^ ni [m 

`ifc[l mjl[scha. Binb nb_cl mnig[n[ [h^ nb_cl _jc^_lgcm [l_ 

om_^ `il nb_ [\miljncih (4). R_]_hnfs, gc]li [h^ g[]liho-

nlc_hnm, bogc] g[n_lc[fm, jf[hn aliqnb l_aof[nilm [h^ 

aliqnb jligincha ]b_gc][f fce_ bs^lia_h j_lirc^_ b[p_ 

\__h [jjfc_^ nblioab `ifc[l mjl[s. Nog_liom \_h_`c]c[f 

_ff_]nm [l_ i\m_lp_^ [n giljbifiac][f, jbsmcifiac][f [h^ 

sc_f^ jlij_lnc_m i` [alihigc] ]lijm ^o_ ni `ifc[l `_lncfct[-

ncih (5). Lce_ [m hcnlia_h [h^ jin[mmcog, jbimjbilom cm 

[fmi [ gi\cf_ g[]lihonlc_hn ch nb_ jf[hnm [h^ `ifc[l jbim-

jbilom g[s b_fj nb_ liin [h^ m__^ `ilg[ncih i` nb_ 

jf[hnm.  

 Tb_ _ff_]n i` [ mchaf_ honlc_hn ch nb_ aliqnb [h^ ^_-

p_fijg_hn i` jf[hn b[m \__h mno^c_^ ch gimn jf[hn honlc-

ncih l_m_[l]b, ih nb_ inb_l b[h^, mno^s mbiq_^ nb_ ch`fo-

_h]_ i` gil_ nb[h ih_ honlc_hn ch nb_ mcgcf[l _rj_lcg_hn cm 

fcgcn_^.  Do_ ni nb_ `[]n nb[n cn cm a_h_l[n_^ ch ko[hncnc_m 

mcahc`c][hnfs al_[n_l nb[h nbim_ l_kocl_^ `il bog[h hiol-

cmbg_hn nb_ gimn mcahc`c][hn. Tb_ l_[^cfs [p[cf[\f_ g[ct_ 

[m [ffil^[\f_ miol]_m i` jlin_ch [h^ _h_las b[m al_[nfs 

]ihnlc\on_^ ni nb_ mqcft _rj[hmcih [h^ ^_p_fijg_hn i` nb_ 

fcp_mni]e [h^ jiofnls ch^omnlc_m. Cilh \_][g_ nb_ g[ch 

]igjih_hn [m ehiqf_^a_ i` nb_ honlcncih[f l_kocl_g_hnm 

i` `[lg [hcg[fm [h^ nb_ ^_mcl_ `il q_ff-\[f[h]_^ ^c_nm 

al_q (6). 

 R[m[o m_lc_m q[m jlcg[lcfs ]igjim_^ i` m[h^s fi[g 

[h^ b[^ [ fiq ila[hc] g[nn_l ]ihn_hn. Tb_ R[m[o m_lc_m 

q[m nsjc][ffs ^_m]lc\_^ [m b[pcha [ m[h^s micf n_rnol_ qcnb 

gil_ nb[h 54 % m[h^, 30 %-32 % mcfn [h^ [h [p_l[a_ i` 13 

% ]f[s. Ih nbcm _rj_lcg_hn, nb_ jbsmc][f ]b[l[]n_lcmnc]m i` 

nb_ micf, ch]fo^cha \ofe ^_hmcns, micf jilimcns, micf ]igj[]-

ncih, bs^l[ofc] jlij_lnc_m, micf fimm_m [h^ sc_f^, q_l_ i\-

m_lp_^. R_ha[g m_lc_m [l_ ^_m]lc\_^ [m q_ff-^l[ch_^ micfm 

jli^o]_^ ih al[hcn_, qcnb 10-20 ]g i` ^[le al_scmb \liqh 

nijmicf [\ip_ s_ffiqcmb mo\micf [\ip_ s_ffiqcmb mo\micf 

(7). B[m_^ ih nb_ Ehncmifm msmn_g i` USDA micf ]f[mmc`c][-

ncih. In q[m oncfcm_^ ni gihcnil biq nl_[n_^ POME mfo^a_ 

[ff_]n_^ j[lnc]of[l micf jbsmc][f ko[fcnc_m [h^ bs^l[ofc] 

]b[l[]n_lcmnc]m [ft_l nl_[ng_hnm q_l_ [jjfc_^. Tbcm ]f[mmc`c-

][ncih i` nb_ R_ha[g S_lc_m `iffiqm nb_ S_]ih^ Ajjlirc-

g[ncih i` nb_ M[f[smc[h Sicf T[rihigs (8). Sicf jilimcns, 

micf ]igj[]ncih, bs^l[ofc] jlij_lnc_m, micf fimm_m [h^ sc_f^, 

q_l_ i\m_lp_^ [\ip_ s_ffiqcmb mo\micf (9).  

 M[]lihonlc_hnm [l_ mo\m_ko_hnfs fimn ni mol`[]_ [h^ 
alioh^q[n_lm \s f_[]bcha [h^ _limcih c` [jjfc_^ ni micf. 
Hiq_p_l, ^o_ ni nb_cl fiq mifo\cfcns [h^ l_f[ncp_ cggi\cfc-
t[ncih nb_m_ gch_l[fm [l_ l_f[ncp_fs ch[]]_mmc\f_ ni jf[hnm. 
Oh nb_ inb_l b[h^, nsj_m i` micf, jH [h^ _hpclihg_hn[f 
`[]nilm ][h [fmi fcgcn honlc_hn mifo\cfcns, ojn[e_ [h^ []]o-

gof[ncih ch nb_ jf[hnm. Ihn_l_mnchafs, [ 25-s_[l nlc[f ih [h 
ch]_jncmif ch mig_ h[ncihm `ioh^ nb[n ]ihncho[f NPK `_lncfc-
m[ncih ^c^ hin ]b[ha_ nb_ [p[cf[\cfcns i` gc]lihonlc_hnm ch 
nb_ nijmicf, qbcf_ nb_ gc]lihonlc_hn [p[cf[\cfcns q[m bcab_l 
ch nb_ hih-`_lncfct_^ ]ihnlif alioj (10). Tb_ chnli^o]ncih i` 
bcab-sc_f^cha ]ofncp[lm [h^ mno^c_m ih biq mis\_[hm l_[]n 
ni ^_f[s_^ N [jjfc][ncihm b[p_ ][mn ^io\n ih nb_ om_ i` 
hcnlia_h `_lncfcm_lm `il mis\_[hm. Oh nb_ inb_l b[h^, \_-
][om_ ol_[ nij-^l_mmcha ][h l_mofn ch oj ni 44 % fimm i` N-
NH3 ^o_ ni [ggihc[ pif[ncfct[ncih, hcnlia_h `_lncfcm[ncih cm 
ih_ i` nb_ gimn ]lo]c[f [mj_]nm i` g[ct_ g[h[a_g_hn (11). 

 Sq__n ]ilh cm [ b_[ps `__^_l, jlij_l micf `_lncfcns 
[h^ honlc_hn mojjfs [l_ ]lcnc][f `il jf[hn aliqnb, bcab sc_f^ 
[h^ ko[fcns i` ]ilh ]i\. Piil micf cm oh[\f_ ni m[ncm`s nb_ 
honlc_hn ^_g[h^ i` mq__n ]ilh [h^ [ff_]nm nb_ sc_f^ [h^ 
jli^o]ncih i` ]ilh.  Eff_]n i` g[]lihonlc_hn [m [ `ifc[l [j-
jfc][ncih ih aliqnb [h^ sc_f^ i` mq__n ]ilh (Tb[c moj_l 
mq__n) ]ofncp[n_^ ch R_ha[g [h^ R[m[o micf m_lc_m mno^c_^ 
ch nbcm l_m_[l]b. Tb_l_ [l_ p_ls `_q mno^c_m [\ion nb_ 
aliqnb [h^ sc_f^ g[hcjof[ncih i` mq__n ]ilh \s `ifc[l 
g[]lihonlc_hnm, [fnbioab ]ilh cm p_ls cgjiln[hn [h^ jij-
of[l al[ch ]lij. Afnbioab, nb_l_ cm hi mno^s l_jiln_^ ih nb_ 
`ifc[l g[]lihonlc_hn’m _ff_]nm ih aliqnb [h^ sc_f^ i` mq__n 
]ilh [n al__h biom_ ]ih^cncihm.  Tb_ l_aof[nils _ff_]nm i` 
`ifc[l g[]lihonlc_hnm ih aliqnb [h^ sc_f^ i` mq__n ]ilh 
oh^_l al__hbiom_ ]ih^cncihm b[m hin \__h mno^c_^. Ih il-
^_l ni _hb[h]_ aliqnb [h^ sc_f^ i` mq__n ]ilh aliqh ch 
nqi M[f[smc[h micf m_lc_m `ifc[l g[]lihonlc_hnm q_l_ [j-
jfc_^ [m [fn_lh[ncp_ ni \[m[f `_lncfct[ncih ni l_^o]_ fimm i` 
honlc_hnm. In cm jlijim_^ nb[n nb_ [jjfc][ncih i` g[]liho-
nlc_hnm [m `ifc[l mjl[s ][h ch]l_[m_ nb_ aliqnb, ^_p_fij-
g_hn [h^ sc_f^ i` mq__n ]ilh oh^_l al__hbiom_ ]ih^c-
ncihm.   

 

M[t_rc[ls [n^ M_tbo^s 

Tbcm mno^s q[m ][llc_^ ion [n nb_ al__hbiom_ i` nb_ F[]ofns 
i` Bcil_miol]_m [h^ Fii^ Ih^omnls, Uhcp_lmcnc Sofn[h Z[ch[f 
A\c^ch, T_l_haa[ho (UhcSZA), B_mon C[gjom, B_mon, T_l-
_haa[ho, `lig F_\lo[ls 2022 ni J[ho[ls 2023  fi][n_^ [n 
f[ncno^_ 5° 41’ Nilnb [h^ fihacno^_ 103° 1; E[mn, qcnb [fnc-
no^_ i` [\ion 32 g [\ip_ m_[ f_p_f ([mf) [h^ nlijc][f l[ch-
`il_mn \_cha cnm ]fcg[n_. In b[m [ g_h [hho[f l[ch`[ff i` 2911 
gg (114.6 ch) [h^ [p_l[a_ n_gj_l[nol_ i` 26.7 °C (gch     
22 °C [h^ g[r 32 °C), 77.7 % [m nb_ l_f[ncp_ bogc^cns qbc]b 
l[ha_m `lig 68 % ch M[s/ Joh ch D_]_g\_l 2022. 

 Sq__n ]ilh p[l. Tb[c Soj_l mq__n (Zee mays p[l. 
saccharata) miol]_^ `lig Bogc M[do Aali _hn_ljlcm_, Ko[-
f[ T_l_haa[ho, T_l_haa[ho q_l_ om_^ [m [h ch^c][nil 
jf[hn ch nbcm _rj_lcg_hn. Tqi nsj_m i` micf m_lc_m R_ha[g 
[h^ R[m[o q_l_ om_^ [h^ q_l_ ]iff_]n_^ `lig ^cff_l_hn 
[l_[m ^_j_h^ ih nb_ nsj_ i` micf, `il chmn[hnm R[m[o micf 
m_lc_m q[m ]iff_]n_^ `lig Boecn Kil, M[l[ha, T_l_haa[ho, 
M[f[smc[ qbcf_ R_ha[g micf m_lc_m q[m ]iff_]n_^ `lig Boecn 
W[h Ko[f[ N_lom, T_l_haa[ho, M[f[smc[. Tb_ micfm q_l_ 
]iff_]n_^ qcnbch 0-15 ]g ^__j `lig micf mol`[]_, _[]b jifs-
\[a q[m `cff_^ qcnb 25 ea i` nb_ micf m_lc_m omcha q_cabcha 
m][f_, [ft_l l_gipcha [ff q__^m nb_h nb_ m__^m i` mq__n 
]ilh q_l_ jf[hn_^ ch nb_ jifs\[a [n 75 ]g X 25 ]g. Tb_ 
jf[hnm q_l_ q[n_l_^ g[ho[ffs nqc]_ [ ^[s l_mj_]ncp_fs. 
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 Tb_ nl_[ng_hnm ]igjlcm_^ i` 5 ^cff_l_hn f_p_fm i` 

NPK [m `ifc[l [jjfc][ncih, nb_ miol]_ i` NPK honlc_hnm q_l_ 

chila[hc], ol_[ [m [ miol]_ i` hcnlia_h nb_h nlcjf_ moj_l-

jbimjb[n_ (TSP) [m [ miol]_ i` jbimjbilom, qbcf_ golc[n_ 

i` jin[mb [m [ miol]_ i` jin[mmcog.  nb_ g[]lihonlc_hnm 

q_l_ mjls ch^cpc^o[ffs ni nb_ jf[hnm `il chmn[hn 150 eaNb[-1 

[m [ miol]_ i` N, 100 ea P2O5 b[-1 [m [ miol]_m i` P [h^ 

150 ea K20 b[-1 [m [ miol]_ i` K, nb_ nl_[ng_hnm ]ihmcmn i` 

(0, 25, 50, 75 [h^ 100 %) qbc]b q_l_ mjl[s g[ho[ffs nqc]_ 

[n ^cff_l_hn aliqnb mn[a_, `clmn nl_[ng_hn q[m [jjfc_^ [n 20 

^[sm [ft_l jf[hncha qbcf_ nb_ m_]ih^ nl_[ng_hn q[m [j-

jfc_^ [n 40 ^[sm [ft_l jf[hncha. Tb_ g[]lihonlc_hnm q_l_ 

mjls ch^cpc^o[ffs ni nb_ jf[hnm [m `ifc[l mjl[s nb[n ]ofncp[n-

_^ ch nb_ micf m_lc_m qb_l_[m hi [^^cncih g[]lihonlc_hn 

[^^_^ ni nb_ micf. Tb_ g[]lihonlc_hnm q_l_ [jjfc_^ ni nb_ 

jf[hnm ni l_^o]_ nb_ fimm i` honlc_hnm \s f_[]bcha [h^ micf 

_limcih. 

