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A\str[]t   

R[^cmb ]ofncp[ncih b_[pcfs l_fc_m ih `_lncfct_lm, [^p_lm_fs [ff_]ncha micf b_[fnb. 

Sbcftcha ni ila[hc] jl[]nc]_m cm ]lo]c[f `il momn[ch[\cfcns. Tbcm mno^s _rjfil_m 

]ig\ch[ncihm i` ila[hc] [g_h^g_hnm (`[lgs[l^ g[hol_, p_lgc]igjimn, 

[h^ jiofnls g[hol_) ni _hb[h]_ l[^cmb aliqnb [h^ sc_f^ _]ihigc][ffs. T_h 

nl_[ng_hnm q_l_ n_mn_^ omcha [ R[h^igct_^ Bfi]e D_mcah. Oh_-q[s ANOVA, 

]ill_f[ncih, [h^ l_al_mmcih [h[fsm_m q_l_ ]ih^o]n_^. Tb_ ]ig\ch[ncih i` 

50% p_lgc]igjimn [h^ 50% jiofnls g[hol_ sc_f^_^ nb_ \_mn l_mofnm ch 

jf[hn b_cabn, f_[` aliqnb, `l_mb [h^ ^ls q_cabnm, [h^ liin mct_. Tb_ bcab_mn 

sc_f^ (280 k/b[) q[m []bc_p_^ qcnb nbcm ]ig\ch[ncih, `iffiq_^ ]fim_fs \s 

75% p_lgc]igjimn [h^ 25% jiofnls g[hol_ (245 k/b[), [h^ 50% `[lgs[l^ 

g[hol_ qcnb 50% jiofnls g[hol_ (228 k/b[). Tbcm ]ig\ch[ncih [fmi jlip_^ 

nb_ gimn _]ihigc][ffs [h^ _hpclihg_hn[ffs momn[ch[\f_, qcnb [ \_h_`cn-]imn 

l[nci i` 2.48. Cigj[l_^ ni nb_ ]ihnlif, cn ^_fcp_l_^ [ alimm l_nolh 2.44 ncg_m 

bcab_l [h^ [ h_n l_nolh 2.85 ncg_m bcab_l. Ih]iljil[ncha jiofnls g[hol_ [h^ 

p_lgc]igjimn [m honlc_hn miol]_m ch l[^cmb ]ofncp[ncih cm [ m]c_hnc`c][ffs 

mioh^ [h^ _]ihigc][ffs pc[\f_ [jjli[]b, ]ihnlc\oncha ni momn[ch[\f_ [alc-

]ofnol_ [h^ [fcahcha qcnb UN Somn[ch[\f_ D_p_fijg_hn Gi[fm.   

 

K_ywor^s   

_]ihigc] j[l[g_n_lm; `[lg s[l^ g[hol_; aliqnb; jiofnls g[hol_m; momn[ch[\f_ 

jli^o]ncih; p_lgc]igjimn   

 

Intro^u]tcon   

R[^cmb (Raphanus sativus) cm [ qc^_fs ]ofncp[n_^ liin ]lij, nblcpcha ch       l_-

acihm l[hacha `lig n_gj_l[n_ ni nlijc][f ]fcg[n_m. Tb_ n_h^_l-`omc`ilg 

liinm i` l[^cmb [l_ oncfct_^ [m p_a_n[\f_m, jlct_^ `il nb_cl lc]b gch_l[f       

]ihn_hn, ch]fo^cha ][f]cog, jin[mmcog, [h^ jbimjbilom, [fiha qcnb           

mo\mn[hnc[f `c\_l, pcn[gch C ([m]il\c] []c^), [h^ q[n_l ]ihn_hn (1). Eolij_[h 

l[^cmb ]ofncp[lm nsjc][ffs sc_f^ 9-12 nihm j_l b_]n[l_ qcnbch [ mbiln ]ofncp[-

ncih j_lci^ i` 30-35 ^[sm. Ih ]ihnl[mn, Amc[nc] ]ofncp[lm _rbc\cn bcab_l jli^o]-

ncpcns, l[hacha `lig 20-30 nihm j_l b_]n[l_ ip_l [ mfcabnfs _rn_h^_^ aliqnb 

^ol[ncih i` 45-55 ^[sm (2). Tb_ Qo[hncn[ncp_ Ep[fo[ncih i` nb_ F_lncfcns i` 

Tlijc][f Sicfm (QUEFTS) gi^_f b[m jlipc^_^ chmcabnm chni nb_ honlcncih[f 

l_kocl_g_hnm i` l[^cmb jf[hnm. Pl_^c]ncha \[f[h]_^ h__^m `il hcnlia_h (N), 

jbimjbilom (P), [h^ jin[mmcog (K) [n 2.15, 0.45, [h^ 2.58 ea, l_mj_]ncp_fs, 

nb_ gi^_f ch^c][n_m nb_ `_lncfct_l-chn_hmcp_ h[nol_ i` l[^cmb ]ofncp[ncih.   

Scgof[n_^ \[f[h]_^ l_gip[f i` N, P, [h^ K \s nb_ `f_mbs liin ni jli^o]_ 
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SUMAN  ET AL   2     

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

1000 ea i` l[^cmb cm jlid_]n_^ [n 1.34, 0.30, [h^ 1.93 ea, 

bcabfcabncha nb_ l_miol]_ ^_g[h^m i` l[^cmb `[lgcha (3). 

Tb_ _^c\f_ jilncih i` l[^cmb, [ gi^c`c_^ n[jliin, cm jlih_ 

ni hcnl[n_ []]ogof[ncih, [ech ni inb_l liin ]lijm mo]b [m 

\__nliin, ][llin, [h^ nolhcj. Ef_p[n_^ hcnl[n_ f_p_fm [l_ 

ift_h [nnlc\on_^ ni hcnlia_h [jjfc][ncih `lig chila[hc] 

miol]_m, l[cmcha ]ih]_lhm [\ion jin_hnc[f b_[fnb lcmem,  

ch]fo^cha a[mnlichn_mnch[f ][h]_l. Cihm_ko_hnfs, nb_l_ cm [ 

aliqcha nl_h^ niq[l^m nb_ ]ihmogjncih i` ila[hc][ffs 

aliqh `ii^m, ^lcp_h \s nb_ jligcm_ i` honlcnciom [h^ m[`_ 

jli^o]_. Tb_ g[le_n `il ila[hc] `ii^m cm _rj[h^cha [n [h 

[hho[f l[n_ i` 12-15%, l_`f_]ncha [ \li[^_l mi]c_n[f mbcft 

niq[l^m b_[fnbc_l [h^ gil_ momn[ch[\f_ [alc]ofnol[f jl[]-

nc]_m. 

 Ihn_hmcp_ f[la_-m][f_ `[lgcha jl[]nc]_m, ]iojf_^ 
qcnb nb_ ch^cm]lcgch[n_ [jjfc][ncih i` ]b_gc][f `_lncfct_lm 

[h^ j_mnc]c^_m, _r_ln ^_nlcg_hn[f _ff_]nm ih micf b_[fnb, 

]ihnlc\oncha ni nb_ mojjl_mmcih i` micf gc]li\c[f jijof[-

ncihm [h^ _r[]_l\[ncha f[h^ ^_al[^[ncih. Tbcm jb_hig_-

hih g[hc`_mnm ch nb_ fimm i` micf ila[hc] g[nn_l, ^_]fch_ ch 

micf `_lncfcns, _limcih, [h^ micf nirc]cns (4, 5). Ciggihfs, 

[ali_]imsmn_gm _gjfis chila[hc] `_lncfct[ncih, jlcg[lcfs 

N, P, [h^ K, ni _hb[h]_ micf `_lncfcns [h^ ]lij jli^o]ncpcns. 

Hiq_p_l, nbcm jl_p[f_hn mnl[n_as b[m ]ihm_ko_h]_m `il micf 

b_[fnb, j[lnc]of[lfs ch n_lgm i` micf ila[hc] ][l\ih (SOC) 

[h^ nin[f hcnlia_h (TN) m_ko_mnl[ncih, ]lo]c[f `[]nilm ch 

]fcg[n_ ]b[ha_ gcnca[ncih (6). Tb_ ^sh[gc] [h^ oh]_ln[ch 

]ill_f[ncih \_nq__h N `_lncfct[ncih [h^ micf ][l\ih [lcm_m 

`lig nb_ ch]l_[m_ ch ]lij \cig[mm [h^ ][l\ih chjon chni 

nb_ micf ^o_ ni N `_lncfct[ncih. Cih]oll_hnfs, N `_lncfct[ncih 

_hb[h]_m gc]li\c[f \cig[mm, f_[^cha ni b_cabn_h_^ \ci-

^_al[^[ncih i` micf ][l\ih (7). Tb_ l_mofn[hn l_^o]ncih ch 

micf ila[hc] g[nn_l ch^o]_m [fn_l[ncihm ch nb_ jbsmc][f 

mnlo]nol_ i` nb_ micf, nb_l_\s ch`fo_h]cha p[lciom [mmi-

]c[n_^ micf jbsmcifiac][f jli]_mm_m (8). Tbcm chn_ljf[s     

oh^_lm]il_m nb_ chnlc][n_ l_f[ncihmbcj \_nq__h [alc]of-

nol[f jl[]nc]_m, micf b_[fnb, [h^ nb_cl cgjfc][ncihm `il 

\li[^_l _hpclihg_hn[f ]ihmc^_l[ncihm. 

 Tb_ jl_p[cfcha ]cl]ogmn[h]_m ]b[l[]n_lct_^ \s 

b_[fnb lcmem [h^ _hpclihg_hn[f ^_al[^[ncih, mn_ggcha 

`lig nb_ _r]_mmcp_ om_ i` chila[hc] honlc_hn miol]_m,     

oh^_lm]il_ nb_ cgj_l[ncp_ ni nl[hmcncih `lig chila[hc] ni 

ila[hc] [alc]ofnol[f jl[]nc]_m. Hiq_p_l, _rcmncha l_aof[-

ncihm ih hcnlia_h-\[m_^ `_lncfct_lm jim_ ]b[ff_ha_m ni ]lij 

]ofncp[ncih jli^o]ncih [h^ _]ihigc]m. Nog_liom mno^c_m 

[^pi][n_ `il nb_ [^ijncih i` ila[hc] honlc_hn miol]_m [m [ 

pc[\f_ [fn_lh[ncp_ `il momn[ch[\f_ [h^ _]ihigc][ffs pc[\f_ 

]lij jli^o]ncih. Sicf ila[hc] g[nn_l (SOM) mn[h^m ion [m [ 

moj_lcil miol]_ i` jf[hn honlcncih, qcnb nb_ [jjfc][ncih i` 

micf ila[hc] [g_h^g_hnm \_cha [h _ff_]ncp_ mnl[n_as `il 

g[chn[chcha [ li\omn gc]li\c[f jijof[ncih [h^ []ncpcnc_m. 

