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[h  ̂nb_ inb_l [hihsgiom l_pc_q_lm ̀ il nb_cl 
]ihnlc\oncih ni nb_ j__l l_pc_q i  ̀nbcm qile. 
 

R_prcnts & p_rmcsscons cn`orm[tcon cm [p[cf-
[\f_ [n bnnjm://bilctih_jo\fcmbcha.]ig/
diolh[fm/ch^_r.jbj/PST/ij_h_[]]_mm_jifc]s 
 

Pu\lcsb_r’s Not_: Hilctih _-Po\fcmbcha 
Glioj l_g[chm h_onl[f qcnb l_a[l^ ni dolcm^c]-
ncih[f ]f[cgm ch jo\fcmb_^ g[jm [h^ chmncno-
ncih[f [ffcfc[ncihm. 
 

In^_xcna: Pf[hn S]c_h]_ Ti^[s, jo\fcmb_^ \s 
Hilctih _-Po\fcmbcha Glioj, cm ]ip_l_^ \s 
S]ijom, W_\ i` S]c_h]_, BIOSIS Pl_pc_qm, 
Cf[lcp[n_ Ah[fsnc]m, NAAS, UGC C[l_, _n] 
S__ bnnjm://bilctih_jo\fcmbcha.]ig/diolh[fm/
ch^_r.jbj/PST/ch^_rcha_[\mnl[]ncha 
 

Copyrcabt: © Tb_ Aonbil(m). Tbcm cm [h ij_h-
[]]_mm [lnc]f_ ^cmnlc\on_^ oh^_l nb_ n_lgm i` 
nb_ Cl_[ncp_ Ciggihm Annlc\oncih Lc]_hm_, 
qbc]b j_lgcnm ohl_mnlc]n_^ om_, ^cmnlc\oncih 
[h^ l_jli^o]ncih ch [hs g_^cog, jlipc^_^ 
nb_ ilcach[f [onbil [h^ miol]_ [l_ ]l_^cn_^ 
(bnnjm://]l_[ncp_]iggihm.ila/fc]_hm_m/
\s/4.0/) 
 

 

CITE THIS ARTICLE 

Sb[lg[ N, Kog[l N, J[g_m J, K[fc[ S, Jimbc  S.  
Snl[n_ac_m `il mo]]_mm`of []]fcg[nct[ncih [h^ 
b[l^_hcha i` in vitro l_a_h_l[n_^ jf[hnm: Cb[f-
f_ha_m [h^ chhip[ncihm ch gc]lijlij[a[ncih 
n_]bhcko_m.  Pf[hn S]c_h]_ Ti^[s. 2023; 10
(mj2): 90-97. bnnjm://^ic.ila/10.14719/
jmn.2376 

A\str[]t   

Tb_ gc]lijlij[a[ncih n_]bhcko_ m_lp_m [m [h _ff_]ncp_ [jjli[]b `il ]ih-
m_lpcha [h^ jlij[a[ncha hog_liom jf[hn mj_]c_m. Cb[ff_ha_m ni cnm mo]]_mm 
_h]igj[mm _rjf[hn m_f_]ncih, g_^c[ ]igjimcncih, bilgih_ ]ih]_hnl[ncih, 
gc]li\c[f ]ihn[gch[ncih, ch]o\[ncih ]ih^cncihm, [h^ jbinij_lci^. B_sih^ 
nb_m_ `[]nilm, nb_ p_l[]cns i` ncmmo_ ]ofnol_ bcha_m ih mo]]_mm`of []]fcg[nct[-

ncih i` in vitro l_a_h_l[n_^ jf[hnm ni nb_cl h[nol[f mollioh^cham. Tcmmo_ ]of-
nol_-^_lcp_^ jf[hnm _rbc\cn ]b[l[]n_lcmnc] p[lc[ncihm fce_ [fn_l_^ honlcncih, 
l_^o]_^ ]onc]of[l q[r, hih-`oh]ncih[f mnig[n[, _n]. Dolcha nl[hmcncih ni 
h[nol[f ]ih^cncihm, [ mcahc`c][hn jilncih i` gc]lijlij[a[n_^ jf[hnm `[]_ 
molpcp[f ]b[ff_ha_m. Sno^c_m jlijim_ al[^o[f []]fcg[nct[ncih jli]_mm_m `il 
mgiinb [^domng_hn. Ex vitro liincha cm [^pi][n_^ `il _]ihigc], mcgjf_, [h^ 
_hb[h]_^ molpcp[f ion]ig_m. Hs^lijihc]m, jbini[oninlijbc] []]fcg[nct[-
ncih, [h^ \cinct[ncih mnl[n_ac_m [fmi cgjlip_ jimn-nl[hmjf[hn[ncih molpcp[f. 
Tbcm mno^s _p[fo[n_m ^cp_lm_ mnl[n_ac_m `il []bc_pcha mo]]_mm`of []]fcg[nct[-

ncih i` in vitro l_a_h_l[n_^ jf[hnm.   
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Intro^u]tcon   