Experimental Layout        

Tb_ ^_mcah om_^ ni ]ih^o]n nbcm mno^s q[m RCBD qcnb 4 

l_jfc][n_m qbc]b m_lp_m [m [ \fi]e, nb_ `[]nilm ]ihmncnon_ [ 

nin[f i` 10 nl_[ng_hn ]ig\ch[ncihm l_jfc][n_^4 ncg_m [m 

\fi]e qbc]b a[p_ [ nin[f i` 40 _rj_lcg_hn[f ohcnm. Tb_ ]ilh 

m__^fcham q_l_ nl_[n_^ qcnb 0% (]ihnlif), 25 %, 50 %, 75 % 

[h^ 100 % i` NPK [m [ `ifc[l [jjfc][ncih `il \inb R_ha[g 

[h^ R[m[o micf m_lc_m. A nin[f i` 10 nl_[ng_hn ]ig\ch[ncihm 

q[m om_^ ch nbcm mno^s `il 2 micf m_lc_m i` M[f[smc[ oh^_l 

al__hbiom_ ]ih^cncihm. Tb_ jf[hnm q_l_ gihcnil_^ `il 

^[n[ ih aliqnb j_l`ilg[h]_ i` nb_ ]lij [n 10 ^[sm chn_lp[f 

ohncf b[lp_mn. Tb_h nb_ jf[hnm q_l_ b[lp_mn_^ [n 75 ^[sm 

[ft_l jf[hncha. D[n[ ih m_p_l[f [mj_]nm i` jf[hn aliqnb 

q_l_ a[nb_l_^. Ep_ls 10 ^[sm `iffiqcha jf[hncha, nb_ g[ct_ 

jf[hnm q_l_ i\m_lp_^ ni a[oa_ nb_cl aliqnb. Pf[hn b_cabn 

`lig nb_ \[m_ ni nb_ nij i` nb_ jf[hn, mn_g ^c[g_n_l, f_[` 

[l_[ [h^ nb_ hog\_l i` f_[p_m q_l_ [ff g_[mol_^. 

 L_[` [l_[ q[m ][f]of[n_^ \s a_nncha nb_ jli^o]n i` 

nb_ f_[` f_hanb, f_[` qc^nb [h^ [ f_[` ]ill_]ncih `[]nil 

(0.75). 

 

 

Wb_l_, LA = L_[` Al_[, LL = L_[` L_hanb [h^ LW = L_[` 

Wc^nb 

 Ffiq_lcha ^[n_ q[m ][f]of[n_^ g[ho[ffs, mn[lncha 

`lig nb_ ^[n_ i` nb_ g[f_ `fiq_l q[m [jj_[l_^.  

 Tb_ `l_mb ]i\ q[m [h[fsm_^ `il cnm sc_f^ jin_hnc[fm, 

j[l[g_n_lm q[m n[e_h [h^ g_nbi^m [l_ fcmn_^ \_fiq. M_-

n_l lof_l q[m om_^ ch g_[molcha nb_ ]i\ f_hanb [h^ l_]il^-

_^ []]il^chafs. 

Fresh Cob Width, Fresh Cob Weight and Relative Yield (%)        

Umcha [ ^cacn[f p_lhc_l ][ffcj_l (Mcnonisi [\mifon_ ^cacg[n-

c], J[j[h), nb_ \l_[^nb i` nb_ h_q ]i\ q[m g_[mol_^. Oh 

[h _f_]nlihc] m][f_ (GF-3000 \s A&D, J[j[h), nb_ `l_mb ]i\ 

q[m q_cab_^. Umcha [ g_nbi^ ^_p_fij_^, nb_ l_f[ncp_ sc_f^ 

i` mq__n ]ilh q[m ][f]of[n_^ omcha nb_ q_cabn i` nb_ `l_mb 

]i\ (12). A ]olp_ [n 90 % cm jfinn_^ ih nb_ % sc_f^ fch_ 

al[jb, qbc]b cm om_^ ni ^_n_lgch_ nb_ l_[f l[n_ i` g[hol_ 

nb[n qcff jli^o]_ [h ijncg[f sc_f^ i` 90 %, qb_l_ nb_ g[rc-

gog sc_f^ cm \_cha oncfcm_^ ni `ch^ l_f[ncp_ j_l]_hn sc_f^ 

[]bc_p_^ `lig inb_l nl_[ng_hnm. 

 

C[f]of[ncihm; M[hol_ l[n_m (s, r, q [h^ n) 

s/s * 100 (c` s b[m nb_ bcab_mn sc_f^) <<< 1 

r/s * 100<<<<<<<<<<<<<..< 2 

q/s * 100<<<<<<<<<<<<..<<3 

n/s * 100<<<<<<<<<<<<<...< 4 

 

 Tb_ l[n_ qcnb nb_ bcab_mn sc_f^ q[m jc]e_^ [h^ onc-

fcm_^ ch a_nncha nb_ % i` nb_ sc_f^ i` inb_l nl_[ng_hnm p_l-

mom nb_ bcab_mn [h^ nb_ al[jb q[m jli^o]_^ omcha nb_ l_-

mofn. 

Dry Weight and Nutrients Analysis for Corn        

An nb_ _h^ i` nb_ _rj_lcg_hn, jf[hnm q_l_ b[lp_mn_^ ni 

g_[mol_ ^ls q_cabnm i` liinm, mn_gm, f_[p_m [h^ `fiq_lm. 

Tb_ f_[p_m, mn_gm, `fiq_lm [h^ liinm q_l_ ]on ion, [h^ 

nb_h ^lc_^ ch [h ip_h [n 80 °C `il 72 b. Nonlc_hn ch f_[p_m, 

mn_g, ]i\, `fiq_l [h^ liin mo]b [m N, P, K, C[, Ma, Co, Zh, 

F_ [h^ Mh q_l_ [h[fsm_^ omcha ^ls Ambcha g_nbi^.  2 a i` 

`ch_fs alioh^ ^lc_^ g[nol_ f_[p_m m[gjf_m q_l_ n[e_h [h^ 

l_jf[]_^ ch ]lo]c\f_. Tb_h nb_ ]lo]c\f_ ]ihn[chm nb_ m[gjf_ 

q[m chni nb_ gofff_ `olh[]_ [n 500 °C `il 5 b. Tb_h nb_ ]lo-

]c\f_ qcnb qbcn_ [h^ al[scmb [mb q[m f_ft ni \_ ]iif, 2 gL i` 

37 ]ih]_hnl[n_^ HCf q[m [^^_^, _p[jil[n_ ni ^lsh_mm ih [ 

bin jf[n_. 10 gL i` 20 % HNO3 q[m [^^_^ chni nb_ q[n_l 

\[nb `il 1 b.  Tb_ gcrnol_ q[m nl[hm`_ll_^ ch ni [ 100 gL 

pifog_nlc] `f[me [h^ g[^_ oj ni100 gL ^cmncff_^ q[n_l, 

`ch[ffs nb_ gcrnol_ q[m mb[e_ [h^ `cfn_l_^ omcha W[ng[h 

hi.2 [h^ nb_ m[gjf_ [h[fsm_^ `il g[]lihonlc_hn \s omcha 

Ih^o]ncp_fs Ciojf_^ Pf[mg[ M[mm Sj_]nlijbinig_n_l 

(ICP). Nonlc_hn’m ojn[e_ i` N, P, K, C[, Ma, Co, Zh, F_ [h^ 

Mh i` liin, mn_g f_[p_m [h^ `fiq_l q[m ][f]of[n_^ omcha 

^ls q_cabn gofncjfs qcnb honlc_hn ]ih]_hnl[ncih ih p[lciom 

j[lnm i` ]ilh. Tin[f honlc_hn ojn[e_ i` ]ilh jf[hn q[m ][f-

]of[n_^ \s [^^cha nb_ honlc_hn ojn[e_ `lig p[lciom ]ilh 

jf[hnm 

Soil Nutrient Analysis         

Tb_ honlc_hn ]ihn_hn i` _[]b micf m_lc_m q[m [h[fsm_^ \_-

`il_ jf[hncha i` mq__n ]ilh `il nbcm ]oll_hn _rj_lcg_hn [m 

mbiqh ch T[\f_ 1. 

 

An[lyscs M_tbo^ R_`_r_n]_ 

N S_gc-gc]li Kd_f^[bf (13) 

P Bl[s & Kolnt Ni.2 (14) 

K, C[ & Ma 1 N NH4 OA] [n jH 7.0 (15) 

Co, Mh& Zh 0.1 NHCL (16) 

Ola[hc] C[l\ih W[fef_s & Bf[]e (17) 

jH 1:2.5 micf: mifoncih (18) 

T_rnol_ jcj_nn_ (19) 

T[\l_ 1. M_nbi^m `il micf [h[fsm_m  
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Tb_ _rj_lcg_hn q[m ]ih^o]n_^ omcha l[h^igct_^ ]ig-

jf_n_ \fi]e ^_mcah (RCBD) qcnb `iol l_jfc][ncihm qbc]b 

m_lp_m [m \fi]e. Tb_ ^[n[ q_l_ [h[fsm_^ omcha SAS mift-

q[l_ (V_l. 9.1) (SAS chmncnon_, Ih]., C[ls, MC, USA). Tb_ 

nl_[ng_hnm g_[hm q_l_ ]igj[l_^ \s omcha DMRT [n 

j<0.05 f_p_f i` jli\[\cfcns.   

 

R_sults  

Plant height          

Tb_l_ q[m [ mcahc`c][hn _ff_]n i` `ifc[l g[]lihonlc_hn (NPK) 

ih jf[hn b_cabn i` mq__n ]ilh ]ofncp[n_^ ch R_ha[g micf 

m_lc_m oh^_l al__hbiom_ ]ih^cncih. Tb_ jf[hn b_cabn i` nb_ 

mq__n ]ilh q[m g_[mol_^ _p_ls 10 ^[sm `il 6 ncg_m ch nbcm 

mno^s. Tb_ l_mofnm mbiq_^ nb[n `ifc[l g[]lihonlc_hn [jjfc-

][ncih jli^o]_^ mcahc`c][hn _ff_]n ih jf[hn b_cabn i` mq__n 

]ilh `lig `clmn ni `iolnb g_[mol_g_hnm, qbcf_, ]ilh jf[hn 

b_cabn cm hin [ff_]n_^ mcahc`c][hnfs `lig 50 DAS ni 60DAS 

(T[\f_ 2). Oh nb_ 40 DAS i` i\m_lp[ncih, nb_ bcab_mn jf[hn 

b_cabn q[m l_]il^_^ ch 75 % NPK nl_[ng_hn qcnb [ p[fo_ i` 

87.50 ]g, qb_l_[m, nb_ fiq_mn jf[hn b_cabn (69.25 ]g) q[m 

`ioh^ ch ]ihnlif nl_[ng_hn i` R_ha[g micf m_lc_m (T[\f_ 2). 