Tbcm, ch nolh, f_[^m ni _hb[h]_^ \cig[mm ][l\ih [h^ ip_l-

[ff micf b_[fnb (9, 10). Tb_ m_hmcncpcns i` micf gc]li\c[f \ci-

g[mm [m [h ch^c][nil g[e_m cn ]lo]c[f `il [mm_mmcha ]b[ha_m 

ch SOM, qbc]b [l_ ]ihncha_hn ojih f[h^ om_ j[nn_lhm, [alc-

]ofnol[f jl[]nc]_m, [h^ nb_ [jjfc][ncih i` honlc_hn miol]_m, 

[m q_ff [m nb_ fi][f `fil[ (11). C[n_ailct[ncih i` SOM, \[m_^ 

ih ^_]igjimcncih l[n_m, ^cmnchaocmb_m cn chni f[\cf_ 

([]ncp_), mfiq (g_^cog), [h^ mn[\f_ (l_mcmn[hn, j[mmcp_, 

ch_ln) `l[]ncihm. Tb_ q[n_l-_rnl[]n[\f_ `l[]ncih i` ila[hc] 

g[nn_l (WEOM), j[lnc]of[lfs nb_ gimn f[\cf_ ]igjih_hn, 

m_lp_m [m [ mcahc`c][hn _h_las [h^ mo\mnl[n_ miol]_ `il micf 

gc]liila[hcmgm, ]ihnlc\oncha ni micf honlc_hn ^sh[gc]m 

(12). Nin[\fs, j[lnc]of[n_ ila[hc] g[nn_l (POM) [h^ nb_ 

fcabn `l[]ncih i` ila[hc] g[nn_l (LFOM) qcnbch nb_ f[\cf_ 

][n_ails jf[s jcpin[f lif_m ch honlc_hn ]s]fcha [h^ micf 

mnlo]nol_ jl_m_lp[ncih. Tb_m_ `l[]ncihm m_lp_ [m jin_hnc[f 

ch^c][nilm i` fiha-n_lg ]b[ha_m ch micf ko[fcns ^o_ ni ]lij 

g[h[a_g_hn jl[]nc]_m mo]b [m ila[hc] g[nn_l ch]fomcih, 

ila[hc] [g_h^g_hnm, [h^ ]lij lin[ncih (13). Cihp_lm_fs, 

mn[\f_ il l_mcmn[hn SOM `l[]ncihm ]ihmncnon_ [ miol]_ i` 

fiha-n_lg ][l\ih mnil[a_ ch nb_ micf, jlipc^cha jf[hn honlc-

_hnm nblioab gch_l[fct[ncih ip_l [h _rn_h^_^ j_lci^ (14). 

Tbcm m]c_hnc`c] j_lmj_]ncp_ _gjb[mct_m nb_ chnlc][n_ chn_l-

jf[s \_nq__h micf ila[hc] `l[]ncihm [h^ nb_cl l_mjihm_ ni 

p[lciom [alc]ofnol[f jl[]nc]_m, iff_lcha chmcabnm chni         

momn[ch[\f_ [jjli[]b_m `il g[chn[chcha micf b_[fnb [h^ 

jli^o]ncpcns. 

 Ih [ \lc_`-n_lg _rj_lcg_hn, hi-ncff n_]bhifias q[m 

i\m_lp_^ ni `imn_l nb_ `ilg[ncih i` micf [aal_a[n_m, jlipc^-

cha jbsmc][f jlin_]ncih ni f[\cf_ SOM [a[chmn ^_]igjimc-

ncih. Ih ]ihnl[mn, mnlcj-ncff n_]bhifias ^_gihmnl[n_^ nb_ 

bcab_mn []]ogof[ncih i` f[\cf_ SOM (15). Cihm_ko_hnfs, 

nb_ _rj_lcg_hn [ffclg_^ nqi pc[\f_ [jjli[]b_m `il         

jl_m_lpcha SOM. A mno^s oh^_lm]il_^ nb_ cgjiln[h]_ i` 

[^ijncha [alc]ofnol[f jl[]nc]_m nb[n ]ihnlc\on_ _ff_]ncp_fs 

ni [ngimjb_lc] ][l\ih m_ko_mnl[ncih, g[hc`_mncha [m SOC 

(16). Nin_qilnbs jl[]nc]_m ch]fo^_ [ali`il_mnls, nb_ [jjfc-

][ncih i` ila[hc] [g_h^g_hnm [h^ \ci]b[l, ]ip_l ]lij-

jcha, ]lij lin[ncih, f[h^-om_ j[nn_lh mbcftm `lig ]lijf[h^ 

ni al[mmf[h^, ]ihm_lp[ncih [alc]ofnol_, [h^ j_[nf[h^ l_mni-

l[ncih (17). Ih [hinb_l [\\l_pc[n_^ _rj_lcg_hn, nb_ ]ig\c-

h[ncih i` \ci]b[l [h^ mi^cog jlip_^ _ff_]ncp_ ch `[]cfcn[n-

cha nb_ ]ihp_lmcih i` gch_l[f hcnlia_h chni SOM. Tbcm    

l_mofn_^ ch l_^o]_^ hcnl[n_ ]ihn_hn ch \__nliin, gcnca[ncha 

b_[fnb lcmem, _hb[h]cha SOM, [h^ ch]l_[mcha sc_f^ \s        

2.4 n/b[ (18). Tb_ [jjfc][ncih i` `[lgs[l^ g[hol_ (FYM), 

][nnf_ g[hol_, [h^ jca g[hol_ _f_p[n_^ SOC \s 50%, 32%, 

[h^ 41%, l_mj_]ncp_fs (19). Ajjfc][ncih i` ila[hc] g[hol_m 

^_gihmnl[n_^ p[lscha cgj[]nm ih SOM, qcnb l[\\cn        

g[hol_ _rbc\cncha nb_ bcab_mn _ff_]n, `iffiq_^ \s ]iq 

^oha, jca g[hol_, al__h g[hol_, [h^ jiofnls g[hol_. 

Nin[\fs, jiofnls g[hol_ mcahc`c][hnfs _hb[h]_^ micf honlc-

_hn mn[nom, ]lij sc_f^, [h^ `locn ko[fcns ch iel[ (20). Op_l 

nb_ fiha n_lg, FYM [jjfc][ncih q[m `ioh^ ni ]ihm_lp_ 

SOM, _hb[h]_ honlc_hn ]s]fcha nblioab ch]l_[m_^ gc]li-

\c[f \cig[mm (21), [h^ _f_p[n_ _htsg_ []ncpcnc_m (22). Tb_ 

[jjfc][ncih i` p_lgc]igjimn _g_la_^ [m [ jligcmcha   

ila[hc] [g_h^g_hn, jimcncp_fs [ff_]ncha micf `_lncfcns \s 

cgjlipcha [_l[ncih, micf jilimcns, jH, _f_]nlc][f ]ih^o-

]ncpcns (EC), [h^ SOM, nb_l_\s jligincha moj_lcil ]lij 

sc_f^ (23). A^^cncih[ffs, p_lgc]igjimn [jjfc][ncih          

ch]l_[m_^ gc]li\c[f \cig[mm ch nb_ lbctimjb_l_, `imn_lcha 

jf[hn aliqnb [h^ ^cm_[m_ mojjl_mmcih (24). In `olnb_l     

]ihnlc\on_^ ni _hb[h]_^ SOC, q[n_l-bif^cha ][j[]cns, 

[_l[ncih, [h^ micf jilimcns (25), `[]cfcn[ncha jf[hn honlc_hn 

ojn[e_ [h^ p_a_n[ncp_ aliqnb (26). 
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 Uncfctcha bcab-_ffc]c_h]s ila[hc] g[nn_l il \cifiac-

][ffs []ncp_ [g_h^g_hnm ch nb_ ]ofncp[ncih i` l[^cmb_m  

l_jl_m_hnm [ mnl[n_ac] [jjli[]b ni _hmolcha momn[ch[\f_ 

jli^o]ncih, gcnca[ncha nb_ cgj[]nm i` ]fcg[n_ ]b[ha_, [h^ 

`imn_lcha _]ihigc] pc[\cfcns ch [fcahg_hn qcnb nb_ Uhcn_^ 

N[ncihm' Somn[ch[\f_ D_p_fijg_hn Gi[fm, j[lnc]of[lfs 

nbim_ l_f[n_^ ni `ii^ [h^ honlcncih[f m_]olcns. 

 Ti ijncgct_ l[^cmb ]lij sc_f^m, cn cm cgj_l[ncp_ ni 

_hb[h]_ micf `_lncfcns nblioab nb_ ch]iljil[ncih i` ila[hc] 

g[hol_m il \cifiac][ffs []ncp_ [g_h^g_hnm qcnb jlip_h 

_ffc][]s. V[lciom ila[hc] [g_h^g_hnm ]iggihfs            

_gjfis_^ ch ]lij ]ofncp[ncih ch]fo^_ FYM, p_lgc]igjimn, 

jiofnls g[hol_, gomn[l^ ][e_, \ci`_lncfct_lm, [h^ ch^ca_-

hiom jl_j[l[ncihm mo]b [m j[h]ba[ps[ [h^ d__p[glcn[. 

Hiq_p_l, nb_ [\m_h]_ i` [ mn[h^[l^ct_^ ila[hc] jl[]nc]_ 

mj_]c`c][ffs n[cfil_^ `il []bc_pcha [ bcab _]ihigc] sc_f^ ch 

l[^cmb ]ofncp[ncih l_g[chm [ a[j ch ]oll_hn m]c_hnc`c] fcn_l[-

nol_. Folnb_l l_m_[l]b cm q[ll[hn_^ ni _mn[\fcmb [ ]igjl_-

b_hmcp_ [h^ _ff_]ncp_ ila[hc] ]ofncp[ncih jlini]if `il g[r-

cgctcha l[^cmb sc_f^m qbcf_ _hmolcha fiha-n_lg `ii^         

m_]olcns [h^ _hpclihg_hn[f momn[ch[\cfcns. 