Tblioabion bcmnils, jf[hnm b[p_ m_lp_^ ^cp_lm_ lif_m, _h]igj[mmcha g_^c]c-
h[f [jjfc][ncihm, l[q g[n_lc[f miol]cha `il jb[lg[]_onc][fm, ]img_nc]m, 
`ii^ ch^omnlc_m, n_rncf_m, [h^ [hcg[f `i^^_l. R_al_nn[\fs, l[gj[hn _rjficn[-
ncih [h^ ohl_aof[n_^ b[lp_mncha `lig h[nol[f b[\cn[nm b[p_ _ha_h^_l_^ 
]lcnc][f _h^[ha_lg_hn `il hog_liom jf[hn mj_]c_m, qcnb mig_ n__n_lcha ih 
nb_ \lche i` _rnch]ncih. Ti gcnca[n_ nbcm ]lcmcm, jf[hn gc]lijlij[a[ncih n_]b-

hcko_m b[p_ _g_la_^ [m [ jcpin[f [jjli[]b, iff_lcha hin ihfs jl_m_lp[ncih 
mnl[n_ac_m `il _h^[ha_l_^ mj_]c_m \on [fmi _h[\fcha jlifc`c] jlij[a[ncih 
(1,2). B_sih^ m[`_ao[l^cha cgj_lcf_^ `fil[, gc]lijlij[a[ncih bif^m mcahc`c-
][hn oncfcns `il ^cp_lm_ i\d_]ncp_m. Tb_m_ ch]fo^_ nb_ jlij[a[ncih i` m__^f_mm 
]ofncp[lm, jf[hnm qcnb ^ilg[hn m__^m, nbim_ qcnb chb_l_hnfs mfoaacmb h[nol[f 
jlij[a[ncih l[n_m, mj_]c_m `[]cha b_cabn_h_^ ^_g[h^, [h^ nb_ jli^o]ncih 
i` bs\lc^ [h^ nl[hma_hc] p[lc_nc_m (3). Hiq_p_l, l_[fctcha nb_ `off jin_hnc[f i` 
jf[hn ncmmo_ ]ofnol_ h_]_mmcn[n_m [^_jnfs [^^l_mmcha [ mj_]nlog i`           
]b[ff_ha_m. Tb_m_ _h]igj[mm do^c]ciom _rjf[hn m_f_]ncih, l_`ch_g_hn i` 
mn_lcfct[ncih [a_hnm, ijncg[f `ilgof[ncih i` ]ofnol_ g_^c[ ch ]ihdoh]ncih 
qcnb Pf[hn Gliqnb Pligincha Rbcti\[]n_lc[ (PGPR) ni `imn_l aliqnb, [h^ 
nb_ cgj_l[ncp_ ]ihnlif i` gc]li\c[f ]ihn[gch[ncih. Tb_ ofncg[n_ _ffc][]s i` 
[hs ncmmo_ ]ofnol_ chn_lp_hncih bcha_m ojih mo]]_mm`of []]fcg[nct[ncih, nb_ 
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jli]_mm qb_l_ch in vitro l_a_h_l[n_^ jf[hnm [l_ nl[hmc-
ncih_^ `lig ]ihnliff_^ f[\il[nils ]ih^cncihm ni nb_cl    
h[nol[f gcfc_o. A]]fcg[nct[ncih ^_hin_m nb_ al[^o[f []]fc-

g[ncih i` jf[hnm il ila[hcmgm ni hip_f _hpclihg_hnm mo\-
m_ko_hn ni nb_cl jlij[a[ncih il ]ofncp[ncih ch ]ihnliff_^ 
m_nncham. Tbcm nl[hmcncih[f jb[m_ cm kochn_mm_hnc[f `il `[]cfc-
n[ncha nb_ [^domng_hn i` gc]lijlij[a[n_^ jf[hnm ni nb_ 
_rca_h]c_m i` nb_cl h[nol[f b[\cn[n, nb_l_\s _hmolcha nb_cl 
pc[\cfcns [h^ mo\m_ko_hn aliqnb. P[l[^irc][ffs, cn cm ^olcha 
nbcm jcpin[f []]fcg[nct[ncih doh]nol_ nb[n [ mo\mn[hnc[f jli-
jilncih i` in vitro l_a_h_l[n_^ jf[hnm ]ih`lihn ]b[ff_ha_m, 
ift_h ]ofgch[ncha ch nb_cl `[cfol_ ni nblcp_ ojih nl[hmjf[h-
n[ncih ni h[nol[f m_nncham (4). 

 Mc]lijlij[a[n_^ jf[hnm (MP) oh^_lai ]ofncp[ncih 
qcnbch ]ihnliff_^ _hpclihg_hnm g[le_^ \s l_^o]_^       
bogc^cns, mo\^o_^ fcabn chn_hmcns ch ]igj[lcmih ni h[nol[f 
mohfcabn, l_aof[n_^ n_gj_l[nol_ [h^ b_n_linlijbc] il   

gcrinlijbc] honlcncih[f ]ih^cncihm. Tbcm ]ihnliff_^ aliqnb 
_hpclihg_hn f_[^m ni [ l[ha_ i` [h[nigc][f [h^ jbsmci-
fiac][f ^_pc[ncihm ch MP qb_h ]igj[l_^ ni nb_cl qcf^ 
]iohn_lj[lnm (5). Nin_qilnbs p[lc[ncihm ch]fo^_ nb_        
[\m_h]_ il l_^o]ncih i` f_[` nlc]big_m, ^cgchcmb_^         

