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A\mnl[]n   

Tb_ chn_al[n_^ `[lgcha msmn_g (IFS) cm [h chn_al[ncp_ qbif_-`[lg-ilc_hn_^ 

n_]bhcko_ g[chfs om_^ ni l_mifp_ nb_ jli\f_gm i` mg[ff [h^ g[lach[f 

`[lg_lm ni _hb[h]_ ch]ig_, _gjfisg_hn, [h^ fcpcha mn[h^[l^m, etc. Do_ ni 

hog_liom ]lcm_m [h^ ]b[ff_ha_m mo]b [m oh[q[l_h_mm, jip_lns, ^lioabnm, 

^ls ]fcg[n_, nb_ mg[ff [h^ g[lach[f ^cmnlc\oncih i` f[h^, etc., nb_ 

c^_hnc`c][ncih i` [h [jjlijlc[n_ chn_al[n_^ `[lgcha msmn_g gi^_f cm bcabfs 

l_kocl_^. Si, nbcm l_m_[l]b [cgm ni ^_fcp_l [ mifoncih `il nb_ c^_hnc`c][ncih 

[h^ `ch[fct[ncih i` nb_ IFS gi^_f qbc]b cm [ ]lcnc][f n[me ch `lihn i` `[lg 

`[gcfc_m, Aalc-m]c_hncmnm, jifc]s-g[e_lm, [h^ \omch_mm ila[hct[ncihm. Tbcm 

mno^s cm ]ih^o]n_^ nblioab [ `c_f^ molp_s ch nb_ ^cmnlc]n i` U^[cjol, 

R[d[mnb[h. Tbcm qile b[m _rj_lcg_hn_^ qcnb l[h^igfs m_f_]ncha 4 

j[h]b[s[n m[gcncm ion i` 20 j[h]b[s[n m[gcncm, 4 pcff[a_m m_f_]n_^ `lig _[]b 

j[h]b[s[n m[gcnc__ ni c^_hnc`s _rcmncha chn_al[n_^ `[lgcha msmn_gm [giha 

`[lg `[gcfc_m. Tbcm mno^s i\m_lp_^ nb_ jligch_hn chn_al[n_^ `[lgcha msmn_g 

gi^_f [giha nb_ ]ihmc^_l_^ gi^_fm. Tbcm qile c^_hnc`c_m nb_ IFS gi^_fm 

qbc]b [l_ nb_ gimn jligch_hn `[lgcha msmn_g (M1: ]lij+ ^[cls) [h^ [l_ 

[^ijn_^ \s gimn `[lg `[gcfc_m. Tbcm l_m_[l]b qile [fmi c^_hnc`c_^ 

chn_al[n_^ `[lgcha gi^_fm M1 [h^ M2 [m nb_ gimn jl_`_ll_^, jli`cn[\f_, [h^ 

p_ls mocn[\f_ `il \omch_mm ^_]cmcih-g[echa. Scgcf[lfs, M3 [h^ M4 [l_ [fmi 

aii^ \on f_mm jl_`_ll_^ nb[h M1 [h^ M2. 

 

K_sqil^m   

c^_hnc`c][ncih; chn_al[n_^ `[lgcha msmn_g; [alc]ofnol_ \omch_mm; `c_f^ molp_s; 

ch]ig_ a_h_l[ncih; _gjfisg_hn a_h_l[ncih 

   

Ihnli^o]ncih   

Niq[^[sm, nb_ [alc]ofnol_ msmn_g cm [ ]il_ j[ln i` nb_ _]ihigs ch Ih^c[ nb[n 

acp_m om `ii^ [h^ fcp_fcbii^ m_]olcns. Ih nb_ Ih^c[h _]ihigs, nb_ `[lgcha 

msmn_g ]ihnlc\on_^ 22.2% ni nb_ nin[f GDP ch 2020-2021. A]]il^cha ni nb_ 

R_jiln i` E]ihigc] Solp_s i` Ih^c[ (2019-2020) ch Aalc]ofnol_, nb_ 

_mncg[n_^ `ii^ al[ch jli^o]ncih ch Ih^c[ cm [jjlircg[n_fs 296.65 gcffcih 

nihh_m. In cm 11.44 gcffcih nihh_m bcab_l [m ]igj[l_^ ni 285.21 gcffcih 

nihh_m jli^o]ncih i` `ii^ al[ch ^_p_fij_^ ^olcha 2018-2019. Coll_hnfs, 

Ih^c[ b[m nb_ m_]ih^-f[la_mn jijof[ncih ch nb_ qilf^ [h^ ni g__n `onol_ 

^_g[h^m, q_ b[p_ ni jli^o]_ 341 gcffcih nihh_m i` `ii^ al[chm [h^ [fmi 

jlipc^_ _gjfisg_hn ni gil_ nb[h 60% i` nb_ jijof[ncih (refer to survey 

report (3)).  

 R[d[mnb[h mn[n_ i]]ojc_m h_[lfs 10.4% a_ial[jbc][f [l_[ i` nb_ 

]iohnls. Tb_ g[ch i]]oj[ncih i` nb_ j_ijf_ i` R[d[mnb[h cm [alc]ofnol_ 
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qb_l_ [jjlircg[n_fs 70% j_ijf_ i` nb_ nin[f jijof[ncih 

[l_ _ha[a_^ ch [alc]ofnol_ [h^ [ffc_^ jolmocnm. In cm ni \_ 

hin_^ b_l_ nb[n ch nb_ mn[n_ i` R[d[mnb[h, nb_ g[dil 

]b[ff_ha_ cm l[ch`_^ [l_[m qbc]b [l_ jlih_ ni bcab 

jli^o]ncih lcme. Pl_m_hnfs nb_ mn[n_’m [alc]ofnol_ cm `[]cha 

p[lciom ]b[ff_hacha cmmo_m [h^ ]lcm_m mo]b [m ^ls ]fcg[n_, 

^lioabnm, j_mnm [h^ ^cm_[m_m, `[gch_m, b[cfmnilgm, 

ch^_\n_^h_mm [h^ jip_lns [giha `[lg_lm, _n]. F[lg_l’m 

mi]ci_]ihigc] fc`_ cm ^cl_]nfs [ff_]n_^ \s nb_ [al[lc[h ]lcmcm 

(1-4). Tb_ mifoncih ni mo]b ]b[ff_hacha jli\f_gm [h^ 

cmmo_m ][h \_ []bc_p_^ nblioab nb_ chn_al[n_^ `[lgcha 

msmn_g (1-8). 

 A]]il^cha ni nb_ mno^c_m, nb_ c^f_ ]ih^cncihm `il [h 
IFS msmn_g [l_ l_`_ll_^ ni [m (c) Ni q[mn_, (cc) Mcmjf[]_^ 

l_miol]_m g[s \_ ]ihmc^_l_^ [m q[mn_ nb[n g[s \_ 

p[fo[\f_ `il [hinb_l (5-7). In q[m l_p_[f_^ nb[n nb_ 

oncfct[ncih i` ol\[h q[mn_ `il `[lgcha [m fckoc^ ila[hc] 

`_lncfct_l `il p_a_n[\f_ ]lijm (8). Tb_m_ e_s jichnm [l_ hin 

[fq[sm l_fc[\f_ \on g[s ^lcp_ g[rcgog ]igj[nc\cfcns [h^ 

l_jf_hcmbg_hn i` ila[hc] g[nn_l mo]b [m l_mc^o_m, q[mn_m, 

etc. Si, nb_ IFS ]ig\ch_m fcp_mni]e, [alc]ofnol_, 

[ko[]ofnol_, [h^ [ali-ch^omnls nblioab [h chn_al[n_^ [h^ 

msh_la_nc] msmn_g qb_l_ nb_ q[mn_ i` ih_ jli]_mm ][h \_ 

oncfct_^ [m chjon `il [hinb_l jli]_mm nb[n g[s ^_fcp_l 

g[rcgog jli^o]ncpcns [n gchcgog ]imn. Tb_ IFS cm 

ch]iljil[n_^ qcnb [h _]i-\cifiac][f msmn_g nb[n cm hin 

[p[cf[\f_ ch nb_ nl[^cncih[f msmn_g. 

