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A\mnl[]n  

Aalc]ofnol_ cm h_q j[l[^cag, momn[ch[\f_ chn_hmc`c][ncih, `i]om_m \[]e ih \_h_`c]c[f 

micf gc]liila[hcmgm `il nb_cl lif_ ch l_^o]cha ]b_gc][f `_lncfct_l [h^ j_mnc]c^_ chjon 

[h^ cgjlipcha jf[hn honlcncih[f [h^ b_[fnb. Mil_ l_m_[l]b b[m \__h ^ih_ ih 

[l\om]of[l gs]illbct[f `ohac (AMF) \_][om_ nb_s `ilg msg\cinc] l_f[ncihmbcjm qcnb 

nb_ liin msmn_gm i` gimn f[h^ jf[hnm [h^ g[e_ cn _[mc_l `il jf[hnm ni [\mil\ 

honlc_hnm \s ]l_[ncha _rnl[l[^c][f h_nqilem i` bsjb[_ nb[n mjl_[^ ion `lig 

]ifihct_^ liinm chni nb_ micf [h^ m_lp_ [m mojjf_g_hn[f [\mil\_hnm. Pf[hnm [l_ 

jlin_]n_^ `lig [\cinc] [h^ \cinc] `[]nilm \s AMF, [h^ nb_s [fmi ]ihnlc\on_ ch 

gi^of[ncha nb_ []ncpcns i` [hncirc^[hn _htsg_m [h^ m_]ih^[ls g_n[\ifcn_m 

(jbsni]b_gc][fm), ch]fo^cha jifsjb_hifm, [hnbi]s[hchm, jbsni_mnlia_hm [h^ 

][lin_hic^m. Tb_ _gjfisg_hn i` AMF msg\cihnm ni _hb[h]_ nb_ honlcncih[f [h^ 

g_^c]ch[f p[fo_ i` []ncp_ `ii^ cn_gm b[m ]ig_ oh^_l gil_ [h^ gil_ m]lonchs ch 

mno^c_m. D_mjcn_ nb_ qc^_ jbsmcifiac][f [h^ a_h_nc] ^cp_lmcns i` jf[hn mj_]c_m, ihfs [ 

`_q AMFm b[p_ \__h om_^, nbom fcgcncha nb_cl `off _rjficn[ncih. Tbcm l_pc_q mno^s 

]ih]_hnl[n_m ih nb_ l_mofnm i` AMF ih jf[hn m_]ih^[ls mo\mn[h]_ \cimshnb_mcm nb[n 

][h cgjlip_ b_[fnb, [m q_ff [m nb_ mn[h^[l^m `il ]biimcha nb_ \_mn msg\cihnm ni \_ 

oncfct_^ [m momn[ch[\f_ \cin_]bhifiac][f chmnlog_hnm ni ]l_[n_ `ii^ nb[n cm b_[fnbs 

[h^ m[`_. Tb_ g[ch i\d_]ncp_m i` nb_ [lnc]f_q[m ni _r[gch_ nb_ lif_ AMF jf[sm ch 

cgjlipcha micf'm jbsmc][f, \cifiac][f [h^ ]b_gc][f jlij_lnc_m. R_a[l^cha nb_ 

ch`ilg[ncih a[jm `ioh^ ch nbcm l_pc_q, [ ^cm]ommcih i` jin_hnc[f `onol_ l_m_[l]b cm 

acp_h. Tbcm qcff cgjlip_ iol oh^_lmn[h^cha i` AMF, _h]iol[a_ [^^cncih[f mno^s, [h^ 

[c^ ch g[chn[chcha micf `_lncfcns. 
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Ihnli^o]ncih  

Tb_ f[n_mn [jjli[]b ch [alc]ofnol_, ehiqh [m momn[ch[\f_ chn_hmc`c][ncih, cm 

]ih]_hnl[ncha [nn_hncih ih nb_ lif_ nb[n \_h_`c]c[f micf gc]liila[hcmgm jf[s ch 

l_^o]cha nb_ om_ i` mshnb_nc] `_lncfct_lm [h^ j_mnc]c^_m qbcf_ _hb[h]cha jf[hn b_[fnb 

[h^ honlcncih *1+. Tb_ chn_hmc`c][ncih i` [alc]ofnol_ cm l_kocmcn_ `il jli^o]ncih i` 

`ii^ `il aliqcha jijof[ncih. Ihn_hmc`c][ncih, biq_p_l, cm [mmi]c[n_^ qcnb m_lciom 

_hpclihg_hn[f lcmem, ch]fo^cha ]fcg[n_ ]b[ha_, \ci^cp_lmcns fimm, f[h^ ^_al[^[ncih 

^o_ ni m[fchct[ncih, _limcih, ]igj[]ncih, ^_jf_ncih [h^ jiffoncih. W[n_l l_miol]_m 

[l_ \_cha ^_jf_n_^ [h^ jiffon_^, jli^o]ncih ]imnm [l_ ch]l_[mcha, `[lg_lm [l_ 
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mblchecha, jip_lns [h^ lol[f jijof[ncih cm [fmi ^_]fchcha 

*2+. Tb_ g[mmcp_ om_ i` mshnb_nc] j_mnc]c^_m [h^ `_lncfct_lm 

^olcha nb_ al__h gip_g_hn b[m mo\mn[hnc[ffs ^_al[^_^ 

nb_ ko[fcns [h^ ]ih^cncih i` iol h[nol[f [mm_nm, _mj_]c[ffs 

nb_ q[n_l, [cl, [h^ micf *3+.Bs ]ihnliffcha honlcncih, 

bilgih_ \[f[h]_m, ]l_[ncha aliqnb l_aof[nilm, 

^cm]b[lacha honlc_hnm, [h^ \iimncha ^cm_[m_ l_mcmn[h]_, 

gs]illbct[f `ohac jf[s [ ]lo]c[f lif_ ch _h]iol[acha jf[hn 

aliqnb ch mo]b [ mcno[ncih. Tb_m_ chn_l[]ncihm [l_ _mm_hnc[f 

`il momn[ch[\f_ [alc]ofnol_ ^o_ ni g[chn[ch nb_ 

^_p_fijg_hn [h^ aliqnb i` jf[hnm \s \cifiac][f 

g_]b[hcmgm l[nb_l nb[h [ali]b_gc][fm. Ms]illbct[_ [l_ 

`ohac nb[n [l_ jl_m_hn ch nb_ micf qb_l_ jf[hnm aliq [h^ [c^ 

jf[hnm ch [\mil\cha honlc_hnm [h^ q[n_l. Folnb_lgil_, 

gs]illbct[_ ][h _hb[h]_ liin mol`[]_ [l_[, [ffiqcha 

jf[hnm ni [\mil\ honlc_hnm [h^ q[n_l `lig [h _rn_hmcp_ micf 

pifog_ gil_ _ff_]ncp_fs *4+. Folnb_l mno^s b[m l_p_[f_^ 

nb[n \[m_^ ih nb_ jf[hnm ch qbc]b nb_s [l_ fche_^; p[lciom 

gs]illbct[f mj_]c_m mbiq [ l[ha_ i` l_[]ncihm *5+. Tb_ 

jin_hnc[f `il gi^c`scha nb_ chn_hmcns i` gs]illbct[f `ohac 

nb[n ch`fo_h]_ jf[hn-jf[hn chn_l[]ncihm qcff ][om_ 

p[lc[ncihm ch jf[hn aliqnb. Tb_ ^_p_fijg_hn[f jli]_mm i` 

gs]illbct[_, nb[n jf[s [h cgjiln[hn lif_ ch acpcha _mm_hnc[f 

honlc_hnm ni jf[hn fc`_ ch qbc]b nb_s [l_ ]iojf_^ qcnb, cm 

chn_l_mnchafs oh[ff_]n_^ \s `ohac]c^_m il b_l\c]c^_m. 

Al\om]of[l Ms]illbct[f Fohac (AMF), [ mcahc`c][hn 

`oh]ncih[f alioj i` [^p[hn[a_iom micf \[]n_lc[ j_ln[chcha 

ni nb_ mo\jbsfog Gfig_ligs]inch[, [l_ l_]_cpcha nb_ 

[nn_hncih nb_s lcabn`offs ^_m_lp_ ih [ afi\[f m][f_. 

(Sj[n[`il[ _n. [f., 2016). Al\om]of[l gs]illbct[f `ohac 

(AMF) il _h^igs]illbct[_, ch]fo^cha `ohac \_fiham ni nb_ 

l_]_hnfs _mn[\fcmb_^ jbsfog Gfig_ligs]in[ *6+. A\ion 

80% i` jf[hnm qbc]b `ilg [ gono[fcmnc] l_f[ncihmbcj qcnb 

nb_ AMF ch micf *7+. Sig_ `[gcfc_m [l_ _r]_jncih[f nb[n 

^ih'n mbiq [hs fche, ch]fo^cha Cb_hiji^c[]_[_, 

Pifsaih[]_[_, Csj_l[]_[_, Ag[l[hnb[]_[_, 

C[lsijbsff[]_[_, Bl[mmc][]_[_, [h^ Joh][]_[_. Ih 

j[lnc]of[l, nb_ cgj[]nm i` [\cinc] mnl_mm mo]b [m ^lioabn, 

honlc_hn cg\[f[h]_ [h^ n_gj_l[nol_ l_acg_m ih jf[hn 

aliqnb fih[ffs b[p_ ^_]l_[m_^ ]lij sc_f^ oj ni 70% *7+. 

AMF-chi]of[n_^ jf[hnm b[^ [ mcahc`c][hn ch]l_[m_ ch 

mnig[n[f ]ih^o]n[h]_ [h^ bs^l[ncih, ch]l_[m_^ 

jbinimshnb_mcm*8,9+[h^ gcnca[n_ irc^[ncp_ mnl_mm *10,11+. 