 Oh nb_ \[mcm i` nb_ [\ip_, nb_ `iffiqcha bsjinb_mcm 

q[m `ilgof[n_^: nb_ [jjfc][ncih i` ila[hc] [g_h^g_hnm 

(FYM, p_lgc]igjimn, [h^ jiofnls g[hol_m) ch ^cff_l_hn 

]ig\ch[ncihm cm _mm_hnc[f `il nb_ cgjlip_g_hn ch aliqnb 

[h^ sc_f^ i` l[^cmb [h^ ni _hmol_ nb_ bcab_l h_n l_nolh ni 

nb_ `[lg_lm.   

 

M[t_rc[ls [n^ M_tbo^s 

Location of experiment         

Tb_ chp_mnca[ncih q[m ]ih^o]n_^ [n CRC F[lg, S]biif i` 

Aalc]ofnol_, ITM Uhcp_lmcns Gq[fcil (MP), fi][n_^ ch Gq[fc-

il ^cmnlc]n [n [jjlircg[n_fs 24˚10’ N f[ncno^_, 74˚54’ E 

fihacno^_, [h^ [h [fncno^_ i` 582.17 g [\ip_ g_[h m_[ 

f_p_f. Tb_ _rj_lcg_hn[f mcn_ _rj_lc_h]_m [ bogc^ mo\nlijc-

][f ]fcg[n_, ]b[l[]n_lct_^ \s [ m[h^s fi[g micf nsj_, [m 

^_n_lgch_^ nblioab [h[fsmcm i` jbsmc][f micf j[l[g_n_lm. 

Tb_ ]fcg[nc] ]ih^cncihm [l_ ]f[mmc`c_^ [m mo\nlijc][f, `_[-

nolcha [ ]iif_l j_lci^ f[mncha gil_ nb[h nbl__ gihnbm [h^ 

[h [hho[f l[ch`[ff i` 900 gg, l_h^_lcha cn ]ih^o]cp_ `il 

nb_ ]ofncp[ncih i` l[^cmb_m. Tb_m_ _hpclihg_hn[f `[]nilm 

[fcah qcnb nb_ mocn[\cfcns ]lcn_lc[ `il l[^cmb ]ofncp[ncih ch 

nb_ l_acih 

Treatments details         

Tb_ _rj_lcg_hn[f ^_mcah _gjfis_^ ch nbcm mno^s q[m [ 

R[h^igct_^ Bfi]e D_mcah (RBD) `_[nolcha n_h ^cmnch]n 

nl_[ng_hnm. Tb_m_ nl_[ng_hnm ]igjlcm_^ ila[hc] honlc_hn 

miol]_m, mj_]c`c][ffs `[lg s[l^ g[hol_ (FYM), p_lgc]ig-

jimn, [h^ jiofnls g[hol_m, _cnb_l [jjfc_^ ch^cpc^o[ffs il ch 

p[lciom ]ig\ch[ncihm. Tb_ n_h nl_[ng_hnm q_l_ [m `iffiqm: 

T1 (Cihnlif, l_jl_m_hncha hi honlc_hn g[h[a_g_hn),          

T2 (100% `[lg s[l^ g[hol_), T3 (100% p_lgc]igjimn),   

T4 (100% jiofnls g[hol_m), T5 (75% `[lg s[l^ g[hol_ + 

25% p_lgc]igjimn), T6 (50% `[lg s[l^ g[hol_ + 50% 

p_lgc]igjimn), T7 (75% `[lg s[l^ g[hol_ + 25% jiofnls 

g[hol_m), T8 (50% `[lg s[l^ g[hol_ + 50% jiofnls        

g[hol_m), T9 (75% p_lgc]igjimn + 25% jiofnls g[hol_m), 

[h^ T10 (50% p_lgc]igjimn + 50% jiofnls g[hol_m). Tb_ 

_rj_lcg_hn q[m mnlo]nol_^ ch [ g[hh_l ]ihmcmn_hn qcnb 

m]c_hnc`c] lcail, oncfctcha nb_ R[h^igct_^ Bfi]e D_mcah ni 

[]]iohn `il jin_hnc[f p[lc[\cfcns qcnbch \fi]em. Tb_ mj_]c-

`c_^ nl_[ng_hnm [ffiq_^ `il nb_ msmn_g[nc] _r[gch[ncih i` 

nb_ cgj[]n i` ila[hc] honlc_hn miol]_m [h^ nb_cl ]ig\ch[-

ncihm ih nb_ _rj_lcg_hn[f p[lc[\f_m. Tb_ l_`_l_h]_ ni nb_ 

]ihnlif alioj (T1) m_lp_^ [m [ \[m_fch_ `il [mm_mmcha nb_ 

_ff_]nm i` honlc_hn g[h[a_g_hn ih nb_ i\m_lp_^ ion-

]ig_m. 

Agronomic practices        

Tb_ _rj_lcg_hn[f m_f_]ncih _gjfis_^ Mchi E[lfs Liha 

Wbcn_, [h ij_h-jiffch[n_^ ^[ceih l[^cmb ]ofncp[l              

q_ff-mocn_^ `il aliqnb []limm mjlcha, mogg_l, [h^ [onogh 

m_[mihm. S__^ miqcha i]]oll_^ qcnb [ mj[]cha i`                  

30 ]g r 25 ]g `iffiqcha nbilioab f[h^ jl_j[l[ncih ni 

[]bc_p_ `ch_ ncfnb. T_h ^[sm \_`il_ miqcha, ila[hc] [g_h^-

g_hnm, ch]fo^cha `[lgs[l^ g[hol_, p_lgc]igjimn, [h^ 

jiofnls g[hol_, q_l_ [jjfc_^ [m j_l nb_ nl_[ng_hnm       

ionfch_^ ch T[\f_ 1. Ti ^_n_l j_mn ch]c^_h]_, [ h__g icf 

mjl[s (5 gL h__g icf j_l fcn_l i` q[n_l) q[m [^gchcmn_l_^ 

30 ^[sm jimn-m__^ miqcha. Ti g[chn[ch ijncg[f gicmnol_ 

f_p_fm, l_aof[l cllca[ncih q[m ]ih^o]n_^ [n 10-^[s chn_l-

p[fm. M[ho[f q__^cha []ncpcnc_m q_l_ j_l`ilg_^ [n 20 [h^ 

40 ^[sm [ft_l m__^ miqcha, qcnb nbchhcha _r_]on_^ 15 ^[sm 

jimn-miqcha. Tb_m_ g_nbi^ifiac][f jl[]nc]_m q_l_        

^_mcah_^ ni ]l_[n_ ]ih^o]cp_ ]ih^cncihm `il nb_ ]ofncp[ncih 

i` Mchi E[lfs Liha Wbcn_ ^[ceih l[^cmb. 

 

 

Tr_[tm_nts F[rm y[r^ m[nur_ V_rmc]ompost Poultry m[nur_ 

T1 *Cihnlif [m hi honlc_hnm g[h[a_g_hn+ - - - 

T2 *`[lg s[l^ g[hol_ (100%) 16 nihm - - 

T3 *p_lgc]igjimn (100%)+ - 12 nihm - 

T4 *jiofnls g[hol_m (100%)+ - - 10 nihm 

T5 *`[lg s[l^ g[hol_ (75%) + p_lgc]igjimn (25%)+ 12 nihm 3 nihm - 

T6 *`[lg s[l^ g[hol_ (50%) + p_lgc]igjimn (50%)+ 8 nihm 6 nihm - 

T7 *`[lg s[l^ g[hol_ (75%) + jiofnls g[hol_m (25%)+ 12 nihm - 2.5 nihm 

T8 *`[lg s[l^ g[hol_ (50%) + jiofnls g[hol_m (50%)+ 8 nihm - 5 nihm 

T9 *p_lgc]igjimn (75%) + jiofnls g[hol_m (25%)+ - 9 nihm 2.5 nihm 

T10 *p_lgc]igjimn (50%) + jiofnls g[hol_m (50%)+ - 6 nihm 5 nihm 

T[\l_ 1. Qo[hncns i` ila[hc] [g_h^g_hnm [jjfc_^ [m j_l nl_[ng_hnm (^im_m [l_ acp_h `il 1 b[ [l_[).  
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Observations recorded        

Tb_ mno^s chpifp_^ nb_ []kocmcncih i` p_a_n[ncp_ aliqnb 

j[l[g_n_lm, mj_]c`c][ffs `i]omcha ih jf[hn b_cabn, ch]l_-

g_hn[f ]b[ha_m ch jf[hn b_cabn, f_[` ]iohn j_l jf[hn, [h^ 

nb_ f_hanb i` f_[p_m. D[n[ q_l_ msmn_g[nc][ffs a[nb_l_^ 

`lig [ m[gjf_ i` `cp_ l[h^igfs ]bim_h jf[hnm qcnbch _[]b 

_rj_lcg_hn[f jfin. Pf[hn b_cabn, g_[mol_^ ch ]_hncg_n_lm, 

q[m ^_n_lgch_^ `lig alioh^ f_p_f ni nb_ [j_r i` nb_ aliq-

cha jichn omcha [ g_n_l m][f_. L_[` f_hanb, [fmi ch ]_hncg_-

n_lm, q[m g_[mol_^ `lig nb_ ncj i` nb_ f_[` ni nb_ jichn i` 

]ihh_]ncih qcnb nb_ f_[` mn_g, ch]fo^cha nb_ fiq_mn         

f_[`f_nm. Tb_ ko[hnc`c][ncih i` f_[p_m j_l jf[hn q[m ]ih-

^o]n_^ \s ^cl_]n ]iohncha. O\m_lp[ncihm q_l_ ]ih^o]n_^ 

[n nbl__ ^cmnch]n ncg_ jichnm: 15 ^[sm [ft_l miqcha (DAS), 30 

DAS, [h^ [n nb_ jichn i` b[lp_mn. Tb_ l_mofn[hn p[fo_m q_l_ 

[p_l[a_^ ni _hmol_ l_jl_m_hn[ncp_ ^[n[ `il mo\m_ko_hn 

mn[ncmnc][f [h[fsmcm. Tb_ j_l]_hn[a_ ch]l_g_hn q[m ][f]o-

f[n_^ omcha [ mj_]c`c_^ `ilgof[. Tbcm lcailiom g_nbi^ifias 

_hmol_m []]ol[]s [h^ l_fc[\cfcns ch [mm_mmcha nb_ p_a_n[ncp_ 

aliqnb ^sh[gc]m []limm ^cff_l_hn mn[a_m i` nb_ jf[hn'm fc`_ 

]s]f_. Tb_ % ch]l_g_hn q[m _mncg[n_^ \s nb_ acp_h `ilgo-

f[: 