Oh nb_ 60 DAS i` g_[mol_g_hn, nb_ `ifc[l NPK ^c^ hin jli-

^o]_ [hs mcahc`c][hn ih jf[hn b_cabn i` mq__n ]ilh \on 75 % 

NPK nl_[ng_hn mbiq_^ \_nn_l _ff_]n ih jf[hn b_cabn ch]l_-

g_hn (T[\f_ 2). 

 Umcha ^cff_l_hn l[n_m i` NPK [m [ `ifc[l `_lncfct_l b[m 

mcahc`c][hn _ff_]n ih jf[hn b_cabn i` mq__n ]ilh aliqh ch 

R[m[o micf m_lc_m. Am cn’m m__h ch T[\f_ 2, nb_l_ cm [ mcahc`c-

][hn _ff_]n ih jf[hn b_cabn [n `clmn g_[mol_g_hn ihfs. 

Wbcf_ nb_l_ q[m hi mcahc`c][hn _ff_]n ih jf[hn b_cabn [n nb_ 

l_mn i` nb_ g_[mol_g_hn. Tb_ fiq_mn b_cabn ]iof^ \_ m__h 

[n `clmn g_[mol_g_hn cm 9.0 ]g `il nb_ l[n_ i` 100 %, qbcf_ 

nb_ bcab_mn b_cabn ][h \_ m__h [n 11 ]g [n l[n_ i` 0 % ]ig-

j[l_^ ni l[n_ i` 25, 50 [h^ 75 % [n 10.125, 10.625 [h^ 

10.125 ]g l_mj_]ncp_fs. Oh nb_ f[mn g_[mol_g_hn i` nb_ 

b_cabn, [m cn m__h nb_l_ q[m hi mcahc`c][hn _ff_]n [giha [ff 

nb_ nl_[ng_hnm, \on omcha l[n_ i` 50 % b[^ nb_ bcab_mn 

b_cabn [n 190 ]g, qbcf_ nb_ fiq_mn b_cabn ][h \_ m__h [n 

l[n_ i` 0 % qcnb b_cabn i` 161.50 ]g.  

 Tb_ 1mn, 2h^, 3l^ [h^ 4nb g_[mol_g_hnm i` jf[hn b_cabn 

[ff mbiq [ mo\mn[hnc[f ^cff_l_h]_, [m mbiqh ch T[\f_ 2. Tb_ 

15nb [h^ 16nb g_[mol_g_hnm mbiq_^ hi ^cm]_lhc\f_ cgj[]n 

ih jf[hn b_cabn. Tb_ bcab_mn b_cabn g[s \_ i\m_lp_^ [n 13 

]g [n [ l[n_ i` 25 %, qbcf_ nb_ fiq_mn b_cabn ][h \_ m__h [n 

11 ]g qcnb [ l[n_ i` 50 % [n chcnc[f g_[mol_g_hn. Wb_h 

omcha [ l[n_ i` 100 %, nb_ jf[hn cm 11.125 ]g n[ff, qb_l_[m 

qb_h omcha [ l[n_ i` 75 %, nb_ jf[hn cm 12 ]g n[ff. Oh nb_ 

nbcl^ g_[mol_g_hn, nb_l_ q[m [ mcahc`c][hn ^cff_l_h]_ \_-

nq__h nb_ l[n_m i` 50 % [h^ 100 % [n 44.00 [h^ 37.00 ]g 

[h^ l[n_m i` 0 %, 25 % [h^ 75 % [n 51.00, 50.75 [h^ 51.00 

]g. 

Stem width        

Sn_g qc^nb i` nb_ mq__n ]ilh q[m g_[mol_^ _p_ls 10 ^[sm 

`il 5 ncg_m. Tb_l_ q[m [ mcahc`c][hn _ff_]n omcha ^cff_l_hn 

l[n_m i` NPK [m [ `ifc[l `_lncfct_l ih mn_g qc^nb i` mq__n 

]ilh aliqh ch R_ha[g micf m_lc_m. Am cn’m m__h ch T[\f_ 3, 

nb_l_ cm [ mcahc`c][hn _ff_]n ih mn_g qc^nb [n `clmn [h^ `cftb 

g_[mol_g_hnm ihfs, qbcf_ nb_l_ q[m hi mcahc`c][hn _ff_]n 

ih mn_g qc^nb [n nb_ l_mn i` nb_ g_[mol_g_hnm. Tb_ fiq_mn 

mn_g qc^nb ]iof^ \_ m__h [n `clmn g_[mol_g_hn cm 0.8750 

gg `il nb_ l[n_ i` 100 %, qbcf_ nb_ bcab_mn mn_g qc^nb ][h 

\_ m__h [n 1.15 gg `il nb_ l[n_ i` 0 `iffiq_^ \s 1.10 gg 

`il nb_ l[n_ i` 75 %. Oh nb_ f[mn g_[mol_g_hn, nbioabn 

nb_l_ q[m [ mcahc`c][hn _ff_]n [giha nb_ nl_[ng_hnm, nb_ 

bcab_mn mn_g qc^nb q[m `ioh^ ni \_ [n 2.25 gg `iffiq_^ 

qcnb 2 gg `il nb_ l[n_ i` 0 [h^ 100 % l_mj_]ncp_fs.  

 T[\f_ 3 mbiqm nb_ _ff_]n i` ^cff_l_hn f_p_f i` `ifc[l 

NPK ih mn_g qc^nb (gg) i` mq__n ]ilh ]ofncp[n_^ ch R[m[o 

micf m_lc_m, [m cn cm m__h ch nb_ n[\f_, nb_l_ q[m hi mcahc`c][hn 

_ff_]n omcha ^cff_l_hn l[n_m NPK [m [ `ifc[l [jjfc][ncih ih 

mn_g qc^nb i` mq__n ]ilh ]ofncp[n_^ ch R[m[o micf m_lc_m. 

Leaf number          

Am cn cm m__h ch T[\f_ 4, [ mcahc`c][hn _ff_]n omcha ^cff_l_hn 

l[n_m i` NPK [m [ `ifc[l `_lncfct_l ih f_[` hog\_l i` mq__n 

]ilhm aliqh ch l_ha[g micf m_lc_m. A mcahc`c][hn _ff_]n ih 

f_[` hog\_l [n nbcl^ [h^ `iolnb g_[mol_g_hnm q[m l_]il^-

_^. Tb_ fiq_mn f_[` hog\_l ]iof^ \_ m__h [n nbcl^ g_[m-

ol_g_hn cm 7.75 `il nb_ l[n_ i` 100 % ]igj[l_^ ni nb_ bcab-

_mn f_[` hog\_l [n 10.25 `il nb_ l[n_ i` 25. Fiolnb g_[mol_-

g_hn, [ mcahc`c][hn _ff_]n q[m `ioh^ [giha nb_ nl_[n-

Socl s_rc_s Tr_[tm_nt (%) 
Growtb p_rco^ (10 DAS) 

10DAS 20DAS 30DAS 40DAS 50DAS 60DAS 

R_ha[g 

0 11.500[\ 27.375[ 51.000[ 69.25[\ 102.25[ 114.75[ 

25 13.000[ 25.125[\ 50.750[ 69.25[\ 116.50[ 207.00[ 

50 11.000\ 24.000[\ 44.000[\ 68.25[\ 137.00[ 183.75[ 

75 12.000[\ 26.250[\ 51.000[ 87.50[ 179.00[ 214.75[ 

100 11.125\ 21.750[ 37.000\ 63.25\ 127.00[ 196.75[ 

R[m[o 

0 11.625[ 24.750[ 44.500[ 68.000[ 148.00[ 161.50[ 

25 10.125[\ 19.625[ 35.250[ 70.750[ 145.25[ 175.00[ 

50 10.625[\ 23.000[ 44.667[ 69.250[ 159.25[ 190.00[ 

75 10.125[\ 22.375[ 44.250[ 73.750[ 155.00[ 177.50[ 

100 09.000\ 20.750[ 45.000[ 70.000[ 143.50[ 177.50[ 

T[\l_ 2. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih jf[hn b_cabn (]g) i` mq__n ]ilh aliqh ch R_ha[g [h^ R[m[o micf m_lc_m.    

Dcff_l_hn mg[ff ][m_ f_nn_lm ch nb_ m[g_ ]ifogh i` nb_ n[\f_ i` _[]b micf m_lc_m ch^c][n_ mcahc`c][hn ^cff_l_h]_ (DMRT, j < 0.05).  
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g_hnm, nb_ bcab_mn f_[` hog\_l q[m `ioh^ ni \_ [n 9.75 `il 

nb_ l[n_ i` 75 % `iffiq_^ \s nb_ fiq_mn f_[` hog\_l [n 8 `il 

nb_ l[n_ i` 100 %.  

 Am cn’m m__h ch T[\f_ 4 `il R[m[o micf m_lc_m, nb_l_ cm 
hi mcahc`c][hn _ff_]n i` f_[` hog\_l ih _p_ls g_[mol_g_hn 

_r]_jn ih nbcl^ [h^ mcrnb g_[mol_g_hnm. Tb_ fiq_mn f_[` 

hog\_l ch nb_ nbcl^ g_[mol_g_hn q[m 6.22 `il nb_ l[n_ i` 

25 %, qbcf_ nb_ bcab_mn f_[` hog\_l 8.75 q[m l_]il^_^ [n 

l[n_ i` 75 %. Oh nb_ f[mn g_[mol_g_hn, [m cn m__h nb_l_ cm [ 

mcahc`c][hn _ff_]n ih f_[` hog\_l [giha [ff nb_ nl_[ng_hnm 

\on omcha l[n_ i` 75 % b[^ nb_ bcab_mn f_[` hog\_l [n 

10.50, qbcf_ nb_ fiq_mn f_[` hog\_l ][h \_ m__h [n l[n_ i` 0 

% qcnb f_[` hog\_l i` 8.75. Dcff_l_hn f_p_fm i` NPK [m [ 

`ifc[l `_lncfct_l mbiq [ mcahc`c][hn _ff_]n ih f_[` hog\_l i` 

mq__n ]ilhm aliqh ch R[m[o micf m_lc_m. Am mn[n_^ ch nb_ 

T[\f_ 4, [ mcahc`c][hn _ff_]n q[m `ioh^ ih f_[` hog\_l 

qbc]b ][h \_ m__h [n `cftb g_[mol_g_hn, nb_ fiq_mn f_[` 

hog\_l q[m m__h [n nb_ l[n_ i` 0 % [n 7.25, qbcf_ nb_ bcab-

_mn f_[` hog\_l \s omcha nb_ l[n_ i` 75 [h^ 100 % [n 9. 

Leaf area         

Dcff_l_hn l[n_m i` NPK [m [ `ifc[l `_lncfct_l mbiq [ mcahc`c-

][hn _ff_]n ih f_[` [l_[ i` mq__n ]ilh [m cn cm m__h ch        

T[\f_ 5. Tb_l_ cm [ mcahc`c][hn _ff_]n \_nq__h 0 [h^ 100 % 

[n 121.0 [h^ 252.92 l_mj_]ncp_fs. Umcha l[n_ i` 100 % b[^ 

nb_ bcab_mn nin[f f_[` [l_[ [n 252.92 ]igj[l_^ ni [ff inb_l 

nl_[ng_hnm. Ep_h nbioab omcha ^cff_l_hn l[n_m i` NPK [m [ 

`ifc[l `_lncfct_l mbiq hi mcahc`c][hn _ff_]n ih f_[` [l_[ i` 

mq__n ]ilh ]ofncp[n_^ ch R_ha[g micf m_lc_m \on l[n_ i` 0 

[h^ 75 % mbiq_^ nb_ bcab_mn hog\_l [n 521.44 [h^ 507.66 

l_mj_]ncp_fs. Umcha ^cff_l_hn l[n_m i` NPK [m [ `ifc[l        

Socl s_rc_s Tr_[tm_nt (%) 
Growtb p_rco^ (10DAS 

10DAS 20DAS 30DAS 40DAS 50DAS 

R_ha[g 

0 1.150[ 1.8750[ 2.0750[ 2.0000[ 2.2500[ 

25 1.025[\ 1.6250[ 2.1250[ 1.7500[ 1.6250\ 

50 1.075[\ 1.6250[ 2.1250[ 2.1250[ 2.2500[ 

75 1.100[\ 1.4000[ 2.2500[ 1.7500[ 1.7500\ 

100 0.875\ 1.4750[ 1.8750[ 1.7500[ 2.0000[\ 

R[m[o 

0 0.950[ 1.4750[ 1.8750[ 1.5000[ 1.7500[ 

25 0.800[ 1.5000[ 1.7500[ 1.5000[ 1.6250[ 

50 1.050[ 1.4000[ 1.8250[ 1.5000[ 1.625 [ 

75 0.950[ 1.8500[ 1.8750[ 1.7500[ 1.8750[ 

100 0.725[ 1.5000[ 1.6250[ 1.5000[ 1.8750[ 

T[\l_ 3. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih mn_g qc^nb (gg) i` mq__n ]ilh aliqh ch l_ha[g [h^ l[m[o micf m_lc_m.    