Nog_liom mno^c_m b[p_ [fmi mbiqh nb[n AMF ch]l_[m_m 

jf[hn nif_l[h]_ ni \cinc] mnl_mm, qbc]b ch nolh jligin_m 

jf[hn aliqnb [h^ jli^o]ncih *12,13+. AMF b[m \__h 

^_gihmnl[n_^ ni cgjlip_ ]_ln[ch micf ]b[l[]n_lcmnc]m, 

ch]fo^cha [aal_a[ncih i` micf, [p[cf[\cfcns i` micf honlc_hnm, 

gc]li\c[f []ncpcns, micf []c^cns ]ill_]ncih, l_n_hncih i` 

q[n_l, hcnlia_h, ][l\ih [h^ jbimjbilom ]s]fcha, ch 

[^^cncih ni b[pcha [h cgj[]n ih nb_ aliqnb i` nb_ jf[hnm 

[h^ ip_l[ff jli^o]ncpcns *14,15,16+. A]]il^cha ni hog_liom 

mno^c_m, nb_s [l_ [ e_s ]igjih_hn i` jf[hnm' mnl_mm 

nif_l[h]_ g_]b[hcmgm. Tbcm l_pc_q [nn_gjnm ni 

]ihmifc^[n_ ^[n[ ih AMF msg\cimcm, ]ih]_hnl[ncha ih nb_ 

[^p[hn[a_m `il micf. AMF'm _ff_]nm ih nb_ ]b_gc][f, 

\cifiac][f, [h^ jbsmc][f [nnlc\on_m i` nb_ micf [l_ chcnc[ffs 

]ihmc^_l_^. In cm _rjf[ch_^ biq AMF [ff_]nm micf 

[aal_a[ncih, [p[cf[\cfcns i` honlc_hnm, [h^ nb_ aliqnb i` 

\_h_`c]c[f micf gc]li\_m. Tb_ ^cp_lmcns [h^ mcahc`c][h]_ i` 

nb_m_ chn_l[]ncihm [l_ nb_h ]ihmc^_l_^ ch ]ihh_]ncih ni 

AMF [h^ inb_l micf gc]liila[hcmgm. 

Olcach [h^ _pifoncih i` My]illbcz[f `ohac 

G_h_nc] mno^c_m b[p_ mbiqh nb[n nb_ `clmn gs]illbct[f 

[mmi]c[ncih ([\ion 450 gcffcih s_[lm [ai) q[m \_nq__h 

mig_ jlcgcncp_ `ohaom nb[n q_l_ jl_mog[\fs [ko[nc] [h^ 

[fa[f jlia_hcnilm i` jf[hnm (]b[lijbs]_[h [fa[_). 

Hiq_p_l, nb_l_ cm hi `immcf _pc^_h]_ ni mojjiln nbcm 

bsjinb_mcm. Tb_ `clmn ]f_[l `immcf _pc^_h]_ i` chn_l[]ncih 

\_nq__h jf[hn [h^ `ohaom ]ig_m `lig nb_ 407 gcffcih 

s_[lm if^ Rbshc_ ]b_ln *17-19+.Gl__h [fa[_ nb[n ilcach[n_^ 

ch nb_ [ko[nc] _hpclihg_hn _pifp_^ chni m_gc-[ko[nc] 

jf[hnm [h^ `ch[ffs n_ll_mnlc[f jf[hnm. Ih nb_ _[lfs mn[a_m i` 

nb_m_ m_gc [ko[nc] [fa[_ chp[mcih (\_nq__h 490 [h^ 409 

gcffcih s_[lm [ai) nb_s `[]_^ [ b[lmb _hpclihg_hn ^_pic^ 

i` ila[hc] g[nn_l [h^ ]ihn[chcha ihfs gch_l[f honlc_hnm. 

B[m_^ ih [ff nb_ ^[n[ a[nb_l_^, nbl__ q[p_m i` gs]illbct[f 

_pifoncih ][h \_ ^cmnchaocmb_^. Tb_ `clmn q[p_ msg\ifct_m 

nb_ \_achhcha i` AM [mmi]c[ncih [n nb_ Ol^ipc]c[h P_lci^, 

qbc]b q_ b[p_ [fl_[^s _rjfil_^. Sjil_ fce_ mnlo]nol_m i` 

AM `ohac q[m `ioh^ ch mo\mnl[n_m qbc]b [l_ 50 Msl (gcffcih 

s_[lm) if^_l nb[h nb_ Ol^ipc]c[h P_lci^*20+.Tb_ m_]ih^ 

q[p_ ch]fo^_m nb_ ilcach i` nb_ Ol]bc^[]_[_, Elc][]_[_, 

jf[hn `[gcfc_m qcnb hih-gs]illbct[f il_]nigs]illbct[f 

liinm [h^ mig_ N2 `crcha msg\cihnm qbc]b n[e_m jf[]_ ch 

nb_ Cl_n[]_iom P_lci^ *18, 21+.Tb_ _r]_jncih ni nbcm lof_ cm 

nb_ _]nigs]illbct[f Pch[]_[_, qbc]b _g_la_^ ch nb_ L[n_ 

Tlc[mmc] il Jol[mmc] P_lci^ *8-10+.Tb_ nbcl^ q[p_ mn[ln_^ ch 

nb_ P[f[_ia_h_ P_lci^ (65 gcffcih s_[lm [ai) [h^ cm mncff 

aicha ih. In ch]fo^_m ^_m]_h^[hnm i` jf[hnm qbc]b l_]_hnfs 

[]kocl_^ nl[cnm i` liinm [h^ [l_ ift_h ohmn[\f_; nb_m_ [l_ 

ehiqh [m ‘N_q Cigjf_r Riin ]f[^_m' *16-18+. Cb[ha_m ch 

n_gj_l[nol_, b[\cn[n, [h^ micf ]igjf_rcns ][h f_[^ ni gil_ 

mj_]c[fct_^ liin nsj_m \_][om_ nbcm q[p_ cm bcabfs 

^_j_h^_hn ih nb_m_ `[]nilm*22+ [h^ gs]illbct[f nsj_m ch 

p_a_n[ncih *20-22+. NCR (N_q Cigjf_r Riin) ]f[^_ jf[hn 

mb[l_ omo[ffs `ioh^ ch Aomnl[fc[ \_][om_ nb_ micf nb_l_ cm 

p_ls if^, ^__j [h^ bcabfs f_[]b_^. Am ncg_ j[mm_^, `_q 

jf[hn fch_[a_m mqcn]b_^ `lig hih-gs]illbct[f liinm ni 

_]nigs]illbct[f liinm *15+ il `lig _lc]ic^ gs]illbct[f 

liinm ni _]nigs]illbct[f liinm ni `lig [ \[f[h]_^ 

gs]ib_n_linlijbs ch [mmi]c[ncih *23+. 

Tyj_m [h^ `oh]ncihm i` `oha[f \ci^cp_lmcny 

ch lbczimjb_lc] micf 

Ms]illbct[_ [l_ ^cpc^_^ chni nqi nsj_m \[m_^ ih nb_ 

mnlo]nol_ i` nb_cl bsjb[_. Tb_ n_lg "_]nigs]illbct[f 

`ohac" l_`_lm ni `oha[f bsjb[_ nb[n ^i hin chp[^_ nb_ 

ch^cpc^o[f ]_ffm `ioh^ qcnbch nb_ liinm, qb_l_[m 

"_h^igs]illbct[f `ohac" l_`_lm ni `oha[f bsjb[_ nb[n 

chp[^_ nb_ ]_ff g_g\l[h_ [h^ \l_[e nblioab nb_ ]_ff q[ff 

(Fcaol_-1) *24+. H_cd^_h [h^ M[lnch [fmi mn[n_ nb[n nb_l_ [l_ 

`iol g[ch ][n_ailc_m i` gs]illbct[f `ohac: 

_]nigs]illbct[_, [l\om]of[l gs]illbct[_, il]bc^ 

gs]illbct[_, [h^ _lc]ic^ gs]illbct[_ *25+. Al\onic^ 

gs]illbct[_ ][h \_ ][n_ailct_^ [m _]nigs]illbct[_, qbcf_ 

gihinlijic^ gs]illbct[_ `ilg [ ^cmnch]n ][n_ails. Ih 

[^^cncih, _h^igs]illbct[_ ch]fo^_ nb_ [l\om]of[l, _lc]ic^, 

[h^ il]bc^ gs]illbct[_. 
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Tb_ l_acih i` micf cgg_^c[n_fs mollioh^cha [ liin qb_l_ 

liin []ncpcns ch`fo_h]_m nb_ gc]li\c[f ]iggohcns cm ehiqh 

[m nb_ lbctimjb_l_. Sicf gc]li\cin[ ]ihn[chm [ p[lc_ns i` 

ila[hcmgm fce_ `ohac qbc]b [l_ [ p_ls cgjiln[hn 

]igjih_hn i` nb_ micf [h^ jf[s [ p_ls \_h_`c]c[f lif_ ch micf 

\s ^_]igjimcha ila[hc] g[nn_l [h^ jligincha _f_g_hn 

l_f_[m_ \s gch_l[fct[ncih *26+. Tb_ lbctimjb_l_ `oha[f 

]iggohcnc_m [l_ ^_n_lgch_^ \s g[hs `[]nilm qbc]b 

ch]fo^_ nb_ liin _ro^[n_m, ila[hc] ][l\ih ]ihn_hn, [h^ 

nsj_ i` jf[hn *27+. S_p_l[f mno^c_m b[p_ `ioh^ nb[n gcffcihm 

i` mj_]c_m i` `ohac _rcmn ch micf, \on nb[n micf ^cp_lmcns cm 

mcahc`c][hnfs fiq_l nb[h nb[n ch nb_ [cl*29+ qbc]b cm mbiqh 

ch `caol_-2. V_ls fcnnf_ cm ehiqh [\ion biq [alc]ofnol[f 

jl[]nc]_m ch^o]_ m_f_]ncih jl_mmol_ ni ]b[ha_ gc]li\c[f 

^cp_lmcns [h^ cnm `oh]ncih, _p_h nbioab m_p_l[f mno^c_m 

b[p_ moaa_mn_^ nb[n AMF `ohac jf[s [ p[lc_ns i` lif_m ch 

g[hs _]imsmn_gm*30+. A p[lc_^ momn[ch[\f_ _]imsmn_g'm 

ch^o]ncih i` ^cp_lmcns i` gc]li\_m [h^ cnm lif_ [h^ `oh]ncih 

[l_ _ko[ffs fcnnf_ oh^_lmnii^*31+. Tb_l_ [l_ m_p_l[f q[sm ni 

c^_hnc`s nb_ ^cff_l_hn nsj_m i` `ohac, mo]b [m \s fiiecha [n 

`locncha \i^c_m il omcha [ ]ofnol_ g[^_ `lig micf m[gjf_m. 

Ajjlircg[n_ 3000 `oha[f mj_]c_m q[m _mncg[n_^ `lig 

^cff_l_hn mcn_ i` 400 H[ [l_[ omcha gif_]of[l n_]bhcko_m 

qb_h `ioh^ nb_ ^cp_lmcns i` `oha[f mj_]c_m, qbc]b acp_m [ 

gimn []]ol[n_ ^[n[*32+. A]]il^cha ni [ m]c_hnc`c] mno^s, 

B[mc^cigs]in[, Zsaigs]in[, [h^ Am]igs]in[ q_l_ nb_ 

nbl__ `ohac nb[n q_l_ gimn jl_p[f_hn ch nb_ micf m[gjf_m, 

qcnb [h [p_l[a_ i` 4.1%, 13.3%, [h^ 68.7%, l_mj_]ncp_fs 

*33+. 