 Tb_ _]imsmn_g m_lpc]_m jlipc^_^ \s IFS [l_ acp_h ch 

Fca. 1 [h^ nb_ _gjfisg_hn ijjilnohcnc_m jlipc^_^ \s IFS 

[l_ l_p_[f_^ ch T[\f_ 1 (9). 

Cb[ff_ha_m i` IFS 

Tb_ g[dil ]b[ff_ha_m i` IFS nb[n [l_ [mmi]c[n_^ qcnb nb_ 

c^_hnc`c][ncih i` IFS gi^_fm [l_ (c) ehiqf_^a_ (cc) 

l_miol]_m, (ccc) mecff, (cp) f[\il, [h^ (p) ][jcn[f. So]b 

]b[ff_ha_m g[s hin [ff_]n mg[ff [h^ g[lach[f `[lg_lm (4, 9

-12). Sig_ncg_m ^o_ ni nb_m_ ]b[ff_ha_m, nb_ c^_hnc`c][ncih 

i` [h _ff_]ncp_ [h^ [jjlijlc[n_ IFS gi^_f cm [ ]lcnc][f n[me 

`il `[lg `[gcfc_m. 

Fca. 1. Ah _]imsmn_g m_lpc]_ jlipc^_^ \s IFS. 

Pli\[\f_ [l_[m Ojjilnohcnc_m 

Aali-_]iniolcmg 
Lchecha nl[^cncih[f `[lgcha f[h^m][j_m qcnb niolcmg  

D_p_fijg_hn i` b_l\[f a[l^_hm, `cmb mj[m/`[lgm, [h^ \ci^cp_lmcns j[lem 

Lcp_mni]e [h^ `i^^_l ]igjih_hn 
Ahcg[fm ][lcha  

M[chn[chcha `i^^_l \fi]e i` `il[a_m, Atiff[ ohcn, [h^ f_aog_m 

Ola[hc] `[lgcha 
Pimn-b[lp_mn, mojjfs ]b[chm [h^ `[lg-ni-g[le_n 

Ola[hc] chjon jli^o]ncih mo]b [m ]igjimn [m q_ff [m p_lgc]igjimn `il _hb[h]cha nb_ ch]ig_ 

M[h[a_g_hn i` l_miol]_m 

D_p_fijcha holm_lc_m `il jf[hnm [h^ mojjfscha l_f[n_^ g[n_lc[f 

Pli^o]ncih i` m__^ `il n[la_ncha [ bcab_l jlc]_ ch nb_ g[le_n 

Pf[hn[ncih i` ^cp_lm_ nl__ mj_]c_m 

M[chn[chcha ^cp_lm_ mj_]c_m _]ihigc][ffs 

T[\f_ 1. Egjfisg_hn ijjilnohcnc_m jlipc^_^ \s chn_al[n_^ `[lgcha msmn_g (9) 

https://plantsciencetoday.online
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Aim of IFS 

Tb_ g[ch [cg i` [h chn_al[n_^ `[lgcha msmn_g cm ni `of`cff 

gofncjf_ i\d_]ncp_m i` chp_mnca[ncha [ g_nbi^ mi nb[n `[lg 

`[gcfc_m `i]om ih nb_ cgjlip_g_hn ch fcpcha mn[h^[l^, 

a_h_l[ncih i` _gjfisg_hn, g[rcgctcha `ii^ jli^o]ncpcns, 

gchcgctcha nb_ ]imn i` jli^o]ncih, gchcgctcha 

oh]_ln[chnc_m/lcmem, etc. Tb_ chn_al[n_^ `[lgcha msmn_g 

[fmi [mmcmnm `[lg_lm ni oncfct_ nb_ [p[cf[\f_ l_miol]_m 

jlij_lfs. Si, nb_ chn_al[n_^ `[lgcha msmn_g cm [ ohcko_ 

jli]_^ol_ nb[n cm [jjfc_^ `il nb_ ip_l[ff ojfcftg_hn i` 

`[lgcha ]iggohcnc_m ch lol[f [l_[m [h^ ]lij ^cp_lmcns 

[fiha qcnb nb_ ]ihm_lp[ncih i` h[nol[f l_miol]_m 

_ff_]ncp_fs. 

 Tb_ g[ch c^_[ b_l_ cm nb[n nb_ [q[l_h_mm [giha 

`[lg `[gcfc_m mbiof^ \_ fche_^ ni ^cff_l_hn [mj_]nm i` nb_ 

`[lgcha msmn_g c._. biq nb_m_ [mj_]nm [l_ fche_^ nia_nb_l 

[fiha qcnb nb_ ]ihm_ko_h]_m i` mo]b chn_l[]ncihm `il 

\_nn_l jli^o]ncpcns oh^_l [ mocn[\f_ _hpclihg_hn. 

G_h_l[ffs, `[lg `[gcfc_m [l_ oh[q[l_ i` nb_ n_lg 

chn_al[n_^ `[lgcha msmn_g [h^ mig_ncg_m `[lg `[gcfc_m 

^ih’n ehiq [\ion nb_ g[ch jlch]cjf_ \_bch^ cn. Si, ni 

c^_hnc`s nb_ _ff_]ncp_h_mm i` nb_ chn_al[n_^ `[lgcha msmn_g 

ch `[lg `[gcfs’m fc`_ [h^ cnm [jjfc][\cfcns ch nb_ ^cmnlc]n i` 

U^[cjol, R[d[mnb[h nblioab nbcm l_m_[l]b qile. Ih nbcm 

qile, nb_ `[lg_lm [l_ chn_lpc_q_^ []limm p[lciom [mj_]nm 

[h^ ]f[cg_^ ni jl[]nc]_ mig_ cgjiln[hn ]igjih_hnm i` 

nb_ chn_al[n_^ `[lgcha msmn_g.  

 Tb_ c^_hnc`c][ncih i` IFS gi^_fm `il `onol_ 

j_lmj_]ncp_ cm nb_ g[ch gincp_ \_bch^ nbcm l_m_[l]b qile 

nb[n [cgm ni ^_fcp_l aliqnb ni `[lg `[gcfc_m.  A]]il^cha ni 

nb_ ]_hmom molp_s l_jiln (2015-2016), mg[ff [h^ g[lach[f 

`[lg_lm [l_ nb_ g[ch ]igjih_hnm i` nb_ Ih^c[h lol[f 

_]ihigs, qbc]b ]ihmncnon_m 85% i` nb_ nin[f `[lgcha 

]iggohcns. H_l_, [h chn_al[n_^ `[lgcha msmn_g cm 

]ihmc^_l_^ `il ^_fcp_lcha [h _ff_]ncp_ mifoncih ni `of`cff nb_ 

^_g[h^ `il `ii^ jli^o]ncih [h^ g[chn[chcha mn[\cfcns ni 

_hb[h]_ ch]ig_ [m q_ff [m _gjfisg_hn [fiha qcnb 

honlcncih[f m_]olcns. Tb_ IFS gi^_f [h^ cnm ]igjih_hnm [l_ 

mbiqh ch Fca. 2. 

Igjiln[h]_ [h^ M[dil Cigjih_hnm i` IFS  

Tb_ cgjiln[h]_ i` nb_ chn_al[n_^ `[lgcha msmn_g [h^ cnm 

g[dil ]igjih_hnm ][h \_ oh^_lmnii^ ch T[\f_ 2. 

