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A\str[]t 

Tb_ [jjfc][ncih i` fcg_ [h^ jbimjbilom cm [ ]iggih jl[]nc]_ `il cgjlipcha 

]lij jli^o]ncih ch []c^c] micfm i` nlijc][f ]iohnlc_m [h^ n_gj_l[n_ l_acihm. 

Ah _rj_lcg_hn ch `[]nilc[f ]ig\ch[ncih q[m f[c^ ion [n nb_ Ciff_a_ i` Aalc-

]ofnol_, Fcmb_lc_m [h^ Fil_mnls ni chp_mnca[n_ nb_ _ff_]nm i` fcg_ [h^ jbim-

jbilom ih nb_ ko[fcns [h^ honlc_hn ]ihn_hn i` Capsicum annum. Tl_[ng_hn 

ch]fo^_m 4 f_p_fm i` fcg_ (0, 250, 500 [h^ 750 ea b[-1 l_jl_m_hn_^ [m L0, L250, 

L500, L750) [h^ 4 jbimjbilom f_p_fm (0, 20, 40 & 60 ea b[-1 [h^ l_jl_m_hn_^ [m 

P0, P20, P40 [h^ P60 l_mj_]ncp_fs). Tin[f [mb ]ihn_hn, gicmnol_ ]ihn_hn, jli-

n_ch [h^ inb_l honlc_hnm q_l_ [h[fsm_^. Tin[f [mb, gicmnol_, jlin_ch [h^ 

inb_l jf[hn honlc_hnm ch]l_[m_^ mcahc`c][hnfs qcnb [h ch]l_[m_ ch fcg_ ^im_ 

oj ni 500 ea b[-1, qbcf_ nin[f [mb, gicmnol_ ]ihn_hn, jlin_ch [h^ inb_l honlc-

_hnm ch]l_[m_^ mcahc`c][hnfs oj ni P40 (40 ea b[-1). Cijj_l [h^ g[ah_mcog 

mbiq_^ hi mcahc`c][hn ^cff_l_h]_ qcnb nb_ [jjfc][ncih i` fcg_ [h^ jbimjbi-

lom. 

 

K_ywir^s  
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Ihtri^u]tcih 

V_a_n[\f_m [h^ `locnm jf[s [h cgjiln[hn lif_ ch g__ncha nb_ p[lciom pcn[gch 

[h^ gch_l[f h__^m i` nb_ bog[h \i^s (1, 2). Tb_l_`il_, nb_ ^_g[h^ `il 

`locnm [h^ p_a_n[\f_m ]ihncho_m ni ch]l_[m_. C[jmc]og ]ihn[chm [ aii^ 

[giohn i` cgjiln[hn gch_l[fm [h^ pcn[gchm (3). Tb_ `locnm g[s \_ al__h, 

s_ffiq, il l_^ qb_h lcj_ (4). In cm l_f[ncp_fs hih-joha_hn ni fiq joha_hn [h^ 

hin p_ls bin, g[echa cn nb_ m_]ih^ gimn cgjiln[hn p_a_n[\f_ ch nb_ qilf^ 

[ft_l nig[ni_m (5). C[jmc]og ][h \_ om_^ [m _cnb_l ]iie_^ il [m l[q m[f[^. 

Ih mig_ [l_[m f_[p_m [l_ [fmi _[n_h [m m[f[^m [h^ mioj (6) [h^ ]ihn[ch p[lc-

iom honlc_hnm nb[n iol \i^s h__^m: pcn[gch A, pcn[gch C, pcn[gch B1 [h^ 

mig_ cgjiln[hn gch_l[f m[fnm fce_ jbimjbilom, ][f]cog [h^ clih (7).  

Aalc]ofnol_ f[h^ ch Fcdc cm fi][n_^ [n _f_p[ncihm i` 20, 10 [h^ 60 g_-

n_lm [\ip_ g_[h m_[ f_p_f, l_mj_]ncp_fs. Fcdc _hdism [ s_[l-lioh^ gcf^ nlijc-

][f ]fcg[n_ qcnb g[rcgog n_gj_l[nol_m nb[n l[l_fs mnl[s `lig nb_ l[ha_ i` 

31 °C (88°F) ni 26 °C (79 °F) [h^ n_gj_l[nol_m nb[n l[ha_ \_nq__h (23 °C-27 °

C) qcnb [h [p_l[a_ [hho[f l[ch`[ff i` [\ion 2500 ni 3000 gg (8). Fcdc cm 

ehiqh `il cnm gil_ nb[h 300 cmf[h^m' ^cp_lm_ p_a_n[ncih [h^ micf nsj_m. Ih 

Fcdc, ircmif, qbc]b b[m [ bcab ]ih]_hnl[ncih i` clih, [fogchcog irc^_m [h^ 

bs^lirc^_m, nsjc][ffs g[e_m oj nb_ fiq-fscha n_ll[ch. Do_ ni nb_ pif][hc] micf 

][ff_^ [h^cmif nb[n g[e_m oj nb_ [l]bcj_f[ai, nb_ g[dilcns i` Fcdc'm fi][ncihm 

[l_ _r]_jncih[ffs `_lncf_.  