Fcaol_ -2. Amj_]nm i` micf `oha[f \ci^cp_lmcns 

Fcaol_ -1:- Tsj_m i` Ms]illbct[ 
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 Lc`_ cm ]ihmc^_l_^ ni b[p_ _g_la_^ ih f[h^ ^olcha 

nb_ jl_-C[g\lc[h j_lci^ [h^ cm mojjim_^ ni b[p_ \__h cn 

]ifihct_^ \s gc]liila[hcmgm, qbc]b [l_ jbininlijbc] ch 

h[nol_ [h^ q_l_ jli\[\fs jlie[lsinc]. Tb_ f[n_ Scfolc[h 

j_lci^ih]_ ch^c][n_^ nb_ _mn[\fcmbg_hn i` n_ll_mnlc[f 

jf[hnm, ^_mjcn_ l_]_hn _pc^_h]_ moaa_mncha nb[n nb_s g[s 

b[p_ _pifp_^ ^olcha nb_ Ol^ipc]c[h j_lci^. Am nb_ 

_pifoncih i` p_a_n[ncih ]ihncho_m, nb_ al__h [ko[nc] [fa[_ 

_pifp_ chni m_gc[ko[nc] jf[hnm [h^ nb_h `offs n_ll_mnlc[f 

jf[hnm, qbc]b [l_ nb_ `clmn f[h^ jf[hnm. S_gc[ko[nc] [fa[_ 

\_a[h ni ]ifihcm_ f[h^ 490 gcffcih s_[lm \[]e (gs[) [h^ 

]ih`lihn_^ p_ls ]b[ff_hacha _hpclihg_hn[f ]ih^cncihm. 

Tb_ _[lfc_mn ehiqh _r[gjf_ i` gs]illbct[ cm [ `immcfcm_^ 

[l\om]of_ `lig nb_ _[lfs D_pihc[h, qbc]b ^[n_m ni [\ion 

400 gcffcih s_[lm \[]e (Ms[). Scgih hin_^ nb[n nb_ 

Ol^ipc]c[h, Scfolc[h, [h^ D_pihc[h j_lci^m, mj_]c`c][ffs 

\_nq__h 462 [h^ 363 Ms[, q[m qb_h [l\om]of[l 

gs]illbct[f `ohaom `clmn [jj_[l_^ *32-33+. Tb_cl ^[n_m 

]f_[lfs mcno[n_ nb_g ^olcha nb_ _g_la_h]_ i` n_ll_mnlc[f 

jf[hnm. A fiha ncg_ [ai, AM `ohac _mn[\fcmb_^ msg\cinc] 

]ifihc_m ch n_ll_mnlc[f _hpclihg_hnm, [m _pc^_h]_^ \s 

`immcfm [h^ a_higc] l_m_[l]b. Tbcm cgjfc_^ nb[n `ohac [h^ 

p[m]of[l f[h^ jf[hnm b[^ [ msg\cinc] l_f[ncihmbcj. 

Ms]illbct[f j[lnh_lmbcjm ][h n[e_ g[hs p[lciom `ilgm [h^ 

ch]fo^_ [ qc^_ p[lc_ns i` jf[hn [h^ `ohaom mj_]c_m. In b[m 

\__h `ioh^ nb[n [lioh^ 80% i` jf[hn mj_]c_m [h^ [\ion 

92% `[gcfc_m i` jf[hnm *34+ `ilg msg\cinc] [mmi]c[ncih qcnb 

Al\om]of[l gs]illbct[f `ohaom cm nb_ g_g\_l i` jbsfog 

Gfig_ligs]in[.  

Foha[f giljbifiay [h[fymcm  

Foha[f giljbifias [h[fsmcm ^_j_h^m ih nb_ mct_m [h^ cnm 

`oha[f mnlo]nol_m. Fohac ]ihmcmn jlcg[lcfs i` gs]_fc[ (nchs 

nbl_[^-fce_ mnlo]nol_m) nb[n aliq `lig nb_ ncjm i` nb_cl 

\i^c_m, go]b fce_ nl__m ^i. B_][om_ `ohac f[]e [ bsjb[f 

m_jnog, nb_s g[s \_ ^cmnchaocmb_^ `lig inb_l ila[hcmgm. 

Tb_ mjil_m [l_ nb_ g[ch ^cmnchaocmb `ilgm i` `ohac. B_`il_ 

i\m_lpcha nb_cl giljbifiac_m cn cm h_]_mm[ls ni cmif[n_ 

mj_]c`c] l_jl_m_hn[ncp_ `ohac*35+. Ih a_h_l[f, gc]lim]ij_m 

fce_ mn_l_igc]lim]ij_m, ]igjioh^ gc]lim]ij_m, [h^ 

m][hhcha _f_]nlih gc]lim]ij_m [l_ om_^ ni pc_q `ohac. Tb_ 

^_p_fijg_hn i` h_q cg[a_ [h^ j[lnc]f_ [h[fsmcm, 

gc]lig_]b[hc][f ^_pc]_m, [h^ giljbifiac][f ^[n[ b[m 

[fmi cgjlip_^ *36+, [ffiqcha l_m_[l]b_lm ni a_n [ gil_ 

[]]ol[n_ pc_q i` gc]li\_ mnlo]nol_m. 

Tb_ aliqnb i` gy]illbcz[_ [h^ nb_cl chn_l[]ncihm qcnb 

jf[hnm 

Ms]illbct[_ [l_ `ilg_^ \s [l\om]of[l gs]illbct[f `ohaom 

[ft_l aicha nblioab [ hog\_l i` ^_p_fijg_hn[f jb[m_m 

(Fcaol_-3). Al\om]of[l gs]illbct[f `ohac b[p_ \__h 

i\m_lp_^ ni ihfs mig_ncg_m aliq bsjb[_ ^olcha nb_ 

msg\cinc] mn[a_ \_][om_ bimn jf[hnm [l_ hin jl_m_hn. Wb_h 

liin _ro^[n_m [l_ [p[cf[\f_, nb_ mjil_m l_[]b nb_ jl_-

msg\cinc] mn[a_ [ft_l a_lgch[ncih, qbc]b cm ]b[l[]n_lct_^ 

\s ]ihmc^_l[\f_ bsjb[f \l[h]bcha *19-21+. Mil_ip_l, 

[jjl_mmilc[ [l_ `ilg_^ c` nb_ `ohaom nio]b_m [ liin 

mol`[]_ \_`il_ cn _hn_lm nb_ _jc^_lgcm. Fiffiqcha msg\cinc] 

]ifihct[ncih, chn_lh[f [l\om]of_m (nl__-fce_, _rnl_g_fs 

\l[h]b_^ mnlo]nol_m) aliq ch nb_ liin ]ilnc][f ncmmo_. A 

Fcaol_ - 3. Ah _r[gjf_ i` biq \_h_`c]c[f \[]n_lc[ [h^ [l\om]of[l gs]illbct[f `ohaom (AMF) [ff_]n micf `_lncfcns [h^ jf[hn jli^o]ncpcns. Tb_ fc`_ ]s]f_ i` AMF [h^ 
p[lc[\f_m ch`fo_h]cha cnm aliqnb [l_ ^_jc]n_^ ih nb_ f_ft; ih nb_ lcabn, gs]illbct[f b_fj_l (MH) [h^ jf[hn aliqnb jligincha (PGP) \[]n_lc[ [l_ mbiqh ]iij_l[ncha 
qcnb AMF. 
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m_j[l[n_ _rnl[ l[^c][f gs]_fcog cm mcgofn[h_iomfs `ilg_^ 

[n nb_ m[g_ ncg_. In cm n_gjncha ni bsjinb_mct_ nb[n 

]igj[l[\f_ ]b[ha_m i]]ol qb_h ]ilnc][f ]_ffm [l_ 

]ifihct_, \_][om_ nb_ jf[hnm qbc]b [l_ bimn i` nb_ g[dil 

`ohac jf[s [ g[dil lif_ ch l_aof[ncha nb_ [l\om]of[l 

gs]illbct[f ch`_]ncih jli]_mm. In cm _mm_hnc[f `il nb_m_ 

^_p_fijg_hn[f jli]_mm_m `il nb_ msg\cinc] j[lnh_lm ni 

]iggohc][n_ [h^ _r]b[ha_ mcah[fm, [m q_ff [m ni 

]iggohc][n_ gif_]of[lfs \_nq__h [l\om]of[l 

gs]illbct[_ [h^ nb_ jf[hn. Tb_ nqi honlc_hn ojn[e_ 

jli]_mm_m `il liinm nb[n b[p_ gs]illbct[_ ]ifihcm[ncih [l_ 

nb_ jf[hn ojn[e_ lion_ (PP) [h^ nb_ gs]illbct[f ojn[e_ 

j[nbq[s (MP) (Fca. 6). Tb_ PP chpifp_m honlc_hn [\miljncih 

nblioab nb_ nl[hmjiln_l mnl[cabn `lig nb_ liin _jc^_lgcm 

[h^ liin b[clm. Ms]illbct[f chn_l[]ncihm ch nb_ MP l_kocl_ 

nl[hmjiln_lm ch nb_ _rnl[l[^c][f gs]_fcog (ERM) i` `ohac ni 

][lls honlc_hnm `lig nb_ H[lnca h_n ni nb_ chnl[l[^c][f 

gs]_fcog (IRM) ch nb_ chh_l ]_ff q[ffm (mbiqh ch nb_ 

gs]illbct[f chn_l`[]_. Tb_ chn_l`[]c[f [jijf[mn cm [\mil\_^ 

\s gs]illbct[-ch^o]c\f_ jf[hn nl[hmjiln_lm ch nb_ 

j_lc[l\om]of[l g_g\l[h_. Tb_ pcmc\f_ `ohac l_jl_m_hn nb_ 

^cff_l_hn `oha[f mj_]c_m nb[n b[p_ ]ifihct_^ [ mchaf_ bimn 

liin, _[]b i` qbc]b b[m [ ohcko_ ][j[]cns `il ]ifihct[ncih. 

Fcaol_ 4. Sicf `_lncfcns _hb[h]_ \s [l\om]of[l gs]illbct[f `ohac. 