 Tb_ IFS cm [ nsj_ i` qbif_ il gcr_^ `[lgcha 

[jjli[]b nb[n ch]fo^_m [n f_[mn 2 jli]_mm_m nb[n [l_ 

m_j[l[n_fs jli]_mm_^ \on ^_j_h^_hn ih _[]b inb_l \on 

fiac][ffs nb_m_ [l_ chn_l^_j_h^_hn j[lnm i` fcp_mni]e 

_hn_ljlcm_ [h^ ]lijm. 

Benefits of the Integrated Farming System 

Ah chn_al[n_^ `[lgcha msmn_g cm [h _]i-`lc_h^fs n_]bhcko_ 

nb[n oncfct_m nb_ q[mn_ `lig ih_ `clg [h^ om_m cn [m chjon 

`il [hinb_l [h^ nb_h [ffiqm `il `[lg l_miol]_m gil_ 

_ff_]ncp_fs. Ih nb_ [alc]ofnol_ ^ig[ch, nb_ IFS ][h cgjlip_ 

nb_ `iffiqcha (1-9):  

 Ti cgjlip_ micf b_[fnb [h^ `_lncfcns.  

 Ti _hb[h]_ nb_ fcp_fcbii^ [m q_ff [m nb_ mn[nom i` nb_ 

`[lg `[gcfc_m. 

 Ti ^_p_fij gofncjf_ miol]_m i` ch]ig_. 

 Ti gchcgct_ nb_ jli^o]ncih ]imn [h^ `[lg chjon 

l_kocl_g_hnm. 

Fca. 2. Ihn_al[n_^ `[lgcha gi^_f [h^ cnm ]igjih_hnm. 
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 Ti gchcgct_ nb_ _r]_mm om_ i` j_mnc]c^_m [h^ ]b_gc][f 

`_lncfct_lm. 

 Ti _hb[h]_ _]ihigc] sc_f^ j_l ohcn [l_[. 

 Ti ^_p_fij _gjfisg_hn `il `[gcfs g_g\_lm [h^ 

inb_lm. 

 Eff_]ncp_ oncfct[ncih i` l_miol]_m. 

 Ti ^_p_fij [ \[f[h]_^ ^c_n [h^ honlcnciom `ii^ `il nb_ 

`[lg `[gcfc_m. 

 Ti l_mifp_ nb_ jli\f_g i` _h_las nblioab \cia[m il 

mif[l msmn_gm. 

 Ti [pic^ nb_ ^_al[^[ncih i` `il_mnm [h^ jih^m. 

 R_]s]fcha i` [p[cf[\f_ l_miol]_m. 

Tb_ jl_m_hn mno^s qcff [m]_ln[ch nb_ _rcmncha IFS ch nbcm 
^ig[ch. Tb_ c^_hnc`c_^ chn_al[n_^ `[lgcha msmn_gm qcnb 

^cff_l_hn ]ig\ch[ncihm qcff b_fj ni oh^_lmn[h^ nb_ 

mojjf_g_hn[ls [h^ ]igjf_g_hn[ls l_f[ncihmbcj [giha 

^cff_l_hn _hn_ljlcm_m `il ch]l_[mcha nb_ ch]ig_ i` `[lg_lm. 

Tbcm mno^s b[m `i]om_^ ih jimmc\f_ ]ig\ch[ncihm i` 

_rcmncha IFS gi^_fm ch nb_ ]ihmc^_l_^ [l_[m. Tb_ chn_al[n_^ 

`[lgcha msmn_g b[m \__h c^_hnc`c_^ [giha nb_m_ _hfcmn_^ 

]ig\ch[ncihm nblioab nb_ `i]om alioj chn_lpc_q jli]_mm 

[h^ [p[cf[\f_ e_s ch`ilg[hnm’ n_]bhcko_m.   

N__^ `il F[lgcha Ssmn_g 

Fil nb_ f[mn 4 ni 5 ^_][^_m, gil_ _gjb[mcm b[m \__h acp_h 

ni ]igjih_hn [h^ ]iggi^cns-\[m_^ l_m_[l]b `il 

^_p_fijcha ^cff_l_hn p[lc_nc_m i` ]lijm, [hcg[f \l__^m, etc. 

ch cmif[ncih nb[n ch[^_ko[n_fs [^^l_mm_m gcm]_ff[h_iom 

jli\f_gm (AICRP R_jiln (10) ih IFS) i` mg[ff `[lg_lm. Do_ 

ni mo]b jli\f_gm, fiq jli^o]ncpcns, cgjlij_l oncfct[ncih i` 

_ff_]ncp_ l_miol]_m, [h^ f_mm jli`cn[\cfcns b[p_ \__h l[cm_^. 

L_mm ehiqf_^a_ i` ]fcg[n_, q[n_l ]ihn[gch[ncih, [h^ nb_ 

om_ i` nirc] mo\mn[h]_m [l_ [fmi ch]iljil[n_^ ni l[cm_ 

jli\f_gm. Ti b[h^f_ il gchcgct_ mo]b jli\f_gm, nb_ 

Ih^c[h `[lgcha msmn_g `i]om_^ ih l_m_[l]b ih p[lciom 

`[]nilm l_f[n_^ ni ]fcg[n_, mi]ci-_]ihigc], [p[cf[\cfcns i` 

l_miol]_m, nl[chcha, Gipn. m]b_g_m, mct_ i` `[lgf[h^, 

ko[fcns i` m__^m, [h^ jbsmc][f [h^ \cifiac][f ]b[ff_ha_m (9-

12). R[nb_l nb[h mchaf_ `[lg _hn_ljlcm_, nb_ [^ijncih i` 

n_]bhifias [h^ IFS b[m \__h ]ihmc^_l_^ `il cgjlipcha nb_ 

jli^o]ncpcns, _gjfisg_hn, mi]ci-_]ihigc] aliqnb, 

fcp_fcbii^ m_]olcns, honlcncih[f m_]olcns, etc. i` `[lg 

`[gcfc_m (12). Tb_ Gip_lhg_hn nlscha ni jlipc^_ nl[chcha 

[h^ l_miol]_m (g[]bch_ls, q[n_l, m__^, g[le_n i.e. g[h^c, 

etc. [n fiq ]imn nblioab p[lciom m]b_g_m ch R[d[mnb[h. 

R_f[n_^ Lcn_l[nol_ 

Ih fcn_l[nol_, p[lciom l_m_[l]b_lm b[p_ ^_fcp_l_^ mifoncihm 

ch ^cff_l_hn a_ial[jbc][f l_acihm `il IFS [h^ [fmi `i]om_^ 

ih nb_ [^ijncih i` ^cff_l_hn `[lgcha msmn_gm nblioab 

c^_hnc`c][ncih. Ih nbcm m_]ncih, nbcm mno^s [fmi ]ihmc^_lm [ 

`_q l_f[n_^ qilem.  

 A]]il^cha ni [ mno^s, nb_ chn_al[n_^ `[lgcha msmn_g 

b_fjm qcnb [hs chp_mnca[ncih [h^ l_p_[fm c^_[m `lig j[mn 

l_m_[l]b qile (14). In [fmi jl_m_hnm [h chn_ljl_n[ncih-

\[m_^ ^cm]ommcih `il nb_ jl_^c]ncih i` nb_ ion]ig_m `il nb_ 

`onol_. In q[m ^_m]lc\_^ [m [h IFS [m nb_ jl[]nc]_ i` l[cmcha 

^cp_lm_ s_n ^_j_h^_hn _hn_ljlcm_m qb_l_ p[lciom 

_hn_ljlcm_m [l_ l_fc[hn nb_s [l_ jlch]cj[ffs mojjf_g_hn[ls 

[h^ ]igjf_g_hn[ls ni _[]b inb_l (15). Ihn_al[n_^ `[lgcha 

msmn_gm jilnl[s gofncjf_ ]lijm (e.g. p_a_n[\f_ nl__m, 

]lijm, f_aog_m, ]_l_[fm, etc.) [h^ gofncjf_ _hn_ljlcm_m (e.g. 