 

PLANT SCIENCE TODAY 
ISSN 2348-1900 (ihfch_) 
Vif 10(1): 74–79 
bttjs://^ic.ira/10.14719/jst.1856 

HORIZON  
_-Pu\fcsbcha Griuj 

Ass_ssg_ht i` ][jsc]ug hutrc_ht f_v_fs [ff_]t_^ \y fcg_ [h^ 
jbisjbirus [jjfc][tcih ch Fcdc[h sicf  
Ih^r[ R[d Schab1*, Pr[gi^ N. N[cr1 & D. M. C. Cb[gj[tbc Guh[tbcf[e_2  

1. Ciff_a_ i` Aalc]ofnol_, Fcmb_lc_m [h^ Fil_mnls, Fcdc N[ncih[f Uhcp_lmcns, 1544, N[omilc. Fcdc 

2. Ihmncnon_ `il Aali-T_]bhifias [h^ Rol[f S]c_h]_m, Uhcp_lmcns i` Cifig\i, 82000, H[g\[hnin[, Slc L[he[  

*Eg[cf:  ch^l[l[dmchab@ag[cf.]ig   

RESEARCH ARTICLE 

http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.14719/pst.1856
http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.1856&domain=horizonepublishing.com
http://www.horizonepublishing.com/
https://doi.org/10.14719/pst.1856
mailto:indrarajsingh@gmail.com


 75    SINGH ET AL 

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

Sicf []c^cns cm ]ihmc^_l_^ ih_ i` nb_ cgjiln[hn micf 

]b[l[]n_lcmnc]m [ff_]ncha jf[hn aliqnb [h^ nb_ ko[fcns i` 

]lijm (9). Tb_ \_mn micf jH `il Capsicum mjj. l[ha_m \_-

nq__h 5.6 [h^ 6.0 [h^ [l_ \_mn ch gch_l[f micfm, qbc]b b[p_ 

fiq f_p_fm i` ila[hc] g[nn_l (10). Sicf []c^cns cm [ ]iggih 

jli\f_g ch Fcdc (11, 12), qb_l_ b_[ps l[ch`[ff l_gip_m f[la_ 

[giohnm i` _r]b[ha_[\f_ \[m_m `lig nb_ micf mol`[]_ (13) 

nblioab f_[]bcha. Ih b_[pcfs q_[nb_l_^ []c^c] micfm [lioh^ 

nb_ qilf^, ][f]cog, g[ah_mcog, jbimjbilom ^_`c]c_h]s 

(14), [fogchcog [h^ g[ha[h_m_ nirc]cns [l_ g[dil honlc-

ncih[f ^cmil^_lm nb[n l_mnlc]n ]lij sc_f^m [h^ ]lij ko[fcns 

(15, 16). A]c^ micfm, _mj_]c[ffs mo]b [m ircmifm [h^ ofncmifm, 

a_h_l[ffs b[p_ jli\f_gm fce_ fiq jf[hn honlc_hn ]ihn_hn, 

honlcncih[f cg\[f[h]_ [h^ gofncjf_ honlc_hn ^_`c]c_h]c_m 

(17). Tb_ [jjfc][ncih i` fcgcha g[n_lc[f cm [h [h]c_hn [alc-

]ofnol[f jl[]nc]_ `il cgjlipcha []c^c] micfm [h^ ]ihncho_m 

ni \_ l_]iahct_^ [m [h _mm_hnc[f mn_j `il _ff_]ncp_ [alc]of-

nol[f jli^o]ncih ch mig_ [l_[m i` nb_ gicmn nlijc]m. Tb_ 

ip_l[ff _ff_]nm i` fcg_ ih nb_ micf ch]fo^_ ch]l_[m_^ micf jH, 

C[ [h^ Ma m[nol[ncih, h_onl[fct[ncih i` nirc] [fogchcog 

]ih]_hnl[ncihm, ch]l_[m_^ jH-^_j_h^_hn ][ncih _r]b[ha_ 

][j[]cns, ch]l_[m_^ [p[cf[\cfcns i` jbimjbilom [h^ cg-

jlip_g_hn ch jf[hn honlc_hn ojn[e_ \s nb_ jf[hn (18, 19).  

Tb_ [p[cf[\cfcns i` jbimjbilom cm ch`fo_h]_^ \s 

fcg_ [jjfc][ncih. Ih b_[pcfs q_[nb_l_^ micf nb_ [p[cf[\cfcns 

][h \_ p[lc_^ `lig \_h_`c]c[f ni b[lg`of (20). Clij sc_f^ 

l_mjihm_m ni mo]b micfm [l_ omo[ffs chn_l^_j_h^_hn (21). 

Tb_ ch]l_[m_^ l_mjihm_ ni [jjfc_^ jbimjbilom qcnb ch-

]l_[mcha fcg_ [^^cncih cm ^o_ ni cgjlip_^ jbimjbilom moj-

jfs `lig micf il cgjlip_^ jf[hn P [\miljncih ][j[]cns 

qb_h Af nirc]cns cm _fcgch[n_^ (22). H_[ps ^im_m i` fcg_ ][h 

l_^o]_ ]lij sc_f^ ^o_ ni fcg_-ch^o]_^ jbimjbilom [h^ 

gc]li-honlc_hn ^_`c]c_h]c_m (23). Tb_ [jjfc][ncih i` `_lncfct-

_l [h^ [jjlijlc[n_ g[h[a_g_hn jl[]nc]_m l_^o]_m `_lncfct-

_l q[mn_ [h^ ch]l_[m_m honlc_hn _ffc]c_h]s qbc]b `[piolm 

nb_ _hpclihg_hn (24). Ih nb_m_ ]cl]ogmn[h]_m, nb_ [jjfc][-

ncih i` [h [jjlijlc[n_ ]ig\ch[ncih i` fcg_ [h^ jbimjbi-

lom ^im_m cm [h _ff_]ncp_ q[s `il cgjlipcha nb_ honlcncih[f 

p[fo_ [h^ aliqnb j[l[g_n_lm i` nb_ ]lij. Tbcm mno^s q[m 

]ih^o]n_^ ni oh^_lmn[h^ nb_ _ff_]nm i` fcg_ [h^ jbimjbi-

lom ih nb_ jlin_ch, [mb [h^ inb_l cgjiln[hn jf[hn honlc_hn 

]ihn_hn i` ][jmc]og. 