Socl s_rc_s Tr_[tm_nt (%) 
Growtb p_rco^ (10DAS) 

10DAS 20DAS 30DAS 40DAS 50DAS 60DAS 

R_ha[g 

0 5.00[ 7.2500[ 8.5000[\ 8.2500\ 9.250[ 10.750[ 

25 5.00[ 6.7500[ 10.2500[ 8.2500\ 9.000[ 11.250[ 

50 5.00[ 7.2500[ 9.2500[\ 8.2500[\ 10.750[ 11.000[ 

75 5.00[ 7.2500[ 9.0000[\ 9.7500[ 10.500[ 10.500[ 

100 5.00[ 7.0000[ 7.7500\ 8.0000[ 9.500[ 9.750[ 

R[m[o 

0 5.00[ 6.7500[ 7.5000[\ 8.2500[ 9.7500[ 8.7500\ 

25 4.50[ 6.5000[ 6.2250\ 9.5000[ 10.2500[ 9.5000[\ 

50 4.75[ 7.0000[ 7.6667[\ 8.0000[ 10.2500[ 9.5000[\ 

75 4.50[ 6.7500[ 8.7500[ 9.5000[ 10.7500[ 10.5000[ 

100 4.50[ 6.7500[ 8.5000[ 9.7500[ 9.5000[ 9.7500[\ 

T[\l_ 4. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih f_[` hog\_l i` mq__n ]ilhm aliqh ch l_ha[g [h^ l[m[o micf m_lc_m.    

Tr_[t (%) 
R_na[m socl s_rc_s R[s[u socl s_rc_s 

L W T Flow_rcna ^[y L W T Flow_rcna ^[y 

0 95.25[ 7.25[ 521.44[ 53.75[ 81.00[ 7.00[ 415.4[ 49.25[ 

25 87.00[ 7.25[ 476.34[ 54.25[ 88.75[ 6.87[ 456.94[ 50.00[ 

50 90.75[ 7.25[ 495.75[ 52.75[ 90.50[ 6.62[ 441.28[ 50.25[ 

75 92.00[ 7.37[ 507.66[ 48.25[ 91.75[ 7.25[ 503.16[ 50.25[ 

100 89.25[ 6.87[ 463.50[ 52.50[ 93.25[ 6.12[ 435.47[ 47.00[ 

T[\l_ 5. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih f_[` ]b[l[]n_lcmnc]m [h^ `fiq_lcha ^[s i` mq__n ]ilh aliqh ch nqi nsj_m i` micf m_lc_m.    

L= L_[` f_hanb, W= L_[` qc^nb, T = Tin[f f_[` [l_[  
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`_lncfct_l mbiq hi mcahc`c][hn _ff_]n ih f_[` [l_[ i` mq__n 

]ilh ]ofncp[n_^ ch R[m[o micf m_lc_m qbcf_ bcab_mn f_[` [l_[ 

q[m `ioh^ omcha l[n_ i` 75 % [n 503.47.  

Flowering date         

Dcff_l_hn l[n_ i` NPK [m [ `ifc[l [jjfc][ncih ^c^ hin jli-
^o]_ mcahc`c][hn _ff_]n ih mq__n ]ilh `fiq_lcha ch 2 ^cff_l-

_hn nsj_ i` micf m_lc_m. Sq__n ]ilh ]ofncp[n_^ ch R_ha[g 

micf m_lc_m qcnb nb_ nl_[ng_hn i` 75 % b[m acp_h `fiq_lm [n 

gchcgog ^[sm [n 48.25 qbcf_ g[rcgog ^[sm l_kocl_^ i` 

`fiq_lcha [n nl_[ng_hn i` 25 % qcnb 54.25 ^[sm [ft_l jf[hn-

cha. R[m[o micf m_lc_m mbiq_^ gchcgog ^[sm i` mq__n ]ilh 

`fiq_lcha ^[n_ nl_[n_^ qcnb 100 % i` NPK [m `ifc[l [jjfc][-

ncih [n 47 ^[sm qbcf_ g[rcgog ^[sm l_kocl_^ i` `fiq_lcha 

[n nl_[ng_hn i` 50 [h^ 75 % [n 50.25 l_mj_]ncp_fs.  

Cobs Fresh weight         

Dcff_l_hn l[n_m i` NPK [m [ `ifc[l `_lncfct_l mbiq_^ hi mcahc`-

c][hn _ff_]n ih ]i\ `l_mb q_cabn [h^ ]i\ b_cabn i` mq__n 

]ilh aliqh ch 2 ^cff_l_hn nsj_m i` micf m_lc_m (Fca. 1). Afn-

bioab nb_ bcab_mn ]i\ q_cabn (67.25 a) q[m `ioh^ ch nb_ 

jf[hn nl_[n_^ qcnb l[n_ i` 75 [h^ 100 % NPK ch R_ha[g micf 

m_lc_m. Tb_ bcab_mn ]i\ b_cabn q[m `ioh^ [n nb_ jf[hn nl_[n-

_^ qcnb l[n_ i` 50 % [n 19.50 ]g. Tb_ bcab_mn ]i\ ^c[g_n_l 

q[m [fmi m__h [n jf[hn nl_[n_^ qcnb nb_ l[n_ i` 50 % qcnb [ 

^c[g_n_l i` 41.75 gg. 

 Dcff_l_hn l[n_m i` NPK [m [ `ifc[l `_lncfct_l mbiq_^ hi 

mcahc`c][hn _ff_]n ih ]i\ `l_mb q_cabn i` mq__n ]ilh ]ofnc-

p[n_^ ch R[m[o m_lc_m (Fca. 1). Tb_ bcab_mn ]i\ q_cabn [h^ 

]i\ b_cabn q_l_ `ioh^ ch jf[hn nl_[n_^ qcnb l[n_ i` 25 [h^ 

75 % qcnb [ p[fo_ i` 72.25 [h^ 70.25 a l_mj_]ncp_fs. Tb_ 

bcab_mn Ci\ q[m `ioh^ ni \_ [n mq__n ]ilh nl_[n_^ qcnb 25 

[h^ 745 % [n 18 ]g. Tb_ 25 [h^ 75 % NPK nl_[ng_hn q[m 

[fmi jli^o]_^ bcab_mn ]i\ ^c[g_n_l qcnb [ p[fo_ i` 44.98 

[h^ 42.08 gg l_mj_]ncp_fs (Fca. 2). In q[m [fmi l_jiln_^ 

nb[n nb_ jf[hn nl_[n_^ qcnb 75 % NPK [m [ `ifc[l `_lncfct_l 

ch]l_[m_^ nb_ sc_f^ ]b[l[]n_lcmnc]m i` mq__n ]ilh oh^_l 

al__hbiom_ ]ih^cncih ]ofncp[n_^ ch R_ha[g [h^ R[m[o micf 

m_lc_m (Fca. 1 & 2). 

Relative yield (%)        

In ][h \_ m__h ch nb_ nb[n nb_ l_f[ncp_ sc_f^ (%) ]i\ q_cabn 

i` R_ha[g [h^ R[m[o micf m_lc_m q[m mcahc`c][hnfs [ff_]n_^ 

\s ^cff_l_hn nl_[ng_hnm i` NPK `_lncfct_l [m `ifc[l mjl[s  

(Fca. 3). Tb_ bcab_mn l_f[ncp_ sc_f^ i` mq__n ]ilh aliqh ch 

R_ha[g micf m_lc_m q[m l_]il^_^ ch 75 [h^ 100 % NPK `ifc-

[l nl_[ng_hn. Ih ][m_ i` R[m[o micf m_lc_m bcab_mn l_f[ncp_ 

sc_f^ i` mq__n ]ilh `ioh^ ch jf[hnm nl_[n_^ qcnb 25 [h^ 75 

% NPK nl_[ng_hn. Tb_ ]ihnlif nl_[ng_hn jli^o]_^ nb_ 

fiq_mn l_f[ncp_ sc_f^ `il nb_ \inb micf m_lc_m.  

Dry weight        

Dls q_cabn i` nb_ jf[hn q[m g_[mol_^ [n nb_ _h^ i` nb_ 

_rj_lcg_hn miih [m nb_ jf[hn q[m b[lp_mn_^ [h^ cn q[m 

[ff_]n_^ mcahc`c][hnfs qcnb nb_ `ifc[l NPK [jjfc][ncih ch 2 

micf m_lc_m (Fca. 4).  Riin ^ls q_cabn i` nb_ mq__n ]ilh q[m 

nb_ bcab_mn 10.55 a [n nb_ 50 % NPK nl_[ng_hn, qbcf_ nb_ 

fiq_mn p[fo_ l_]il^_^ ch ]ihnlif jf[hnm.  Sq__n ]ilh m__^-

fcham i` R_ha[g micf m_lc_m nl_[n_^ qcnb 50 % NPK jli-

^o]_^ nb_ bcab_mn mn_g, f_[` [h^ `fiq_l ^ls q_cabn qcnb [ 

p[fo_ i` 32.23 a, 24.28 a [h^ 3.23 a l_mj_]ncp_fs. Oh nb_ 

inb_l b[h^, nb_ fiq_mn l_[^cha i` liin, mn_g [h^ f_[` q_l_ 

mbiqh ch nb_ ]ihnlif nl_[ng_hn (Fca. 5). Tb_ mq__n ]ilh 

`fiq_l ^ls q_cabn q[m hin mcahc`c][hnfs [ff_]n_^ \s nb_ 

^cff_l_hn l[n_ i` NPK ch \inb micf m_lc_m (Fca. 5). 

 Sq__n ]ilh jf[hn ]ofncp[n_^ ch R[m[o micf m_lc_m qcnb 
^cff_l_hn l[n_ i` NPK [m [ `ifc[l [jjfc][ncih b[m l_mofn_^ [ 

mcahc`c][hn _ff_]n ih ^ls q_cabn i` nb_ jf[hn. Riin ^ls 

q_cabn i` nb_ mq__n ]ilh q[m nb_ bcab_mn (9.26 a) qcnb nb_ 

100 % NPK. Tb_ nl_[ng_hn 75 % jli^o]_^ bcab_mn mn_g 

Fca. 1. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih `l_mb ]i\ q_cabn [h^ ]i\ b_cabn i` mq__n ]ilh aliqh ch l_ha[g [h^ l[m[o micf m_lc_m.    
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[h^ f_[` ^ls q_cabn qcnb [ p[fo_ i` 26.108 a [h^ 30.04 a 

l_mj_]ncp_fs. Ffiq_l ^ls i` mq__n ]ilh jf[hn q_cabn q[m 

hin [ff_]n_^ mcahc`c][hnfs \s nb_ ^cff_l_hn l[n_m i` `ifc[l 

`_lncfct_l [n R[m[o micf m_lc_m (Fca. 5).  

Root nutrient concentration (%) of plant cultivated in 

Rengam soil series            

Tb_ g[]li [h^ gc]lihonlc_hnm ]ih]_hnl[ncih i` mq__n 

]ilh liin ]ofncp[n_^ ch R_ha[g micf m_lc_m q_l_ hin [ff_]n-

_^ mcahc`c][hnfs \s omcha NPK [m `ifc[l [jjfc][ncih (T[\f_ 6).  

Ah ch]l_[m_ ch nb_ l[n_ i` NPK l_mofnm ni ch]l_[m_ ch ]ih-

]_hnl[ncih i` Ma, Co, C[ [h^ P ch nb_ ]ilh liin \on ^_-

]l_[m_ nb_ ]ih]_hnl[ncih i` Mh (T[\f_ 6). Tb_ nl_[ng_hn 75 

% l_mofn_^ bcab ]ih]_hnl[ncih N [h^ K qcnb [ p[fo_ i` 

1.0794 [h^ 2.322 % l_mj_]ncp_fs, qbcf_ 50 % nl_[ng_hn 

l_mofn_^ bcab_l Zh ]ih]_hnl[ncih [lioh^ 0.00149 %.  