[ko[]ofnol_, fcp_mni]e, [jc[ls, etc.) ih [ mchaf_ `[lg ch [h 

chn_al[n_^ g[hh_l. Tb_ `[lg_l, `[lg, l_miol]_m i` nb_ 

`[lg_l, [h^ `[lgcha _hpclihg_hn nia_nb_l ]ihmncnon_ [ 

]igjf_r msmn_g, qbc]b cm n_lg_^ [ `[lgcha msmn_g. 

D_n_lgch[hnm i` IFS Cigjih_hnm i` IFS 
IFS jl[]nc]cha Ssmn_gm 

ch Ih^c[ F[]nilm [ff_]ncha IFS 
Igj[]n i` IFS-\[m_^ 

l_m_[l]b 

N[nol[f l_miol]_m 
(]fcg[n_, micf, 
\ci^cp_lmcns) 

Clijm [h^ ]lijjcha 
msmn_g 

Clij fcp_mni]e `[lgcha 
msmn_g 

Ap[cf[\cfcns i` f[\il, f[h^, 
l_miol]_m, [h^ ][jcn[f 

Egjiq_lcha nb_ _]ihigc] 
mn[nom i` [ `[lg `[gcfs 

F[lg mct_ [h^ `[lg 
l_miol]_m Fii^, `i^^_l, `c\_l, `o_f 

Clij fcp_mni]e j[mnil[f 
msmn_g Uncfct[ncih i` l_miol]_m 

g[rcgctcha `ii^ 
jli^o]ncpcns 

Snil[a_ [h^ Tl[hmjiln 
Flocn, `fiq_l, 

p_a_n[\f_, gombliig 
Lcp_mni]e-\[m_^ `[lgcha 

msmn_g Sicf [h^ ]fcg[n_ Pli^o]ncih _ffc]c_h]s 

Ri[^ Cihh_]ncpcns Pofm_m, icfm__^m Aali`il_mnls msmn_g Tb_ mecff i` `[lg `[gcfc_m Egjfisg_hn 

Khiqf_^a_ i` S]c_h]_ 
[h^ T_]bhifias 

Cigg_l]c[f ]lijm: 
moa[l][h_, mjc]_m, n_[, 

]iff__, lo\\_l, 
g_^c]ch[f-[lig[nc] 

jf[hnm 

Aalc bilnc]ofnol_ `[lgcha 
msmn_g 

E]ihigc]m i` ]ihmc^_l_^ 
IFS 

gchcgctcha nb_ ]imn i` 
jli^o]ncih [h^ gchcgctcha 

oh]_ln[chnc_m/lcmem 

M[le_n ^_p_fijg_hn 
Lcp_mni]e: ][nnf_, 

\off[fi, ]iq, ai[n, 
mb__j, jca 

Sif_/Tqc]_/Tblc]_ ]lij 
`[lgcha msmn_g Tl[chcha i` `[lg `[gcfc_m 

cgjlip_g_hn ch fcpcha 
mn[h^[l^ 

Plc]cha jifc]s 
D[cls, jiofnls, ^o]e_ls, 

`cmb_ls, [jc[ls, 
m_lc]ofnol_ 

ICT-\[m_^ `[lgcha 
msmn_g 

Gipn. m]b_g_m [h^ 
[p[cf[\cfcns i` ]l_^cn 

Ihn_al[ncih i` ^cff_l_hn 
_hn_ljlcm_m i.e. IFS 

Tl[chcha chmncnoncihm Bcia[m Mcr_^ `[lgcha 
Comnigm, m_hncg_hnm, [h^ 

\_fc_p_m 

M[chn[chcha \cifiac][f 
^cp_lmcns [h^ _]ifiac][f 

mn[\cfcns 

T[\f_ 2. M[dil e_s ]igjih_hnm [h^ `_[nol_m i` IFS 
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 Tb_ om_ i` ]b_gc][fm (j_mnc]c^_m, `_lncfct_lm) mbiof^ 

\_ l_^o]_^ nblioab nb_ oncfct[ncih i` nb_ IFS mnl[n_as ni 

mojjfs b_[fnbs `ii^ ni mi]c_ns nb[n cm [fmi ]b_gc][f-`l__ 

(16). Tb_ chn_al[n_^ `[lgcha msmn_g ch]l_[m_^ jli`cn[\cfcns, 

jli^o]ncpcns, [h^ _gjfisg_hn a_h_l[ncih \s 40, 48, [h^ 

45% l_mj_]ncp_fs, [m ]igj[l_^ ni ]ihp_hncih[f `[lgcha 

msmn_gm (12). In q[m ^_m]lc\_^ nb_ IFS [m [ gcr_^ ]lij 

[hcg[f msmn_g ch qbc]b [alc]ofnol[f q[mn_ jli^o]nm [l_ 

om_^ ni l[cm_ nb_ [hcg[f ]igjih_hn qbcf_ nb_ [hcg[f cm 

om_^ `il ncff[a_ [h^ inb_l joljim_m ih ]lij `c_f^m [h^ 

mojjfs g[hol_ om_^ [m `_lncfct_l (17). In q[m l_p_[f_^ 

^io\fcha nb_ `[lg_l’m ch]ig_ (11). Sno^c_m b[p_ ^cm]omm_^ 

]ihn_rnm [h^ [mmogjncihm i` chn_al[n_^ mg[ln [alc]ofnol_ 

`il [ \li[^_l ]ih]_jn (18). In q[m _rjf[ch_^ [h chn_al[n_^ 

`[lgcha msmn_g cm [ ]il_ j[ln i` `[lgcha msmn_gm nb[n 

oncfct_m nb_ ]ih]_jnm i` ch]l_[mcha jli^o]ncih, gchcgctcha 

lcme, [h^ _hb[h]cha jli`cn qbcfmn ch]l_[mcha nb_ oncfct[ncih 

i` ]lij l_mc^o_m [h^ ila[hc] q[mn_m i` nb_ `c_f^ (19). In q[m 

^cm]omm_^ nb_ h__^ (13), `il _ff_]ncp_ l_miol]_m [h^ nb_cl 

oncfct[ncih `il IFS (20) ch nb_ U^[cjol ^cmnlc]n i` R[d[mnb[h. 

Scgcf[lfs, [ mno^s `i]omm_^ ih nb_ _]ihigc] mn[nom i` nb_ 

`[lgcha Ssmn_g ch Sionb-E[mn R[d[mnb[h (21). 