 

M[t_rc[fs [h^ M_tbi^s   

Exj_rcg_ht[f sct_ 

Tb_ mno^s q[m ]ih^o]n_^ [n nb_ Ihmnlo]ncih[f Aalc]ofnol[f 

F[lg Cigjf_r, Fcdc N[ncih[f Uhcp_lmcns. Tb_ a_ial[jbc][f 

l_`_l_h]_m i` nb_ l_m_[l]b mcn_ q_l_ S18°2´32" ni E178°

32´46". Tb_ micf jlij_lnc_m i` nb_ l_m_[l]b `[lgm [l_ acp_h 

ch T[\f_ 1. Tb_ _rj_lcg_hn[f mcn_ q[m 16 g [\ip_ g_[h m_[ 

f_p_f [h^ q[m jiilfs ^l[ch_^. Tb_ [l_[ b[m [ nlijc][f ]fc-

g[n_ qcnb b_[ps l[ch`[ff `lig Nip_g\_l ni Ajlcf [h^ 

m][hns l[ch`[ff ^olcha nb_ l_mn i` nb_ s_[l. Tb_ [p_l[a_ jl_-

]cjcn[ncih q[m 3000 gg (8). Tb_ g_[h g[rcgog n_gj_l[-

nol_ q[m 26 °C [h^ nb_ g_[h gchcgog n_gj_l[nol_ q[m 21 

°C. Tb_ g_[h n_gj_l[nol_ q[m 23 °C. Tb_ nlc[f q[m ]ih-

^o]n_^ ^olcha nb_ qchn_l m_[mih. Tb_ bogc^cns p[lc_^ `lig 

71.5 ni 81.3%. Tb_ ^[s f_hanb q[m 10.5 - 11.0 blm ihfs [h^ 

nb_l_ q[m i]][mcih[f l[ch`[ff `lig nb_ \_achhcha i` nb_ 

_rj_lcg_hn ni b[lp_mncha. 

Exj_rcg_ht[f tr_[tg_ht [h^ ^_scah 

Tb_ _rj_lcg_hn f[c^ q[m b[pcha 4 Lcg_ f_p_fm pct. 0, 250, 

500 [h^ 750 ea Lcg_ b[-1 (^_mcah[n_^ [m L0, L250, L500, [h^ 

L750 l_mj_]ncp_fs) [h^ 4 Pbimjbilom f_p_fm pct. 0, 20, 40 [h^ 

60 ea P b[-1 (^_mcah[n_^ [m P0, P20, P40 [h^ P60 l_mj_]ncp_fs). 

Tb_ _rj_lcg_hn q[m ]ih^o]n_^ ch [ R[h^igct_^ Bfi]e 

D_mcah (RBD) qcnb 3 l_jfc][ncihm l_mofnm ch 48 nin[f nl_[n-

g_hn ]ig\ch[ncihm. 

Crij bus\[h^ry 

C[jmc]ogm ilcach[n_ `lig Sionb [h^ C_hnl[f Ag_lc][, \on 

biq nb_s [llcp_^ ch Fcdc cm hin s_n koin_^ [hsqb_l_. Tb_ 

[hho[f l_jiln g[^_ \s nb_ D_j[lng_hn i` Aalc]ofnol_ `il 

nb_ s_[l 1967 q[m p_lc`c_^ (25) [h^ nb_s g_hncih_^ nb[n 

l_m_[l]b mno^c_m q_l_ ]ih^o]n_^ ih ][jmc]og ch nb_ Fcdc 

Imf[h^m ch 1996 [h^ nb_ `iffiqcha s_[lm. "C[jmc]og cm [ 

bcab-p[fo_ ]lij [h^ ][h \_ _[mcfs aliqh [ff s_[l lioh^; cn cm 

_mj_]c[ffs jli^o]ncp_ ch q[lg [h^ ^ls ]fcg[n_m." C[jmc]og 

cm [ ]lij nb[n cm ]oll_hnfs nblcpcha ch nb_ `[lgcha f[h^m i` 

Fcdc. Coll_hnfs, Fcdc b[m bs\lc^ p[lc_nc_m mo]b [m Yifi Wih^_l 

B, Yifi Wih^_l Y, Hs\lc^ A]_, Sogg_l B_ff [h^ nb_ gimn 

]iggih bs\lc^, Bfo_ Sn[l. Tb_ ][jmc]ogm ch Fcdc [l_ mblo\-

\s [h^ aliq ni [ b_cabn l[ha_ `lig 50-60 ]g. Tb_ mn_gm 

[l_ ^_hm_fs il gi^_l[n_fs \l[h]b_^ \[m_^ ih fi][ncihm. 

Tb_ `fiq_lm [l_ qbcn_ ch mb[^_ [h^ nb_ jl_^igch[hn ]if-

iolm i` nb_ `locn [l_ al__h [h^ l[l_fs s_ffiq il l_^. In cm \_mn 

ni jf[hn ^olcha nb_ ]iif, ^ls m_[mih `lig Ajlcf ni S_jn_g-

\_l. 