Fcaol_ 5. Cfcg[n_ ]b[ha_-l_f[n_^ [\cinc] mnl_mm_m [ff_]ncha nl__ aliqnb ch n_gj_l[n_ [h^ \il_[f `il_mnm ][h \_ [ff_pc[n_^ \s gs]illbct[f `ohac. (A) A\cinc] mnl_mm 
][om_^ \s ]fcg[n_ ]b[ha_ [ff_]nm nl__m ch nb_ `ilg i` bcab n_gj_l[nol_m, ^lioabnm, m[fn mnl_mm, [h^ `fii^cha. (B) Ms]illbct[f `ohac (ECM, _]nigs]illbct[f `ohac 
[h^ AM, [l\om]of[l gs]illbct[f `ohac) cgjlip_ nb_ honlcncih [h^ aliqnb i` nl__m (ch]fo^cha jin[mmcog K+) [h^ b_fj jf[hnm [^[jn ni mnl_mm`of _hpclihg_hn[f 
]ih^cncihm (mo]b [m bcab m[fn f_p_fm ch m[fch_ ]ih^cncihm. 
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Tb_ jli^o]ncih i` jbyni]b_gc][fm \y gy]illbcz[f 

jf[hnm 

S_p_l[f mno^c_m b[p_ ^_gihmnl[n_^ nb[n nb_ ^_p_fijg_hn 

i` AM msg\cimcm [fn_lm jf[hn jbsmcifias [h^ gi^c`c_m nb_ 

jlcg[ls [h^ m_]ih^[ls g_n[\ifcmg i` nb_ bimn ]_ff *37+. 

Tb_ nb_l[j_onc] jbsni]b_gc][fm a_hcmn_ch, \ci]b[hch A, 

^[c^t_ch, [h^ `ilgihih_nch mbiq [ jl_p_hncp_ []ncih ch 

^_a_h_l[ncp_ ^cm_[m_m, m_mkocn_lj_h_ f[]nih_m, 

g_hij[om[f msgjnigm, [h^ imn_ijilimcm *38+ qbc]b ][h 

chbc\cn ]_ff jlifc`_l[ncih [h^ nogil aliqnb, q_l_ jli^o]_^ 

ch al_[n_l ko[hncnc_m \s gs]illbct[f jf[hnm 

*39+.Fol[hi]iog[lchm ([ha_fc]ch [h^ jmil[f_h), 

jn_li][lj[hm (_ls\l[_^ch C [h^ \cno][ljch A), [h^             

Filmeifch]b_ginb_l[j_onc] mo\mn[h]_m ][j[\f_ i` 

ch^o]cha [jijnimcm ch ][h]_l ]_ff fch_m i` bog[h ]ifih *15-

17+. Aft_l gs]illbct[f ]ifihcm[ncih, nb_ jbsni]b_gc][f 

]ihn_hnm i` p[lciom ech^m i` [lig[nc] jf[hnm [h^ g_^c]ch[f 

jf[hnm q_l_ _r[gch_^. A]]il^cha ni nb_ `ch^cham, \[mcf b[m 

bcab_l ]ih]_hnl[ncihm i` [hncirc^[hn ]igjioh^m ch nb_ 

mbiinm, fce_ [m limg[lchc] []c^, ][ff_c] []c^, [h^ _mm_hnc[f 

icfm b[p_ *39-41+. Aj[ln `lig g_^c]ch[f jf[hnm [h^ b_l\m, 

mno^c_m ih nb_ jbsni]b_gc][f ]ihn_hn i` gs]illbct[f 

jf[hnm ]ofncp[n_^ `il bog[h ]ihmogjncih ]ih]_hnl[n_ ih 

[ mg[ff hog\_l i` mj_]c_m, mo]b [m g[ct_, mnl[q\_lls, 

ihcih, j_jj_l, f_nno]_, [lnc]bie_, mq__n jin[ni, [h^ 

nig[ni (T[\f_ 1). Tb_ g[dilcns i` _^c\f_ jf[hn jli^o]n 

^[n[ [l_ ^_lcp_^ `lig mno^c_m i` mchaf_ mj_]c_m i` jf[hnm, 

qbcf_ ihfs [ `_q mno^c_m ]igj[l_ nb_ l_mjihm_m i` 

]ofncp[lm [h^ p[lc_nc_m qcnbch nb_ m[g_ mj_]c_m. Wb_h 

]igj[l_^ ni jf[hnm ch nb_ ]ihnlif alioj, ihfs [ `_q al__h 

[h^ l_^ f_[` f_nno]_ p[lc_nc_m b[^ bcab_l f_p_fm i` 

[hnbi]s[hchm, ][lin_hic^m, ]bfilijbsff, ni]ijb_lif, [h^ 

nin[f jb_hifc]m, [h^ nb_s [fmi mbiq_^ gil_ [hncirc^[hn 

[]ncpcns (T[\f_ 1). Hiq_p_l, ^cff_l_hn mnl[q\_lls 

gs]illbct[_ p[lc_nc_m ^c^ hin mbiq ]igj[l[\f_ f_p_fm i` 

[hnbi]s[hchm, [hnbi]s[hc^chm, [h^ pcn[gch C ch `locnm 

(T[\f_ 1). 

 Gcp_h nb_ p[mn [ll[s i` h_q [h^ [h]c_hn p[lc_nc_m 

nb[n [l_ ]oll_hnfs aliqh nblioabion nb_ qilf^, qbc]b 

]iof^ \_ l_m_[l]b_^ [h^ ]bim_h \[m_^ ih nb_cl ][j[]cns ni 

]l_[n_ \_h_`c]c[f ]igjioh^m ojih gs]illbct[f 

chi]of[ncih, nbcm ]ihmncnon_m [ fcgcn[ncih i` nb_ mno^c_m 

]ih^o]n_^ nbom `[l. So]b [ m_f_]ncih qiof^ \_ j[lnc]of[lfs 

cgjiln[hn `il mig_ p_a_n[\f_ mj_]c_m ]ihmc^_l_^ 

`oh]ncih[f `ii^m, c._., afi\_ [lnc]bie_, `il cnm 

b_j[nijlin_]ncp_, [hnc][l]chia_hc], [hncirc^[ncp_ [h^ 

[hnc\[]n_lc[f []ncpcnc_m, [h^ nig[ni, `il cnm [\cfcns ni l_^o]_ 

nb_ lcmem i` ][h]_l [h^ ][l^cip[m]of[l ^cm_[m_ *12-14+. 

Ih^__^, qb_h aliqh ih AMF-chi]of[n_^ jf[hnm, [lnc]bie_ 

[h^ nig[ni ^_gihmnl[n_^ ch]l_[m_^ [hncirc^[hn []ncpcns 

[h^ [giohnm i` b_[fnb-jligincha ]b_gc][fm (T[\f_ 1). 

Tb_m_ gif_]of_m, qbc]b [l_ `l_ko_hnfs []]ogof[n_^ ch 

jf[hnm' l_[]ncihm ni [\cinc] [h^ \cinc] ]b[ff_ha_m, g[s \_ 

ch`fo_h]_^ \s jf[hn bilgih_m fce_ ABA il d[mgih[n_m, 

qbc]b g[s \_ cgjfc][n_^ ch fiha-^cmn[h]_ mcah[ffcha [h^ 

nb_ jlcgcha i` ^_`_hm_ l_mjihm_m ch gs]illbct[f `ohac *42-

44+.G_h_ _rjl_mmcih mno^c_m j_l`ilg_^ ih `ii^ jf[hnm 

(T[\f_ 1) [h^ gi^_f jf[hn mj_]c_m (T[\f_ 1) b[p_ mbiqh 

nb[n a_h_m _h]i^cha e_s _htsg_m chpifp_^ ch \ci]b_gc][f 

j[nbq[sm f_[^cha ni b_[fnb-jligincha m_]ih^[ls 

g_n[\ifcn_m [l_ ^cff_l_hnc[ffs _rjl_mm_^ *45+. Ih `ii^ 

jf[hnm, nb_ om_ i` nb_ RNA-S_k n_]bhifias, [ffiqcha 

chp_mnca[ncihm i` qbif_ nl[hm]lcjnm, l_p_[f_^ nb[n g[hs 

a_h_m, \_fihacha ni ^cff_l_hn `oh]ncih[f ]f[mm_m, c._., jimn-

nl[hmf[ncih[f l_aof[ncih, mcah[fcha, nl[hmjiln, mnl_mmilm 

nb[n [l_ \cinc] [h^ [\cinc] [h^ bilgih_ g_n[\ifcmg, q_l_ 

ojl_aof[n_^ ojih AMF chi]of[ncih [h^ ^cff_l_hnc[ffs 

_rjl_mm_^ ch `locnm, f_[p_m [h^ liinm, ]igj[l_^ qcnb 

]ihnlifm . Uh`ilnoh[n_fs, nb_ g[dilcns i` nb_ RNA-S_k ^[n[ 

om_^ ni c^_hnc`s nb_ gs]illbct[f l_aof[n_^ a_h_m ch nb_ 

_r[gch_^ jf[hnm, ch]fo^cha Litchi chinensis, Cucumis 

sativus, Oryza sativa, Citrus sinensis, Vitis vinifera, [h^ 

Helianthus annuus ihfs ]ig_ `lig nb_ liinm i` nb_m_ 

jf[hnm. N_rn mno^c_m mbiof^ ]ih]_hnl[n_ ih nb_ _^c\f_ 

m_]ncihm i` `ii^ jf[hnm ch il^_l ni f_[lh gil_ [\ion nb_ 

a_h_m aip_lhcha nb_ jli^o]ncih i` b_[fnb-jligincha 

]b_gc][fm, ]ihnliff_^ \s gs]illbct[f msg\cim_m. Tbcm cm 

\_][om_ ^cff_l_hn a_h_m g[s \_ ^cff_l_hnc[ffs _rjl_mm_^ ch 

nb_ ^cp_lm_ jf[hn ila[hm (T[\f_ -1) 

Eff_]n i` Ola[hc] [h^ Ihila[hc] F_lncfcz_l [h^ cnm Rif_ 

ch AM Dcp_lmcny 

Afnbioab nb_ [jjfc][ncih i` g[hol_ [h^ `_lncfct_lm ni 

[alc]ofnol[f micf [ff_]nm cnm ila[hc] mo\mn[h]_m, honlc_hn 

]ihn_hn, [giohn i` bogc] []c^, micf [aal_a[ncih, gc]li\c[f 

^cp_lmcns, [h^ jH, [h^ g[hs inb_l ]lo]c[f [mj_]nm i` nb_ 

micf, nb_ l_mjihm_ i` nb_ AMF ]iggohcns ni `_lncfct[ncih 

^_j_h^m ih nb_ ko[hncns il ^im_ i` `_lncfct_lm [jjfc_^ ni 

nb_ micfm. Ms]illbct[f `ohac \_cha msg\cinc] l_g[ch ch 

[mmi]c[ncih qcnb jf[hnm [h^ jf[s [ ]lo]c[f lif_ ch 

gi\cfct[ncih i` gch_l[fm. Dcp_lmcns i` gs]illbct[f `ohac 

^_j_h^_hnm ih nb_ jl_m_h]_ i` ^cff_l_hn honlc_hnm miol]_m 

i`  micfnb[n [ff_]nm nb_ ]iggohcnc_m i` micf `ohac. Hiq_p_l, 

[jjfc][ncih i` P `_lncfct_lm l_mofn_^ ch [ ]ihmc^_l[\f_ 

^_]l_[m_ ch nb_ l[n_ i` gs]illbct[f ]ifihcm[ncih, [l\om]of_ 

]ifihcm[ncih, [h^ ^_hmcns i` bsjb[f f_hanb l[nb_l nb[h [ 

g[dil ]b[ha_ ch nb_ gs]illbct[f ]iggohcns'm mnlo]nol_

*66+. 