Ih]l_g_hn ch jf[hn b_cabn = 

Plant height at harvest - Plant height at specific day after 

sowing of seeds 

Plant height at specific day after sowing of seeds 

 

 Yc_f^-l_f[n_^ j[l[g_n_lm: V[lciom j[l[g_n_lm     

l_f[n_^ ni sc_f^, ch]fo^cha nb_ chcnc[f `l_mb q_cabn i` jf[hnm, 

liinm, [h^ f_[p_m, [m q_ff [m liin ]b[l[]n_lcmnc]m mo]b [m 

f_hanb, ^c[g_n_l, [h^ aclnb, q_l_ msmn_g[nc][ffs [mm_mm_^ 

`il l[h^igfs m_f_]n_^ mj_]cg_hm. Tb_ chcnc[f `l_mb q_cabn 

i` f_[p_m [h^ liinm q[m g_[mol_^ ch `cp_ l[h^igfs ]bim_h 

jf[hnm omcha [ ^cacn[f q_cabcha \[f[h]_, [h^ nb_ l_mofncha 

[p_l[a_ p[fo_m q_l_ _gjfis_^ `il mo\m_ko_hn mn[ncmnc][f 

[h[fsm_m. So\m_ko_hnfs, nb_ ^ls q_cabn i` f_[p_m [h^ liinm 

q[m ^_n_lgch_^ nblioab bin [cl ip_h ^lscha [n [              

]ihmcmn_hn n_gj_l[nol_ i` 70°C `il 24 biolm. Ti a[oa_ nb_ 

liin ^cg_hmcihm, ch]fo^cha f_hanb, ^c[g_n_l, [h^ aclnb, 

p_lhc_l ][fcj_lm q_l_ _gjfis_^ jimn-b[lp_mn. Tb_           

g_[mol_g_hn i` aclnb mj_]c`c][ffs n[la_n_^ nb_ gc^jichn i` 

nb_ l[^cmb liin. R_]il^cha i` liin q_cabnm \[m_^ ih     

^cff_l_hn nl_[ng_hnm q[m ]ih^o]n_^ ch _[]b h_n jfin, [h^ 

nb_ ip_l[ff sc_f^ j_l b_]n[l_ q[m ][f]of[n_^, ]ihmc^_lcha 

nb[n ihfs 80% i` nb_ f[h^ q[m ^_^c][n_^ ni l[^cmb ]ofncp[-

ncih, qcnb nb_ l_g[chcha 20% [ffi][n_^ `il cllca[ncih    

]b[hh_fm [h^ \oh^m. 

 E]ihigc]m i` ]ofncp[ncih: Tb_ mno^s [mm_mm_^ nb_ 

chjon ]imnm [mmi]c[n_^ qcnb l[^cmb ]ofncp[ncih, ]igjlcmcha 

`cr_^ _rj_hm_m mo]b [m f[h^ l_hn [h^ g[]bch_ls ^_jl_]c[-

ncih, [m q_ff [m p[lc[\f_ ]imnm _h]igj[mmcha f[\il, m__^m, 

cllca[ncih, ncff[a_ ij_l[ncihm, miqcha, [h^ b[lp_mncha []ncpc-

nc_m, ila[hc] [g_h^g_hnm, chm_]nc]c^_m, [h^ j_mnc]c^_m. 

Tb_m_ ]imnm q_l_ ^_n_lgch_^ \[m_^ ih jl_p[cfcha g[le_n 

jlc]_m `il [ ih_-b_]n[l_ [l_[. Glimm l_nolhm `lig nb_      

l[^cmb ]ofncp[ncih [l_[ q_l_ ][f]of[n_^ \s ]ihmc^_lcha nb_ 

sc_f^ i\n[ch_^ [h^ jl_p[cfcha g[le_n jlc]_m [n nb_ ncg_ i` 

b[lp_mn. N_n l_nolhm q_l_ ^_lcp_^ \s mo\nl[]ncha nb_ nin[f 

]imn i` ]ofncp[ncih `lig nb_ alimm l_nolhm. Tb_ _]ihigc] 

pc[\cfcns i` l[^cmb ]ofncp[ncih q[m `olnb_l _p[fo[n_^ 

nblioab nb_ ][f]of[ncih i` nb_ \_h_`cn-ni-]imn (B:C) l[nci, 

i\n[ch_^ \s ^cpc^cha nb_ h_n l_nolhm \s nb_ ]ofncp[ncih ]imn 

`il ih_ b_]n[l_ i` l[^cmb. 

Statistical analysis       

Tb_ i\m_lp[ncihm l_]il^_^ q_l_ [h[fst_^ `il mn[ncmnc][f 

mcahc`c][h]_ [n [ 5% f_p_f i` mcahc`c][h]_. Tb_ g_[h p[fo_m 

i` p[lciom nl_[ng_hnm oh^_l _[]b `[]nil q_l_ ]igj[l_^ \s 

Doh][h’m gofncjf_ l[ha_ n_mn (DMRT) [h^ b[p_ \__h l_jl_-

m_hn_^ [m M_[h ± Sn[h^[l^ D_pc[ncih. Tb_ ]ill_f[ncih [h^ 

l_al_mmcih [h[fsmcm q[m ^ih_ ni oh^_lmn[h^ nb_ ]ihnlc\o-

ncih [h^ cgj[]n i` sc_f^ [h^ l_f[n_^ j[l[g_n_lm ih nb_ 

sc_f^ i` l[^cmb ]lijm.   

 

R_sults [n^ ^cs]usscon  

Growth attributing characters        

Tb_ l_]il^_^ i\m_lp[ncihm j_ln[chcha ni jf[hn b_cabn, 

f_hanb, [h^ f_[` hog\_l i` l[^cmb_m `iffiqcha nb_ [jjfc][-

ncih i` ^cp_lm_ ila[hc] honlc_hn miol]_m l_p_[f nb[n, ^olcha 

nb_ chcnc[f aliqnb mn[a_, nb_ cgj[]n i` nb_m_ nl_[ng_hnm 

q[m hin mn[ncmnc][ffs mcahc`c][hn. Tbcm f[]e i` mcahc`c][h]_ 

g[s \_ [nnlc\on_^ ni nb_ al[^o[f l_f_[m_ i` honlc_hnm `lig 

ila[hc] miol]_m, h[g_fs FYM, p_lgc]igjimn, [h^ jiofnls 

g[hol_ (T[\f_ 2). Tb_ chb_l_hnfs mfiq honlc_hn l_f_[m_ 

`lig nb_m_ ila[hc] g[n_lc[fm g[s _rjf[ch nb_ hih-

mcahc`c][hn aliqnb l_mjihm_ i\m_lp_^ [n 15 ^[sm [ft_l   

miqcha (DAS). Hiq_p_l, [m nb_ aliqnb jlial_mm_^ ni nb_ 

[^p[h]_^ mn[a_ [n 30 DAS, [ hin[\f_ [h^ mn[ncmnc][ffs     

mcahc`c][hn ch`fo_h]_ q[m i\m_lp_^. Tb_ gimn jlihioh]_^ 

_ff_]nm q_l_ hin_^ [ft_l nb_ [jjfc][ncih i` honlc_hnm 

nblioab p_lgc]igjimn (50%) [h^ jiofnls g[hol_ (50%) ch 

nl_[ng_hn T10, `iffiq_^ ]fim_fs \s FYM [h^ jiofnls         

g[hol_ (50% _[]b) ch T8. Bs b[lp_mn ncg_, qb_h jf[hn 

aliqnb b[^ l_[]b_^ m_h_m]_h]_, nb_ cgj[]n i` honlc_hn 

miol]_m \_][g_ hih-mcahc`c][hn, ch^c][ncha nb[n nb_ jf[hnm 

b[^ [fl_[^s []bc_p_^ g[rcgog aliqnb. In cm qilnb hincha 

nb[n nb_ Mchi E[lfs Liha Wbcn_ ]ofncp[l om_^ ch nbcm mno^s 

b[m [ m_h_m]_h]_ j_lci^ nb[n [ffiqm b[lp_mn [ft_l 50 DAS, 

jin_hnc[ffs ]ihnlc\oncha ni nb_ ^cp_la_h]_ `lig `ch^cham ch 

inb_l mno^c_m l_jilncha g[rcgog l[^cmb jf[hn b_cabn [n  

70 DAS (27). Cihnl[ls ni mig_ _rcmncha fcn_l[nol_ (27), 

qbc]b l_jiln_^ j_[e jf[hn b_cabn ch l[^cmb_m [n 70 DAS, 

iol mno^s _gjb[mct_m p[lc_n[f p[lc[ncih. Tb_ Mchi E[lfs 

Liha Wbcn_ ]ofncp[l om_^ ch iol _rj_lcg_hn _rbc\cn_^ g[rc-

gog aliqnb [n 50 DAS, ]ich]c^cha qcnb nb_ ihm_n i` m_h_m-

]_h]_. Agiha nb_ p[lciom honlc_hn miol]_m chp_mnca[n_^, 

jiofnls g[hol_ _g_la_^ [m nb_ gimn _ff_]ncp_ `il l[^cmb 

]ofncp[ncih, _cnb_l ch cmif[ncih il ch ]ig\ch[ncih qcnb      

p_lgc]igjimn il FYM. Tbcm _ff_]ncp_h_mm g[s \_ [nnlc-

\on_^ ni nb_ jl_m_h]_ i` aliqnb-jligincha mo\mn[h]_m ch 

jiofnls g[hol_ [h^ p_lgc]igjimn (27). 