 In `i]om_^ ih p[lciom ]lcnc][f ]b[ff_ha_m i` nb_ 

`[lgcha msmn_g [h^ [h[fst_^ p[lciom ]igjih_hnm i` nb_ 

`[lgcha msmn_g `il nb_ _hpclihg_hn[f [h^ mi]c_n[f 

cgj[]nm (22).  Tbcm qile ^_fcp_l_^ mifoncihm `il `[lgcha 

msmn_gm [h^ `i]om_^ ih [fn_lh[ncp_m ni nb_ ]b[ff_ha_m i` 

g[chn[chcha momn[ch[\f_ ^_p_fijg_hn nblioab chn_al[n_^ 

`[lgcha msmn_gm. In q[m `i]om_^ ih nb_ fche \_nq__h 

chn_hmc`c][ncih [h^ momn[ch[\cfcns nbcm l_pc_q qile 

mogg[lct_m hog_liom if^ `[lgcha msmn_gm [h^ ^_p_fijm 

p[lciom mnl[n_ac_m `il `i]omcha ih momn[ch[\f_ 

chn_hmc`c][ncih (23). Tbcm l_pc_q qile [cgm ni mogg[lct_ 

[h^ _rjfil_ nb_ l_kocl_g_hnm [h^ c^_hnc`s nb_ ]lcnc][f 

]b[ff_ha_m [fiha qcnb _ff_]ncp_ mifoncihm ni momn[ch[\cfcns 

`il jl_m_hn [h^ `onol_ nl_h^m nb[n mnl_hanb_h nb_ 

chp_mng_hn [h^ jli^o]ncpcns ch nb_ [alc]ofnol_ ^ig[ch ch 

[h ijncgct_^ mnlo]nol_ i` chn_al[n_^ _ffilnm. Sno^c_m b[p_ 

^cm]omm_^ [ ][m_ mno^s omcha nb_ chn_hmc`c][ncih i` 

[alc]ofnol[f [h^ [ffc_^ []ncpcnc_m nblioab [h chn_al[n_^ 

`[lgcha msmn_g (24). Tbcm qile [fmi ^cm]omm_^ nb_ \_h_`cnm 

[h^ _]ihigc] _ffc]c_h]s i` IFS `il nb_ [l_[ (b[). 

 Ih nb_ ]ihn_rn i` p[lciom jli\f_g[nc] ]b[ff_ha_m ch 

nb_ `[lgcha msmn_g b[p_ ^_fcp_l_^ [h [jjli[]b nblioab 

nb_ chn_al[ncih i` ]lijjcha qcnb mig_ inb_l ech^ i` 

`[lgcha _hn_ljlcm_ nb[n ]iof^ _hb[h]_ jli^o]ncpcns, 

_gjfisg_hn, ch]ig_, [h^ _ff_]ncp_ oncfct[ncih i` l_miol]_m 

(25). Tbcm qile _rj_lcg_hnm qcnb omcha p[lciom gi^_fm i` 

IFS ip_l ^[n[m_nm i` ^cff_l_hn mn[n_m `il msmn_g 

jli^o]ncpcns, jli`cn[\cfcns, ch]ig_, l_miol]_-m[pcha, [h^ 

oncfct[ncih. Tbcm qile [fmi c^_hnc`c_^ g[dil l_m_[l]b[\f_ 

]b[ff_ha_m `lig nb_ j_lmj_]ncp_ i` `[lg_lm [h^ [fmi 

^_jc]nm nb_ jifc]s chcnc[ncp_m `il IFS. A mno^s b[m jl_m_hn_^ 

nb_ ]oll_hn mn[nom [h^ m]ij_ (26). In [fmi jl_^c]n_^ nb_ 

`onol_ i` IFS qcnb [h Ih^c[h j_lmj_]ncp_. Tbcm `i]om_^ ih 

fcgcn[ncihm [h^ ijjilnohcnc_m `il IFS nblioab jli^o]ncih, 

_hpclihg_hn cgjfc][ncihm, [h^ ]igjl_b_hmcp_ m_lpc]_m i` 

[h _]imsmn_g i` ^cff_l_hn nsj_m i` IFS (9). Tbcm qile 

_rjfil_^ nb_ _ffiln i` IFS ih `[lg ch]ig_, _gjfisg_hn, 

l_mc^o_m, micf b_[fnb, ]fcg[n_ l_mcfc_h]_, honlc_hn l_]s]fcha 

jin_hnc[f, \ci^cp_lmcns ]ihm_lp[ncih, [h^ `ii^ [h^ 

honlcncih[f m_]olcns [a[chmn g[dil ]ihmnl[chnm ^olcha nb_ 

[^ijncih i` IFS. In c^_hnc`c_^ nb_ lcmem [mmi]c[n_^ qcnb IFS 

[h^ moaa_mn_^ [ mifoncih `il nb_ ^_p_fijg_hn i` fcp_fcbii^ 

m_]olcns i` mg[ff [h^ g[lach[f `[lg_lm ch Ih^c[ [fiha qcnb 

inb_l ^_p_fijcha h[ncihm (27). Tbcm qile [fmi `i]om_^ ih 

mi]ci-_]ihigc], \cijbsmc][f _hpclihg_hn, momn[ch[\f_ 

[alc]ofnol_, [h^ m_lpc]_m i` [h _ff_]ncp_ _]imsmn_g. 

  In cgjf_g_hn_^ [ g_nbi^ifias ni [^[jn [lnc`c]c[f 

chn_ffca_h]_ ch [alc]ofnol_ [fiha qcnb ijncgct[ncih i` 

cllca[ncih `il _ff_]ncp_ jli^o]ncih [h^ ^_p_fijg_hn (28). 

Tbcm qile [fmi ^_gihmnl[n_m nb_ _ff_]ncp_ oncfct[ncih i` 

n_]bhifias ch cllca[ncih. In ^_jc]n_^ j_l]_jncihm i` 

[^[jn_lm i` nb_ jomb-joff n_]bhifias nblioab nb_ molp_s i` 

chn_lpc_q-\[m_^ g_nbi^ifias [h^ ^_gihmnl[n_^ 5 ncg_m 

al_[n_l jli^o]ncpcns nb[n [fmi ch]l_[m_m nb_ l_mcfc_h]_ i` 

`[lg_lm [fiha qcnb l_mnil[ncih i` ^_al[^_^ f[h^m (29).  

 Tbcm qile ]igjon_m nb_ `l_ko_h]s i` l_mjih^_hnm 

[h^ nb_ l_f[ncp_ `l_ko_h]s i` [^[jn[ncih i` jomb-joff 

n_]bhifias `il \_[hm, g[ct_, g[ct_ \_[hm, etc.   Tbcm qile 

[fmi ^_gihmnl[n_m nb[n nb_ [^[jn[ncih i` jomb-jcff 

n_]bhifias j_l`ilgm \_nn_l nb[h g[ct_ gihi]lij [h^ 

g[ct_-\_[h chn_l]lij. In q[m c^_hnc`c_^ nb_ [^[jncih i` [h 

IFS ni a[ch `ii^ [h^ honlcncih[f m_]olcns nblioab nb_ 

[p[cf[\cfcns i` l_miol]_m [h^ mi]ci_]ihigc] ]ih^cncihm i` 

`[lg `[gcfc_m ch mg[ff [h^ g[lach[f bif^cham (30).  

 

M[n_lc[fm [h^ M_nbi^m 

Tbcm l_m_[l]b mno^s q[m ]ih^o]n_^ ch nb_ U^[cjol ^cmnlc]n 

i` R[d[mnb[h. B[m_^ ih nb_ [p[cf[\cfcns i` l_miol]_m [h^ 

l_m_[l]b ^ig[ch, q_ b[p_ m_f_]n_^ U^[cjol ^cmnlc]n i` 

R[d[mnb[h. H_l_ B[^a[ih, Gclq[, Giaoh^[, [h^ 

V[ff[\bh[a[l j[h]b[s[n m[gcnc_m q_l_ m_f_]n_^ ion i` 20 

j[h]b[s[n m[gcnc_m. Agiha `iol m_f_]n_^ j[h]b[s[n 

m[gcnc_m, 16 pcff[a_m q_l_ m_f_]n_^ `il nbcm mno^s. Mofnc-

mn[a_ m[gjfcha n_]bhcko_m q_l_ [jjfc_^ ni `ch[fct_ nb_ 

m[gjf_ mct_. Ih nb_ `clmn mn[a_, 20 `[lg `[gcfc_m `lig _[]b i` 

nb_ 16 m_f_]n_^ pcff[a_m q_l_ m_f_]n_^ l[h^igfs ni _rjfil_ 

chn_al[n_^ `[lgcha msmn_gm jl[]nc]_^ \s nb_ `[lg `[gcfc_m. 