 Tb_l_ q[m hi mn[ncmnc][ffs mcahc`c][hn _ff_]n i` omcha 

NPK [m [ `ifc[l [jjfc][ncih ih honlc_hn ]ih]_hnl[ncih i` 

]ilh liin ]ofncp[n_^ ch R[m[o micf m_lc_m ch [ff honlc_hnm [h-

[fsm_^ _r]_jn `il N [h^ Ma (T[\f_ 6). Tb_ bcab_mn ]ih]_h-

nl[ncih i` N l_]il^_^ [n 75 % nl_[ng_hn qcnb [ p[fo_ i` 

1.0364 %. Oh nb_ inb_l mc^_, nb_ ]ih]_hnl[ncih i` Ma q[m 
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Fca. 2. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih `l_mb ]i\ ^c[g_n_l i` mq__n ]ilh aliqh ch R_ha[g [h^ R[m[o micf m_lc_m.  

Fca. 3. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih l_f[ncp_ sc_f^ i` mq__n ]ilh 
aliqh ch R_ha[g [h^ R[m[o micf m_lc_m.  

Fca. 4. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih liin [h^ mn_g ^ls q_cabn i` 
mq__n ]ilh aliqh ch R_ha[g [h^ R[m[o micf m_lc_m.  

Fca. 5. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih f_[p_m [h^ `fiq_l ^ls q_cabn 
i` mq__n ]ilh aliqh ch R_ha[g [h^ R[m[o micf m_lc_m.  
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l_[]b_^ ni nb_ bcab_mn [n nb_ jf[hn nl_[n_^ qcnb nb_ l[n_ i` 

100 % [n 0.1839 %. Afnbioab, mq__n ]ilh nl_[n_^ qcnb nb_ 

l[n_ i` 75 % i` NPK [m [ `ifc[l `_lncfct_l l_mofn_^ ni 0.1826 

%. Tb_ ]ihnlif nl_[ng_hn l_mofn_^ fiq_mn [giohn i` Ma ch 

nb_ liin i` mq__n ]ilh (T[\f_ 6).  

 

Stem nutrient concentration (%)       

Tb_ ^cff_l_hn nl_[ng_hn i` NPK [m [ `ifc[l mjl[s ^c^ hin 

jli^o]_ mcahc`c][hn _ff_]nm ih honlc_hn ]ih]_hnl[ncih _r-

]_jn `il F_ [h^ Mh ch nb_ mn_g ncmmo_ i` ]ilh jf[hn ]ofncp[n-

_^ ch R_ha[g micf m_lc_m oh^_l nbcm mno^s (T[\f_ 7).  Am `il 

F_, [h ch]l_[m_ ch nb_ l[n_ i` NPK l_mofnm ni ^_]l_[m_ ch 

]ih]_hnl[ncih ch nb_ ]ilh mn_g ncmmo_. Tb_ bcab_mn [giohn 

i` F_ [h^ Mh l_]il^_^ ch nb_ nl_[ng_hn 25 % NPK qcnb [ 

p[fo_ i` 0.118 % [h^ 0.0243 %, biq_p_l, cn mn[lnm ni ^_-

]l_[m_ qcnb nb_ bcab_l ]ih]_hnl[ncih i` NPK. Tb_ fiq_mn 

]ih]_hnl[ncih i` nb_ Mh honlc_hn _f_g_hn [n mn_g ncmmo_ i` 

]ihnlif mq__n ]ilh q[m `ioh^ ni \_ [n 0.0098 %.  Tb_ ]ih-

]_hnl[ncih i` F_ [h^ Mh honlc_hnm ch nb_ ]ilh mn_g ]ofncp[n-

_^ ch R[m[o micf m_lc_m q[m mcahc`c][hnfs [ff_]n_^ \s nb_ l[n_ 

i` NPK [m [ `ifc[l [jjfc][ncih ch nbcm mno^s (T[\f_ 7). Onb_l 

g[]li [h^ gc]li honlc_hnm q_l_ hin mcahc`c][hnfs [ff_]n_^ 

\s nb_ ^cff_l_hn l[n_m i` NPK [m `ifc[l mjl[s. Cihnlif nl_[n-

g_hn `iffiq_^ \s l[n_ i` 75 % l_mofn_^ ni [ bcab ]ih]_h-

nl[ncih i` F_ [n 0.1549 [h^ 0.1205 % l_mj_]ncp_fs. Tb_ 

[giohn i` Mh ch nb_ mn_g i` mq__n ]ilh q[m [fmi bcab_mn ch 

]ihnlif jf[hnm ]igj[l_^ ni inb_l nl_[ng_hnm (T[\f_ 7).  

 

Leaf tissue nutrient concentration (%)         

Tb_ ]ih]_hnl[ncih i` N, P [h^ C[ honlc_hnm ch nb_ ]ilh f_[` 

qbc]b cm ]ofncp[n_^ ch R_ha[g micf m_lc_m q[m mcahc`c][hnfs 

[ff_]n_^ \s nb_ l[n_ i` NPK [m [ `ifc[l [jjfc][ncih (T[\f_ 8). 

Tb_ bcab_mn [giohn i` N ]ih]_hnl[ncih (1.18 %) q[m l_]-

il^_^ ch 100 % NPK nl_[ng_hn [h^ ]ihnlif nl_[ng_hn 

sc_f^_^ fiq_mn [giohn i` N. L_[` P ]ihn_hn q[m bcab_mn ch 

25 % NPK nl_[ng_hn, qb_l_[m, ]ihnlif jf[hnm jli^o]_^ nb_ 

fiq_mn [giohn (T[\f_ 8).  Tb_ Liq_mn ]ih]_hnl[ncih i` nb_ 

C[ honlc_hn _f_g_hn [n f_[` ncmmo_ i` mq__n ]ilh q[m `ioh^ 

`il nb_ ]ihnlif jf[hnm, qb_l_[m, nb_ jf[hn nl_[n_^ qcnb nb_ 

l[n_ i` 100 % jli^o]_^ nb_ bcab_mn [giohn i` C[          

0.7178 %.   

 R_mofn mbiq_^ hi mcahc`c][hn _ff_]n i` NPK l[n_ 
[]limm [ff g_[mol_^ honlc_hnm _f_g_hn _r]_jn `il Zh, K [h^ 

Co qbc]b mbiqm [ mcahc`c][hn _ff_]n n[\f_ 8 ch R[m[o micf 

m_lc_m. Am `il Zh, [h ch]l_[m_ ch nb_ l[n_ i` NPK [n 100 % 

l_mofnm ni bcab ]ih]_hnl[ncih i` Zh [n 0.0081 qbcf_ ]ihnlif 

nl_[ng_hn l_mofn_^ nb_ fiq_mn ]ih]_hnl[ncih i` Zh qcnb [ 

p[fo_ i` 0.021 %. Tb_ fiq_mn ]ih]_hnl[ncih (1.9144 %) i` 

nb_ K honlc_hn _f_g_hn i` f_[` ncmmo_ i` mq__n ]ilh q[m 

`ioh^ ch ]ihnlif jf[hnm, ih nb_ inb_l b[h^m jf[hnm nl_[n_^ 

qcnb nb_ l[n_ i` 75 % [h^ 25 % l_mofn_^ ni nb_ bcab_mn ]ih-

]_hnl[ncih i` nb_ K qcnb [ p[fo_ i` 2.5787 [h^ 2.2420 l_-

mj_]ncp_fs. Tb_l_ q[m [fmi [ mcahc`c][hn _ff_]n ih ]ih]_h-

nl[ncih i` Co, qb_l_ nb_ jf[hn nl_[n_^ qcnb nb_ bcab l[n_ i` 

NPK 100 % l_mofn_^ ni nb_ bcab ]ih]_hnl[ncih i` Co [n 

0.0007 (T[\f_ 8). 

Socl s_rc_s Tr_[t  % N P K C[ Ma Cu Zn F_ Mn 

R_ha[g 

0 0.832[ 0.108[ 1.467[ 0.220[ 0.158 [ 0.0006[ 0.0010[ 0.615[ 0.0078[ 

25 0.8575[ 0.09[ 1.354[ 0.199[ 0.153[ 0.0004[ 0.0012[ 0.389[ 0.0448[ 

50 1.227[ 0.093[ 2.025[ 0.276[ 0.177[ 0.0006[ 0.00149[ 0.771[ 0.0162[ 

75 1.079[ 0.079[ 2.322[ 0.301[ 0.145[ 0.0011[ 0.00148[ 0.535[ 0.0115[ 

100 1.059[ 0.125[ 1.469[ 0.310[ 0.230[ 0.0014[ 0.00135[ 0.574[ 0.0130[ 

R[m[o 

0 1.016[ 0.182[ 1.441[ 0.227[ 0.120[\ 0.0006[ 0.0021[ 0.308[ 0.0554[ 

25 0.803\ 0.146 [ 1.424[ 0.137[ 0.108\ 0.0010[ 0.0019 [ 0.203[ 0.0346[ 

50 1.0156[ 0.499 [ 1.343[ 0.219[ 0.178[ 0.1706[ 0.0023[ 0.194[ 0.0304[ 

75 1.036[ 0.243[ 1.733[ 0.183[ 0.182[ 0.0005[ 0.0022[ 0.1149[ 0.0195[ 

100 1.031[ 0.179[ 1.500[ 0.242[ 0.183[ 0.0007[ 0.0016[ 0.200[ 0.0293[ 

T[\l_ 6. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih honlc_hn ]ihn_hnm (%) i` nb_ liin i` mq__n ]ilh jf[hn aliqh ch l_ha[g [h^ l[m[o micf m_lc_m.    

T[\l_ 7. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih honlc_hn ]ihn_hnm (%) i` nb_ mn_g i` mq__n ]ilh jf[hn aliqh ch R_ha[g [h^ R[m[o micf m_lc_m.    

Socl s_rc_s Tr_[t % N P K C[ Ma Cu Zn F_ Mn 

R_ha[g  

0 1.1235[ 0.1435[ 2.726[ 0.1749[ 0.1403[ 0.00035[ 0.00090[ 0.047\ 0.0098\ 

25 1.0551[ 0.1541[ 3.492[ 0.2097[ 0.1641[ 0.00044[ 0.00139[ 0.118[ 0.0243[ 

50 1.0288[ 0.1028[ 2.346[ 0.1534[ 0.1188[ 0.00075[ 0.00071[ 0.060\ 0.0135\ 

75 1.0425[ 0.1162[ 3.085[ 0.1777[ 0.1193[ 0.00260[ 0.00088[ 0.065\ 0.0128\ 

100 1.0186[ 0.1446[ 3.024[ 0.2008[ 0.5611[ 0.00030[ 0.0011[ 0.061\ 0.0143\ 

0 1.1205[  0.3387[  2.8075[  0.2006[  0.1154[  0.00030[  0.0034[  0.1549[  0.0323[ 

R[m[o 

25 1.0503[  0.1672[  2.9809[  0.1663[  0.0980[  0.0020[  0.0038[  0.0288]  0.0073] 

50 0.9922[  0.2802[  2.4747[ 0.1361[  0.1231[  0.0003[  0.0036[  0.0369]  0.0087] 

75 1.0482[ 0.2674[  2.1893[ 0.1362[  0.1071[  0.0004[  0.0025[  0.1205[\  0.0253[\ 

100 0.9742[  0.2567[  2.5652[  0.1863[ 0.1448[  0.0003[  0.0043[ 0.0597\]  0.0123]\ 
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Flower nutrient concentration (%)          

Tb_l_ q[m mn[ncmnc][ffs mcahc`c][hn _ff_]n i` omcha NPK [m [ 
`ifc[l [jjfc][ncih ih honlc_hn ]ih]_hnl[ncih i` ]ilh `fiq_l 

]ofncp[n_^ ch R_ha[g micf m_lc_m ch [ff honlc_hnm [h[fsm_^ 

_r]_jn `il N, F_, Ma, Mh [h^ C[ (T[\f_ 9). Umcha l[n_m i` 25, 

50 [h^ 100 % b[p_ nb_ bcab_mn ]ih]_hnl[ncih i` Zh [n 

0.00592, 0.00532 [h^ 0.00571 l_mj_]ncp_fs. Tb_ l[n_ i` 25 

% NPK jli^o]_^ nb_ bcab_mn ]ih]_hnl[ncih i` K [h^ Co 

qcnb [ ]ih]_hnl[ncih i` 0.913 [h^ [n 0.0008 %. Tb_ mq__n 

]ilh m__^fcham nl_[n_^ qcnb 75 % i` NPK [m [ `ifc[l `_lncfct_l 

l_mofn_^ ni bcab_mn [giohn i` P qcnb [ p[fo_ i` 0.1428. 