 Wbcf_ nb_ mn[ncmnc][f [h[fsmcm [ffclgm [ hih-

mcahc`c][hn j_l]_hn[a_ ch]l_g_hn ch jf[hn b_cabn [n \inb 

f_p_fm (Fca. 1), nb_ []]_f_l[ncih i` aliqnb ^olcha nb_ _[lfs 

mn[a_ (\_nq__h 15 [h^ 30 ^[sm [ft_l miqcha) cm jlcg[lcfs 
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[nnlc\on_^ ni nb_ [jjfc][ncih i` jiofnls g[hol_m. Hiq_p_l, 

^olcha nb_ f[n_l mn[a_ i` aliqnb (\_nq__h 30 ^[sm [ft_l 

miqcha [h^ b[lp_mn), nb_ ch`fo_h]_ ih aliqnb cm gil_ jli-

hioh]_^ qcnb nb_ [jjfc][ncih i` FYM. Tbcm jb_hig_hih 

][h \_ l[ncih[fct_^ \s nb_ l_f[ncp_fs mfiq_l l_f_[m_ i`    

honlc_hnm `lig FYM ]igj[l_^ ni jiofnls g[hol_m. Piofnls 

g[hol_m _rbc\cn l[jc^ l_f_[m_ i` hcnlia_h [h^ jin[mmcog, 

qcnb 40 ni 70% i` nin[f hcnlia_h \_]igcha [p[cf[\f_ qcnbch 

nb_ `clmn mcr q__em (28). Tbcm l[jc^ honlc_hn [p[cf[\cfcns cm 

c^_hnc`c_^ [m nb_ jlcg[ls l_[mih `il nb_ mcahc`c][hn ch]l_[m_ 

ch jf[hn b_cabn ^olcha nb_ _[lfs jb[m_ i` aliqnb [ft_l nb_ 

[jjfc][ncih i` jiofnls g[hol_ ch nl_[ng_hnm T10, T9, [h^ 

T4. D_mjcn_ nb_ ]ihmnl[chn i` jiofnls g[hol_ b[pcha [ bcab 

]ih]_hnl[ncih i` [ggihc[, pif[ncf_ `[nns []c^m, [h^ [hnc-

\cinc]m, qbc]b g[s h_a[ncp_fs cgj[]n [h[_li\c] gc]li-

ila[hcmgm (29), nb_ ]i-^_]igjimcncih i` jiofnls g[hol_ 

qcnb inb_l `__^mni]em ][h gcnca[n_ nb_m_ _ff_]nm \s jlipc^-

cha [^^cncih[f honlc_hnm l_kocl_^ `il [h[_li\_m (30). Tbcm 

[jjli[]b mcahc`c][hnfs cgjlip_m nb_ mn[\cfcns i` gc]li\c[f 

]iggohcnc_m [h^ mo\m_ko_hn gc]li\c[f [oag_hn[ncih 

(31). Tb_ ]ig\ch_^ [jjfc][ncih i` jiofnls g[hol_ qcnb 

p_lgc]igjimn (T10 [h^ T9) il FYM (T8) ch p[lciom nl_[n-

g_hnm cm ]ihmc^_l_^ l_mjihmc\f_ `il nb_ l[jc^ ^_]igjimc-

ncih [h^ l_f_[m_ i` honlc_hnm (32). Folnb_lgil_, nb_ [jjfc-

][ncih i` jiofnls g[hol_ [h^ p_lgc]igjimn _hmol_m _ffc-

]c_hn [\miljncih [h^ [mmcgcf[ncih i` hcnlia_h \s nb_ jf[hn, 

]ihnlc\oncha ni nb_ _hb[h]_g_hn i` aliqnb [nnlc\on_m, 

jbinimshnb_nc] jin_hnc[f, [h^ l[^cmb sc_f^ (33). Piofnls 

g[hol_, qcnb cnm fiq_mn C:N l[nci [giha [ff ila[hc]        

g[hol_m om_^, `[]cfcn[n_m koc]e gch_l[fct[ncih [h^ honlc-

_hn l_f_[m_ ni nb_ micf ]igj[l_^ ni inb_l micf [g_h^-

g_hnm. Tb_ ]ig\ch[ncih i` jiofnls g[hol_ qcnb              

p_lgc]igjimn il FYM _hmol_m [ \[f[h]_^ C:N l[nci [h^ 

fcahch:N, jligincha ila[hc] g[nn_l []]ogof[ncih [h^    

bogom `ilg[ncih, nb_l_\s momn[chcha honlc_hn l_f_[m_ ip_l 

[h _rn_h^_^ j_lci^ (34). 

Fresh and dry weight of plants            

Tb_ chp_mnca[ncih chni nb_ jimn-b[lp_mn `l_mb q_cabn i`  

l[^cmb jf[hnm l_p_[f_^ [ mcahc`c][hn ch`fo_h]_ [lcmcha `lig 

nb_ [jjfc][ncih i` ^cp_lm_ honlc_hn miol]_m, [m ionfch_^ ch 

T[\f_ 3. Sn[ncmnc][f [h[fsm_m [ffclg nb[n nb_ oncfct[ncih i` 

p_lgc]igjimn [h^/il jiofnls g[hol_m f_^ ni [ mo\mn[hnc[f 

ch]l_[m_ ch `l_mb q_cabn, _r_gjfc`c_^ \s nl_[ng_hnm T10, 

T9, T8, T7, [h^ T4. Nin[\fs, jiofnls g[hol_m _g_la_^ [m [ 

]iggih `[]nil ch nb_m_ nl_[ng_hnm, _r_lncha [ jli-

hioh]_^ cgj[]n ih sc_f^-l_f[n_^ nl[cnm, mo]b [m `l_mb \ci-

g[mm. Tb_ _f_p[n_^ `l_mb q_cabn i\m_lp_^ ][h \_ [nnlc\on-

_^ ni b_cabn_h_^ jbinimshnb_nc] []ncpcnc_m, l_mofncha ch nb_ 

[]]ogof[ncih i` mo\mn[hnc[f [giohnm i` mn[l]b [h^ msh-

nb_nc] jli^o]nm qcnbch nb_ jf[hnm. Piofnls g[hol_m, ch    

j[lnc]of[l, ^_gihmnl[n_^ _ffc][]s ch `[]cfcn[ncha nb_         

_ffc]c_hn l_f_[m_, ojn[e_, [h^ oncfct[ncih i` honlc_hnm ^olcha 

nb_ ^_p_fijg_hn[f jb[m_ (35). Ssh]blihc]cns \_nq__h nb_ 

ch`fo_h]_ i` ^cp_lm_ honlc_hn miol]_m ih \inb f_[` [h^ liin 

`l_mb q_cabnm oh^_lm]il_m nb_ _hb[h]_^ jbinimshnb_nc] 

[]ncpcnc_m ch^o]_^ \s nb_ [jjfc][ncih i` ila[hc] honlc_hn 

miol]_m, f_[^cha ni mn[l]b []]ogof[ncih ch l[^cmb liinm. 

Tb_ ]ig\ch_^ [jjfc][ncih i` p_lgc]igjimn [h^ jiofnls 

g[hol_ hin[\fs ch]l_[m_^ nb_ hcnlia_h ]ihn_hn ch nb_ ]_ff 

m[j i` g_lcmn_g[nc] ncmmo_m. Tbcm _hb[h]_g_hn _hmol_^ 

[oag_hn_^ p_a_n[ncp_ aliqnb [h^ nb_ []]lo[f i` ][l\ibs-

^l[n_m, ]ihnlc\oncha ni ch]l_[m_^ liin [h^ f_[` ^_p_fij-

g_hn (1). Folnb_lgil_, nb_ fiq C: N l[nci i` jiofnls        

g[hol_ q[m c^_hnc`c_^ [m [ `[]nil ]ihnlc\oncha ni l[jc^ 

^_]igjimcncih [h^ honlc_hn l_f_[m_, ]ihm_ko_hnfs l_mofn-

cha ch nb_ bcab_mn \cig[mm ch l[^cmb (36). O\m_lp[ncihm ih 

^ls q_cabn, i\n[ch_^ nblioab moh ^lscha `iffiq_^ \s ip_h 

^lscha i` l[^cmb jf[hnm, gcllil_^ nb_ nl_h^m i\m_lp_^ ch 

`l_mb q_cabn [n b[lp_mn. Tbcm ]ihmcmn_h]s [ffclgm nb_ msh-

Tr_[tm_nts Pl[nt b_cabt (]m) L_natb o` l_[v_s (]m) Num\_r o` l_[v_s 

T1 14.133_ ± 1.229 13.127^ ± 1.110 10.400] ± 1.514 

T2 14.873_ ± 0.770 13.340]^ ± 0.805 13.333[\] ± 1.981 

T3 15.493^_ ± 1.749 13.720]^ ± 1.665 11.133\] ± 1.768 

T4 19.087[\]^ ± 1.997 16.800[\]^ ± 1.929 13.000[\] ± 2.117 

T5 16.960\]^_ ± 1.925 15.000\]^ ± 1.893 11.067\] ± 2.204 

T6 16.460]^_ ± 1.549 15.120\]^ ± 1.420 13.333[\] ± 1.048 

T7 19.100[\]^ ± 0.501 17.487[\] ± 0.503 14.933[ ± 0.636 

T8 20.560[\ ± 0.881 18.987[\ ± 1.144 14.400[ ± 0.611 

T9 20.260[\] ± 1.365 18.713[\ ± 1.625 14.200[\ ± 1.629 

T10 21.173[ ± 0.646 19.727[ ± 0.923 15.600[ ± 2.274 

SE(g)± 1.378 1.423 1.076 

C.D. [n 0.05 4.126 4.260 3.222 

T[\l_ 2. Igj[]n i` ila[hc] honlc_hn miol]_m ih jf[hn aliqnb [nnlc\on_m (jf[hn b_cabn, f_hanb, [h^ hog\_l i` f_[p_m j_l jf[hn) i` l[^cmb [n 30 ^[sm i` miqcha.  

Fca. 1. Igj[]n i` ila[hc] honlc_hn miol]_m ih ch]l_g_hn ch jf[hn b_cabn \_-
nq__h 15 ^[sm ni 30 ^[sm i` miqcha (S_lc_m 1) [h^ \_nq__h 30 ^[sm i` miqcha 
ni b[lp_mn (S_lc_m 2).  
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nb_mcm i` [ mo\mn[hnc[f ko[hncns i` `oh]ncih[f \cig[mm, _h-

]igj[mmcha \inb ila[hc] [h^ chila[hc] g[n_lc[fm qcnbch 

nb_ jf[hnm (Fca. 2). Tb_m_ `ch^cham oh^_lm]il_ nb_ b_cabn-

_h_^ honlc_hn ojn[e_ [h^ \cigif_]of_ mshnb_mcm ch l[^cmb 

jf[hnm [nnlc\on[\f_ ni nb_ [jjfc][ncih i` ila[hc] honlc_hn 

miol]_m, _mj_]c[ffs jiofnls g[hol_m [h^/il p_lgc]igjimn 

(37). 