Tb_ `ch[f m[gjf_ mct_ cm 320 `il nb_ c^_hnc`c][ncih i` nb_ 

_rcmncha chn_al[n_^ `[lgcha msmn_gm. Ih nbcm qile, gimn i` 

nb_ l_mjih^_hnm 77.19% q_l_ jl[]nc]cha ^cff_l_hn 

chn_al[n_^ `[lgcha msmn_gm. Wbcf_ 22.81% i` l_mjih^_hnm 

q_l_ jl[]nc]cha ihfs ]lijm [h^ nb_s q_l_ hin jl[]nc]cha 

[hs chn_al[n_^ `[lgcha msmn_g gi^_f. Tb_l_`il_, nbcm 

l_m_[l]b qile om_m 247 l_mjih^_hnm qbi [l_ jl[]nc]cha 

IFS. Tb_ ^[n[ cm ]iff_]n_^ nblioab [ jl_-mnlo]nol_^ 

chn_lpc_q m]b_^of_ (`[]_-ni-`[]_ chn_l[]ncih qcnb 

]f[lc`c][ncih i` ^io\nm c` [hs) a[nb_lcha ch-^_jnb 

ch`ilg[ncih [\ion `[lg `[gcfc_m. Tbcm mno^s i\m_lp_^ nb_ 

jligch_hn `[lgcha msmn_g gi^_fm (i.e. M1, M2, ojni M12) 

ch nbcm [l_[, viz. M1: Clij + D[cls, M2: Clij + D[cls+ 

V_a_n[\f_m, M3: Clij + D[cls + Gi[n_ls, M4: Clij + 

V_a_n[\f_ + Flocn + D[cls, M5: Clij + D[cls + Gi[n_ls + 

Piofnls etc.  
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Tb_ chn_al[n_^ `[lgcha msmn_g jf[sm [ mcahc`c][hn lif_ ch 

nb_ `[lgcha msmn_g ch Ih^c[. Ih Ih^c[, nb_ jijof[ncih cm 

ch]l_[mcha nl_g_h^iomfs, mi nb_ ^_g[h^ `il `ii^ cm [fmi 

ch]l_[mcha [fiha qcnb nb_ ^_g[h^ `il _gjfisg_hn. 

Hiq_p_l, nb_ nl[^cncih[f msmn_gm [l_ hin ][j[\f_ _hioab 

ni `of`cff mo]b l_kocl_g_hnm. Tbom, nb_ `[lg `[gcfc_m om_ [ 

h_q n_]bhcko_ i.e. chn_al[n_^ `[lgcha msmn_g. Tb_ 

chn_al[n_^ `[lgcha msmn_g gil_ mocn[\f_ [h^ _ff_]ncp_ 

n_]bhcko_ `il b[h^fcha nb_ _rcmncha jli\f_g i` l_kocl_^ 

`ii^ [h^ _gjfisg_hn. In [fmi _hb[h]_m nb_ fcpcha [h^ 

_]ihigc] mn[h^[l^ i` `[lg `[gcfc_m. 

 Tb_ jlijim_^ qile cm _rj_lcg_hn_^ qcnb omcha 
p[lciom gi^_fm i` IFS, nb_m_ gi^_fm (Fca. 3) ch]fo^_ 

]igjih_hnm mo]b [m ]lij, ^[cls, p_a_n[\f_m, ai[n_ls, 

jiofnls, `locn, [h^ `filc]ofnol_ nblioab chn_al[n_^ `[lgcha 

msmn_gm. 

 Tbcm qile l_p_[fm nb_ gimn jl_`_ll_^ IFS gi^_f 

\[m_^ ih nb_ `l_ko_h]s [h^ j_l]_hn[a_ nb[n q_l_ 

jl[]nc]_^ \s `[lg `[gcfc_m. In cm ^_jc]n_^ ch T[\f_ 3 qbc]b 

mbiqm M1 (Clij + D[cls). In ][h [fmi \_ _p[fo[n_^ nblioab 

nb_ ch]ig_ a_h_l[ncih `il _[]b chn_al[n_^ `[lgcha gi^_f 

qbc]b qcff \_ ]igjon_^ ch `onol_ l_m_[l]b qile. Tb_ 

_]ihigc] _p[fo[ncih qcff ^_[f qcnb aliqnb, _]ihigc] 

ion]ig_, [h^ l_]s]fcha i` ]ihmc^_l[\f_ ]igjih_hnm. 

 Tb_ jimmc\f_ ]ig\ch[ncih i` nb_ ^cff_l_hn `[lgcha 

msmn_gm cm ^_jc]n_^ ch T[\f_ 3, ch nbcm mno^s [ff nb_ 

]ig\ch[ncihm i` `[lgcha msmn_gm ]lij + ^[cls [l_ ih_ i` 

nb_ g[ch ]igjih_hnm, \_cha nb_ mn[jf_ `ii^, qbc]b mbiqm 

nb[n gimn i` nb_ ]ig\ch[ncihm i` nb_ `[lgcha msmn_gm 

q_l_ ]lij [h^ ^[cls-\[m_^. Mimn i` nb_ l_mjih^_hnm 

(77.19%) q_l_ jl[]nc]cha chn_al[n_^ `[lgcha msmn_gm [h^ 

nb_ l_mn 22.81% q_l_ hin jl[]nc]cha IFS nb_s jl[]nc]_^ ]lij 

ihfs. Tb_ hih-[^ijncih i` nb_ IFS cm ^o_ ni p[lciom 

]b[ff_ha_m mo]b [m oh[q[l_h_mm i` Gipn. m]b_g_m, 

^lioabnm, ^ls ]fcg[n_, jip_lns, mg[ff [h^ g[lach[f 

^cmnlc\oncih i` f[h^, etc. Si, ^o_ ni mo]b ]lcnc][f ]lcm_m, nb_ 

c^_hnc`c][ncih i` nb_ lcabn chn_al[n_^ `[lgcha msmn_g gi^_f 

cm bcabfs l_kocl_^. Si, nb_ molp_s-ilc_hn_^ l_m_[l]b qile 

[h^ cnm [h[fsmcm b_fj ni c^_hnc`s [h^ ]biim_ nb_ ]ill_]n IFS 

gi^_f [giha ]ihmc^_l_^ gi^_fm. Tbcm mifoncih cm p_ls 

b_fj`of `il `[lg `[gcfc_m, [alc-m]c_hncmnm, jifc]s-g[e_lm, 

\omch_mm ila[hct[ncihm, etc. T[\f_ 3 mbiqm nb_ ^cmnlc\oncih 

i` c^_hnc`c][ncih i` _rcmncha chn_al[n_^ `[lgcha msmn_gm 

[giha `[lg `[gcfc_m qb_l_ n cm nb_ nin[f hog\_l i` 

l_mjih^_hnm qbi q_l_ jl[]nc]cha IFS. 

 Aff nb_ chn_al[n_^ `[lgcha gi^_fm (M1, M2, ojni 

M12) [fiha qcnb nb_cl `l_ko_h]s [l_ mbiqh ch nb_ jc_ ]b[ln 

ch Fca. 4 l_mj_]ncp_fs. Tb_m_ ^c[al[gm [fmi l_p_[f_^ nb[n 

gi^_fm M1, M2, M3, [h^ M4 [l_ jl_`_l[\f_ [h^ jli`cn[\f_ 

[m j_l nb_cl [jjfc][\cfcns \s nb_ l_mjih^_hnm i` U^[cjol 

^cmnlc]n.  

Fca. 3. Cihmc^_l_^ chn_al[n_^ `[lgcha gi^_fm. 