 Tb_ Yolo Wonder B, [ bcab-sc_f^cha p[lc_ns i` ][jmc-
]og (Capsicum annum L.) q[m om_^ ch nbcm mno^s. Tb_ f[h^ 

q[m q_ff jl_j[l_^ [h^ ]ihp_ln_^ chni fiim_ `lc[\f_ [h^ 

^lc_^ g[mm ni i\n[ch `ch_ ncfnb. Tb_ \_^m q_l_ jl_j[l_^ i` 

nb_ mct_ i` 3 r 3g `il _[]b jfin. A mno^s moaa_mn_^ nb[n nb_ 

[jjfc][ncih i` fcg_ ch nb_ l[ha_ \_nq__h 6 - 7.5 nihh_m/b[ 

Sicf jrij_rty M_[h v[fu_ 

Pbysc][f-]b_gc][f jrij_rtc_s 

jH(1:5) 5.79 

EC (^Sg-1) 

Tin[f C[l\ih (%) 

C.E.C. (]gif ea-1) 

T_rnol_ [ 

0.04 

1.92 

13.23 

S]f-]f 

Pf[ht hutrc_hts 

Ap[cf[\f_ hcnlia_h (%) 

Ap[cf[\f_ jbimjbilom (ga ea-1) 

Ap[cf[\f_ jin[mmcog (ga ea-1) 

C[f]cog (ga ea-1) 

M[ah_mcog (ga ea-1) 

Ilih (ga ea-1) 

M[ha[h_m_ (ga ea-1) 

Cijj_l (ga ea-1) 

Zch] (ga ea-1) 

0.15 

16.29 

132.47 

1365.80 

608.98 

26.25 

21.59 

1.65 

1.03 

T[\f_ 1. Pbsmc]i-]b_gc][f jlij_lnc_m i` nb_ _rj_lcg_hn[f micfm.  

 [: T_rnol[f ]f[mm [m j_l Sicf T[rihigs (1975); m]f: m[h^s ]f[s fi[g; ]f: m[h^s 
]f[s fi[g  
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]b[ha_^ nb_ micf jH \s ih_ ohcn (26).  Lcg_ nl_[ng_hnm 

q_l_ [jjfc_^ 30 ^[sm \_`il_ nl[hmjf[hncha. Tb_ `off ^im_m 

i` jbimjbilom nl_[ng_hnm q_l_ [jjfc_^ \_`il_ nl[hmjf[hn-

cha. Tb_ m__^fcha q[m l[cm_^ ch nb_ holm_ls [h^ nl[hmjf[hn-

_^ [ft_l 21 ^[sm ni jl_j[l_^ \_^m. Tb_ N [h^ K `_lncfct_lm 

q_l_ [jjfc_^ []]il^cha ni F_lncfct_l R_]igg_h^[ncih 

Goc^_ nblioab ol_[ [h^ golc[n_ i` jin[mb (MP) l_mj_]ncp_-

fs. Oh_-b[f` (1/2) i` Ul_[ [h^ [ `off ^im_ i` MP q_l_ [j-

jfc_^ [n nb_ _h^ i` _[]b nl_[ng_hn jfin jl_j[l[ncih. Tb_ 

l_mn i` nb_ Ul_[ q[m nij ^l_mm_^ ch nqi _ko[f chmn[fg_hnm- 

[n 21 ^[sm [ft_l nl[hmjf[hncha (DAT) [h^ 48 DAT l_mj_]ncp_-

fs. Uhc`ilg [h^ b_[fnbs m__^fcham 20 ^[sm if^ q_l_ m_f_]n-

_^ `il nl[hmjf[hncha ch nb_ _rj_lcg_hn[f `c_f^ g[chn[chcha 

[ mj[]cha i` 1 g [h^ 0.5 g \_nq__h jf[hnm [h^ liqm m_j[-

l[n_fs. Tbchhcha, q__^cha, cllca[ncih [h^ inb_l [alihigc] 

jl[]nc]_m q_l_ ^ih_ [m j_l nb_ l_kocl_g_hnm. 

D[t[ ]iff_]tcih [h^ st[tcstc][f [h[fyscs 

H_[fnbs `locnm `lig nb_ jf[hnm q_l_ b[lp_mn_^ [n 8-10 ^[sm 

chn_lp[fm \_nq__h g[nolcns ni lcj_hcha. 10 - 12 jf[hnm q_l_ 

m_f_]n_^ l[h^igfs `lig _[]b jfin `il nb_ ]iff_]ncih i` ^[-

n[. Tb_ `locnm q_l_ [h[fsm_^ `il nin[f [mb [h^ gicmnol_ ]ih-

n_hn, jlin_ch, jbimjbilom, jin[mmcog, ][f]cog, g[ah_mc-

og [h^ gc]lihonlc_hnm. Ah[fsm_^ ^[n[ q_l_ ]igj[l_^ 

mn[ncmnc][ffs \s omcha nb_ ANOVA [h^ nb_ g_[hm q_l_ ]ig-

j[l_^ \s omcha Doh][h`m Mofncjf_ R[ha_ T_mn omcha SPSS.  