_jc]onc]of[l q[r il ]igjf_n_ [\m_h]_ i` nb_ ]onc]of[l   
f[s_l, ]igjligcm_^ mnig[n[f l_aof[ncih, _hf[la_^ chnl[-
]_ffof[l mj[]_m, [nn_ho[n_^ ^cff_l_hnc[ncih i` j[fcm[^_ 
]_ffm, [h^ nb_ f[]e i` mn[l]b al[hof_m (6, 7). Tb_m_ chb_l_hn 
nl[cnm i` MP fcgcn nb_cl cgg_^c[n_ nl[hmcncih ni h[nol[f    
b[\cn[nm ]b[l[]n_lct_^ \s `[]nilm mo]b [m fiq bogc^cns, 
bcab fcabn chn_hmcns, [h^ n_gj_l[nol_ `fo]no[ncihm. Cihm_-
ko_hnfs, nbcm nl[hmcncih ift_h f_[^m ni f_[` m]il]bcha [h^ 
_p_hno[f qcfncha, ]ofgch[ncha ch nb_ ^_gcm_ i` nb_ jf[hnm 

(Fcaol_ 1). Db[q[h [h^ Bbidq[hc (7) hin_^ giljbifiac][f 
[hig[fc_m [h^ f_[` mct_ l_^o]ncih ^olcha nb_ in vitro liin-
cha jb[m_. Am [ ]iohn_lg_[mol_ ni gcnca[n_ MP giln[fcns 

^olcha []]fcg[nct[ncih, [ al[^o[f _rjimol_ ni h[nol[f    
]ih^cncihm cm _gjfis_^, [ jli]_mm ehiqh [m []]fcg[nct[-
ncih. Tb_ []]fcg[nct[ncih j_lci^ m_lp_m [m [ ]lcnc][f 

ncg_`l[g_ (3, 5, 8) `il MP ni l__mn[\fcmb hilg[f jbinimsh-
nb_nc] []ncpcns [h^ g_n[\ifc] `oh]ncihm. Dolcha nbcm jb[m_, 
nb_ l_mnil[ncih i` mnig[n[f l_aof[ncih i]]olm, `[]cfcn[ncha 
nb_ ^_p_fijg_hn i` `l_mb f_[p_m ]b[l[]n_lct_^ \s ]ihp_h-
ncih[f [h[nigc][f [h^ jbsmcifiac][f nl[cnm mocn_^ `il       
molpcp[f oh^_l h[nol[f _hpclihg_hn[f ]cl]ogmn[h]_m. Tbcm 
l_pc_q [cgm ni msmn_g[nc][ffs [h[fst_ ^cp_lm_ j[l[g_n_lm 
ch`fo_h]cha nb_ []]fcg[nct[ncih i` gc]lijlij[a[n_^ jf[hnm, 
[h^ mo\m_ko_hnfs, jlijim_m ijncgct[ncih mnl[n_ac_m ni 
_hb[h]_ nb_ mo]]_mm l[n_ i` []]fcg[nct[ncih _h^_[pilm. 

Standard process of acclimatization of micro propa-
gated plants           

Tb_ gimn ]iggihfs _gjfis_^ g_nbi^ `il []]fcg[nct[ncih 

i` gc]lijlij[a[n_^ (MP) jf[hnm chpifp_m nb_ [m_jnc]      
_r]cmcih i` jf[hnm `lig nb_ ]ofnol_ p_mm_f, `iffiq_^ \s  
a_hnf_ liin q[mbcha ni _fcgch[n_ [ff l_gh[hnm i` nb_ 
aliqnb g_^cog. So\m_ko_hnfs, nb_m_ jf[hnm [l_ nl[hm-
jf[hn_^ chni jinm ]ihn[chcha [ ]igjimcn_ mo\mnl[n_ gcr-
nol_ i` micf, p_lgc]ofcn_, p_lgc]igjimn, [h^ m[h^, ift_h 

om_^ ch mj_]c`c] jlijilncihm. Tb_m_ jinn_^ jf[hnm [l_ nb_h 
]ip_l_^ qcnb nl[hmj[l_hn jifs\[am [h^ chcnc[ffs jf[]_^ ch 
[h ch]o\[ncih liig il ]ih^cncihm mcgcf[l ni nbim_ i` nb_cl 
l_a_h_l[ncih. Tb_s [l_ f[n_l gip_^ ni [ gcmn ]b[g\_l [h^ 
al__hbiom_ \_`il_ \_cha `ch[ffs nl[hmjf[hn_^ chni nb_cl 
h[nol[f _hpclihg_hn. Tbcm _mn[\fcmb_^ jli]_mm, qcnb mfcabn 
p[lc[ncihm n[cfil_^ ni nb_ mj_]c`c] jf[hn mj_]c_m oh^_l 
mno^s, b[m \__h mo]]_mm`offs oncfct_^ `il nb_ []]fcg[nct[-
ncih i` jf[hnm mo]b [m Dianthus caryophyllus Lchh (9),   With-

ania coagulans (10), Rauvolfia serpentina (11), [h^ Picro-
rhiza kurroa (12). Ih [^^cncih ni nb_ mn[h^[l^            []]fcg[-

Fca. 1. Sogg[ls i` p[lc[ncih ch gc]lijlij[a[n_^ jf[hnm [h^ [^[jn[ncih ^olcha []]fcg[nct[ncih  
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nct[ncih jli]_^ol_, m_p_l[f [fn_lh[ncp_ g_nbi^m `il []]fc-
g[nctcha gc]lijlij[a[n_^ jf[hnm b[p_ \__h _rjfil_^, [m 
mogg[lct_^ ch Fcaol_ 2. 