Igj[]n i` AMF ih [g_h^cha nb_ jbymc][f, ]b_gc][f, [h^ 

\cifiac][f jlij_lnc_m i` micf 

Al\om]of[l Ms]illbct[_ `ohac cgjlip_ nb_ mnlo]nol_ i` nb_ 

micf. Tb_m_ gs]_fc[ il bsjb[_ [l_ ][j[\f_ i` `ilgcha 

mnol^s micf [aal_a[ncihm. Gfig[fch, [ afs]ijlin_ch 

jli^o]_^ \s nb_ _rnl[g[nlc][f gs]_fc[ i` gs]illbct[f 

`ohac, m_lp_m [m [ fiha-n_lg micf \ch^cha [a_hn *67+. Tbcm 

afig[fch cm [ bs^lijbi\c], b_[n-nif_l[hn, il nb_lgi-

nif_l[hn mo\mn[h]_ nb[n ][h qcnbmn[h^ nb_ q[lg micf 

n_gj_l[nol_. Gfig[fch'm bs^lijbi\c] jlij_lnc_m ]ih`_l ih 

micf [aal_a[n_m q[n_l l_mcmn[h]_, [h^ m_h_m]_hn gs]_fc[ 

a_h_l[n_ nb_ gimn i` nbcm ]b_gc][f. Mil_ip_l, nb_ 

mnlo]nol_ i` nb_ micf cm `ilg_^ \s nb_ ^_]igjimcncih ^_[^ 

gs]_fc[ [h^ nb_ gs]_fc[ h_nqile ]ihncho[ffs l_a_h_l[n_m 

*68+. Tb_m_ mnl[n_ac_m [ff fiq_l nb_ ^[ha_lm i` micf 

]igj[]ncih [h^ ch]l_[m_ micf `_lncfcns *49+. Tb_ fiha_pcns i` 

afig[fch ch nb_ micf [h^ nb_ cgj[]n i` [hnblijifiac][f 

jl[]nc]_m fce_ \omb \olhcha ih micf afig[fch [l_ [fmi 

ohehiqhm, nbioab. 
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 T[\f_ -1:- Dcff_l_hn  jbsni]b_gc][fm l_f_[m_ `lig AMP [mmi]c[n_^ jf[hnm 

Himn jf[hn 
Pf[hn 
ila[h 

Ep[fo[n_^ 
jbyni]b_gc][fm AMF Eff_]n R_`_l_h]_m 

Pb_hifc] ]igjioh^m 

  
L_[p_m 

  

  

Tin[f jb_hifm, nin[f 
`f[pihic^m [h^ 

nin[f n[hhchm 
  

  

Acaulosporalongula 

  

(?) 

  

*46+ 

Anadenanthera colubrina (V_ff.) Bl_h[h 

Gigaspora  albida (?) *46+ 

Cucumis sativus L. L_[p_m 
Pb_hifm, `f[pihic^m 

[h^ fcahch F. mosseae (?) *47+ 

Cynara cardunculus L. p[l. scolymus F. 
  

L_[p_m 
[h^ 

`fiq_lm 
  

Pb_hifm [h^ 
[hncirc^[hn []ncpcns 

  

R. intraradices (?) *48+ 

F. mosseae (?) *48+ 

Glomus gcr (?) *49+ 

Fragaria r ananassaDo]b Flocnm Ff[pihic^m R. intraradices (?) *49+ 

Fragaria r ananassap[l. S_fp[ Flocnm Ahnbi]s[hch Glomus sp. (?) *50+ 

Hypericum perforatumL. 
  

Sbiinm 
  

Ahnbl[kochih_ 
^_lcp[ncp_m 

  

R. intraradices (?) *51+ 

F. mosseae (?) *50+ 

Mcr 
(Funneliformisconstrictum,F. 
geosporum, F. mosseae [h^ 

R.intraradices) 

(?) *52+ 

Lactuca sativa L. p[l. Lihac`ifc[ L_[p_m Sifo\f_ jb_hifm 

R. fasciculatus (?) *52+ 

Cigg_l]c[f chi]of[hn (F. 
mosseae [h^ R.intraradices) 

(?) *52+ 

L. sativa L. p[l. C[jcn[n[ L_[p_m Ahnbi]s[hchm R. fasciculatus (?) *52+ 

Libidibia ferrea (Mart. ex Tul.) 
L.P.Queiroz var. ferrea 

L_[p_m Tin[f `f[pihic^m G. albida (?) *53+ 

   A. longula (?) *53+ 

   Glomus etunicatum (?) *54+ 

L. ferrea 
  

L_[p_m 
  

Tin[f `f[pihic^m 
[h^ nin[f n[hhchm 

  

G. albida 0 *53+ 

A. longula 0 *54+ 

C. etunicatum 0 D[p_ [h^ T[l[`^[l
(2011) 

MyracrodruonurundeuvaAllema˜o   G. albida 0 *54+ 

Passiflora alataColncm L_[p_m 
Tin[f jb_hifm [h^ 

nin[f `f[pihic^m G. albida (?) Ofcp_cl[ _n [f. (2014) 

Salvia officinalis L. L_[p_m 
Tin[f jb_hifm [h^ 

nin[f `f[pihic^m R. intraradices (-) G_h_p[ _n [f. (2010) 

Vitis vinifera L. p[l. mb[blio^c 
  

L_[p_m 
[h^ 

mn_g 
ncmmo_m 

  

Qo_l]_nch 
  

F. mosseae (?) *54+ 

R. fasciculatus (?) *53+ 

R. intraradices (?) *53+ 

V. vinifera L. 
  
  

L_[p_m 
[h^ 

liinm 
  
  

Tin[f jb_hifm 
  
  

F. mosseae 0 *54+ 

R. `[m]c]of[nom 0 *55+ 

R. intraradices 0 *55+ 

Mcr i` nb_ nbl__ mj_]c_m (?) G_h_p[ _n [f. (2010) 

Chlorophytum borivilianum 
  

To\_l 
  

S[jihchm 
  

R. fasciculatus (?) *55+ 

R. intraradices (?) *56+ 

F. mosseae (?) *56+ 

Helianthus annuus ]p. Af_mn_l S__^m Fcr_^ icf 
F. mosseae (?) *52+ 

C. etunicatum 0 *52+ 

Inula ensifoliaL. Sbiinm Tbsgif ^_lcp[ncp_m R. intraradices 0 *51+ 
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I. ensifolia Riinm 7-cmi\onslsfirs g_nbsf _nb_l R. clarus (?) *52+ 

L. sativa L. p[l. C[jcn[n[ Oon_l f_[p_m C[lin_hic^m 
Glomus fasciculatum 
(Taxter m_hmo Gerd.) 

Gerd. and Trappe 
(?) *52+ 

L. sativa L. p[l. C[jcn[n[ L_[p_m C[lin_hic^m 

Cigg_l]c[f chi]ofog 
(gcrnol_ i` R. 

chnl[l[^c]_m [h^ F.  
gimm_[_) 

(?) *52+ 

M. arvensis 
Fl_mb 

b_l\[a_ Emm_hnc[f icf F. mosseae (?) *57+ 

  

  

  

  

  

  

Glomus aggregatum (?) *57+ 

R. fasciculatus (?) *52+ 

R. intraradices  *58+ 

Mentha viridisL. 

  

L_[p_m 

  

Emm_hnc[f icf 

  

C. etunicatum (?) *58+ 

Glomus lamellosum 
(?) 

(-) 
*58+ 

Moringa oleifera L. L_[p_m Emm_hnc[f icf 

C. etunicatum (?) *58+ 

Glomus lamellosum (-) *59+ 

Moringa oleifera L. 

  

L_[p_m 

  

C[lin_hic^m 

  

R. intraradices (-) *59+ 

F. mosseae (-) *58+ 

Binb `ohac ]ig\ch_^ 0 *60+ 

Origanum onitesL. L_[p_m Emm_hnc[f icf 
C. etunicatum (?) *59+ 

C. lamellosum (?) *60+ 

O. basilicum 

  

Sbiinm 

  

Emm_hnc[f icf 

  

R. intraradices  *59+ 

C. etunicatum  *60+ 

R. fasciculatus  *60+ 

PogostemoncablinB_hnb 

  

  

  

  

  

Emm_hnc[f icf 

  

  

G. aggregatum (?) *61+ 

R. fasciculatus (?) *62+ 

R. intraradices (?) *60+ 

F. mosseae (?) *60+ 

Solanum lycopersicumL. p[l. 
Mih_s g[le_l Flocnm Ls]ij_h_ R. intraradices (?) *63+ 

Sn_pc[ l_\[o^c[h[ (B_lnihc) L_[p_m Sn_pcimc^_ [h^ l_\[o^cimc^_ A R. fasciculatus (?) *64+ 

Valeriana officinalis L. 