S. 
Ni. Ihn_al[n_^ F[lgcha msmn_gm Fl_ko_h]s P_l]_hn[a_ R[he 

R_jl_m_hn[ncih i` IFS 
Mi^_fm 

1. Clij + D[cls 102 41.3 1 M1 

2. Clij + D[cls + V_a_n[\f_ 71 28.7 2 M2 

3. Clij + D[cls + Gi[n_ls 30 12.1 3 M3 

4. Clij + D[cls + V_a_n[\f_m + Flocn ]ofncp[ncih 18 7.3 4 M4 

5. Clij + D[cls + Gi[n_ls + Piofnls 8 3.2 5 M5 

6. Clij + D[cls + p_a_n[\f_ + Ffilc]ofnol_ 7 2.8 6 M6 

7. Clij + D[cls + V_a_n[\f_m + Gi[n_ls 3 1.2 7 M7 

8. Clij + D[cls + Flocn 3 1.2 7 M8 

9. Clij + D[cls + p_a_n[\f_m + Gi[n_ls + Piofnls 2 0.8 8 M9 

10. Clij + V_a_n[\f_m + Flocn 1 0.4 9 M10 

11. Clij + V_a_n[\f_m + Gi[n_ls 1 0.4 9 M11 

12. Clij + D[cls + Ffilc]ofnol_ 1 0.4 9 M12 

T[\f_ 3. Dcmnlc\oncih i` c^_hnc`c_^ _rcmncha IFS (h=247, Mi^_f (M1, M2, ojni M12)) 

Fca. 4. P_l]_hn[a_-qcm_ c^_hnc`c][ncih i` IFS gi^_fm. 

https://plantsciencetoday.online
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 Ih n_lgm i` [ \omch_mm j_lmj_]ncp_, nb_ jlijim_^ 

qile b[m c^_hnc`c_^ nb_ chn_al[n_^ msmn_g gi^_fm. B[m_^ 

ih nb_cl om[\cfcns, q_ ][h moaa_mn nb_ gimn jli`cn[\f_ 

gi^_fm. Tb_ chn_al[n_^ `[lgcha gi^_f (M1) cm nb_ gimn 

jli`cn[\f_ [h^ cn cm jl[]nc]_^ \s gimn i` nb_ l_mjih^_hnm 

(41.3%). Tb_ chn_al[n_^ `[lgcha gi^_f (M2) cm nb_ m_]ih^-

bcab_mn jli`cn[\f_ gi^_f [h^ cm jl[]nc]_^ \s nb_ g[dilcns 

i` nb_ l_mjih^_hnm (28.7%). Tb_ M3 cm nb_ nbcl^ bcab_mn 

jl_`_ll_^ gi^_f `iffiq_^ \s 12.1% i` l_mjih^_hnm. Tb_ 

M4 cm [ gi^_l[n_fs jl_`_ll_^ gi^_f [h^ cm `iffiq_^ \s 

7.3% i` nb_ l_mjih^_hnm. Scgcf[lfs, nb_ M5 (3.2%) [h^ M6 

(2.8%) gi^_fm [l_ gi^_l[n_fs jl_`_ll_^. In cm ni \_ hin_^ 

b_l_, nb[n IFS gi^_fm M7 [h^ M8 [l_ jl_`_ll_^ \s 1.2% i` 

nb_ l_mjih^_hnm, 1.2%. H_l_, nb_ IFS gi^_f M9 cm jl[]nc]_^ 

\s 0.8% i` nb_ l_mjih^_hnm. Scgcf[lfs, M10, M11, [h^ M12 

gi^_fm [l_ jl[]nc]_^ \s 0.4% i` l_mjih^_hnm [h^ cn 

]ihnlc\on_ 0.4% qbc]b ip_lf[j ^o_ ni mcgcf[l p[fo_m.  

 Tb_l_`il_, l_mjih^_hnm, [alc-_rn_hmcih [a_h]c_m, 

[h^ [alc\omch_mm ila[hct[ncihm ][h `i]om ih nb_ gimn 

jl_`_ll_^ [h^ om[\f_ `[lgcha Ssmn_g gi^_f i.e. b_l_ M1, 

M2 M3 [h^ M4 [l_ gil_ mocn[\f_ gi^_fm ch nb_ mno^s [l_[ 

i` U^[cjol ^cmnlc]n. Fca. 5 mbiqm [ff `[lgcha gi^_fm qcnb 

nb_ j_l]_hn[a_ i` `l_ko_h]s. 

 

Dcm]ommcih 

Tb_ g[dil e_s jichnm [l_ acp_h \_fiq. 

 Tb_ ]lcnc][f `ch^cham nblioab nb_ [h[fsmcm i` nb_ 
jlijim_^ qile `il nb_ c^_hnc`c][ncih i` IFS gi^_fm [l_ 
acp_h \_fiq.  

 B[m_^ ih nb_ `l_ko_h]s, nb_ IFS gi^_f M1 (Clij + 
D[cls) q[m [mmcah_^ l[he 1 bcab_mn `l_ko_h]s i.e. 102 

ion i` 247 l_mjih^_hnm. Scgcf[lfs, \[m_^ ih nb_ % i` 
`l_ko_h]s, M1 b[m 41.2% qbc]b cm nb_ bcab_mn [giha 
[ff inb_l IFS gi^_fm.  

 Scgcf[lfs, nb_ IFS gi^_f M2 (Clij + D[cls + V_a_n[\f_) 
qcnb l[he 2 b[m nb_ m_]ih^ bcab_mn `l_ko_h]s i.e. 72 
ion i` 247. Scgcf[lfs, \[m_^ ih nb_ % i` `l_ko_h]s, nb_ 
IFS gi^_f M2 b[m 28.74% qbc]b cm nb_ bcab_mn [giha 
[ff inb_l IFS gi^_fm.  

 Tb_ IFS gi^_fm M1 [h^ M2 [l_ nb_ gimn jl_`_l[\f_ 
gi^_fm \s nb_ ]ihmc^_l_^ l_mjih^_hnm [giha [ff 
]ihmc^_l_^ 12 gi^_fm. A]]il^cha ni T[\f_ 3, nb_ nin[f 
l_mjih^_hnm ch M1 [h^ M2 [l_ 173 ion i` 247 qbc]b cm 
70%.  

 T[\f_ 3 l_p_[f_^ nb[n IFS gi^_f M3 (Clij + D[cls + 
V_a_n[\f_m + Gi[n_ls) qcnb nb_ l[he i` 3 b[m [ 
`l_ko_h]s i` 30 [h^ [ % i` `l_ko_h]s 12.14%. 

 Scgcf[lfs, T[\f_ 3 [fmi jl_m_hn_^ nb[n nb_ IFS gi^_f 
M4 (Clij + D[cls + V_a_n[\f_m + Flocn ]ofncp[ncih) qcnb 
nb_ l[he i` 4 b[m [ `l_ko_h]s i` 18 [h^ [ % i` 
`l_ko_h]s 7.28%. 

 H_l_, cn ][h \_ [h[fst_^ nb[n nb_ IFS gi^_fm M3 [h^ 
M4 ][h \_ ]ihmc^_l_^ gi^_l[n_fs jl_`_ll_^ \s nb_ 
`[lg `[gcfc_m.  

 Scgcf[lfs, inb_l IFS gi^_fm (M5, M6, M7, M8, M9, M10, 
M11 [h^ M12) [l_ f_mm jl_`_ll_^ \s nb_ `[lg-`[gcfc_m. 
Tb_ `l_ko_h]s [h^ % i` `l_ko_h]s i` nb_m_ ][h \_ 
l_jl_m_hn_^ [m M5 (8 [h^ 3.23%), M6 (7 [h^ 2.83%), M7 
(3 [h^ 1.21%), M8 (3 [h^ 1.21%), M9 (2 [h^ 0.80%), 
M10 (1 [h^ 0.40%), M11 (1 [h^ 0.40%) [h^ M12 (1 [h^ 
0.40%).  