 

R_sufts & Dcs]usscih    

Tit[f [sb [h^ gicstur_  

R_]il^_^ i\m_lp[ncihm mbiq_^ nb[n nin[f [mb ]ihn_hn ch-

]l_[m_^ mcahc`c][hnfs qcnb ch]l_[mcha fcg_ ]ihn_hn (T[\f_ 

2). Tb_ bcab_mn nin[f [mb ]ihn_hn (0.74%) i` j_jj_l q[m 

`ioh^ [n nb_ [jjfc][ncih i` 750 ea L b[-1 [h^ q[m mn[ncmnc-

][ffs mcgcf[l ni 500 ea L b[-1 (0.73%) [h^ nb_ fiq_mn f_p_f 

(0.45%) q[m i\m_lp_^ ch nb_ ]ihnlif. Tb_ gicmnol_ ]ihn_hn 

i` ][jmc]og ch]l_[m_^ mcahc`c][hnfs qcnb ch]l_[mcha fcg_ 

^im_m. Tb_ g[rcgog gicmnol_ ]ihn_hn i` ][jmc]og 

(95.13%) q[m `ioh^ qcnb 750 ea L b[-1. Tbcm q[m hin mn[ncm-

nc][ffs ^cff_l_hn `lig inb_l ^im_m i` fcg_ [jjfc][ncih. Tb_ 

gchcgog gicmnol_ ]ihn_hn (94.93%) q[m l_]il^_^ ch nb_ 

]ihnlif nl_[ng_hn. O\m_lp_^ ^[n[ mbiq_^ nb[n nb_ [jjfc-

][ncih i` jbimjbilom ch]l_[m_^ nb_ nin[f [mb ]ihn_hn mca-

hc`c][hnfs. Tb_ bcab_mn p[fo_ i` nin[f [mb q[m `ioh^ (0.73%) 

qcnb P40 (40 ea P b[-1) `_lncfct_l qbc]b q[m mn[ncmnc][ffs [n 

j[l (0.73%) qcnb P60. Tb_ gchcgog nin[f [mb ]ihn_hn q[m 

`ioh^ ch nb_ ]ihnlif (P0) nl_[ng_hn. Tb_ [jjfc][ncih i` 

jbimjbilom ch]l_[m_^ nb_ gicmnol_ ]ihn_hn ch ][jmc]og 

`locnm. Tb_ g[rcgog gicmnol_ ]ihn_hn q[m l_]il^_^ 

(95.23%) qcnb P60 (60 ea b[-1 i` jbimjbilom) `_lncfct_l qbc]b 

q[m mcahc`c][hnfs [n j[l qcnb inb_l jbimjbilom [jjfc][ncih 

f_p_fm. Tb_ fiq_mn gicmnol_ ]ihn_hn q[m l_]il^_^ ch nb_ 

]ihnlif (P0) nl_[ng_hn (25, 27). 

Prit_ch [h^ jbisjbirus  

L[\il[nils ^[n[ l_p_[f_^ nb[n nb_ jlin_ch ]ihn_hn i` ][jmc-

]og `locnm ch]l_[m_^ mcahc`c][hnfs qcnb [h ch]l_[m_ ch nb_ 

f_p_f i` fcg_ [jjfc][ncih (T[\f_ 3). M[rcgog jlin_ch ]ih-

n_hn (1.10%) q[m l_]il^_^ qcnb nb_ [jjfc][ncih i` 750 ea 

fcg_ b[-1 [h^ qbc]b q[m mn[ncmnc][ffs mcgcf[l ni inb_l fcg_ 

[jjfc][ncih nl_[ng_hnm [h^ nb_ gchcgog jlin_ch ]ihn_hn 

(0.99%) q[m i\m_lp_^ qcnb L0 ea b[-1(]ihnlif).  Pbimjbilom 

]ihn_hn ch ][jmc]og `locnm ch]l_[m_^ qcnb [h ch]l_[m_ ch 

f_p_fm i` fcg_ [jjfc][ncih. Tb_ g[rcgog jbimjbilom ]ih-

n_hn (0.53%) q[m l_]il^_^ qcnb L500 ea b[-1[h^ gchcgog 

(0.38%) qcnb ]ihnlif nl_[ng_hn. Pbimjbilom [jjfc][ncih 

mcahc`c][hnfs ch]l_[m_^ nb_ jlin_ch ]ihn_hn ch ][jmc]og. 

M[rcgog jlin_ch ]ihn_hn (1.18%) q[m i\m_lp_^ qcnb P60 

(60 ea P b[-1) qbc]b q[m mn[ncmnc][ffs [n j[l qcnb 40 ea P b[-1 

(P40). Tb_ gchcgog jlin_ch ]ihn_hn (0.88%) q[m `ioh^ ch 

nb_ ]ihnlif (P0) nl_[ng_hn. Tb_ [jjfc][ncih i` jbimjbilom 

ch]l_[m_^ nb_ jbimjbilom ]ihn_hn ch ][jmc]og `locnm. Tb_ 

bcab_mn p[fo_ (0.54%) i` jbimjbilom q[m `ioh^ qcnb P60 

(60 ea P `_lncfct_l b[-1) `iffiq_^ \s P40 (40 ea P b[-1). Tb_ 

Tl_[ng_hnm Tin[f Amb (%) Micmnol_ (%) 

L0 0.45[ 94.93 

L250 0.53[\ 94.75 

L500 0.73\ 94.95 

L750 0.74\ 95.13 

SEg ± 0.09 - 

CD (0.05%) 0.22 NS 

      

P0 0.45[ 94.75 

P20 0.55[\ 94.90 

P40 0.73\ 94.88 

P60 0.70\ 95.23 

SEg ± 0.09 - 

CD (0.05%) 0.22 NS 

 V[fo_m qcnb mcgcf[l [fjb[\_nm [l_ hih-mcahc`c][hn [n P≤0.05 

T[\f_ 2. Eff_]n i` fcg_ [h^ jbimjbilom [jjfc][ncih ih gicmnol_ [h^ nin[f 
[mb ]ihn_hn i` ][jmc]og.  