  

Rbctig_ 

  

S_mkocn_lj_hc] []c^m 

  

F. mosseae (?) *65+ 

R. intraradices (?) *62+ 

Mcr (Scr Glomus 
mj_]c_m) (?) *62+ 

Catharantus roseus (L.) G. Dih 

  

  

L_[p_m 

  

  

Afe[fic^m 

  

  

G. aggregatum (?) *62+ 

R. fasciculatus (?) *59+ 

R. intraradices (?) *59+ 

F. mosseae (?) *59+ 

M. oleifera 

  

L_[p_m 

  

Gfo]imchif[n_m                 
(gihi[]_nsf cmig_l I) 

  

R. intraradices (?) *59+ 

F. mosseae (?) *62+ 

Binb `ohac ]ig\ch_^ (?) *52+ 
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AM `ohac P[nbia_h nyj_ Eff_]n R_`_l_h]_m 

G. etunicatum 
Ccnlom nlcmn_t[ Vclom [h^ 

Ccnolmolaim_ pclom 

Gliqnb i` Citurs macrophylla chi]of[n_^ qcnb nlcmn_t[ pclom                      
(T-3 cmif[n_) [h^ Ccnolmolaim_pclom(CLRV-2) q[m hin l_^o]_^ \s pclom 

ch`_]ncih ch gs]illbct[f jf[hnm 
*92+ 

G. intraradices Ti\[]]i gim[c] pclom 
Hcab_l ch]c^_h]_ [h^ m_p_lcns i` h_]linc] f_mcih ch gs]illbct[f nb[h ch 

hih gs]illbct[f jf[hnm *93+ 

AM `ohac P. solanacearum Dcm_[m_ ^_]l_[m_ ch _o][fsjnom m__^fcham chd_]n_^ qcnb AM `ohac *94+ 

G. mosseae, 
G. etunicatum, 
G. fasciculatum 

Gigaspora 
margarita 

Phytophthora  Capsici 
AM `ohac mcahc`c][hnfs ch]l_[m_^ jf[hn aliqnb [h^ l_^o]_^ 
^cm_[m_ m_p_lcns ch j_jj_l \on G. mosseae l_^o]_^ ^cm_[m_ 

m_p_lcns ni [ al_[n_l _rn_hn 
*95+ 

G. fasciculatum F. oxysporum `. mj. Ciceris R_^o]_^ nb_ ^cm_[m_ m_p_lcns ch ]bc]ej_[ *96+ 

G. intraradices M. phaseolina 
Cig\ch_^ [jjfc][ncih i` G. intraradices qcnb P. alcaligenes 

[h^ B. pumilus ][om_^ [ al_[n_l l_^o]ncih ch nb_ liin-lin i` ]bc]ej_[ *96+ 

G. mosseae 
G. intraradices P. parasitica 

G. mosseae q[m gimn _ff_]ncp_ ch l_^o]cha ^cm_[m_ msgjnigm 
jli^o]_^ \s P. parasitica ih nig[ni *97+ 

G. fasciculatum 
G. constrictum 

G. mosseae 
G. intraradices 
Acaulosporamj. 
Sclerocystismj 

M. incognita 
Ih^cpc^o[ffs [ff AM `ohac l_^o]_^ h_g[ni^_ l_jli^o]ncih \on 

nb_ al_[n_mn l_^o]ncih q[m ][om_^ \s G. fasciculatum ih ]bc]ej_[ *92+ 

G. intraradices M. incognita 
Cig\ch_^ om_ i` AM `ohaom qcnb Pseudomonas straita [h^ 

Rhizobium ][om_^ al_[n_l ch]l_[m_ ch ]bc]ej_[ aliqnb *95+ 

G. fasciculatum M. incognita R_^o]_^ h_g[ni^_ jijof[ncih ih nig[ni *98+ 

G. intraradices M. hapla 
R_^o]_^ nb_ hi. i` a[ffm [h^ _aa m[]m ih nig[ni ]p. ‘Hcf^[l_m’ 

\on \ci ]ihnlif i` h_g[ni^_ q[m hin []bc_p_^ ch ]p. ‘Tcjnij *88+ 

G. fasciculatum M. incognita R_^o]_^ a[ffcha [h^ h_g[ni^_ jijof[ncih ih \lchd[f *99+ 

G. mosseae P. syringae 
N_cnb_l aliqnb i` nig[ni hil j_l]_hn[a_ VA ch`_]ncih q[m 

h_a[ncp_fs [ff_]n_^ \s j[nbia_hc] \[]n_lc[ *100+ 

T[\f_ 2: Eff_]n i` AM `ohac ih ^cff_l_hn jf[hn j[nbia_h 
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AMF'm cgj[]n ih [g_fcil[ncha micf ]b_gc][f jlij_lnc_m 

Al\om]of[l Ms]illbct[_ Fohac msg\cihnm [l_ ehiqh ni 

jf[s [ ]lo]c[f lif_ ch nb_ ^_p_fijg_hn i` micf'm jlcg[ls 

\cia_i]b_gc][f ]s]f_m (C, P, [h^ N). Ih nbcm ]ih^cncih, nb_ 

^_p_fijg_hn i` gs]illbct[f i]]olgil_ _ff_]ncp_fs. 

Pbimjbilom cm [ ]lo]c[f ]igjih_hn nb[n _ff_]n ih 

[p[cf[\cfcns i` AMFm j[mn jbimjbilom. In cm jl_m_hn ch [ 

p[lc_ns i` mo\mn[h]_m, ch]fo^cha [m [^_himch_ nlcjbimjb[n_ 

(ATP), ho]f_inc^_m, jbimjbifcjc^m, ]_ln[ch _htsg_m, [h^ 

]i_htsg_m *50+.A]]il^cha ni l_m_[l]b \s Gc[hch[tt [h^ 

n_[gg[n_m, nb_ []]ogof[n_^ P ch micfm ][h mojjiln ]lij 

ionjon qilf^qc^_ `il [\ion 100 s_[lm. Tb_ P cm nsjc][ffs 

`ioh^ [m chila[hc] ilnbijbimjb[n_ nb[n b[m \__h 

[^mil\_^ ni micf ][ncihm. Cihm_ko_hnfs, nb_ jl_m_h]_ i` 

clih (F_), ][f]cog (C[), [h^ [fogchcog (Af) irc^_m 

ch`fo_h]_m nb_ [p[cf[\cfcns i` P ch micf. Tb_m_ irc^_m `cr 

jbimjbilom [m nlc][f]cog jbimjb[n_ *C[3(PO4)2+, 

[fogchcog jbimjb[n_ (AfPi4) [h^ clih jbimjb[n_ (F_PO4) 

*69+. Tb_l_`il_, ihfs [ mg[ff jlijilncih (<1%) i` nb_ f_a[]s 

P cm [p[cf[\f_ ni jf[hnm *70+. B_`il_ P `lig nb_ l_m_lpicl ni 

\_ [\mil\_^ \s jf[hnm ch nb_ micf, cn gomn `clmn \_ 

bs^lifst_^. Tb_ mifo\f_ P nb[n jf[hnm h__^ `il nb_cl 

jbsmcifiac][f jli]_mm_m cm mojjfc_^ \s AMF. B[mc][ffs, cn 

[]]_f_l[n_m nb_ ]b_gc][f jli]_mm_m [h^ \cifiac][f 

chn_l[]ncihm nb[n ]ihp_ln P chni `ilgm nb[n [l_ \ci[p[cf[\f_ 

*71+. R_]_hn l_m_[l]b, biq_p_l, b[m mbiqh nb[n AMF [l_ 

oh[\f_ ni ^cmj_lm_ jbimjb[n[m_m chni nb_ micf *72+; chmn_[^, 

nb_s [nnl[]n \[]n_lc[ ][ff_^ PSB, il Pbimjb[n_ Sifo\cfctcha 

B[]n_lc[, qbc]b [l_ ][j[\f_ i` jli^o]cha jbimjb[n[m_. 

Tb_ jbimjb[n[m_ bs^lifst_m jbimjbilc] []c^ gihi_mn_lm 

chni P cihm [h^ gif_]of_m qcnb `l__ bs^lirsf aliojm ch 

il^_l ni fc\_l[n_ P `lig ila[hc] il chila[hc] 

ilnbijbimjb[n_ *38+. AMF _ro^_^ `lo]nim_ ch]l_[m_m nb_ 

jli^o]ncih i` jbimjb[n[m_, qbc]b cm [fmi mncgof[n_^ \s 

nb_ ^io\f_ chi]of[ncih i` R. irregularis [h^ Rahnella 

aquatilis, l_mofncha ch \_nn_l mifo\cfct[ncih i` chila[hc] P 

*73+. Mil_ip_l, AMFm ch]l_[m_ nb_ _ff_]ncp_h_mm i` li]e 

jbimjb[n_ `_lncfct_lm (RPm), qbc]b [l_ ch_ff_]ncp_. RP b[m 

fiq _ff_]ncp_h_mm. Tbcm cm \_][om_ qb_h `_lncfct_l cm [^^_^, 

ihfs [ jilncih cm [p[cf[\f_ ni nb_ jf[hnm, [h^ nb_ l_g[ch^_l 

cm ]b[ha_^ chni [h chmifo\f_ `ilg(Bcff[b _n. [f., 2019). AMF 

]ihp_lnm nb_ chmifo\f_ P chni mifo\f_ `ilgm \s jli^o]cha 

[]c^m nblioabion nb_cl g_n[\ifc] jli]_mm_m *74+. I` P ][h 

][om_ AMF ni mn[ln [ liin ch`_]ncih, nbcm cm hin `offs 

oh^_lmnii^. Tb_ [ggihcog `ilg i` hcnlia_h qcff ihfs \_ 

j[lnc[ffs [\mil\_^ \s jf[hnm nb[n jl_`_l hcnlia_h ch nb_ 

`ilg i` hcnl[n_ (NO3). Aggihcog cihm (NH+ 4), hcnl[n_m 

(NO3), [h^ [gchi []c^m [l_ [ff `ilgm i` hcnlia_h nb[n nb_ 

AMF gs]_fcog g[s n[e_ *75+. Ncnlia_h gomn \_ []]_mmc\f_ 

`il fi][f nl[hmjiln_lm ni \_ qilecha ch nb_ AMF bsjb[_. 

AMF'm Igj[]n ih nb_ Sicf C[l\ih Cs]f_ [h^ Al\om]of[l C 

S_ko_mnl[ncih Fohac nb[n `ilg gs]illbct[_ [l_ ]lo]c[f ni 

nb_ afi\[f C ]s]f_. Ms]illbct[f liinm b[p_ \__h mbiqh ni 

ch]l_[m_ nb_ ^_g[h^ `il ][l\ih mchem. Tb_ bimn jf[hn 

g__nm nbcm C l_kocl_g_hn omcha nb_ C `cr_^ ^olcha 

jbinimshnb_mcm *76, 77+. In cm q_ff ehiqh nb[n AMF 

_hb[h]_m micfm' ][j[]cns ni [\mil\ mg[ff [giohnm i` nl[]_ 

_f_g_hnm, mo]b [m clih (F_), g[ah_mcog (Ma), ][f]cog (C[), 

]ijj_l (Co), tch] (Zh), g[ha[h_m_ (Mh), jin[mmcog (K) [h^ 

]i\[fn (Ci) *78+.  