Ex vitro rooting       

Ih nb_ ]ihn_rn i` ncmmo_ ]ofnol_ jli]_mm_m, nb_ in vitro     
l_a_h_l[ncih i` mbiinm cm nsjc][ffs mo]]__^_^ \s mo\]ofnol-
cha ni ch^o]_ liin ^_p_fijg_hn, ]ofgch[ncha ch nb_ _mn[\-
fcmbg_hn i` gc]lijlij[aof_m (MPm), qbc]b mo\m_ko_hnfs 
oh^_lai []]fcg[nct[ncih. Wcnbch nb_ `l[g_qile i` nin[f 
_rj_h^cnol_ ch gc]lijlij[a[ncih, nb_ in vitro liincha 
jb[m_ ]ihnlc\on_m ni [ mcahc`c][hn jlijilncih, l[hacha `lig 
35% ni 50% (13). Am [h _]ihigc][f [fn_lh[ncp_ ni in vitro 
liincha, nb_ ex vitro liincha [jjli[]b b[m a[ch_^ [nn_h-
ncih. Tbcm mnl[n_as ]ih`_lm nb_ [^p[hn[a_ i` ]oln[cfcha nb_ 

n_gjil[f ^cg_hmcih i` nb_ gc]lijlij[a[ncih jlini]if. 

Sb[lg[ et al. (l_`_l_h]_ 14) ^i]og_hn_^ mo]]_mm`of           
ex vitro liincha i` gc]lijlij[a[n_^ mbiinm. Tbcm g_nbi^-

ifias _hn[cf_^ cgg_lmcha mbiinm ch p[lscha ]ih]_hnl[ncihm 

i` [orchm, `iffiq_^ \s nl[hmjf[hn[ncih chni ]ihn[ch_lm ]ih-
n[chcha micflcn_. Ih]o\[ncih qcnbch [ al__hbiom_ _hpclih-
g_hn oh^_l ]ih^cncihm i` _f_p[n_^ bogc^cns _hmo_^. Tb_ 
jli]_mm i` []]fcg[nct[ncih _h]igj[mm_^ [ jb[m_^ fiim_h-
cha i` ]ihn[ch_l ][jm [n chn_lp[fm i` 3-4 q__em, ]ofgch[ncha 
ch ]igjf_n_ ][j l_gip[f. Aorchm, ch]fo^cha Ih^if_-3-
\onslc] []c^ (IBA) [h^ 1-N[jbnb[f_h_ []_nc] []c^ (NAA), 
q_l_ _gjfis_^ \inb ch^cpc^o[ffs [h^ ch ]ig\ch[ncih. Ni-
n[\fs, ijncg[f liincha q[m []bc_p_^ qcnb nb_ mif_ oncfct[-
ncih i` Ih^if_-3-\onslc] []c^. Ih [ mno^s \s Widn[hc[ et al. 
(13), ex vitro liincha i` Lonicera caerulea p[l. 
K[gnm]b[nc]['m Widn[e [h^ Zide[ ]ofncp[lm q[m l_jiln_^ ch 
nb_ [\m_h]_ i` _ria_hiomfs [jjfc_^ [orchm, ]ih^o]n_^ 
qcnbch [ al__hbiom_ m_nncha. A jlihioh]_^ ^cm]l_j[h]s    

ch molpcp[f l[n_m q[m i\m_lp_^ \_nq__h nb_ nqi ]ofncp[lm, 
qcnb Widn_e ^_gihmnl[ncha [ bcab_l molpcp[f l[n_ i` 96%, 
]igj[l_^ ni Zide['m l[n_ i` 88%. Ex vitro liincha iff_lm 

chnlchmc] [^p[hn[a_m iqcha ni cnm mcgjfc]cns [h^                 
]imn-_ff_]ncp_h_mm, qbcf_ [fmi gcnca[ncha nb_ jin_hnc[f `il 

liin ^[g[a_ ^olcha nl[hmjf[hn[ncih (15). Folnb_lgil_, 
liinm _mn[\fcmb_^ nblioab nb_ ex vitro g_nbi^ _rbc\cn 
b_cabn_h_^ [^[jn[\cfcns ni h[nol[f ]ih^cncihm, molj[mmcha 
nb_cl in vitro l_a_h_l[n_^ ]iohn_lj[lnm (16). Tb_m_ g_lcnm 
b[p_ jlij_ff_^ nb_ oncfct[ncih i` ex vitro liincha ih [ ]ig-
g_l]c[f m][f_ qcnbch f[\il[nils m_nncham (17). 

Potting mixture utilized for hardening      

Tb_ mo]]_mm i` nb_ b[l^_hcha jli]_mm cm hin[\fs ch`fo_h]_^ 
\s nb_ ]igjimcncih i` nb_ jinncha gcrnol_ (T[\f_ 1), [   