Yield and related parameters       

Tb_ liin giljbifiac][f ]b[l[]n_lcmnc]m q_l_ g[le_^fs 

ch`fo_h]_^ \s nb_ [jjfc][ncih i` jiofnls g[hol_, _cnb_l 

[fih_ il ch ]ihdoh]ncih qcnb p_lgc]igjimn. Tbcm _ff_]n q[m 

j[lnc]of[lfs [mmi]c[n_^ qcnb [ hin[\f_ mshnb_mcm i` mnil[a_ 

jli^o]nm, hin[\fs mn[l]b, ch nb_ liinm (T[\f_ 4). Cihm_-

ko_hnfs, j[l[g_n_lm mo]b [m liin f_hanb, liin ^c[g_n_l, 

[h^ liin aclnb _rbc\cn_^ mcahc`c][hn _hb[h]_g_hnm [h^ 

q_l_ mn[ncmnc][ffs ]igj[l[\f_ ch nl_[ng_hnm T10, T9, T8, 

T4, [h^ T7. Ah[fsmcm i` l[^cmb liin sc_f^ ch^c][n_^ [ mo\-

mn[hnc[f cgj[]n (P < 0.05) i` ^cp_lm_ nl_[ng_hnm ih nb_ sc_f^ 

j_l b_]n[l_, [mm_mm_^ [n nb_ jichn i` jf[hn b[lp_mncha 

(T[\f_ 5). Tb_ g[rcgog sc_f^ j_l b_]n[l_ (280.00 k) q[m 

[]bc_p_^ qcnb nb_ ch]iljil[ncih i` T10 *(p_lgc]igjimn 

50% + jiofnls g[hol_ 50%)+, mn[ncmnc][ffs ih j[l qcnb         

T9 (245.00 k), `iffiq_^ \s T8 (228.00 k), T7 (225.00 k), [h^ 

T4 (216.00 k). Cihp_lm_fs, nb_ gchcgog sc_f^ j_l b_]n[l_ 

q[m l_]il^_^ ch T1 (115.00 k) [n nb_ ncg_ i` jf[hn b[lp_mn. 

Ih liin [h^ no\_l ]lijm, nb_ _]ihigc][ffs p[fo[\f_ ]igji-

h_hn l_mc^_m ch nb_ mo\n_ll[h_[h liin il mn_g, `ilg_^ mo\-

m_ko_hn ni nb_ nl[hmfi][ncih i` jbinimshnb[n_m `lig 

f_[p_m ni nb_ \_fiq-alioh^ l_acih. Fil l[^cmb, nb_          

_]ihigc][ffs mcahc`c][hn jilncih cm nb_ mo\n_ll[h_[h       

n[jliin, l_hiqh_^ `il cnm lc]bh_mm ch mn[l]b, gch_l[fm, [h^ 

Tr_[tm_nts 
Inctc[l `r_sb w_cabt (ar[m) 

Pl[nts Roots L_[v_s 

T1 219.500a ± 7.742 127.557` ± 8.678 91.947` ± 2.900 

T2 348.890^_ ± 31.347 204.447^_ ± 18.986 144.443\]^ ± 12.372 

T3 322.223_` ± 27.376 183.333_` ± 30.245 138.890]^ ± 7.776 

T4 402.223\] ± 24.367 240.000\]^ ± 22.193 162.223\ ± 4.006 

T5 372.223]^ ± 17.462 223.333]^ ± 10.185 148.890\] ± 7.776 

T6 286.667`a ± 6.667 171.113_` ± 8.678 115.553_ ± 4.005 

T7 402.223\] ± 7.287 250.000\] ± 1.923 152.220\] ± 5.879 

T8 377.780]^ ± 4.843 253.330\] ± 5.773 124.443^_ ± 1.113 

T9 424.443\ ± 2.940 272.223\ ± 9.685 152.220\] ± 6.758 

T10 494.957[ ± 10.003 311.113[ ± 10.944 183.843[ ± 7.078 

SE(g)± 14.465 12.695 6.752 

C.D. [n 0.05 43.312 38.01 20.217 

T[\l_ 3. Igj[]n i` ila[hc] honlc_hn miol]_m ih chcnc[f `l_mb q_cabn i` l[^cmb jf[hnm [h^ nb_cl j[lnm (liinm [h^ f_[p_m).  

Fca. 2. Igj[]n i` ila[hc] honlc_hn miol]_m ih ^ls q_cabn i` l[^cmb jf[hnm.  

Tr_[tm_nts 
Root scz_ r_l[t_^ [ttrc\ut_s 

M[xcmum root l_natb (]m) Dc[m_t_r o` root (mm) Gcrtb o` root (]m) 

T1 13.333^ ± 2.581 33.787^ ± 2.023 9.490_ ± 1.644 

T2 21.423]^ ± 2.252 36.600^ ± 1.855 11.933[\]^_ ± 2.319 

T3 22.333\]^ ± 1.425 37.777]^ ± 2.027 10.000^_ ± 1.384 

T4 25.257[\ ± 1.844 41.110[\]^ ± 2.476 12.313[\]^ ± 0.357 

T5 22.343\]^ ± 1.445 40.537\]^ ± 4.684 10.953]^_ ± 0.397 

T6 24.733[\] ± 0.313 39.033\]^ ± 2.318 11.287\]^_ ± 0.483 

T7 24.910[\] ± 0.985 44.357[\] ± 3.309 12.647[\] ± 1.404 

T8 26.043[ ± 0.144 45.100[\] ± 4.303 12.453[\]^ ± 0.451 

T9 27.090[ ± 1.118 45.710[\ ± 0.511 13.847[\ ± 0.612 

T10 27.380[ ± 0.692 48.543[ ± 1.315 14.033[ ± 0.852 

SE(g)± 1.201 2.562 0.889 

C.D. [n 0.05 3.595 7.671 2.661 

T[\l_ 4. Igj[]n i` ila[hc] honlc_hn miol]_m ih p[lciom liin j[l[g_n_lm i` l[^cmb jf[hnm.  
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q[n_l ]ihn_hn. 

 Tb_ _hb[h]_^ sc_f^ i` l[^cmb liinm i\m_lp_^ ch 

nl_[ng_hnm ch]iljil[ncha jiofnls g[hol_m [h^/il            

p_lgc]igjimn [m honlc_hn miol]_m ]ill_f[n_m qcnb nb_ msh-

]blihct_^ aliqnb [h^ \cig[mm jli^o]ncih ch l[^cmb_m. 

Riin sc_f^, qb_nb_l g_[mol_^ j_l jfin il b_]n[l_, cm chnlc-

][n_fs fche_^ ni ch^cpc^o[f jf[hn sc_f^ [h^ nb_ `l_mb q_cabn 

i` l[^cmb liinm, nb_l_\s _rbc\cncha [ ^cl_]n ]ill_f[ncih       

\_nq__h nb_m_ j[l[g_n_lm. Tb_ ]ig\ch[ncih i` jiofnls 

g[hol_ qcnb p_lgc]igjimn ([n l[ncim i` 1:1 il 3:1) il `[lg-

s[l^ g[hol_ ([n [ 1:1 l[nci) [jj_[lm ni \_ []]iohn[\f_ `il 

nb_ b_cabn_h_^ [p[cf[\cfcns i` jbimjbilom, nb_l_\s _r_ln-

cha [ jimcncp_ ch`fo_h]_ ih liin aliqnb. Tbcm cgjlip_g_hn 

ch liin aliqnb ][h \_ [nnlc\on_^ ni _hb[h]_g_hnm ch ]_ffo-

f[l ^cpcmcih, jbinimshnb_mcm, ][l\ibs^l[n_ g_n[\ifcmg, 

_htsg_ []ncp[ncih, [h^ honlc_hn nl[hmfi][ncih (27). Tbcm 

jb_hig_hih g[s \_ [mmi]c[n_^ qcnb nb_ fiq_l C:N l[nci 

[h^ fcahch:N l[nci i\m_lp_^ ch jiofnls g[hol_, `[]cfcn[ncha 

l[jc^ gch_l[fct[ncih [h^ honlc_hn l_f_[m_ ]ih^o]cp_ ni nb_ 

[]]_f_l[n_^ aliqnb i` mbiln-^ol[ncih ]lijm mo]b [m l[^cmb. 

Cihm_ko_hnfs, nb_ [gjfc`c_^ \cig[mm jli^o]ncih ch nb_ 

jf[hn ]ihnlc\on_m ni [ bcab_l sc_f^ qb_h ]igj[l_^ ni   

[fn_lh[ncp_ [g_h^g_hnm (20). 

Economics of cultivation of radish         

Ah _]ihigc] [h[fsmcm q[m ]ih^o]n_^ ni [mm_mm nb_ _ffc][]s 

i` oncfctcha ila[hc] honlc_hn miol]_m ch l[^cmb ]ofncp[ncih 

(l_`_l ni T[\f_ 5). Tb_ ip_l[ff ]imn i` ]ofncp[ncih, _h]ig-

j[mmcha \inb `cr_^ [h^ p[lc[\f_ ]imnm, q[m i\m_lp_^ ni \_ 

_f_p[n_^ []limm [ff nl_[ng_hnm ]igj[l_^ ni nb_ ]ihnlif. 