Sicf \cifiac][f jlij_lnc_m [h^ nb_ cgj[]n i` AMF 

Igj[]n i` AMF [h^ \cifiac][f ]b[l[]n_lcmnc]m i` nb_ micf nb_ 

jl_m_h]_ i` gc]liila[hcmgm ch micf cm ih_ i` cnm gimn 

cgjiln[hn ]b[l[]n_lcmnc]m. Fil m_p_l[f \ci]b_gc][f 

l_[]ncihm [h^ _mm_hnc[f _]ifiac][f jli]_mm_m, micf `oh]ncihm 

[m [h ihaicha \cifiac][f l_[]nil. Tb_m_ [^p[hn[a_iom 

chn_l[]ncihm ch]l_[m_ nb_ ojn[e_ i` honlc_hnm \s jf[hnm, 

\cifiac][f ]ihnlif i` liin ch`_]ncihm, jf[hn nif_l[h]_ ni 

\cinc] mncgofc, [h^ micf `_lncfcns *79+. AMF ]iggohcnc_m 

l_aof[n_ hog_liom micf gc]li\c[f chn_l[]ncihm [h^ [ff_]n 

nb_ lbctimjb_l_'m jbsmc]i]b_gc][f _hpclihg_hn *80,81+. 

T[\f_ 1 jlipc^_m _r[gjf_m i` chn_l[]ncihm \_nq__h AMFm 

[h^ inb_l gc]liila[hcmgm. Hiq_p_l, nb_m_ chn_l[]ncihm 

[l_ ch`fo_h]_^ \s inb_l `[]nilm, ch]fo^cha jbimjbilom [h^ 

hcnlia_h [p[cf[\cfcns *82+. Nih_nb_f_mm; nb_l_ cm [ ^_[lnb i` 

ehiqf_^a_ [h^ ij_h ko_mncihm nb[n l_kocl_ [ l_mjihm_. 

Hiq micf gc]liila[hcmgm g[s b[gj_l il nin[ffs chbc\cn nb_ 

[]ncpcnc_m [h^ `oh]ncihcha i` AMF? Wb[n cm nb_ lif_ i` AMF 

ch nb_ nlijbc] ]b[ch? Ti jon cn [hinb_l q[s, [l_ AMFm 

mom]_jnc\f_ ni j[l[mcncmg il jl_^[ncih \s micf 

gc]liila[hcmgm? A mno^s ih nb_ l_f[ncihmbcjm \_nq__h 

AMF [h^ `l__ h[ncp_ h_g[ni^_m [h^ biq nb_s [ff_]n nb_ 

aliqnb i` ]_l_[f ]lijm oh^_l q[n_l mnl_mm cm [fmi l_kocl_^. 

Rif_ i` AM `ohac ch honlc_hn []kocmcncih [h^[alc]ofnol_ 

momn[ch[\cfcny 

Ms]illbct[f `ohac [l_ _mm_hnc[f `il cgjlipcha nb_ 

[p[cf[\cfcns i` honlc_hnm nb[n [l_ hin gi\cf_ [h^ ^cffom_. 

Do_ ni nb_ al_[n_l mol`[]_ [l_[ i` `oha[f bsjb[_ ih nb_ 

mol`[]_ i` nb_cl _rn_lh[f liinm ]igj[l_^ ni liinm qcnbion 

gs]illbct[_, jf[hnm qcnb gs]illbct[_ [l_ \_nn_l [\f_ ni 

[mmcgcf[n_ chila[hc] honlc_hnm *83+. Tb_ ch]l_[m_ ch nb_ 

jf[hn'm [\miljncih i` jbimjbilom cm nb_ g[ch [^p[hn[a_ i` 

gs]illbct[_. Aggihc[ cm \_fc_p_^ ni \_ nb_ gimn 

jl_^igch[hn `ilg i` hcnlia_h [\mil\_^ pc[ `oha[f-

_h]i^_^ AMT1 `[gcfs nl[hmjiln_lm, mo]b [m GchnAMT1 

]b[l[]n_lct_^ \s Glomus intraradicies *84+. AM msg\cimcm 

g[s b[p_ [h _ff_]n ih ]lij ko[fcns \s _hb[h]cha g[]li- 

[h^ gc]lihonlc_hnm [h^ cgjlipcha jf[hn honlcncih *72+. 

Sicf Aaal_a[ncih [h^ Sicf Sn[\cfcz[ncih  

AM `oha[f gs]_fc[f h_nqile ][h b[p_ [ \ch^cha []ncih ih 

nb_ micf [h^ cgjlip_ micf mnlo]nol_. Gfig[fch, [ 

bs^lijbi\c], "mnc]es," jlin_ch[]_iom g[n_lc[f m_]l_n_^ \s 

AM `ohaom, cm [hinb_l `[]nil ch micf mn[\cfcns [h^ q[n_l 

l_n_hncih. A]]il^cha ni nb_g, [ nbc]e bsjb[f h_nqile [h^ 

afig[fch m_]l_ncih []n nia_nb_l ni mn[\cfcm_ micf 

[aal_a[n_m, qbc]b _hb[h]_m nb_ mnlo]nol[f mn[\cfcns [h^ 

ko[fcns i` nb_ micf *85+. 

A\cinc] Snl_mm Aff_pc[ncih 

Ih g[hs j[lnm i` nb_ qilf^, _mj_]c[ffs ch [lc^ [h^ m_gc-[lc^ 
l_acihm, g[dil jli\f_gm qcnb gch_l[f ^_jf_ncih, ^lioabn, 

m[fchcns, b_[ps g_n[fm, il b_[n _rcmn. M[h[acha [alc]ofnol[f 

msmn_gm ni cgjlip_ micf ko[fcns [h^ ]lij jli^o]ncpcns ch 

b[lmb _^[jbi]fcg[nc] ]ih^cncihm qcff \_ i` ongimn 

cgjiln[h]_ ni nb_ [alc]ofnol[f m_]nil *86+. AM `ohac b[p_ 

fiha \__h ehiqh ni b[p_ nb_ jin_hnc[f ni ch]l_[m_ jf[hn 

nif_l[h]_ ch [\cinc] mnl_mm ]ih^cncihm *87+. Tb_m_ 

mo\mn[h]_m b_fj ni l_^o]_ nb_ imginc] jin_hnc[f, qbc]b ch 

nolh fiq_lm nb_ f_[` q[n_l jin_hnc[f. B_][om_ i` nb_cl fiq_l 
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jin_hnc[fm, jf[hnm [l_ [\f_ ni momn[ch bcab f_p_fm i` ila[h 

bs^l[ncih [h^ nolail, qbc]b mojjiln nin[f ]_ff 

jbsmcifiac][f []ncpcns, j[lnc]of[lfs nb[n i` nb_ [jj[l[nom i` 

jbinimshnb_mcm *88+. Bs jli^o]cha gil_ [hncirc^[hn 

gif_]of_m nb[n m][p_ha_ ROS [h^ \iimn nb_ []ncpcns i` 

[hncirc^[hn _htsg_m, AM jf[hnm [l_ \_nn_l [\f_ ni 

qcnbmn[h^ irc^[ncp_ mnl_mm \lioabn ih \s ^lioabn il 

m[fchcns *89+. AM liin ]ifihct[ncih, qbc]b ][h _hb[h]_ liin 

aliqnb, [l]bcn_]nol_, [h^ bs^l[ofc] `_[nol_m, ][h f_[^ ni 

nb_ ^_p_fijg_hn i` [ bcabfs _ff_]ncp_ liin msmn_g `il q[n_l 

[h^ honlc_hn ojn[e_. m_p_l[f gs]illbct[f `oha[f mnl[chm, 

ch]fo^cha Glomus intraradices, Glomus mosseae, [h^ 

m_p_l[f Glomus mj., g[s qcnbmn[h^ b_[ps g_n[f mnl_mm [l_ 

cgjiln[hn `ohac *90+. H_[ps g_n[fm [l_ gimnfs 

[]]ogof[n_^ ch `oha[f bsjb[_ [m q_ff [m ch [l\om]of_m. 

Tb_ [\cfcns i` `oha[f bsjb[_ ni [nn[]b ni g_n[fm l_mofnm ch 

nb_ cggi\cfct[ncih i` hog_liom b_[ps g_n[fm. Ih [^^cncih 

ni ch]l_[mcha Pc ojn[e_ \s liinm, AM `ohac [fmi b[p_ [ 

\off_lcha _ff_]n ih nb_ ojn[e_ i` ][^gcog, qbc]b f_mm_hm 

nb_ b[lg`of _ff_]nm i` ][^gcog ih jf[hn aliqnb *91+.  

 Aff_pc[ncih i` Bcinc] Snl_mm_m Pf[hnm [l_ [nn[]e_^ \s 

p[lciom ila[hcmgm l[hacha `lig `ohac, \[]n_lc[, pclom_m 

[h^ h_g[ni^_m. Tb_ _mn[\fcmbg_hn i` nb_ [l\om]of[l 

gs]illbct[f (AM) msg\cimcm qcnb jf[hn bimn cm [\f_ ni 

l_^o]_ nb_ [nn[]e i` ^cff_l_hn chm_]n j_mn [h^ j[nbia_h. In 

cm q_ff []ehiqf_^a_^ nb[n AM msg\cim_m f_mm_h nb_ b[lg 

nb[n micf-\ilh_ j[nbia_hm ch`fc]n. S_p_l[f mno^c_m b[p_ 

mbiqh [ ^_]l_[m_ ch nb_ `l_ko_h]s [h^/il m_p_lcns i` 

cffh_mm_m fce_ liin lin il qcfncha \lioabn ih \s [ p[lc_ns i` 

`ohac, \[]n_lc[, [h^ iigs]_n_m fce_ Ajb[higs]_m 

Pbsnijbnbil[, [h^ Psnbcog [m q_ff [m \[]n_lc[ fce_ Elqchc[ 

][linipil[. S_p_l[f g_]b[hcmgm b[p_ \__h jlijim_^ ni 

_rjf[ch nb_ jlin_]ncih _rn_h^_^ \s AMF ni bimn jf[hnm 

[a[chmn [nn[]e \s j[nbia_hm. S_p_l[f ^cff_l_hn nsj_m i` 

g_]b[hcmgm, mo]b [m ch]l_[mcha liin nbc]e_hcham [h^ 

jli^o]cha ]b_gc][f ]b[ha_m, b[p_ \__h jlijim_^ ni 

_rjf[ch biq gs]illbct[f g_^c[n_^ \cinc] mnl_mm nif_l[h]_ 

\s bimn jf[hnm. A]]il^cha ni Kb[h _n [f. (2009), AM jf[hnm 

b[p_ \__h ^cm]ip_l_^ ni b[p_ mcahc`c][hn f_p_fm i` [gchi 

[]c^m, j[lnc]of[lfs [lachch_. Ms]illbct[f msg\cimcm ][om_m 

nb_ bimn jf[hn ni ai nblioab [g[tcha jbsmcifiac][f 

]b[ha_m. 