`[]nil nb[n mcahc`c][hnfs cgj[]nm \inb nb_ molpcp[f l[n_ i` 

jf[hnm [h^ nb_cl mo\m_ko_hn aliqnb jimn-nl[hmjf[hn[ncih 
(21, 31, 32). Ojncg[f ion]ig_m b[p_ \__h i\m_lp_^ qcnb 

nb_ oncfct[ncih i` [ jinncha gcrnol_ ]igjlcmcha a[l^_h micf, 

m[h^, p_lgc]igjimn, [h^ F[lgs[l^ M[hol_. Tbcm \f_h^ 
`[]cfcn[n_m cgjlip_^ [_l[ncih [h^ [oag_hnm nb_ jlipcmcih 
i` _mm_hnc[f honlc_hnm, nb_l_\s ]ihnlc\oncha ni nb_ nblcpcha 
i` nl[hmjf[hn_^ jf[hnm (31). V_lgc]igjimn, [h ila[hc]  
honlc_hn-lc]b mo\mnl[n_, jf[sm [ jcpin[f lif_ ch `imn_lcha 
[]]fcg[nct[ncih [h^ li\omn aliqnb i` jf[hnm (31-34). Ih nb_ 
]ihn_rn i` in vitro jli\[ncih, liincha, [h^ nl[hmjf[hn[ncih 
i` W[m[\c jf[hnm, Hi[ha et al. (35) ^_gihmnl[n_^ nb[n [a[l 
[h^ p_lgc]ofcn_ _rbc\cn moj_lcil _ffc][]s [m mojjilncha 
g[n_lc[fm ]igj[l_^ ni li]eqiif [h^ j_lfcn_. Tb_ [^ijncih 
i` jbini[oninlijbc] aliqnb mnl[n_ac_m b[m _g_la_^ [m [ 
]imn-_ff_]ncp_ [jjli[]b ch gc]lijlij[a[ncih jli]_^ol_m, 
sc_f^cha \inb _hb[h]_^ molpcp[f l[n_m [h^ l_^o]_^ _rj_hm-
_m. Nin[\fs, jbini[oninlijbc] []]fcg[nct[ncih, qbc]b   

Fca. 2. Snl[n_ac_m [^ijn_^ `il []]fcg[nct[ncih i` ncmmo_ ]ofnol_ l[cm_^ jf[hnm  
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chpifp_m [ g_^cog ^_pic^ i` moa[lm [h^ pcn[gchm, _ff_]-
ncp_fs ]oln[cfm \[]n_lc[f ]ihn[gch[ncih lcme [h^ h_]_mmc-
n[n_m ^cgchcmb_^ l_fc[h]_ ih _ria_hiom aliqnb l_aof[nilm 

(4, 36, 37). Tbcm [jjli[]b cm ch]l_[mchafs l_]iahct_^ [m [ 
p[fo[\f_ niif ch jf[hn ncmmo_ ]ofnol_ l_m_[l]b, `[]cfcn[ncha 
mnl_[gfch_^ jli]_mm_m [h^ ijncgctcha l_miol]_ oncfct[ncih. 

Role of hydroponics in Acclimatization         

Hs^lijihc]m cm [ micff_mm g_nbi^ `il ]ofncp[ncha jf[hnm ch [ 
fckoc^ g_^cog, iff_lcha hin[\f_ \_h_`cnm mo]b [m [oag_hn-
_^ aliqnb, ch]l_[m_^ sc_f^, j_mn l_mcmn[h]_, `[]cf_ q__^ 
g[h[a_g_hn, [h^ g_]b[hct_^ jli]_mm_m. Tb_ n_]bhcko_ 
hin ihfs ^_fcp_lm _mm_hnc[f honlc_hnm \on [fmi gcnca[n_m  
q[n_l fimm nblioab nl[hmjcl[ncih. Sonnbchih et al. (38)   
_gjfis_^ nb_ Dsh[gc] Riin Ffi[ncha T_]bhcko_ (DRFT) ch 
bs^lijihc]m `il Grammatophyllum speciosum m__^fcha 

[]]fcg[nct[ncih, oncfctcha 5-`if^ [h^ 10-`if^ ^cfon_^ honlc-

_hn mifoncihm [fihamc^_ ]bcnim[h `ifc[l [jjfc][ncih.       
Cigj[l[ncp_ [h[fsmcm ch^c][n_^ moj_lcil molpcp[f l[n_m 

[giha jf[hnm []]fcg[nct_^ qcnb [ 10-`if^ ^cfon_^ honlc_hn 

mifoncih, qbcf_ nb_ ]bcnim[h nl_[ng_hn _rbc\cn_^ h_afcac\f_ 
_ffc][]s ch _hb[h]cha molpcp[f l[n_m. Hiq_p_l, ]bcnim[h b[m 
\__h ^_gihmnl[n_^ ch inb_l mno^c_m ni `[]cfcn[n_ jf[hn 
aliqnb, l_^o]_ nl[hmjcl[ncih-l_f[n_^ q[n_l fimm, [h^     
mojjiln []]fcg[nct[ncih (39). Cbcnim[h nl_[ng_hn b[m [fmi 
mbiqh []]fcg[nct[ncih \_h_`cnm `il in vitro l_a_h_l[n_^ 
D_h^li\cog jf[hnm (40), [nnlc\on_^ ni cnm l_aof[ncih i`  
mnig[n[f [j_lnol_ [h^ mo\m_ko_hn l_^o]ncih ch q[n_l fimm 
(41). Ih^_j_h^_hn chp_mnca[ncihm (42, 43) b[p_ l_jiln_^ 
jimcncp_ _ff_]nm i` ]bcnim[h ih aliqnb ch qcffiq ]onncham 
[h^ Paphiopedilum niveum, l_mj_]ncp_fs. 