Tbcm ch]l_[m_ q[m [nnlc\on_^ ni nb_ mojjf_g_hn[ls _rj_hm-

_m [mmi]c[n_^ qcnb []koclcha honlc_hn miol]_m. Tb_ p[lc[-

ncihm ch ]ofncp[ncih ]imnm [giha ^cff_l_hn nl_[ng_hnm q_l_ 

jlcg[lcfs [nnlc\on_^ ni ^cm]l_j[h]c_m ch nb_ ]imnm i` ila[h-

c] miol]_m, mo]b [m `[lgs[l^ g[hol_ (FYM), jiofnls        

g[hol_m, [h^ p_lgc]igjimn, _gjfis_^ `il honlc_hn jlipc-

mcih. Glimm l_nolhm q_l_ ][f]of[n_^ \[m_^ ih jl_p[cfcha 

g[le_n p[fo_m i` nb_ jli^o]_, qcnb ^cmj[lcnc_m ch alimm  

l_nolhm [giha nl_[ng_hnm \_cha [ ]ihm_ko_h]_ i` sc_f^ 

p[lc[ncihm. Nin[\fs, [ff nl_[ng_hnm sc_f^_^ al_[n_l h_n   

l_nolhm, _r]_jn `il T6 (Rm. 71760) ]igj[l_^ ni nb_ ]ihnlif, 

T1 (Rm. 76860), qbc]b g[s \_ [nnlc\on_^ ni cnm bcab_l alimm 

l_nolh. Tb_ bcab_mn \_h_`cn-ni-]imn (B: C) l[nci q[m l_]il^-

_^ ch T10 (2.48), `iffiq_^ \s T4 (1.98), T9 (1.87), T8 (1.82), 

[h^ T7 (1.60). Tb_m_ nl_[ng_hnm _rbc\cn_^ mcahc`c][hnfs 

bcab B: C l[ncim iqcha ni nb_cl _f_p[n_^ alimm il h_n l_nolhm 

[h^ l_f[ncp_fs fiq_l ]ofncp[ncih ]imnm. Wbcf_ nl_[ng_hnm 

mo]b [m T5 (1.26), T2 (1.07), T4 (0.85), [h^ T6 (0.73) b[^ B: C 

l[ncim fiq_l nb[h nb_ ]ihnlif (T1, 1.55), nb_cl alimm [h^ h_n 

l_nolhm (_r]fo^cha T6) q_l_ bcab_l. In cm cgj_l[ncp_ ni hin_ 

nb[n nl_[ng_hnm qcnb [ B: C l[nci _r]__^cha ih_ [l_ a_h_l-

[ffs ]ihmc^_l_^ _]ihigc][ffs \_h_`c]c[f ch jli^o]ncih _]i-

higc]m. Hiq_p_l, `il mi]c_n[f []]_jn[h]_ qcnbch nb_ `[lg-

cha ]iggohcns, nbcm l[nci mbiof^ molj[mm nb[n i` nb_ ]ih-

nlif. Afn_lh[ncp_fs, nl_[ng_hnm qcnb [ B: C l[nci al_[n_l nb[h 

ih_, ]iojf_^ qcnb bcab h_n l_nolhm, ]iof^ [fmi \_ ^__g_^ 

[m jli`cn[\f_ ijncihm. Tb_m_ _]ihigc] `ch^cham [fcah qcnb 

]illi\il[ncha l_m_[l]b \s p[lciom [onbilm (38). Folnb_l-

gil_, nb_ [^ijncih i` ila[hc] [jjli[]b_m, j[lnc]of[lfs 

nbim_ ch]iljil[ncha jiofnls g[hol_m [fih_ il ch ]ihdoh]-

ncih qcnb p_lgc]igjimn il FYM, ^_gihmnl[n_^ bcab_l \_h-

_`cn-]imn l[ncim. Tbcm oh^_lm]il_m nb_ _]ihigc] momn[ch[-

\cfcns [h^ jli`cn[\cfcns i` ila[hc] jli^o]ncih g_nbi^m ch 

]ihnl[mn ni ]ihp_hncih[f chila[hc] msmn_gm (39). 

Correlation analysis        

Cill_f[ncih [h[fsm_m q_l_ ]ih^o]n_^ ni [mm_mm nb_ l_f[-

ncihmbcjm [giha jcpin[f sc_f^-l_f[n_^ nl[cnm, qcnb nb_ _r-

]fomcih i` [h[fiaiom nl[cnm (Fca. 3). Tb_ i\m_lp_^ ]ill_f[-

ncihm _rbc\cn_^ [ jl_^igch[hnfs fiq g[ahcno^_ `il gimn 

j[l[g_n_lm, qcnb mn[ncmnc][f mcahc`c][h]_ n_mn_^ [n \inb nb_ 

0.05 [h^ 0.01 f_p_fm. An [ mcahc`c][h]_ f_p_f i` P ≤ 0.05,    

hin[\fs fiq ]ill_f[ncihm (l = 0.2) q_l_ c^_hnc`c_^ \_nq__h 

nb_ `iffiqcha j[clm i` nl[cnm: ^c[g_n_l i` liin (DOR) [h^ 

jf[hn b_cabn [n 30 ^[sm (PH 30), aclnb i` liin (GOR) [h^ 

jf[hn b_cabn [n 30 ^[sm (PH 30), chcnc[f `l_mb q_cabn i` 

f_[p_m (IFWL) [h^ jf[hn b_cabn [n 30 ^[sm (PH 30), g[rc-

gog liin f_hanb (MRL) [h^ chcnc[f `l_mb q_cabn i` jf[hn 

(IFWP), g[rcgog liin f_hanb (MRL) [h^ chcnc[f `l_mb 

q_cabn i` liin (IFWR), ^c[g_n_l i` liin (DOR) [h^ chcnc[f 

`l_mb q_cabn i` f_[p_m (IFWL), [m q_ff [m aclnb i` liin (GOR) 

[h^ chcnc[f `l_mb q_cabn i` f_[p_m (IFWL). 

 An [ mcahc`c][h]_ f_p_f i` P ≤ 0.01, nb_ ]ill_f[ncih 

[h[fsmcm l_p_[f_^ hin[\f_ [mmi]c[ncihm [giha m_p_l[f e_s 

Tr_[tm_nts R[^csb yc_l^ (q b[-1)* Gross r_turn ([)        
(Rs. b[-1)# 

Cost o` ]ultcv[tcon (\)             
(Rs. b[-1) 

N_t r_turn ([-\)    
(Rs. b[-1) 

B_n_`ct: ]ost r[tco 
*([-\)/\+ 

T1 115` ± 7.81 1,26,500 49,640 76,860 1.55 

T2 184^_ ± 17.09 2,02,400 97,640 1,04,760 1.07 

T3 165_` ± 27.22 1,81,500 97,640 83,860 0.85 

T4 216\]^ ± 19.98 2,37,600 79,640 1,57,960 1.98 

T5 201]^ ± 9.17 2,21,100 97,640 1,23,460 1.26 

T6 154_` ± 7.81 1,69,400 97,640 71,760 0.73 

T7 225\] ± 1.73 2,47,500 93,140 1,54,360 1.60 

T8 228\] ± 5.20 2,50,800 88,640 1,62,160 1.82 

T9 245\ ± 8.18 2,69,500 93,640 1,75,860 1.87 

T10 280[ ± 9.85 3,08,000 88,640 2,19,360 2.48 

T[\l_ 5. Yc_f^ [h^ _]ihigc]m i` ^cff_l_hn nl_[ng_hnm [h^ \_h_`cn: ]imn l[nci i` ila[hc] ]ofncp[ncih i` l[^cmb.  

*CD p[fo_ cm 34.210 qcnb SE(g) ± [m 11.426; #R[n_ i` l[^cmb = Rm. 1100 j_l kochn[f  
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j[l[g_n_lm ch nb_ mno^s. Sj_]c`c][ffs, [ mo\mn[hnc[f ]ill_f[-

ncih ]i_ffc]c_hn (l = 0.9) q[m i\m_lp_^ \_nq__h nb_ chcnc[f 

`l_mb q_cabn i` liinm (IFWR) [h^ nb_ chcnc[f `l_mb q_cabn i` 

jf[hnm (IFWP), [m q_ff [m \_nq__h nb_ chcnc[f `l_mb q_cabn i` 

f_[p_m (IFWL) [h^ nb_ chcnc[f `l_mb q_cabn i` jf[hnm (IFWP). 

A^^cncih[ffs, [ mnliha ]ill_f[ncih (l = 0.7) q[m c^_hnc`c_^ 

\_nq__h nb_ chcnc[f `l_mb q_cabn i` liinm (IFWR) [h^ nb_ 

chcnc[f `l_mb q_cabn i` f_[p_m (IFWL). Nin[\fs, ]ill_f[ncihm 

chpifpcha aclnb i` liinm (GOR) [h^ ^c[g_n_l i` liinm (DOR) 

q_l_ [fmi mcahc`c][hn. Tb_m_ `ch^cham oh^_lm]il_ nb_ li\omn 

]ill_f[ncih \_nq__h nb_ chcnc[f `l_mb q_cabn i` liinm (IFWR) 

[h^ \inb nb_ chcnc[f `l_mb q_cabn i` jf[hnm (IFWP) [h^ 

f_[p_m (IFWL). Tbcm ]ill_f[ncih cm l[ncih[fct_^ \s nb_ jcpin[f 

lif_ i` f_[p_m ch jbinimshnb_mcm, qb_l_ ][l\ibs^l[n_m [l_ 

mshnb_mct_^, qcnb [hs _r]_mm \_cha mnil_^ ch ila[hm mo]b 

[m liinm ch l[^cmb jf[hnm. Tbcm jb_hig_hih fce_fs ]ihnlc-

\on_m ni nb_ i\m_lp_^ bcab ]ill_f[ncih \_nq__h IFWR [h^ 

\inb IFWL [h^ IFWP. Tb_ jl_m_hn mno^s, qbcf_ hin mojjiln-

_^ \s _rcmncha fcn_l[nol_ ih ila[hc] `_lncfct[ncih, `cffm [ a[j 

ch nb_ oh^_lmn[h^cha i` ]ill_f[ncihm [giha p[lciom sc_f^-

]ihnlc\oncha j[l[g_n_lm. In cm j_lnch_hn ni hin_ nb[n [fn-

bioab nbcm mno^s cm ohcko_ ch cnm `i]om ih ila[hc] `_lncfct[-

ncih, jlcil l_m_[l]b b[m _fo]c^[n_^ nb_ mcahc`c][h]_ i` 

f_[p_m [m nb_ jlcg[ls mcn_ i` jbinimshnb_mcm ch _hb[h]cha 

^ls q_cabn ch l[^cmb ]lijm mo\d_]n_^ ni p[lscha m[fn        

]ih]_hnl[ncihm, [m ^i]og_hn_^ ch _rcmncha fcn_l[nol_ (41). 