 

Tb_ honlc_hnm ]ih]_hnl[ncih i` ]ilh `fiq_l ]ofncp[n_^ ch 

R[m[o micf m_lc_m q_l_ hin [ff_]n_^ mcahc`c][hnfs \s nb_ 

^cff_l_hn ^im_m i` NPK [m [ `ifc[l [jjfc][ncih (T[\f_ 9). Tb_ 

[giohn i` g[]li honlc_hnm (N, P & K) q[m ch]l_[m_^ qcnb 

nb_ fiq_l ^im_ i` NPK (25 % NPK) \on ^_]l_[m_ qcnb bcab 

^im_m i` NPK. Tb_ jf[hnm nl_[n_^ qcnb 75 % NPK l_mofn_^ 

bcab_l [giohn i` Ma, Zh, F_ [h^ Mh ch nb_ `fiq_l i` mq__n 

]ilh (T[\f_ 9).   

 

Dcs]usscon  

Ti _p[fo[n_ nb_ _ff_]nm i` `ifc[l g[]lihonlc_hnm ih nb_ 

aliqnb, sc_f^ [h^ chn_lh[f honlc_hn ]ihn_hn i` mq__n ]ilh 

]ofncp[n_^ ih R_ha[g [h^ R[m[o micf m_lc_m oh^_l al__h-

biom_ ]ih^cncihm, ^cff_l_hn j_l]_hn[a_m i` NPK `_lncfcm_lm 

q_l_ [jjfc_^ [m [ `ifc[l mjl[s.  Tb_ l_mofnm mbiq_^ nb[n 

`ifc[l [jjfc][ncih i` g[]lihonlc_hnm (NPK) [n 75 % [h^   

100 % NKP mcahc`c][hnfs cgjlip_^ nb_ jf[hn aliqnb [h^ 

^_p_fijg_hn i` nb_ mq__n ]ilh aliqh ch R_ha[g [h^ R[-

m[o micf m_lc_m. Tbcm mno^s ]ih`clg_^ nb[n `ifc[l [jjfc][ncih 

i` NPK honlc_hnm ch]l_[m_^ nb_ aliqnb, sc_f^ [h^ honlc_hn 

f_p_fm ch mq__n ]ilh jf[hnm oh^_l al__hbiom_ ]ih^cncih. 

Tb_ jf[hn b_cabn i` nb_ mq__n ]ilh ch]l_[m_^ mcahc`c][hnfs 

qcnb nb_ `ifc[l NPK. Fifc[l honlc_hn ][h ch]l_[m_ nb_ ]lij 

sc_f^ \s cgjlipcha nb_ [p[cf[\cfcns i` nb_ honlc_hnm ]ig-

j[l_^ ni nb_ micf [jjfc_^ honlc_hnm qbc]b mig_ncg_m [l_ 

hin l_[^cfs [p[cf[\f_ ch nb_ micf (20). Tb_s [fmi l_jiln_^ 

nb[n `ifc[l [jjfc][ncih i` honlc_hn cgjlip_m nb_ ko[fcns i` 

]_l_[fm, p_a_n[\f_m, [h^ `locn nl__m ch [fe[fch_ [h^ ][f][l_-

iom micf. Tbcm ]oll_hn mno^s mbiq_^ nb[n `ifc[l mjl[s i` NPK 

ch]l_[m_^ aliqnb, sc_f^ [h^ honlc_hn []]ogof[ncih ch nb_ 

mq__n ]ilh jf[hnm. Ih nbcm mno^s, nb_ jimcncp_ _ff_]n i` 

^cff_l_hn l[n_m i` NPK [m [ `ifc[l `_lncfct_l q_l_ l_]il^_^ ih 

mn_g qc^nb [h^ jf[hn b_cabn i` nb_ mq__n ]ilh ]ofncp[n_^ ch 

R_ha[g micf m_lc_m. Sn[lncha `lig nb_ 10DAS ni nb_ 50 DAS 

nbcm _ff_]n q[m mcahc`c][hn \_nq__h nb_ nl_[ng_hnm [h^ nb_ 

]ihnlif. 

 L_[` hog\_l [h^ f_[` [l_[ i` nb_ mq__n ]ilh ]ofnc-
p[n_^ ch R_ha[g micf m_lc_m mbiq [ mcahc`c][hn _ff_]n [m [ 

l_mofn i` ^cff_l_hn l[n_m i` NPK [jjfc_^ [m [ `ifc[l `_lncfct_l. 
Oh 3l^ [h^ 4nb g_[mol_g_hn nb_ jf[hn nl_[n_^ qcnb 75 % 
NPK nl_[ng_hn mcahc`c][hnfs ch]l_[m_^ nb_ f_[` hog\_l i` 

nb_ mq__n ]ilh m__^fcham. Tb_ f_[` [l_[ [fgimn ^io\f_ ch 
nl_[n_^ mq__n ]ilh i` R_ha[g micf m_lc_m ]igj[l_^ ni nb_ 
]ihnlif ih_m ch al__hbiom_ ]ih^cncih. Mch_l[f honlc_hnm 

Socl s_rc_s Tr_[t  % N P K C[ Ma Cu Zn F_ Mn 

R_ha[g 

0 1.0380\ 0.1752\ 2.4136[ 0.4684\ 0.269[ 0.00043[ 0.00216[ 0.075[ 0.0203[ 

25 1.0744[ 0.3035 2.9516[ 0.7032[ 0.300[ 0.00211[ 0.00249[ 0.083[ 0.0240[ 

50 1.0465[ 0.1975 2.6622[ 0. 4890\ 0.272[ 0.00058[ 0.00171[ 0.152[ 0.0231[ 

75 1.0746[ 0.1994 2.8203[ 0.5983[\ 0.224 [ 0.00051[ 0.00239[ 0.061[ 0.0184[ 

100 1.1775[ 0.1827 2.8719[ 0.7178[ 0.270 [ 0.00068[ 0.00215[ 0.079[ 0.0234[ 

  R[m[o 

0 1.0448[ 0.1427 1.9144\ 0.6157[ 0.2149[ 0.0004\ 0.0021\ 0.0716[ 0.0251[ 

25 0.9236[ 0.1908 2.2420[\ 0.5784[ 0.2209[ 0.0005\ 0.0031\ 0.0547[ 0.0230[ 

50 0.9998[ 0.2383 2.0363[\ 0.5951[ 0.3148[ 0.0004\ 0.0041\ 0.084[ 0.0279[ 

75 0.9686[ 0.2510 2.5787[ 0.5155[ 0.2278[ 0.0004\ 0.0040\ 0.0840[ 0.0253[ 

100 1.0863[ 0.3599[ 2.2535[\ 0.6855[ 0.3245[ 0.0007[ 0.0081[ 0.0718[ 0.0244[ 

T[\l_ 8. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih honlc_hn ]ihn_hnm (%) i` nb_ f_[` i` mq__n ]ilh jf[hn aliqh ch l_ha[g [h^ l[m[o micf m_lc_m.    

Socl  s_rc_s Tr_[t % N P K C[ Ma Cu Zn F_ Mn 

R_ha[g 

0 2.0476[ 0.0644\ 0.913\ 0.1968[ 0.2580[ 0.0005[\ 0.00472\ 0.089[ 0.0204[ 

25 1.5860[ 0.1184[ 0.913[ 0.3468[ 0.3586[ 0.0008[ 0.00592[ 0.089[ 0.0220[ 

50 1.9124[ 0.1269[ 1.307[\ 0.2385[ 0.2907[ 0.0006[\ 0.00532[ 0.130[ 0.0323[ 

75 1.7712[ 0.1428[ 1.307[\ 0.2434[ 0.3140[ 0.0004\ 0.00512[ 0.190[ 0.0407[ 

100 1.7819[ 0.1174[ 1.095[\ 0.2877[ 0.3003[ 0.0006[\ 0.00571[ 0.305[ 0.0656[ 

R[m[o 

0 1.8672[ 0.1344[ 1.4904[ 0.2567[ 0.1864[ 0.0003[ 0.0058[ 0.1114[ 0.0304[ 

25 2.7741[ 0.2408[ 1.4904[ 0.2388[ 0.1864[ 0.0005[ 0.0070[ 0.1235[ 0.0359[ 

50 1.8662[ 0.1892[ 1.3751[ 0.2582[ 0.2324[ 0.0006[ 0.0075[ 0.2189[ 0.0555[ 

75 1.4622[ 0.2051[ 1.2045[ 0.2515[ 0.2343[ 0.0004[ 0.0091[ 0.1429[ 0.0381[ 

100 1.6633[ 0.8087[ 1.5454[ 0.2826[ 0.2217[ 0.0006[ 0.0095[ 0.1245[ 0.0327[ 

T[\l_ 9. Eff_]nm i` ^cff_l_hn f_p_f i` `ifc[l NPK ih honlc_hn ]ihn_hnm (%) i` nb_ `fiq_l i` mq__n ]ilh jf[hn aliqh ch l_ha[g micf m_lc_m.    
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jf[s [ mcahc`c][hn lif_ ch ]_ff ^cpcmcih, ]_ff ^cff_l_hnc[ncihm, 
`ilg[ncih i` ]bfilijbsff, jbinimshnb_mcm jli]_mm, _htsg_ 

[]ncpcns, `cr[ncih [h^ l_^o]ncih i` hcnlia_h. Wbcf_, nb_ 
_ff_]n i` `ifc[l `_lncfcm_l ih nb_ jf[hn ]ofncp[n_^ ch R[m[o micf 
m_lc_m ^c^ hin mbiq mcahc`c][hn ch]l_[m_ ih f_[` [l_[. Sq__n 

]ilh `fiq_lcha [fmi [ff_]n_^ \s `ifc[l `_lncfct[ncih oh^_l 
al__hbiom_ ]ih^cncih. Fifc[l `_lncfct_l i` NPK [n nb_ l[n_ i` 
75 % _hb[h]_ nb_ `fiq_lcha i` nb_ mq__n ]ilh jf[hn_^ ch 

R_ha[g micf m_lc_m [h^ cn l_kocl_m ihfs 48 ^[sm `il `fiq_l-
cha qbcf_ ]ihnlif jf[hnm l_kocl_^ 54 ^[sm ni [jj_[l nb_ 
`fiq_lm. Fil nb_ R[m[o micf m_lc_m, 100 % NPK nl_[ng_hn 

mncgof[n_ nb_ `fiq_lcha [h^ l_kocl_m f_mm ncg_ ni ]igjf_n_ 
`fiq_lcha. Ah ch]l_[m_^ ]lij l_mjihm_m mo]b [m bcab_l 
jf[hn b_cabn, f_[` hog\_l [h^ f_[` [l_[ q_l_ l_]il^_^ qcnb 

nb_ [jjfc][ncih i` ^cff_l_hn g[]lihonlc_hnm q[m l_jiln_^ 
(21). Tb_ `ifc[l [jjfc][ncih i` ol_[ \_`il_ `f[a f_[` _g_l-
a_h]_ ch]l_[m_^ nb_ `fiq_lcha [h^ al[ch sc_f^ qb_h N 

[p[cf[\cfcns cm fcgcn_^ (22). In q[m [fmi l_jiln_^ nb[n `ifc[l 
[jjfc][ncih i` `_lncfct_l ch]l_[m_ al[ch [h^ mnip_l sc_f^m, 
hog\_l i` al[chm j_l _[l, 1000 m__^ q_cabn [h^ ch^cpc^o[f 

al[ch q_cabn (23).  

