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A\str[]t   

Bci`_lncfct_lm [l_ a[chcha qc^_mjl_[^ []]_jn[h]_ ch [alc]ofnol_ ^o_ ni nb_cl 
hog_liom [^p[hn[a_m ip_l ]b_gc][f `_lncfct_lm. Tb_m_ _hpclihg_hn[ffs 
`lc_h^fs [fn_lh[ncp_m jf[s [ ]lo]c[f lif_ ch _hb[h]cha micf b_[fnb [h^ `_lncfcns 
nblioab p[lciom g_]b[hcmgm. Bci`_lncfct_lm ]ihmcmn i` ^cp_lm_ gc]liila[h-
cmgm nb[n ][h _ff_]ncp_fs jligin_ jf[hn aliqnb [h^ ^_p_fijg_hn, _p_h   
oh^_l [\cinc] mnl_mm ]ih^cncihm. Am [ l_mofn, nb_ oncfct[ncih i` \ci`_lncfct_lm cm 
mn_[^cfs ch]l_[mcha, _mj_]c[ffs qcnb nb_ _m][f[ncha ]imnm i` ]b_gc][f           
`_lncfct_lm [h^ nb_cl [^p_lm_ _ff_]nm ih micf b_[fnb [h^ ]lij sc_f^m. C_ln[ch 
gc]liila[hcmgm, mo]b [m Azotobacter, Azospirillum, Al\om]of[l Ms]illbct[f 
Fohac (AMF) Gigaspora rosea, Pseudomonas, [h^ Funneliformis geosporus, 
bif^ mo\mn[hnc[f jin_hnc[f `il ]igg_l]c[f om_ [m \ci`_lncfct_lm ni cgjlip_ 
nb_ aliqnb [h^ ^_p_fijg_hn i` `locn ]lijm. Ih-^_jnb l_m_[l]b b[m ^_gih-
mnl[n_^ nb[n \ci`_lncfct_lm ][h mcahc`c][hnfs [oag_hn nb_ \cig[mm [h^ 

jli^o]ncpcns i` p[lciom `locn ]lijm. Tb_cl [jjfc][ncih ch `locn ]lij jli^o]ncih 
cm j[lnc]of[lfs \_h_`c]c[f [m nb_s hin ihfs _hb[h]_ aliqnb \on [fmi ]ih`_l 
cgjlip_^ l_mcmn[h]_ ni [\cinc] mnl_mm `[]nilm fce_ bcab n_gj_l[nol_m, 
^lioabn, m[fchcns, [h^ g_n[f nirc]cns. Tbcm ]igjl_b_hmcp_ l_pc_q bcabfcabnm 
nb_ mo\mn[hnc[f jligcm_ i` \ci`_lncfct_lm ch gcnca[ncha [\cinc] mnl_mm [h^   
`imn_lcha momn[ch[\f_ jl[]nc]_m ch `locn ]lij ]ofncp[ncih.   

 

K_ywir^s   

Bci-`_lncfct_lm; Al\om]of[l Ms]illbct[f Fohac; A\cinc]; Snl_mm; Dlioabn; S[fchcns 

 

Ihtri^u]tcih   

Flocn ]lijm _h]iohn_l p[lciom ]b[ff_hacha ]ih^cncihm nblioabion nb_cl fc`_ 

]s]f_, mn[lncha `lig m__^ a_lgch[ncih ni g[nolcns. A\cinc] mnl_mm_m, mo]b [m 
^lioabn, m[fchcns, bcab n_gj_l[nol_m, [h^ g_n[f nirc]cns, mcahc`c][hnfs cgj[]n 
afi\[f jli^o]ncpcns. Tb_m_ mnl_mmilm jim_ g[dil i\mn[]f_m ni bilnc]ofnol[f 
mo]]_mm, j[lnc]of[lfs ch ^_p_fijcha h[ncihm qb_l_ `[lgcha cm ]lo]c[f `il lol[f 
fcp_fcbii^m. Dlioabn [h^ m[fn mnl_mm [l_ jl_p[f_hn cmmo_m nb[n bch^_l [alc]of-
nol[f jli^o]ncpcns. Ehpclihg_hn[f mnl_mmilm fce_ ^lioabn, micf m[fchcns, [h^ 
_rnl_g_ n_gj_l[nol_m f_[^ ni mo\mn[hnc[f l_^o]ncihm ch [alc]ofnol[f [h^ 
bilnc]ofnol[f sc_f^m afi\[ffs, ][omcha [p_l[a_ fimm_m i` ip_l 50% `il g[dil 
]lijm (1). Ti [^^l_mm nb_m_ ]b[ff_ha_m, \ci`_lncfct_lm b[p_ _g_la_^ [m [ ]imn
-_ff_]ncp_ [h^ momn[ch[\f_ mifoncih ni l_^o]_ l_fc[h]_ ih ]b_gc][f `_lncfct_lm 
[h^ _hb[h]_ nb_ ko[fcns i` h[nol[f f[h^ l_miol]_m qbcf_ g[h[acha mnl_mm 
_ff_]ncp_fs (2). Tb_ om_ i` hcnlia_h-`crcha gc]liila[hcmgm, mo]b [m  \ci`_lnc-
fct_lm fce_ Azotobacter, [h^ jbimjb[n_-mifo\cfctcha \[]n_lc[ (PSB) ni _h-
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b[h]_ jf[hn honlcncih ch [alc]ofnol[f ]lijm, b[m \__h qc^_fs 
_mn[\fcmb_^ (3). Bci`_lncfct_lm ]ihn[chcha \_h_`c]c[f gc]li-
ila[hcmgm iff_l m_p_l[f [^p[hn[a_m ch nb_ lbctimjb_l_ 