Tl_[ng_hnm Plin_ch (%) Pbimjbilom (%) 

L0 0.99 0.38[ 

L250 1.05 0.45[\ 

L500 1.09 0.53\ 

L750 1.10 0.50\ 

SEg ± - 0.04 

CD (0.05%) NS 0.10 

      

P0 0.88[ 0.34[ 

P20 1.06\ 0.45\ 

P40 1.13\] 0.53\ 

P60 1.18] 0.54\ 

SEg ± 0.05 0.04 

CD (0.05%) 0.11 0.10 

T[\f_ 3. Eff_]n i` fcg_ [h^ jbimjbilom [jjfc][ncih ih jlin_ch [h^ jbimjbi-
lom ]ihn_hn i` ][jmc]og.  

 V[fo_m qcnb mcgcf[l [fjb[\_nm [l_ hih-mcahc`c][hn [n P≤0.05 
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fiq_mn p[fo_ q[m c^_hnc`c_^ ch nb_ ]ihnlif (P0) nl_[ng_hn. 

Tb_ [\ip_ l_mofnm ch^c][n_^ nb[n nb_ bcab_l ^im_ i` fcg_ 

[h^ jbimjbilom q[m ch`fo_hnc[f `il jlin_ch [h^ jbimjbi-

lom ]ihn_hn oj ni [ ]_ln[ch fcgcn. In q[m l_jiln_^ nb[n ch-

]l_[mcha nb_ [giohn i` fcg_ [h^ jbimjbilom ch]l_[m_m nb_ 

[p[cf[\f_ jbimjbilom ]ih]_hnl[ncih (23). Tb_ [jjfc][ncih 

i` jbimjbilom ch`fo_h]_^ nb_ jbimjbilom ojn[e_ mcahc`c-

][hnfs. Tb_ ch]l_[m_ ch jbimjbilom ]ihn_hn ^o_ ni nb_ [j-

jfc][ncih i` fcg_ cm ^o_ ni nb_ `[]n nb[n cn \l_[e^iqhm nb_ Af 

& F_ jbimjb[n_m ch nb_ micf, g[echa P [p[cf[\f_ ni jf[hnm 

[h^ nb_ [jjfc][ncih i` fcg_ ch]l_[m_m nb_ gch_l[fct[ncih i` 

ila[hc] jbimjbilom (28). 

C[f]cug [h^ g[ah_scug  

Erj_lcg_hn[f l_mofnm mbiq_^ nb[n nb_ ][f]cog ]ihn_hn i` 

][jmc]og ch]l_[m_^ qcnb ch]l_[mcha fcg_ [jjfc][ncih [h^ 

nb_ g[ah_mcog ]ihn_hn ^_]l_[m_^ qcnb ch]l_[mcha fcg_ 

[jjfc][ncih (T[\f_ 3). Tb_ g[rcgog ][f]cog (801.50 ga ea
-1) q[m i\m_lp_^ qcnb nb_ [jjfc][ncih i` 750 ea fcg_ b[-1 

qbc]b q[m `iffiq_^ \s L500 ea fcg_ b[-1 [h^ q[m mn[ncmnc][ffs 

mcgcf[l ni 500 ea fcg_ b[-1. Tb_ fiq_mn ][f]cog ]ihn_hn q[m 

i\m_lp_^ qcnb L0 ea b[-1 (]ihnlif). M[ah_mcog mbiq_^ [ 

h_a[ncp_ nl_h^ qcnb ch]l_[m_^ f_p_fm i` fcg_ [jjfc][ncih. 

Tb_ g[rcgog p[fo_ i` g[ah_mcog (98.00 ga ea-1) q[m 

l_]il^_^ qcnb L0 (]ihnlif) [h^ gchcgog qcnb L750 ea fcg_ 

[jjfc][ncih j_l b_]n[l_. C[f]cog ]ihn_hn ch ][jmc]og ch-

]l_[m_^ qcnb [h ch]l_[m_ ch f_p_fm i` P [jjfc][ncih. Tb_ 

g[rcgog ][f]cog (852.50 ga ea-1) q[m l_]il^_^ qcnb P60 

(60 ea P b[-1) [h^ q[m mn[ncmnc][ffs [n j[l qcnb nb_ 40 ea b[-1 

[jjfc][ncih i` jbimjbilom. Tb_ gchcgog ][f]cog q[m 

`ioh^ ch nb_ P0 nl_[ng_hn. M[ah_mcog ]ihn_hn mbiq_^ [ 

^_]l_[mcha nl_h^ qcnb [h ch]l_[m_ ch f_p_fm i` P [jjfc][-

ncih. Tb_ bcab_mn (97.25 ga ea-1) g[ah_mcog ]ihn_hn q[m 

l_]il^_^ qcnb P0 [h^ nb_ gchcgog (81.50 ga ea-1) qcnb P60. 

Afnbioab ch]l_[mcha jbimjbilom f_p_f ^c^ hin mbiq [hs 

mcahc`c][hn ^cff_l_h]_ [ft_l P20. O\m_lp_^ l_mofnm [l_ mcgcf[l 

ni nb_ `ch^cham i` nb[n fcgcha l_^o]_m nb_ Af nirc]cns [h^ 

l_mofnm ch [h ch]l_[m_ ch nb_ [p[cf[\cfcns i` C[ [h^ Ma (30). 

Lcgcha [jjfc][ncih mcahc`c][hnfs `[piolm nb_ ijncgog jH 

[h^ ch]l_[m_ ch _r]b[ha_[\f_ C[, [fnbioab nb_ Ma/C[ l[nci 

q[m ^_]l_[m_^ ch nb_ bcab_mn fcg_ nl_[ng_hn. Ah ch]l_[m_ 

ch fcg_ l[n_m mcahc`c][hnfs l_^o]_m g[ah_mcog ]ih]_hnl[-

ncihm (23). 