 Ih [ m]c_hnc`c] chp_mnca[ncih ]ih^o]n_^ \s                    
Af-Kb[fc`[b et al. (45), in vitro l_a_h_l[n_^ mj_]cg_hm i` 
Snl[q\_lls (Fragaria spp.), Rim_ (Rosa spp.), [h^ D[n_ 

j[fg (Phoenix dactylifera) oh^_lq_hn mo]]_mm`of []]fcg[nc-
t[ncih pc[ bs^lijihc]m. Tbcm ]ofncp[ncih [jjli[]b _rbc\cn-
_^ hin[\f_ [^p[hn[a_m, ch]fo^cha _hb[h]_^ aliqnb l[n_m 

[h^ b_cabn_h_^ molpcp[f l[n_m ch ]igj[lcmih ni ]ihnlif 
aliojm. Hs^lijihc]m, l_hiqh_^ `il cnm \_h_`cnm mo]b [m 
_f_p[n_^ sc_f^m [h^ l_^o]_^ mom]_jnc\cfcns ni j_mn           

ch`_mn[ncihm, jl_m_hnm [ jligcmcha [p_ho_. Hiq_p_l, nb_ 
qc^_mjl_[^ [^ijncih i` bs^lijihc]m `il ]igg_l]c[f il 
f[la_-m][f_ [jjfc][ncihm _h]iohn_lm ]b[ff_ha_m ^o_ ni nb_ 
[mmi]c[n_^ m_noj ]imnm, g[chn_h[h]_ ^_g[h^m, [h^    
gihcnilcha chnlc][]c_m h_]_mmcn[ncha mj_]c[fct_^                
jli`c]c_h]s. Cihm_ko_hnfs, ^_mjcn_ nb_ ]ihmc^_l[\f_      
l_m_[l]b ^cl_]n_^ niq[l^m l_`chcha bs^lijihc] n_]bhifias, 
nb_l_ l_g[chm mo\mn[hnc[f jin_hnc[f `il ^_pcmcha ]imn-
_ff_]ncp_  bs^lijihc] msmn_gm ijncgct_^ `il nb_ liincha i`                
gc]lijlij[a[n_^ jf[hnm [h^ nb_ a_h_l[ncih i` honlc_hn-
lc]b, ^cm_[m_-l_mcmn[hn mj_]cg_hm. Agiha nb_ [ll[s i`   
`[]nilm aip_lhcha nb_ nlcogjb i` in vitro ]ofncp[ncih,      
jbinij_lci^ [mmog_m [ jcpin[f lif_. Pbinij_lci^c] ]ih^c-
ncihm _r_ln ^cl_]n ch`fo_h]_ ip_l aliqnb ^sh[gc]m [h^ 

jbsmcifiac][f jli]_mm_m. Nin[\fs, nb_ ijncg[f jbinij_lci^ 
][h _rbc\cn mj_]c_m-mj_]c`c] p[lc[\cfcns. Lc et al. (46)          
_r[gch_^ nb_ cgj[]n i` fcabn chn_hmcns [h^ jbinij_lci^ ih 
bs^lijihc] ]ofncp[ncih i` Aloaof[ (Eruca sativa) [h^      
^i]og_hn_^ nb[n gi^_l[n_ ni bcab fcabn chn_hmcnc_m       
]ihnlc\on_^ ni nb_ jl_m_lp[ncih i` jimn-b[lp_mn `l_mbh_mm 
ch Aloaof[. A^^cncih[ffs, chp_mnca[ncihm chni Lactuca sativa 
L. l_p_[f_^ nb[n bcab fcabn chn_hmcns ]iojf_^ qcnb [ mbiln_l 
jbinij_lci^ _fc]cn_^ [oag_hn_^ aliqnb (47). Cihm_ko_hn-
fs, nb_ g_nc]ofiom ijncgct[ncih i` jbinij_lci^ bif^m j[l[-
giohn mcahc`c][h]_ `il \inb in vitro gc]lijlij[a[ncih [h^ 
bs^lijihc] _h^_[pilm, m_lpcha [m [ jcpin[f ^_n_lgch[hn 
`il `imn_lcha g[rcg[f aliqnb [h^ mo]]_mm`of []]fcg[nct[-
ncih i` jf[hn mj_]cg_hm. 

Pl[nt Pottcna mcxtur_ In`_r_n]_ Autbor 

Albizia amara Sicf + j_[n + VC + j_lfcn_ (1:1:1:1) + B[]n_lc[f chi]ofog   

(P. fluorescens [h^ T. viride) 82% molpcp[f (18) 

Vitis vinifera Ci]ij_[n + VC + p_lgc]igjimn (2:1:1) 85.97% molpcp[f (8) 

P. kurooa S[h^:micf (1:1) 62.4% molpcp[f l[n_ (19) 

Gl[h^ N[ch_ B[h[h[ G[l^_h micf, m[h^, VC, ]i]ij_[n, FYM (F[lg/ `c_f^ s[l^ 

g[hol_) 
Ci]ij_[n (1° b[l^_hcha), 

(20) 
G[l^_h micf + FYM (2° b[l^_hcha) 

Go[p[ (p[l Aff[b[\[^ m[`_^[) Sicf, ]i]ij_[n, p_lgc]igjimn (VC), VC+micf (1:1), 

FYM+micf+m[h^ V_lgc]igjimn + micf (1:1), (90%) (21) 

L. caerulea var. kamtschatica P_[n; P_[n [h^ j_lfcn_; P_[n [h^ S[h^ B_nn_l aliq (Sbiin, Riinm) ch P_[n; P_[n [h^ j_lfcn_ (22) 