 Ci\ il sc_f^ ]b[l[]n_lcmnc]m i` mq__n ]ilh ]ofncp[n_^ 
ch R_ha[g [h^ R[m[o micf m_lc_m [ff_]n_^ \s ^cff_l_hn l[n_m 
i` `ifc[l `_lncfct_l [n al__hbiom_ ]ih^cncih. Fl_mb ]i\ 
q_cabn, ]i\ ^c[g_n_l [h^ ]i\ b_cabn q_l_ l_]il^_^ ch nbcm 

mno^s. Tb_ l_mofnm i` nbcm mno^s mbiq_^ nb[n jf[hnm nl_[n_^ 
qcnb 75 % [h^ 100 % NPK [m `ifc[l [jjfc][ncih mcahc`c][hnfs 
cgjlip_^ nb_ ]i\ ]b[l[]n_lcmnc]m i` nb_ mq__n ]ilh. Mch_l-

[f honlc_hnm [l_ cgjiln[hn `il nb_ g_n[\ifc] jli]_mm_m nb[n 
\_ach qcnb ]_ff ^cpcmcih [h^ ]ihncho_ nblioab ^cff_l_hnc[-
ncih, jbinimshnb_mcm, l_mjcl[ncih, _htsg_ []ncpcns, hcnli-

a_h `cr[ncih [h^ l_^o]ncih ch jf[hnm (24). Tbcm mno^s 
mbiq_^ nb[n `ifc[l mjl[s i` g[]lihonlc_hnm ch]l_[m_^ nb_ 
`l_mb ]i\ q_cabn, ]i\ hog\_l [h^ ^ls g[nn_l sc_f^ i` 

mq__n ]ilh. Ool l_mofnm [fmi mbiq_^ nb[n 75 % ni 100 % 
NPK nl_[ng_hnm q_l_ \_nn_l ni cgjlip_ nb_ ]i\ ]b[l[]n_l-
cmnc]m i` nb_ mq__n ]ilh ]ofncp[n_^ ch R_ha[g [h^ R[m[o 

micf m_lc_m oh^_l al__hbiom_ ]ih^cncih. Tb_ sc_f^ ]b[l[]-
n_lcmnc]m i` mq__n ]ilh cgjlip_^ \s `ifc[l g[]lihonlc_hnm 
^o_ ni ch]l_[mcha _htsg_ []ncpcnc_m, `fiq_l mncgof[ncih, 

jiff_h pc[\cfcns [h^ al[ch `cffcha (25). Afmi mn[n_^ nb[n `ifc[l 
[jjfc][ncih i` gc]lihonlc_hnm ch]l_[m_m nb_ ]i\ q_cabn i` 
]ilh \s cgjlipcha jf[hn aliqnb, jbsmcifiac][f [h^ \ci-

]b_gc][f jli]_mm_m. Ool l_mofnm mbiq_^ nb[n nb_ l_f[ncp_ 
sc_f^ i` ]i\ q_cabn ch]l_[m_^ qcnb `ifc[l `_lncfct_l nl_[n-
g_hn ch al__h biom_ ]ih^cncihm. In q[m _[lfc_l l_jiln_^ 

nb[n `ifc[l [jjfc][ncih g[]li [h^ gc]lihonlc_hnm ch]l_[m_ 
nb_ aliqnb [h^ al[ch l_f[ncp_ sc_f^ i` ^[bfc[ (21). Ih nbcm 
mno^s, nb_ bcab_mn l_f[ncp_ sc_f^ q[m l_]il^_^ ch 75 % NPK 

nl_[ng_hn, qbc]b cm mojjiln_^ \s `ch^cham i` [hinb_l mno^s 
(26). Ool mno^s _hmol_^ g[rcgog oncfct[ncih i` l_miol]_m 
[h^ [m q_ff acp_ [h chmcabn `il `olnb_l l_m_[l]b ch `ch^cha 

nb_ gchcgog l[n_ i` NPK [m [ `ifc[l [jjfc][ncih nb[n qcff 
acp_ ijncgog mq__n ]ilh aliqnb j_l`ilg[h]_ [h^ sc_f^. 
Ih [^^cncih, nb_ `ifc[l honlc_hnm ni ]ilh jf[hnm ch]l_[m_ nb_ 

mshnb_mcm [h^ nl[hmfi][ncih i` hih-mnlo]nol[f ][l\ibs-
^l[n_m `lig f_[` ni mn_gm, qbc]b mncgof[n_m nb_ mo]lim_ 
jbimjb[n_ mshnb[m_ (SPS) []ncpcns, [h^ ch nolh, qbc]b ch-

]l_[m_ `fiq_lcha [h^ `cff_^ al[ch hog\_l [h^ al[ch q_cabn 
j_l ]i\.    

 Ool l_mofnm mbiq_^ nb[n `ifc[l [jjfc][ncih g[]liho-

nlc_hnm ch]l_[m_^ f_[` [l_[ [h^ f_[` hog\_l i` mq__n ]ilh 

]ofncp[n_^ ch al__h biom_ oh^_l 2 ^cff_l_hn nsj_m i` micf. 

Eria_hiom g[]lihonlc_hnm g[s \_ ch]l_[m_^ nb_ ]_ff ^cpc-

mcih, ]_ff jlifc`_l[ncih [h^ g[nol[ncih i` f_[` jlcgil^c[ 

nbom ch]l_[m_^ nb_ f_[` hog\_l [h^ f_[` [l_[ i` mq__n ]ilh 

m__^fcham. L_[` [l_[, f_[` [l_[ ch^_r, ]bfilijbsff ]ihn_hn 

[h^ aliqnb l[n_ i` nb_ ]lij l_aof[n_^ \s nb_ `ifc[l [jjfc][-

ncih i` honlc_hn _f_g_hnm (27). Ih [^^cncih, mshnb_mcm [h^ 

nl[hmfi][ncih i` hih-mnlo]nol[f ][l\ibs^l[n_m `lig f_[` ni 

mn_gm il inb_l mche [l_[m ch]l_[m_m \s [jjfscha nb_ `ifc[l 

`_lncfct[ncih, qbc]b _h]iol[a_ nb_ mo]lim_ jbimjb[n_ msh-

nb[m_ (SPS) []ncpcns [h^ ch nolh ch]l_[m_ `cff_^ al[ch hog-

\_l [h^ al[ch q_cabn j_l j[hc]f_ ch lc]_ jf[hnm (28). Tb_ 

]lij aliqnb, ^_p_fijg_hn [h^ sc_f^ ch]l_[m_^ qb_h [jjfs 

`ifc[l `_lncfct[ncih i` g[]li [h^ gc]lihonlc_hnm (29). Oh nb_ 

inb_l b[h^, cn b[m \__h mbiqh nb[n `ifc[l ol_[ mjl[sm [n nb_ 

\iin mn[a_, qb_h hcnlia_h [p[cf[\cfcns cm kocn_ fiq, cg-

jlip_ g[ct_ al[ch sc_f^ [h^ al[ch `cffcha j_l]_hn[a_ (30).  

 Tb_ ]i\ il sc_f^ ]b[l[]n_lcmnc]m i` mq__n ]ilh cg-

jlip_^ \s nb_ `ifc[l g[]lihonlc_hnm ch nbcm mno^s. Pin[mmc-

og [h^ g[ah_mcog j[lnc]cj[n_ ch nb_ nl[hmjiln[ncih i` 

jbinimshnb[n_m `lig nb_ miol]_ ni nb_ mche [h^ _r_ln_^ [ 

mcahc`c][hn _ff_]n ih nb_ q_cabn i` al[chm ch nb_ ]i\ (31).  

Tb_ ]ig\ch[ncih i` g[]li [h^ gc]lihonlc_hnm q_l_ \_nn_l 

nb[h ]ihp_hncih[f `_lncfcm_lm qbc]b f[]e_^ gc]lihonlc_hnm, 

[h^ sc_f^ i` nb_ mq__n ]ilh q[m bcab_l qcnb nb_ ]ig\ch_^ 

`ifc[l `_lncfct_l (32). Fifc[l `_lncfct[ncih cm [ \_nn_l n_]bhcko_ 

ni mojjfs nb_ g[]li [h^ gc]li honlc_hnm qb_l_ jf[hnm il 

micf f[]e i` honlc_hn [p[cf[\cfcns (33).  

 Mch_l[f honlc_hnm [jjfc_^ nijc][ffs cgjlip_^ nb_ 

[giohn i` ]bfilijbsff ch f_[p_m [h^ nb_ l[n_ i` jbinimsh-

nb_mcm, qbc]b ch nolh ch]l_[m_^ ]lij aliqnb [h^ ^ls q_cabn 

(34). Pf[hn aliqnb l[n_ cm mcahc`c][hnfs ]ihh_]n_^ qcnb f_[` 

]bfilijbsff ]ihn_hn, qbc]b cm nb_ ]igjih_hn nb[n ]ihnlifm 

jbinimshnb_mcm. A]]il^cha ni nbcm mno^s, mq__n ]ilh jf[hnm' 

aliqcha ^ls q_cabn ch l_mjihm_ ni `ifc[l mjl[s g[s \_ 

][om_^ \s [ `[mn_l jbinimshnb_nc] l[n_ [h^ [ nl[hm`_l i` 

][l\ibs^l[n_m `lig nb_ f_[p_m ni nb_ al[chm (35). Fifc[l 

hcnlia_h `__^cha b[m [ ]ihmc^_l[\f_ cgj[]n ih ^ls g[nn_l 

[]]ogof[ncih [m q_ff [m h_n jbinimshnb_nc] l[n_ (36). Ojnc-

gog ]ih]_hnl[ncih i` honlc_hnm [m [ `ifc[l [jjfc][ncih ch-

]l_[m_^ jbinimshnb_mcm, cgjlip_^ []]ogof[ncih [h^ 

nl[hmfi][ncih i` jbinimshnb[n_m ch nb_ al[ch [h^ jli^o]_^ 

b_[fnbs j[hc]f_ (37), [h^ [fmi ch]l_[m_^ nb_ sc_f^ i` al[ch 

[h^ ^ls g[nn_l ]ihn_hn (38). Pf[hn aliqnb cgjlip_^ \s 

[jjfscha `ifc[l mjl[s i` Mh, [fmi ch]l_[m_^ nb_ sc_f^ [h^ 

\cig[mm ]ihn_hn ch qb_[n (39). Ncnlia_h cm [ jlcg[ls ]ih-

mncno_hn qbc]b l_aof[n_m jf[hn aliqnb [h^ ^_p_fijg_hn \s 

[ff_]ncha jlin_ch mshnb_mcm [h^ jli^o]ncih i` jf[hn aliqnb 

l_aof[nilm, h_olinl[hmgcnn_lm [h^ [hncirc^[hn ]igjioh^m 

(40). 

 Ih nbcm al__hbiom_ mno^s, [jjfscha ^cff_l_hn 

[giohnm i` NPK [m [ `ifc[l mjl[s _hb[h]_^ nb_ chn_lh[f 

f_p_f i` g[]li [h^ gc]lihonlc_hn ]ihn_hn ch nb_ ]ilh _[l 

f_[`, g[nol_ f_[p_m, ]ilh mn_g, ]ilh ]i\, ]ilh `fiq_l [h^ 

qbif_ jf[hn. Tbcm ch]l_[m_^ honlcncih[f f_p_f g[s l_mofn ch 

cgjlip_g_hnm ch nb_ [giohn i` ]bfilijbsff, nb_ h_n jbi-

nimshnb_nc] l[n_, nb_ []ncpcns i` mo]lim_ jbimjb[n_ msh-
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nb[m_ (SPS) [h^ nb_ []]ogof[ncih i` jbinimshnb[n_m ch nb_ 

jf[hnm. Ih ]igj[lcmih ni nb_ ]ihnlif g[ct_ jf[hnm, nb_ 

nl_[n_^ g[ct_ jf[hnm jli^o]_^ gil_ ]i\m, b[^ bcab_l 

`l_mb ]i\ q_cabnm, [h^ jli^o]_^ gil_ ^ls g[nn_l. A]]il^-

cha ni mno^c_m, `ifc[l [jjfc][ncihm i` hcnlia_h (N), jbimjbi-

liom (P) [h^ jin[mmcog (K) \iimn ]lij aliqnb [h^ ionjon 

ch ^ls f[h^ [l_[m (41). Hiq_p_l, nb_ Zh ]ihn_hn i` qb_[n 

m__^ [h^ `fiol l_^o]_^ [m [ l_mofn i` `ifc[l [jjfc][ncih i` 

NPK _f_g_hnm [m `ifc[l jbimjbilom (P). In cm ]iggih jl[]-

ncm_ ch momn[ch[\f_ [alc]ofnol_ ni _gjfis g[]lihonlc_hnm [m 

[ `ifc[l mjl[s ni [^^l_mm micf honlc_hn ^_`c]c_h]c_m. Ih [^^c-

ncih ni [\mil\cha fcabn [h^ CO2 `il jbinimshnb_mcm, jf[hn 

f_[p_m g[s [fmi [\mil\ honlc_hnm \_][om_ nbcm cm [fl_[^s 

ehiqh [h^ om_^ ch honlc_hn g[h[a_g_hn msmn_gm (42). In 

b[m \__h l_jiln_^ nb[n qb_h jf[hnm nl_[n_^ qcnb NPK [m [ 

`ifc[l [jjfc][ncih [n nb_ `fiq_lcha mn[a_ ch]l_[m_^ N oj-

n[e_ [ft_l `fiq_lcha [h^ jlin_ch ]ihn_hn ch nb_ al[ch (43). 