Pit[sscug [h^ si^cug  

D[n[ ch T[\f_ 4 mbiq_^ [ ^_]l_[m_ ch jin[mmcog [h^ mi^c-

og ]ihn_hn qcnb [h ch]l_[m_ ch f_p_fm i` fcg_ [jjfc][ncih. 

M[rcgog jin[mmcog (101.25 ga ea-1) [h^ mi^cog (743.75 

ga ea-1) ]ihn_hn q[m `ioh^ qcnb nb_ ]ihnlif nl_[ng_hn. 

D[n[ l_p_[f_^ nb[n jin[mmcog ]ihn_hn ^c^ hin mbiq [hs 

mcahc`c][hn ^cff_l_h]_ qcnb [h ch]l_[m_ ch fcg_ f_p_fm. Tb_ 

gchcgog jin[mmcog [h^ mi^cog ]ihn_hn q_l_ `ioh^ qcnb 

L750 ea b[-1 nl_[ng_hn. Pin[mmcog [h^ mi^cog ]ihn_hn ch 

][jmc]og `locnm ch]l_[m_^ qcnb [h ch]l_[m_ ch f_p_fm i` P 

[jjfc][ncih. Tb_ bcab_mn p[fo_ i` jin[mmcog (105 ga ea-1) 

[h^ mi^cog (670 ga ea-1) q[m l_]il^_^ qcnb P60 (60 ea b[-1 

i` jbimjbilom) [h^ q_l_ mn[ncmnc][ffs [n j[l qcnb nb_ 40 ea 

b[-1 [jjfc][ncih i` jbimjbilom. Mchcgog jin[mmcog [h^ 

mi^cog q_l_ `ioh^ ch nb_ P0 nl_[ng_hn. O\m_lp_^ l_mofnm 

[l_ ch []]il^[h]_ qcnb nb_ _[lfc_l `ch^cham (27), ch qbc]b cn 

q[m l_jiln_^ nb[n ch]l_[mcha fcg_ l[n_m l_^o]_ nb_ ]ih]_h-

nl[ncih i` jin[mmcog [h^ mi^cog. 

Irih, M[ha[h_s_, Cijj_r, [h^ Zch]  

Ah[fsm_^ l_mofnm `olnb_l mbiq_^ nb[n [h ch]l_[m_ ch f_p_fm 
i` fcg_ [jjfc][ncih ch]l_[m_^ nb_ f_p_f i` clih [h^ ]ijj_l, 

qb_l_[m ^_]l_[m_^ nb_ g[ha[h_m_ [h^ tch] ]ihn_hn 

(T[\f_ 5).  M[rcgog clih (19.25 ga ea-1) [h^ ]ijj_l (7.83 

ga ea-1) ]ihn_hn q_l_ l_]il^_^ qcnb nb_ [jjfc][ncih i` 750 

ea fcg_ b[-1, `iffiq_^ \s L500 (500 ea fcg_ b[-1). Afnbioab 

nb_ nl_[ng_hn L750 q[m mn[ncmnc][ffs [n j[l qcnb L500. Tb_ 

gchcgog ]ihn_hn i` clih (10.25 ga ea-1) [h^ ]ijj_l (4.95 

ga ea-1) q[m i\n[ch_^ qcnb nb_ ]ihnlif (L0 ea b[-1) nl_[n-

g_hn. M[rcgog g[ha[h_m_ (3.79 ga ea-1) [h^ tch] (14.00 

ga ea-1) q_l_ `ioh^ qcnb ]ihnlif c._. L0 ea b[-1) [h^ gchc-

gog ]ihn_hn i` g[ha[h_m_ (1.90 ga ea-1) [h^ tch] (9.48 

ga ea-1) q_l_ i\n[ch_^ qcnb ]ihnlif (L750 ea b[-1) nl_[n-

g_hn. Tb_ [jjfc][ncih i` jbimjbilom ch]l_[m_^ nb_ clih, 

g[ha[h_m_, ]ijj_l [h^ tch] ]ihn_hn ch ][jmc]og. Tb_ 

bcab_mn p[fo_ i` clih (26.25 ga ea-1), g[ha[h_m_ (3.46 ga 

ea-1), ]ijj_l (7.03 ga ea-1), [h^ tch] (12.75 ga ea-1) q_l_ 

i\m_lp_^ qcnb nb_ [jjfc][ncih i` 60 ea P b[-1 qbc]b q[m 

`iffiq_^ \s 40 ea P b[-1 [h^ gchcgog p[fo_m q_l_ `ioh^ 

qcnb P0 nl_[ng_hn. Hiq_p_l, nb_ nl_[ng_hn P60 q[m mn[ncmnc-

][ffs [n j[l qcnb P40 ch ][m_ i` clih, g[ha[h_m_ [h^ tch]. 

Cijj_l ]ihn_hn ^c^ hin mbiq [hs mcahc`c][hn ^cff_l_h]_ 

qcnb [h ch]l_[m_ ch jbimjbilom f_p_fm i` jbimjbilom. Ah 

ch]l_[m_ ch fcg_ f_p_f [jjfc][ncih ch]l_[m_^ nb_ clih [h^ 

]ijj_l ]ihn_hn qb_l_[m ^_]l_[m_^ nb_ g[ha[h_m_ [h^ 

tch] ]ih]_hnl[ncih ch ][jmc]og `locn. Ih]l_[m_ ch f_p_fm i` 

jbimjbilom ch]l_[m_^ clih, g[ha[h_m_, ]ijj_l [h^ tch]. 