Ajjf_ Riinmni]e Ci]i-j_[n So]]_mm`of []]fcg[nct[ncih (23) 

Ejcjbsnc] [h^ n_ll_mnlc[f il]bc^m Cb[l]i[f jc_]_m, \lc]e ]bcjm, gimm Cb[l]i[f jc_]_m + gimm (_jcjbsnc] il]bc^m); Mimm + 

^_][s_^ qii^ /`il_mn fcnn_l (24) 

P.  guajava S[h^: a[l^_h micf (3:1) 90% jf[hnm molpcp_^ (25) 

Gerbera Jamesonii bolus Ex 

Hiie` 
G[l^_h micf (Bf[]e micf:R_^ micf; 2:1) 

Ehb[h]_^ molpcp[f l[n_ (26)  
V_lgc]ofnol_ 

ionantha Cigjimn + m[h^ + \f[]e micf (1:1:2) So]]_mm`of b[l^_hcha (27) 

Stevia rebaudiana S[h^ + ]i]ij_[n 75.5 % molpcp[f l[n_ (28) 

Snl[q\_lls Sicf + FYM (1:1) So]]_mm`of b[l^_hcha (29) 

Colocasia esculenta (L.) S]binn Sicf + M[hol_ + Rc]_ Homem (1:1:1) 62% molpcp[f, lc]_ bome _rbc\cn bcab q[n_l bif^cha 

][j[]cns & honlc_hn ojn[e_ (30) 

T[\l_ 1. V[lciom jf[hncha / jinncha gcrnol_ oncfct_^ `il []]fcg[nct[ncih  
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Biotization        

Rbctimjb_lc] gc]liila[hcmgm b[p_ \__h l_]iahct_^ `il 

nb_cl ][j[]cns ni jligin_ jf[hn aliqnb [h^ [c^ ch jf[hn 
[]]fcg[nct[ncih. P[h^_s et al. (48) ^_gihmnl[n_^ nb_     
_ffc][]s i` B. subtilis [h^ P. corrugata ch _hb[h]cha nb_ 
molpcp[f l[n_ i` gc]lijlij[a[n_^ n_[ jf[hnm. Scgcf[lfs,  
Ih^l[p[nbc [h^ B[\o (49) b[lh_mm_^ Pseudomonas         fluo-
rescens [h^ Trichoderma viride ni `[]cfcn[n_ nb_ []]fcg[nc-
t[ncih i` Albizia amara. Tb_ ]i-chi]of[ncih i` nb_m_ mnl[chm 
l_mofn_^ ch [h cgjl_mmcp_ 82% molpcp[f l[n_,         [nnlc\on_^ 
ni [ msh_lacmnc] chn_l[]ncih ]ih`_llcha _hb[h]_^ mnl_mm 
nif_l[h]_. Aa[lq[f et al. (50) chp_mnca[n_^ `[]nilm ch`fo_h]-
cha ch-pcnli l_a_h_l[ncih [h^ []]fcg[nct[ncih i` Eucalyptus 
tereticornis. Ojncg[f in vitro ]ofnol_ ]ih^cncihm q_l_ ]io-
jf_^ qcnb nb_ om_ i` jbinimshnb_nc][ffs []ncp_ l[^c[ncih 
(PAR), qbc]b ionj_l`ilg_^ ]iif `foil_m]_hn fcabn (CFL) hin 
ihfs ch gc]lijlij[a[ncih \on [fmi ch []]fcg[nct[ncih. Ih-

]iljil[ncha B[]cffom mo\ncfcm momj_hmcih chni nbcm l_acg_h 
`olnb_l _f_p[n_^ molpcp[f l[n_m \s 10%, ]ofgch[ncha ch [h 
ip_l[ff molpcp[f l[n_ i` 84%. Tb_ [oag_hn[ncih i` molpcp[f 
[h^ aliqnb i` Etlingera elatior jf[hnm q[m l_jiln_^ 
nblioab nb_ oncfct[ncih i` Al\om]of[l Ms]illbct[f Fohac 

(AMF) ]igj[l_^ ni ]ihnlif jf[hnm (37). AMF _mn[\fcmb [ 
msg\cinc] [mmi]c[ncih qcnb bimn jf[hnm, `[]cfcn[ncha honlc_hn 

[\miljncih [h^ \ifmn_lcha [^[jn[ncih ni ^cp_lm_ _hpclih-
g_hn[f mnl_mm_m (51-53). In cm hin_qilnbs nb[n nb_ ]bic]_ i` 
mo\mnl[n_ il jinncha gcrnol_ ^olcha ex vitro ]ofncp[ncih 
mcahc`c][hnfs ch`fo_h]_m AMF []ncpcns [h^ cnm [mmi]c[n_^ 
\_h_`cnm. 