Fca. 5. Pc_-]b[ln i` l_jl_m_hn[ncih i` [ff `[lgcha gi^_fm qcnb `l_ko_h]s-j_l]_hn[a_. 
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 H_l_, nb_ % om_ cm go]b f_mm (i.e. \_fiq 5%), mi q_ ][h 
[mmog_ nb_m_ IFS gi^_fm [l_ f_mm jl_`_ll_^ IFS 
gi^_fm \s nb_ l_mjih^_hnm i` ]ihmc^_l_^ `[lg 
`[gcfc_m.  

 Tbom, T[\f_ 3 ^_gihmnl[n_m nb[n nbcm mno^s b[m 
c^_hnc`c_^ chn_al[n_^ `[lgcha gi^_fm M1 [h^ M2 [m nb_ 
gimn jl_`_ll_^. Tb_ IFS gi^_fm M3 [h^ M4 [l_ 
jl_`_ll_^ gi^_l[n_fs. Wb_l_[m IFS gi^_fm M5, M6, 
M7, M8, M9, M10, M11, [h^ M12) [l_ f_mm jl_`_ll_^ \s 
l_mjih^_hnm i` nb_ `[lg `[gcfc_m. 

 Tbcm qile ][h [fmi \_ _p[fo[n_^ nblioab nb_ jli`cn 
ch n_lgm i` ch]ig_ a_h_l[ncih `il _[]b chn_al[n_^ `[lgcha 

gi^_f qbc]b qcff \_ ]igjon_^ ch `onol_ l_m_[l]b qile. 

Tb_ _]ihigc] _p[fo[ncih qcff ^_[f qcnb aliqnb, _]ihigc] 

ion]ig_, [h^ l_]s]fcha i` ]ihmc^_l[\f_ ]igjih_hnm mo]b 

[m q[mn_, g[hol_, etc. Ihn_al[n_^ `[lgcha msmn_gm chpifp_ 

nb_ ch]iljil[ncih i` p[lciom [alc]ofnol[f jl[]nc]_m mo]b [m 

]lij ]ofncp[ncih, [hcg[f bom\[h^ls, bilnc]ofnol_, 

[ko[]ofnol_, [h^ [ali`il_mnls ch [ msh_lacmnc] g[hh_l. 

A]]il^cha ni nbcm mno^s, nb_ gimn jl_`_ll_^ gi^_fm [l_ 

gil_ p[fo[\f_ ch n_lgm i` \_h_`cnm, _gjfisg_hn, ch]ig_, 

fcp_fcbii^ _gjiq_lg_hn, etc.  Ih nbcm q[s, nbcm qile 

c^_hnc`c_m nb_ [jjlijlc[n_ IFS gi^_fm `il ]ihmc^_l_^ 

l_acihm i` nb_ U^[cjol ^cmnlc]n i` R[d[mnb[h `il _hb[h]cha 

nb_ `[lg `[gcfs’m ch]ig_, fcpcha mn[h^[l^, [h^ 

_gjfisg_hn.  

 Fch[ffs, nb_ jlijim_^ mifoncih `il nb_ c^_hnc`c][ncih 
i` IFS gi^_fm cm mcgjf_ [h^ _[ms ni oh^_lmn[h^. In cm p_ls 

b_fj`of `il ^_]cmcih-\[m_^ [h[fsmcm `il g[echa jifc]c_m, 

l_m_[l]b_lm, il inb_l [alc-l_f[n_^ m_lpc]_m, etc. Si, mo]b 

mifoncihm [l_ l_[ffs b_fj`of [h^ ^_fcp_l \_nn_l ion]ig_m ch 

f_mm ncg_ [h^ f_mm _ffiln ch n_lgm i` qile, ncg_, [h^ gih_s. 

Flig [ \omch_mm j_lmj_]ncp_, `[lg_lm, \omch_mm 

ila[hct[ncihm, [h^ ^cmnlc\onilm gomn ]ihmc^_l nb_ gimn 

jli`cn[\f_ [h^ [jjfc][\f_ `[lgcha msmn_g gi^_fm `il nb_ 

jl_m_hn mno^s. 

 

Cih]fomcih   

Tbcm mno^s q[m joljimcp_fs ]ih^o]n_^ ch nb_ U^[cjol 

^cmnlc]n i` R[d[mnb[h. Tbcm mno^s [cgm ni c^_hnc`s nb_ 

_rcmncha chn_al[n_^ `[lgcha msmn_gm [^ijn_^ \s `[lg 

`[gcfc_m. So]b qile cm b_fj`of `il `[lg_lm ni _hb[h]_ nb_cl 

fcpcha mn[h^[l^m [h^ ch]ig_. In cm [fmi b_fj`of `il ijncg[f 

oncfct[ncih i` l_miol]_m nblioab IFS. A]]il^cha ni nbcm 

l_m_[l]b mno^s, nb_ M1 (Clij + D[cls) gi^_f b[pcha 41.3% 

i` l_mjih^_hnm cm ]ihmc^_l_^ [m gimn jl_`_ll_^ [h^ nb_ M2 

(Clij + D[cls + V_a_n[\f_m) qcnb l_mjih^_hnm i` 28.7% cm 

[fmi ]ihmc^_l_^ [hinb_l gimn jl_`_ll_^ IFS gi^_f. Si, M1 

[h^ M2 [l_ i\m_lp_^ [m nb_ g[ch jli`cn[\f_ IFS gi^_fm i` 

nbcm mno^s ch nb_ U^[cjol ^cmnlc]n. Tb_ IFS gi^_f M3 (Clij + 

D[cls + V_a_n[\f_m + Gi[n_ls) b[m 12.14%. Scgcf[lfs, nb_ IFS 

gi^_f M4 (Clij + D[cls + V_a_n[\f_m + Flocn ]ofncp[ncih) 

q[m 7.28%. Tb_ IFS gi^_fm M3 [h^ M4 [l_ jl_`_ll_^ 

gi^_l[n_fs. Wb_l_[m IFS gi^_fm M5, M6, M7, M8, M9, M10, 

M11, [h^ M12 [l_ f_mm jl_`_ll_^ \s l_mjih^_hnm i` nb_ 

`[lg `[gcfc_m, [m g_hncih_^ ch T[\f_ 3. Tbom, nb_ jlijim_^ 

qile ^_gihmnl[n_m nb[n nbcm mno^s b[m c^_hnc`c_^ 

chn_al[n_^ `[lgcha gi^_fm M1, M2, M3, [h^ M4 [m nb_ gimn 

jl_`_ll_^ [h^ jli`cn[\f_ `il \omch_mm joljim_m. Tb_ 

jlijim_^ mno^s c^_hnc`c_m nb_ [jjlijlc[n_ IFS gi^_fm `il 

]ihmc^_l_^ pcff[a_m i` `iol ^cff_l_hn n[bmcfm i` nb_ U^[cjol 

^cmnlc]n i` R[d[mnb[h `il _hb[h]cha nb_ `[lg `[gcfs’m 

ch]ig_, _gjfisg_hn fcpcha mn[h^[l^, etc.  

 Ih nb_ `onol_, nbcm qile ][h \_ _hb[h]_^ `il nb_ 

^_p_fijg_hn i` [ g_nbi^ \s ch]iljil[ncha nb_ g[]bch_ 

f_[lhcha-\[m_^ [failcnbg `il nb_ c^_hnc`c][ncih i` nb_ gimn 

jligch_hn chn_al[n_^ `[lgcha gi^_f. W_ qcff [fmi qile `il 

nb_ [^ijncih i` ICT [h^ IiT-_h[\f_^ ^_pc]_m `il mg[ln 

`[lgcha msmn_g [h^ nb_cl cgj[]n ih IFS. 
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