 C[l\ih S_ko_mnl[ncih [h^ AM Fohac Ih _r]b[ha_ `il 

bimn jbinimshnb_nc] ][l\ih (C), AM `ohac ][lls ion [ 

p[lc_ns i` _]ifiac][f n[mem nb[n [fgimn chp[lc[\fs cgjlip_ 

nb_ `cnh_mm i` bimnm [n [ff m][f_m, `lig nb_ ch^cpc^o[f ni nb_ 

]iggohcns *101+. A q_ff-ehiqh g_nbi^ i` AM `ohac 

m_ko_mn_lcha C ch micf cm \s nl[hm`_llcha jbinimshnb[n_m 

`lig nb_ bimn jf[hnm ni chnl[l[^c][f bsjb[_ i` nb_ `ohaom 

[h^ nb_h ni _rnl[l[^c][f bsjb[_ *102+. Gfig[fch g[s 

ch^cl_]nfs [ff_]n micf ][l\ih mnil[a_ \s mn[\cfcmcha micf 

[aal_a[n_m, [m _pc^_h]_^ \s nb_ ]fim_ [mmi]c[ncih \_nq__h 

nb_ [giohn i` afig[fch ch micf, bsjb[f f_hanb, [h^ micf 

[aal_a[n_ mn[\cfcns *59+. Afmi, cn cm ch]l_[mchafs ]f_[l nb[n 

nb_ AM msg\cimcm ][h jligin_ nb_ jli^o]ncih i` jf[hn 

m_]ih^[ls g_n[\ifcn_m nb[n [l_ ]lo]c[f `il _hb[h]cha [ 

jf[hn'm l_mcmn[h]_ ni \cinc] [h^ [\cinc] mnl_mmilm il 

[^p[hn[a_iom ni bog[h b_[fnb ^o_ ni nb_cl [hncirc^[hn 

[]ncpcns (A^if`mmih _n. [f., 2017). Pf[hnm aliqh ch nb_ `c_f^ 

q_l_ `ioh^ ni b[p_ oj ni 50% gil_ Zh ch mbiinm [h^ `locnm 

nb[h gon[hn jf[hnm qcnb l_^o]_^ gs]illbct[f ]ifihcm[ncih 

(g])*103+.  

Cb[ff_ha_m i` AMF [jjfc][ncih: 

Ms]illbct[ [mmi]c[ncihm fce_ AMF m__gm ni b[p_ boa_ 

\_h_`cnm mo]b [m ch]l_[mcha micf `_lncfcns, jf[hn aliqnb, ]lij 

sc_f^cha ][j[]cns, mnl_mm l_mcmn[h]_ _n]. \on mig_ncg_m 

nb_s ][h \_f_mm \_h_`c]c[f nb[h nb_cl []no[f jin_hnc[f. Ti 

`ch^ ion nb_ []no[f jin_hnc[f [h^ \_h_`cnm i` gs]illbct[f 

`ohac, f[la_ m][f_ `c_f^ nlc[fm gomn \_ ^ih_ [h^ nb_h 

mocn[\f_ AM ]ig\ch[ncihm `il ^cff_l_hn jf[hnm mbiof^ \_ 

]bim_h. Tb_l_ cm [ mcahc`c][hn jli\f_g [mmi]c[n_^ qcnb 

ch^ca_hiom AMF ch micfm. N[ncp_ [h^ h_q gs]illbct[f `ohac 

]igj_n_ qcnb _[]b inb_l c` h_q AMF [l_ chnli^o]_^ chni 

nb_ micf. Tb_m_ h[ncp_ gs]illbct[m gcabn i]][mcih[ffs n[e_ 

ip_l [h^ jli^o]_ \_nn_l _ff_]nm nb[h nb_ h_q ih_m. Afmi, 

[]]il^cha ih nb_cl a_ial[jbc] fi][ncihm, nb_ m[g_ 

gs]illbct[f mj_]c_m g[s b[p_ p[lc_^ l_mofnm (Fc_l_l _n. [f., 

2007). Ti mifp_ nbcm jli\f_g, ch^ca_hiom gs]illbct[f 

mnl[chm mbiof^ \_ cmif[n_^ nijli^o]_ chi]ofog [h^ nb_h 

nb_s mbiof^ \_ l_chnli^o]_^ ni nb_ `c_f^ ch f[la_ m][f_ 

(Kiol _n. [f., 2020). 

 

Cih]fomcih [h^ `onol_ jlimj_]ncp_ 

Tb_l_ cm hi ^io\n nb[n [l\om]of[l gs]illbct[f `ohac [l_ 
ih_ i` nb_ gimn cgjiln[hn micf ila[hcmgm. AMFm [mmcmn 
jf[hnm ch [\mil\cha q[n_l, ]ihmogcha honlc_hnm, [h^ 
`_h^cha iff \cinc] [h^ [\cinc] mnl_mm_m. Ool `ch^cha i` nb_ 
oh^_lfscha g_]b[hcmgm cm mncff fcgcn_^, ^_mjcn_ nb_ `[]n 
nb[n nb_ cgjiln[h]_ i` AMF ch _hb[h]_ micf `_lncfcns b[m 
fiha \__h l_]iahct_^. M[hs mno^c_m b[p_ mcgofn[h_iomfs 
fiie_^ [n biq AMF cgj[]nm nb_ jbsmc][f, ]b_gc][f, [h^ 
\cifiac][f jlij_lnc_m i` nb_ micf. Ih il^_l ni ]igjl_b_h^ 
nb_ lif_ i` AMF msg\cinc] chn_l[]ncihm qcnb ]lijm ch 
_hb[h]cha nb_ jbsmc][f, ]b_gc][f, [h^ \cifiac][f `_[nol_m 
i` nb_ micf, nb_ ]oll_hn l_pc_q acp_m [ ]igjf_n_ _rjf[h[ncih 
i` nb_ _rcmncha ^[n[. Tb_ mshnb_mcm i` afig[fch, qbc]b 
_h]iol[a_m nb_ mnil[a_ [h^ `fiq i` micf ][l\ih [h^ 
b_cabn_hm micf mn[\cfcns, cm ih_ i` nb_ g_]b[hcmgm q_ 
bcabfcabn_^ `il biq AMF ch`fo_h]_m micf `_lncfcns. AMF'm 
[^p[hn[a_iom chn_l[]ncihm qcnb inb_l micf gc]li\_m, mo]b 
Pbimjb[n_ Sifo\cfctcha B[]n_lc[, qbc]b jli^o]_ 
jbimjb[n[m_ _htsg_ [h^ gch_l[fct_ ila[hc] Pbimjb[n_, 
q_l_ [fmi bcabfcabn_^. Ih nb_ `onol_, l_m_[l]b_lm mbiof^ 
_r[gch_ mig_ [mj_]nm i` nbcm l_f[ncihmbcj nb[n [ff_]n biq 
AMF j_l`ilgm ch micf. Fonol_ mno^c_m mbiof^ om_ gif_]of[l 
g_nbi^m, mo]b [m nl[hm]lcjnigc], ahigihc], [h^ nb_ 
]l_[ncih i` `oha[f gon[hnm, ni _r[gch_ nb_ l_aof[ncih i` N 
[h^ cnm ojn[e_ `lig nb_ micf ^olcha AMF msg\cimcm. Tb_ lif_ 
i` afig[fch ch _hb[h]cha ][l\ih m_ko_mnl[ncih _ffc]c_h]s 
`lig [ p[lc_ns i` ]fcg[nc] ]ih^cncihm [h^ micf nsj_m h__^m 
ni \_ `olnb_l chp_mnca[n_^ ch il^_l ni b[mn_h cnm [jjfc][ncih 
ch [^^l_mmcha micf ^_al[^[ncih cmmo_m g[^_ qilm_ \s 
]oll_hn ]fcg[n_ ^cmnol\[h]_m. In cm ]lo]c[f ni _p[fo[n_ nb_ 
[]]ogof[ncih [h^ fiha_pcns i` afig[fch ch micf `_lncfcns 
ch^c]_m oh^_l p[lciom ]fcg[nc], [al[lc[h, [h^ g[h[a_g_hn 
mcno[ncihm. Tb_ _ff_]nm i` AMF ih micf \[m[f l_mjcl[ncih [l_ 
[fmi \_cha _rjfil_^. In cm ^cffc]ofn ni oh^_lmn[h^ biq AMFm 
`oh]ncih ch micf ^o_ ni nb_cl i\fca[n_ \cinlijbc] h[nol_. 
H_h]_, gil_ `c_f^ mno^c_m ih biq jf[hn \ci^cp_lmcns [ff_]nm 
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AMF ^cp_lmcns [h^ ij_l[ncih [l_ l_kocl_^. Aff nb_m_ 
l_m_[l]b nijc]m mbiof^ \_ \[m_^ ih h_q [jjli[]b_m, mo]b 
[m l_]_hn g_nbi^ifiac][f [^p[h]_m ch jbsmcifias, 
gif_]of[l \cin_]bhifias, [h^ [ali_]ifias chn_al[n_^ chni 
\inb f[\il[nils [h^ fi_f^ ]ih^cncihm. So]b []ncihm [l_ 
]lo]c[f `il iol [\cfcns ni f[oh]b [ `l_mb "al__h l_pifoncih" 
nb[n cm ch fch_ qcnb nb_ ]ih^cncihm h__^_^ ni []bc_p_ [ 
momn[ch[\f_ ^_p_fijg_hn nb[n cm liin_^ ch [alc]ofnol[f 
jli^o]ncih. 

 

A]ehiqf_^a_g_hnm 

Tb_ [onbilm qiof^ fce_ ni nb[he Dl. R[dmb_eb[l A^bce[ls 
`il bcm aoc^[h]_ ni jl_j[lcha nbcm g[hom]lcjn. 

 

Aonbilm’ ]ihnlc\oncihm 

Aff [onbilm g[^_ mo\mn[hnc[f ]ihnlc\oncihm ni ]ih]_jncih 

[h^ ^_mcah, []kocmcncih i` ^[n[, il [h[fsmcm [h^ 

chn_ljl_n[ncih i` ^[n[. 

 

Cigjfc[h]_ qcnb _nbc][f mn[h^[l^m 

Cih`fc]n i` chn_l_mn: Tb_ [onbilm _rjl_mm hi ]ih`fc]n i` 

chn_l_mn.  

Foh^cha: Tb_ [onbilm ^_]f[l_ nb[n hi `oh^cha q[m 
l_]_cp_^ `il nb_ jl_m_hn qile. 

Enbc][f [jjlip[fm: Tbcm mno^s ^i_m hin chpifp_ 

_rj_lcg_hnm ih [hcg[fm il bog[h mo\d_]nm.  
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