 Scfp[ et al. (51) ^i]og_hn_^ [ ^cgchcmb_^ ch`fo_h]_ 
i` [l\om]of[l gs]illbct[f `ohac (AMF) ih nb_ aliqnb i` 
Alpinia purpurata [h^ Zingiber spectabile qb_h               p_l-
gc]igjimn q[m _gjfis_^ [m [ mo\mnl[n_. Cihp_lm_fs, ^_ 
Ofcp_cl[ et al. (54) i\m_lp_^ ]i]ihon bome jiq^_l ni mncgo-
f[n_ AMF []ncpcns ch Z. spectabile. Ih [ m_j[l[n_       chp_mnca[-

ncih (55), nb_ chi]of[ncih i` Terminalia bellirica Rir\. qcnb 
Piriformospora indica sc_f^_^ b_cabn_h_^     molpcp[f l[n_m 
[h^ [oag_hn_^ jf[hn aliqnb. Riin ]ifihct[ncih \s P. indi-

ca f_^ ni [gjfc`c_^ \cig[mm, liin ^_p_fijg_hn, [h^ ]bfi-
lijbsff ]ihn_hn (46). P. indica, [ q_ff-l_]iahct_^ _h^ijbsn-
c] `ohaom, _mn[\fcmb_m liin ]ifihct[ncih ch [ ^cp_lm_ mj_]-
nlog i` jf[hn mj_]c_m, mj[hhcha   gihi]inm [h^ ^c]inm. 
Nin[\f_ jf[hn aliqnb-jligincha [nnlc\on_m i` P. indica 
_h]igj[mm nb_ mshnb_mcm i` jf[hn aliqnb bilgih_m, `[]cfc-
n[ncih i` m__^ a_lgch[ncih, [h^ l_mcfc_h]_ [a[chmn \cinc] 
[h^ [\cinc] mnl_mmilm (57-59). 

SWOT analysis        

Mc]lijlij[a[ncih mn[h^m [m [h _mm_hnc[f gi^[fcns `il nb_ 
jl_m_lp[ncih [h^ _rn_hmcp_ jlifc`_l[ncih i` jf[hn mj_]c_m. 
Tb_ gofnc`[lciom \_h_`cnm [h^ [jjfc][ncihm chnlchmc] ni   
gc]lijlij[a[ncih _h]iohn_l ]ihmnl[chnm ch nb_ [\m_h]_ i` 

]igg_hmol[n_ f[la_-m][f_ ]igg_l]c[f ]ofncp[ncih           
_h^_[pilm. Tb_ cffomnl[ncp_ Fcaol_ 3 _h][jmof[n_m [ SWOT 
[h[fsmcm _h]igj[mmcha []]fcg[nct[ncih qcnbch nb_ ]ihn_rn 
i` gc]lijlij[a[ncih. A jl_mmcha cgj_l[ncp_ _rcmnm ni      
^cmm_gch[n_ [h^ `[]cfcn[n_ jli`c]c_h]s ch gc]lijlij[a[-
ncih, bs^lijihc]m, [h^ \cinct[ncih [giha fi][f mn[e_bif^-
_lm, `ilnc`c_^ \s l_kocmcn_ `ch[h]c[f mojjiln.   

Con]luscon [n^ `utur_ ]b[ll_na_s   

Mc]lijlij[a[ncih mn[h^m [m [h _ff_]ncp_ n_]bhcko_ `il 
jlij[a[ncih, a_h_nc] l_`ch_g_hn, [h^ nb_ [^p[h]_g_hn i` 
nl[hma_hc] [h^ moj_lcil jf[hn p[lc_nc_m. Hiq_p_l, nb_ nl[h-
mcncih `lig in vitro ]ih^cncihm ni nb_ h[nol[f _hpclihg_hn 
jl_m_hnm [ mo\mn[hnc[f ]b[ff_ha_. Mcnca[ncha nbcm ]b[ff_ha_ 
l_kocl_m [ msmn_g[nc] [jjli[]b _h]igj[mmcha ex vitro 
liincha, bs^lijihc]m, gcmn ]b[g\_l [h^ al__hbiom_ oncfc-
t[ncih `il b[l^_hcha, m_f_]ncih i` [h [jjlijlc[n_ jinncha 
mo\mnl[n_, [h^ j[nbia_h ]ihnlif. A jligcmcha [p_ho_ cm 
nb_ mnl[n_ac] cgjf_g_hn[ncih i` jbini[oninlijbc]           

Fca. 3. SWOT [h[fsmcm i` []]fcg[nct[ncih i` gc]lijlij[a[n_^ jf[hnm  
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[]]fcg[nct[ncih, ]b[l[]n_lct_^ \s \inb _]ihigc] pc[\cfcns 
[h^ b_cabn_h_^ molpcp[f l[n_m. Ahnc]cj[n_^ `onol_ ^_p_fij-
g_hnm chpifp_ nb_ `ch_-nohcha i` jbini[oninlijbc] []]fc-

g[nct[ncih g_nbi^m [h^ nb_ c^_hnc`c][ncih i` gc]liila[h-
cmgm ]ih^o]cp_ ni liin `ilg[ncih [h^ jf[hn []]fcg[nct[-
ncih. Pf[hn aliqnb-jligincha \[]n_lc[, l_hiqh_^ `il nb_cl 
aliqnb-_hb[h]cha []ncpcnc_m, iff_l [ jligcmcha `i]om `il 
chp_mnca[ncih ch mojjilncha []]fcg[nct[ncih. Tb_ ^_mcah i` 
[h ijncgct_^ mnl[n_as ni g[rcgct_ nb_ molpcp[f j_l]_hn[a_ 
i` gc]lijlij[a[n_^ jf[hnm ^olcha []]fcg[nct[ncih           
^_g[h^m [h chn_al[n_^ [jjli[]b, b[lgihctcha [ gslc[^ 
i` ]ihnlc\oncha `[]nilm.   
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