Fifc[l g[]lihonlc_hn ch^o]_^ liin aliqnb i` qb_[n f_^ ni 

_hb[h]cha nb_ [\miljncih i` honlc_hn _f_g_hnm `lig nb_ 

micf (44). Tbom, _f_p[n_^ f_p_fm i` g[]li [h^ gc]lihonlc_hn 

]ihn_hn ch nb_ jf[hnm ch^__^ jf[s [ mcahc`c][hn lif_ ni cg-

jlipcha nb_ sc_f^ [h^ ko[fcns i` ]lij. In q[m [fmi l_jiln_^ 

nb[n qb_[n jli^o]ncih ch]l_[m_^ mcahc`c][hnfs qb_h [jjfs-

cha `ifc[l [jjfc][ncih i` honlc_hnm (45). 

 B_][om_ nb_ f_[` b[m hog_liom bif_m, ch]fo^cha 

mnig[n[, bs^[nbi^_m [h^ f_hnc]_f, nb_ jf[hn g[s _[mcfs 

[\mil\ honlc_hnm mjl[s_^ ih cn \s `ifc[l mjl[s. D_mjcn_ nb_ 

`[]n nb[n nb_ ]onc]f_ cm jl_m_hn ih \inb mol`[]_m, nb_ f_[` 

][h mncff [\mil\ gch_l[fm. B_`il_ \_cha g_n[\ifcm_^ \s 

jf[hnm, [ honlc_hn ]igjih_hn [jjfc_^ ni [ f_[` mol`[]_ 

gomn j[mm nblioab [ ]onc]f_ f[s_l (g[^_ i` q[r il mo\_lch), 

nb_ ]_ff q[ff [h^ nb_ ]_ff g_g\l[h_. Fifc[l mjl[s cm gil_ 

_ff_]ncp_ nb[h inb_l mnl[n_ac_m [n ]ihnliffcha honlc_hn ^_`c-

]cn [h^ oh[p[cf[\f_ honlcncih[f ]igjih_hnm ch nb_ micf [h^ 

][h nbom \_ om_^ ih jf[hn mol`[]_m (46). Fifc[l `_lncfcm[ncih 

jlipc^_m l[jc^ [\miljncih [h^ oncfcm[ncih i` honlc_hn gch-

_l[fm, nbcm ][h ai chni jf[hn g_n[\ifcmg msmn_gm ^cl_]nfs. 

Do_ ni oh`[piol[\f_ micf mcno[ncih, lohiff [h^ f_[]bcha, 

mig_ncg_m micf [jjfc_^ honlc_hnm [l_ chmoffc]c_hn `il ]lijm 

[h^ jf[hnm ni g__n l_kocl_g_hnm qbc]b ][h ]_[m_ nb_cl 

aliqnb [h^ ^_p_fijg_hn [h^ [ff_]n nb_ sc_f^ [h^ ko[fcns 

i` nb_ ]lij jli^o]_^. Fifc[l `_lncfcm[ncih cm nb_ gimn ]imn-

_ff_]ncp_ [h^ _ffc]c_hn n_]bhcko_ ni jli^o]_ bcab-ko[fcns 

jli^o]nm [h^ sc_f^m qb_h hcnlia_h chn[e_ `lig nb_ micf cm 

]ihmnl[ch_^ [h^ mche ]igj_ncncih i]]olm [giha jf[hn il-

a[hm (47). 

 Tb_ [giohn i` [gchi []c^m ch nb_ jf[hnm lim_ qb_h 

N q[m [jjfc_^ nijc][ffs. Fifc[l `_lncfcm_lm, _h]iol[a_ nb_ 

aliqnb i` ]ilh mn_gm, f_[p_m [h^ liinm (48). Fifc[l [jjfc][-

ncih i` NPK \iimnm [alc]ofnol[f jf[hnm' chn_lh[f f_p_fm i` 

hcnlia_h (N), jbimjbilom (P) [h^ jin[mmcog (K), g[chn[chm 

f_[` honlcncih ^olcha jbinimshnb_mcm [h^ ]ihnlifm nb_ C: N 

l[nci (49). Fifc[l [jjfc][ncihm i` N [h^ P [n 25 [h^ 45 ^[sm 

`iffiqcha miqcha `cff_^ nb_ ]lij'm hcnlia_h h__^m (50). Er-

ia_hiom N [h^ P g[s mj__^ oj jbinimshnb_mcm, ch]l_[mcha 

nb_ [giohn i` ][l\ibs^l[n_m [h^ sc_f^cha gil_ ^ls g[nn_l 

ch nb_ ]lij (51). Tbcm ][h \_ [nnlc\on_^ ni bcab N ]ih]_h-

nl[ncih [m l_jiln_^ \s M[fpc 2011m jimmc\f_ bch^l[h]_ ni 

inb_l _f_g_hn [p[cf[\cfcns. 

 Tb_ hcnl[n_ l_^o]n[m_ (NR[m_) []ncpcns cm ch]l_[m_^ 

\s `ifc[l [jjfc][ncihm i` hcnlia_h [h^ jbimjb[n_, qbc]b 

l_mofnm ch bcab_l ]bfilijbsff ]ihn_hn, cgjlip_^ jbinimsh-

nb_mcm [h^ inb_l jbsmcifiac][f jli]_mm_m cgjiln[hn `il 

jf[hn aliqnb [h^ ^_p_fijg_hn. Ih iol chp_mnca[ncih, `ifc[l 

[jjfc][ncih i` g[]lihonlc_hnm \iimn_^ ]ilh aliqnb [h^ 

jbsmcifiac][f j[l[g_n_lm, qbc]b [l_ mnlihafs ]ihh_]n_^ 

qcnb g[ct_ sc_f^ `_[nol_m (^[n[ hin mbiqh). Mc]lihonlc_hnm 

mjl[s_^ ihni jf[hnm' f_[p_m ch]l_[m_^ aliqnb [h^ sc_f^, 

qbc]b g[s b[p_ \__h ][om_^ \s [ lcm_ ch jbinimshnb_nc] 

l[n_, [h []]ogof[ncih i` jbinimshnb[n_m [h^ bcab_l ion-

jon (52). Pf[hnm ][h koc]efs [\mil\ `ifc[l ol_[ [h^ nb[n 

ol_[ ][h _[mcfs bs^lifst_ ch nb_ ]snijf[mg i` ]_ffm (53). 

Fifc[l [jjfc][ncih i` K cm jl_`_l[\f_ ni [ micf [jjfc][ncih ch 

n_lgm i` ]lij aliqnb, ^_p_fijg_hn, [h^ _]ihigc] sc_f^ 

(54). Cigj[lcha `ifc[l `_lncfcm[ncih ni micf [jjfc][ncih, cn cm -

6-20 ncg_m gil_ _ff_]ncp_ (55). E[lfs ih ch [ ]lij'm aliqnb 

]s]f_, mojjf_g_hn[f `ifc[l `_lncfcm_l nl_[ng_hn ch]l_[m_^ 

nb_ gch_l[f ]ihn_hn i` nb_ jf[hn, _hb[h]cha ]lij ionjon 

(56). Tb_ `ifc[l [jjfc][ncih i` honlc_hnm l[cm_^ nb_ [giohn 

i` gc]lihonlc_hnm ch qb_[n al[ch [h^ nbcm \_h_`c]c[f ion-

]ig_ g[s \_ [nnlc\on_^ ni nb_ cgjlip_^ jbsmcifiac][f 

`oh]ncihm i` liin ]_ffm nb[n jligin_^ nb_ [\miljncih i` 

honlc_hnm `lig nb_ micf (57). 

 Ilih (F_) [h^ g[ha[h_m_ (Mh) [l_ koc]efs `cr_^ qcnb 

nb_ ]f[s j[lnc]f_m ch [fe[fch_ micf jH, g[echa cn ^cffc]ofn `il 

jf[hn liinm ni l_[^cfs [\mil\ nb_m_ 2 gch_l[fm `lig nb_ 

nijmicf jlij_lfs (58). Hiq_p_l, \_][om_ nb_s b[p_ `_q_l 

gi\cf_ _f_g_hnm, ][f]cog (C[), g[ah_mcog (Ma) [h^ g[h-

a[h_m_ (Mh) ][hhin domn ai `lig nb_ liinm ni inb_l m_]-

ncihm i` nb_ jf[hn (59). Tb_l_`il_, [jjfscha gch_l[f honlc-

_hnm _r]fomcp_fs ni nb_ liin tih_ g[s hin \_ jlipc^cha nb_ 

jf[hn qcnb qb[n cn h__^m `il b_[fnbs liin ^_p_fijg_hn [h^ 

_ff_]ncp_ honlc_hn ojn[e_. Ih il^_l ni jlipc^_ honlc_hnm ni 

nb_ ]lijm `il ijncgog aliqnb, ^_p_fijg_hn [h^ jli^o]-

ncih, `ifc[l mjl[scha cm [h [fn_lh[n_ g_nbi^. A]]il^cha ni 

nb_ ^cm]ommcih [\ip_, cn ][h \_ ]ih]fo^_^ nb[n ch R_ha[g 

m_lc_m micf, `ifc[l [jjfc][ncih i` g[]lihonlc_hnm (NPK) [n 25 

[h^ 50 ^[sm [ft_l ]ilh miqcha _hb[h]_^ nb_ `l_mb q_cabn 

i` ]i\, nb_ hog\_l i` ]i\m [h^ nb_ ^ls g[nn_l sc_f^ oh^_l 

al__hbiom_ ]ih^cncih.  

 

Con]luscon  

Tbcm mno^s q[m ]ih^o]n_^ ni `ch^ nb_ mocn[\f_ ]ih]_hnl[-

ncih i` nb_ M[]lihonlc_hnm [m `ifc[l `_lncfct[ncih `il ch]l_[m-

cha nb_ aliqnb, ^_p_fijg_hn, sc_f^ [h^ gch_l[f []]ogof[-

ncih ch nb_ mq__n ]ilh aliqh ch R_ha[g [h^ R[m[o micf 

m_lc_m oh^_l al__hbiom_ ]ih^cncih. Aff nb_ nl[cnm i` g[ct_ 

nb[n q_l_ _r[gch_^ ch nbcm mno^s q_l_ jimcncp_fs cgj[]n_^ 

\s nb_ [jjfc][ncih i` g[]lihonlc_hnm ni nb_ f_[p_m. A ]ih-

mc^_l[\f_ ch]l_[m_ ch nb_ ko[hncns i` nb_ mq__n ]ilh ]i\m 

q[m i\m_lp_^ qb_h nb_ jf[hnm nl_[n_^ qcnb g[]lihonlc_hn 

[m `ifc[l [jjfc][ncih [n nb_ l[n_ i` 75 % [h^ 100 %, []]il^-

cha ni nb_ l_mofnm i\n[ch_^. A^^cncih[ffs, jf[hnm nl_[n_^ 

qcnb 75 % [h^ 100 % i` NPK [m `ifc[l mjl[sm mbiq_^ [ ]ih-

mc^_l[\f_ ch]l_[m_ ch nb_ `l_mb q_cabn i` nb_ ]i\ [h^ ^ls 

g[nn_l jli^o]ncih. Tb_ l_mofnm i` nbcm mno^s ]iof^ \_ [j-
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jfc_^ ni _hb[h]_ ]lij aliqnb, ch]l_[m_ ]lij sc_f^m [h^ 

_hb[h]_ ]lij ko[fcns. Fch[ffs, cn ][h \_ ]ih]fo^_^ nb[n `ifc-

[l g[]lihonlc_hn [n nb_ l[n_ i` 75 % ni 100 % ch]l_[m_^ 

aliqnb, sc_f^ [h^ ko[fcns i` ]ilh oh^_l al__hbiom_ ]ih^c-

ncih aliqh ih R_ha[g [h^ R[m[o micf m_lc_m.   
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