Ih]l_[mcha l[n_m i` fcg_ [h^ jbimjbilom ch`fo_h]_^ nb_ 

gc]lihonlc_hn f_p_f (24) ch ][jmc]og `locnm. Tb_ g[ha[h_m_ 

[h^ tch] ]ihn_hn ch nb_ jf[hnm ^cgchcmb_^ qcnb [h ch]l_[m_ 

ch fcg_ f_p_f, qb_l_[m clih ]ihn_hn ch]l_[m_^ mcahc`c][hnfs. 

 V[fo_m qcnb mcgcf[l [fjb[\_nm [l_ hih-mcahc`c][hn [n P≤0.05  

T[\f_ 4. Eff_]n i` fcg_ [h^ jbimjbilom [jjfc][ncih ih honlc_hn ]ihn_hn ch 
][jmc]og.  

Tl_[ng_hnm C[f]cog M[ah_mcog Pin[mmcog Si^cog 

  ga ea-1 

L0 379.25[ 98.00[ 101.25 743.75[ 

L250 654.75\ 90.25\ 97.50 695.00\ 

L500 729.00\ 84.25\] 93.75 543.75] 

L750 801.50\ 80.00] 87.50 437.50^ 

SEg ± 85.12 2.93 - 24.87 

CD 

(0.05%) 
192.55 6.63 NS 56.25 

          

P0 351.25[ 97.25[ 80.00[ 543.75[ 

P20 606.75\ 88.78\ 92.50[\ 575.00[ 

P40 754.00\] 85.00\] 102.50[\ 631.25\ 

P60 852.50] 81.50] 105.00\ 670.00] 

SEg ± 85.12 2.93 6.59 24.87 

CD

(0.05%) 
192.55 6.63 14.92 56.25 
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Ah ch]l_[m_ ch P f_p_f [fmi ch]l_[m_^ nb_ f_p_f i` nb_m_ 

honlc_hnm `lig t_li (30). Lcgcha ^_]l_[m_^ nb_ mifo\cfcns 

i` Mh [h^ inb_l gc]lihonlc_hnm (31). Ihn_al[n_^ [jjfc][-

ncih i` [g_h^g_hnm qcnb `_lncfct_lm mcahc`c][hnfs cg-

jlip_^ nb_ aliqnb (10) [h^ honlc_hn ]ih]_hnl[ncihm ch 

nb_ jf[hn (32). In q[m g_hncih_^ _[lfc_l nb[n nb_ bcab_l 

^im_ i` fcg_ [h^ jbimjbilom [``_]nm nb_ q_cabn [h^ sc_f^ 

i` `locnm, nb_ ]oll_hn mno^s [fmi l_p_[fm nb[n [ bcab_l ^im_ 

i` fcg_ [h^ jbimjbilom jf[s_^ [h cgjiln[hn lif_ ch honlc-

_hn f_p_fm ch ][jmc]og [h^ ch`fo_h]_^ nb_ gicmnol_, jli-

n_ch, jbimjbilom [h^ inb_l honlc_hnm (18, 27, 34).  

 

Cih]fuscih 

Fch^cham mbiq_^ nb[n nb_ [jjfc][ncih i` 750 ea fcg_ 

b[-1 l_mofn_^ ch bcab_l p[fo_m i` nin[f [mb, jlin_ch, 

][f]cog [h^ inb_l honlc_hnm [fnbioab nb_m_ p[fo_m 

q_l_ mn[ncmnc][ffs [n j[l qcnb nb_ [jjfc][ncih i` 500 

ea b[-1 fcg_. Scgcf[lfs, nb_ bcab_mn ^im_ i` P [jjfc][-

ncih ch]l_[m_^ nb_ honlc_hn ]ihn_hn i` ][jmc]og 

qbc]b q[m mn[ncmnc][ffs mcgcf[l ni 40 ea P [jjfc][ncih 

b[-1. Tb_ jl_m_h]_ i` fcg_ cgjlip_m nb_ []c^cns i` nb_ 

micf [h^ cgjlip_m nb_ jbsmc]i]b_gc][f jlij_lnc_m i` 

nb_ []c^c] micfm. A^_ko[n_ [jjfc][ncih i` fcg_ [h^ 

jbimjbilom `_lncfct_l cgjlip_^ nb_ ko[fcns [h^ honlc-

ncih[f p[fo_ i` ][jmc]og `locnm. Tbcm jli]_mm `[piol_^ 

nb_ h_onl[fct[ncih i` micf []c^cns \s ]l_[ncha `[piol[-

\f_ ]ih^cncihm `il \_nn_l oncfct[ncih i` jf[hn honlc_hnm 

qbc]b mo\m_ko_hnfs `[piol_^ nb_ [p[cf[\cfcns i` cg-

jiln[hn jf[hn honlc_hnm. Aonbilm [^pi][n_ nb_ [jjfc-

][ncih i` [jjlijlc[n_ ^im_m i` cgjiln[hn jf[hn honlc-

_hnm `lig \inb ila[hc] [h^ chila[hc] miol]_m [h^ 

nb_ [^^cncih i` ila[hc] g[nn_l qcnb inb_l micf [g_h^-

g_hnm. Folnb_l mno^c_m ]iof^ \_ ][llc_^ ion ih mom-

n[ch[\f_ [h^ chn_al[n_^ honlc_hn g[h[a_g_hn [j-

jli[]b_m. 

A]ehiwf_^a_g_hts 

W_ mch]_l_fs []ehiqf_^a_ nb_ Ciff_a_ i` Aalc]ofnol_, Fcmb-

_lc_m [h^ Fil_mnls, Fcdc N[ncih[f Uhcp_lmcns `il jlipc^cha nb_ 

h_]_mm[ls `[]cfcnc_m ni ][lls ion nbcm l_m_[l]b. 
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