Regression analysis        

Tb_ ]ih^o]n_^ l_al_mmcih [h[fsmcm sc_f^_^ mn[ncmnc][ffs 

mcahc`c][hn l_mofnm, [m ch^c][n_^ \s nb_ ion]ig_m jl_m_hn_^ 

ch T[\f_ 6. Tb_ ]i_ffc]c_hn i` ^_n_lgch[ncih (R2) q[m ][f]o-

f[n_^ [n 0.932, mcahc`scha nb[n [jjlircg[n_fs 93.2% i` nb_ 

p[lc[\cfcns i\m_lp_^ ch nb_ ^_j_h^_hn p[lc[\f_, IFWR (sc_f^ 

i` l[^cmb ]lijm), ][h \_ _fo]c^[n_^ \s nb_ m_f_]n_^ ch^_-

j_h^_hn p[lc[\f_m. Tb_ l_al_mmcih gi^_f cm IFWR = -7.04 + 

0.068 PH30 (jf[hn b_cabn 30 DAS) + 0.325 LL 30 DAS (L_hanb 

i` f_[p_m 30 ^[sm) + 0.246 NOL 30 DAS (hog\_l i` f_[p_m 30 

^[sm) + 0.025 MRL (g[rcgog liin f_hanb) + 0.433 DOR 

(^c[g_n_l i` nb_ liin) - 1.779 GOR (aclnb i` nb_ liin) + 0.895 

IFWP (chcnc[f `l_mb q_cabn i` jf[hn) -0.730 IFWL (chcnc[f `l_mb 

q_cabn i` f_[p_m). Oon i` [ff nb_ ch^_j_h^_hn p[lc[\f_m, 

p[lc[\f_ IFWP (chcnc[f `l_mb q_cabn i` jf[hn) [h^ IFWL 

(chcnc[f `l_mb q_cabn i` f_[p_m) q_l_ `ioh^ ni \_ mcahc`c][hn, 

qbc]b ]ih`clgm nb[n nb_m_ nqi p[lc[\f_m il j[l[g_n_lm 

b[p_ mcahc`c][hnfs ch`fo_h]_^ nb_ sc_f^ i` l[^cmb ]lijm, 

qbc]b ][h \_ domnc`c_^ \s nb_ bcab ^_al__ i` ]ill_f[ncih 

i\m_lp_^. 

Economic consideration and future scope         

Tb_ ihaicha chp_mnca[ncih jl_m_hnm [h ijjilnohcns `il nb_ 

nl[hmcncih `lig ]b_gc][f-chn_hmcp_ [alc]ofnol_ ni ila[hc] 

]ofncp[ncih. Wbcf_ [ ]igjf_n_ mbcft ni [h ila[hc] [jjli[]b 

g[s chcnc[ffs cgj[]n ]lij jli^o]ncih [h^ _]ihigc] [m-

j_]nm oh`[pil[\fs, nb_ [jjfc][ncih i` [ do^c]ciom ]ig\ch[-

ncih i` honlc_hn miol]_m, mo]b [m FYM j[cl_^ qcnb jiofnls 

Fca. 3. Cill_f[ncih [h[fsmcm i` nl[cnm mcahc`c][hn `il ]ihnlc\oncha ni sc_f^ ch 
l[^cmb *PH30 (jf[hn b_cabn [n 30 ^[sm), LL30 (f_[` f_hanb [n 30 ^[sm),         
NOL30 (hog\_l i` f_[p_m [n 30 ^[sm), MRL (g[rcgog liin f_hanb),               
DOR (^c[g_n_l i` liin), GOR (aclnb i` liin), IFWP (chcnc[f `l_mb q_cabn i` 
jf[hn), IFWL (chcnc[f `l_mb q_cabn i` f_[p_m), IFWR (chcnc[f `l_mb q_cabn i` liin)+.  

Mo^_l Sum o` Squ[r_s DF M_[n Squ[r_ F Scanc`c][n]_ 

R_al_mmcih 868517.05 8 108564.631 153.606 < 0.01 

R_mc^o[f 57248.506 81 706.772     

Tin[f 925765.556 89       

R_ar_sscon Co_ffc]c_nts  

Mo^_l 
Unst[n^[r^cz_^ Co_ffc]c_nts St[n^[r^cz_^ Co_ffc]c_nts 

t-v[lu_ Scanc`c][n]_ 
B St^. Error B_t[ 

1 (Cihmn[hn) -7.04 18.374   -0.383 0.703 

PH30 0.068 0.139 0.015 0.49 0.626 

LL30 0.325 0.937 0.012 0.347 0.729 

NOL30 0.246 0.954 0.009 0.258 0.797 

MRL 0.025 0.727 0.001 0.034 0.973 

DOR 0.433 0.618 0.041 0.701 0.485 

GOR -1.779 1.937 -0.056 -0.918 0.361 

IFWP 0.895 0.042 1.302 21.244 < 0.01 

IFWL -0.73 0.101 -0.415 -7.228 < 0.01 

T[\l_ 6. V[lciom [mj_]nm i` l_al_mmcih [h[fsmcm i` nl[cnm mcahc`c][hn `il ]ihnlc\oncha ni sc_f^ ch l[^cmb.  

*Pl_^c]nilm: (Cihmn[hn), IFWL (chcnc[f `l_mb q_cabn i` f_[p_m), MRL (g[rcgog liin f_hanb), PH30 (jf[hn b_cabn [n 30 ^[sm), NOL30 (hog\_l i` f_[p_m [n 30 ^[sm), 
DOR (^c[g_n_l i` liin), LL30 (f_[` f_hanb [n 30 ^[sm), GOR (aclnb i` liin), IFWP (chcnc[f `l_mb q_cabn i` jf[hn); D_j_h^_hn V[lc[\f_: IFWR (chcnc[f `l_mb q_cabn i` 
liin)+  
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g[hol_ il p_lgc]igjimn ]ig\ch_^ qcnb jiofnls g[hol_, 

[m ^_fch_[n_^ ch nb_ _rj_lcg_hn[f `ch^cham i` nb_ ]oll_hn 

mno^s, bif^m jin_hnc[f ni gcnca[n_ nb_m_ fimm_m. Tb_ jlibc-

\cncp_ ]imn [mmi]c[n_^ qcnb ]ofncp[ncih mn[h^m [m [ j[l[-

giohn i\mn[]f_ ni nb_ qc^_mjl_[^ [^ijncih i` h_q n_]b-

hifiac_m ch ]lij jli^o]ncih. Tb_l_`il_, nb_l_ cm [ ]lcnc][f 

h__^ `il l_m_[l]b `i]om_^ ih ^_pcmcha fiq-]imn honlc_hn 

miol]_m oncfctcha \ci^_al[^[\f_ q[mn_ g[n_lc[fm. A jligcm-

cha [p_ho_ `il []bc_pcha ]imn-_ff_]ncp_h_mm ch honlc_hn 

g[h[a_g_hn chpifp_m \ci]b[l-\[m_^ m_ko_mnl[ncih i` 

jbimjbilom ^_lcp_^ `lig q[mn_q[n_l (42) il \cia[m       

`_lg_hn[ncih l_mc^o_m (43). Tbcm chhip[ncp_ [jjli[]b 

nl[hm`ilgm pifogchiom \ci-q[mn_ chni `_lncfct_l qcnb micf-

_hb[h]cha jlij_lnc_m (44). Ahinb_l [p_ho_ qilnb             

_rjfilcha cm nb_ oncfct[ncih i` [fa[_-\[m_^ m_ko_mnl[ncih i` 

honlc_hnm `lig q[mn_q[n_l, _gjfischa ila[hcmgm mo]b [m 

Sjclofch[ (\fo_-al__h [fa[_) (45), Om]cff[nilc[ (46),            

Ah[\[_h[ (47), [h^ Nimni] (48). Tb_m_ n_]bhifiac_m mbiq 

jligcm_ ch ^_p_fijcha ]imn-_ff_]ncp_ mnl[n_ac_m `il mojjfs-

cha honlc_hnm ni jf[hnm. Folnb_lgil_, nb_ _hlc]bg_hn i` 

FYM, p_lgc]igjimn, [h^ jiofnls g[hol_ nblioab                

]i-^_]igjimcncih ^_gihmnl[n_m jin_hnc[f [m nb_ gimn 

_]ihigc][f honlc_hn g[h[a_g_hn n_]bhifias `il ila[hc] 

`[lgcha.   

 

Con]luscon   

Tb_ `ch^cham i` nbcm chp_mnca[ncih [ffclg nb[n nb_ oncfct[ncih 

i` [ ]ig\ch[ncih i` jiofnls g[hol_m [h^ p_lgc]igjimn, 

qcnb _[]b ]ihnlc\oncha 50% (T10), [m ila[hc] [g_h^g_hnm, 

^_gihmnl[n_m mcahc`c][hn jin_hnc[f ch jligincha ijncg[f 

jf[hn aliqnb. Tbcm cm _pc^_h]_^ \s ch]l_[m_^ \cig[mm ch 

n_lgm i` \inb `l_mb [h^ ^ls q_cabn, _hb[h]_^ liin           

^_p_fijg_hn, [h^ nb_ [nn[chg_hn i` nb_ bcab_mn sc_f^    

(280 ± 9.85 k/b[) [h^ \_h_`cn-]imn l[nci (2.48) ch l[^cmb   

]ofncp[ncih. B[m_^ ih nb_ ion]ig_m i` nbcm mno^s, nb_      

`iffiqcha nl_[ng_hnm [l_ c^_hnc`c_^ [m nb_ gimn _]ihigc-

][ffs pc[\f_ ]ig\ch[ncihm `il l[^cmb ]ofncp[ncih: T10 

*V_lgc]igjimn (50%) + Piofnls g[hol_m (50%)+, `iffiq_^ 

\s T4 *Piofnls g[hol_m (10 n/b[)+, T9 *V_lgc]igjimn (75%) 

+ Piofnls g[hol_m (25%)+, [h^ T8 *F[lgs[l^ g[hol_ (50%) 

+ Piofnls g[hol_m (50%)+. Tb_m_ l_mofnm oh^_lm]il_ nb_ 

_]ihigc] [^p[hn[a_m i` ch]iljil[ncha ila[hc] [g_h^-

g_hnm, mj_]c`c][ffs ]ig\ch[ncihm i` p_lgc]igjimn, jiofnls 

g[hol_m, [h^ `[lgs[l^ g[hol_, `il _hb[h]cha l[^cmb 

aliqnb [h^ sc_f^, ofncg[n_fs f_[^cha ni ch]l_[m_^ h_n    

l_nolhm `il `[lg_lm. Gcp_h nb_ ^_nlcg_hn[f cgj[]n i`       

chila[hc] honlc_hnm ih \inb nb_ _hpclihg_hn [h^ micf 

b_[fnb, `olnb_l l_m_[l]b cm q[ll[hn_^ ni ^_fp_ chni nb_ _ffc-

][]s [h^ momn[ch[\f_ jl[]nc]_m l_f[n_^ ni nb_ om_ i`         

ila[hc] [g_h^g_hnm ch [alc]ofnol[f msmn_gm.   

 

A]knowl_^a_m_nts    

Tb_ [onbilm [l_ nb[he`of ni ITM Uhcp_lmcns, Gq[fcil (M.P.), 
`il jlipc^cha nb_ f[h^ [h^ f[\il[nils `[]cfcnc_m `il l_m_[l]b 

]ih^o]n_^ \s nb_ `clmn [onbil oh^_l nb_ moj_lpcmcih i` nb_ 
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