]igj[l_^ ni mshnb_nc] ]b_gc][fm. Tb_m_ [^p[hn[a_m ch-
]fo^_ _hb[h]cha honlc_hn `cr[ncih, jli^o]cha jf[hn aliqnb 
mncgof[hnm, cgjlipcha micf mn[\cfcns, jlipc^cha \cifiac][f 
]ihnlif, `[]cfcn[ncha \ci^_al[^[ncih, jligincha honlc_hn 
l_]s]fcha, _h]iol[acha gs]illbct[ msg\cimcm, [h^ ^_p_f-
ijcha \cil_g_^c[ncih g_nbi^m `il micfm ]ihn[gch[n_^ 
qcnb nirc], `il_cah, [h^ j_lmcmn_hn mo\mn[h]_m (4). Tb_l_-
`il_, nb_ [^ijncih i` gil_ momn[ch[\f_ [jjli[]b_m fce_ 
\ci`_lncfct[ncih \_]ig_m cgj_l[ncp_ ni gcnca[n_ _hpclih-
g_hn[f b[lg (5). S_p_l[f \ci`_lncfct_lm b[p_ \__h      mo]-
]_mm`offs oncfct_^ ni mojjiln jf[hn aliqnb [h^ ^_p_fij-
g_hn ch ]b[ff_hacha _hpclihg_hnm, ch]fo^cha gs]illbct[f 
b_fj`of \[]n_lc[ (MHB), AMF, jf[hn aliqnb-jligincha   
lbcti\[]n_lc[ (PGPR), [h^ ]ihmilnc[ i` inb_l \_h_`c]c[f 

gc]liila[hcmgm. Wcnb nbcm \[]ealioh^ ch gch^, nb_        

jl_m_hn mno^s q[m chcnc[n_^ ni chp_mnca[n_ nb_ _ff_]nm i` 
\ci`_lncfct_lm oh^_l [\cinc] mnl_mm ]ih^cncihm mo]b [m 
^lioabn, m[fchcns, n_gj_l[nol_, _n]., ch `locn ]lijm. 

Impact of Abiotic stress on fruit crops        

Flocn ]lijm [l_ pofh_l[\f_ ni p[lciom [\cinc] mnl_mm_m, mo]b 
[m bcab n_gj_l[nol_m, _r]_mmcp_ il chmoffc]c_hn gicmnol_, 
m[fchcns, g_n[f nirc]cns, [h^ inb_lm (6, 7, 8, 9). Tb_ ]ihm_-
ko_h]_m i` afi\[f q[lgcha [l_ _rj_]n_^ ni _r[]_l\[n_ nb_ 
`l_ko_h]s, chn_hmcns, [h^ ^ol[ncih i` mnl_mm l_f[n_^ ni      
q[n_l m][l]cns, _r]_mm q[n_l, [h^ _f_p[n_^ n_gj_l[nol_m. 
Dlioabn mnl_mm ][h b[p_ m_p_l[f ^_nlcg_hn[f _ff_]nm ih 
jf[hnm, ch]fo^cha l_^o]_^ p_a_n[ncp_ aliqnb, ^_]l_[m_^ 
h_n jbinimshnb_nc] [l_[, [h^ ch]l_[m_^ nl[hmjcl[ncih l[n_, 

[ff i` qbc]b ][h [ff_]n q[n_l om_ _ffc]c_h]s. Cihm_ko_hnfs, 
nb_m_ `[]nilm ][h cgj[]n nb_ ip_l[ff jli^o]ncih i` ^ls  
g[nn_l ch `locn ]lijm (10). Ih [^^cncih ni gicmnol_ mnl_mm, 

`locn ]lijm [fmi `[]_ ]b[ff_ha_m `lig inb_l _hpclihg_hn[f 
`[]nilm fce_ bcab n_gj_l[nol_m, `fii^cha, m[fchcns, l[^c[ncih 
mnl_mm, _n]. Fil chmn[h]_, m[fchcns mnl_mm mcahc`c][hnfs [ff_]nm 
\[h[h[ jf[hnm, l_mofncha ch [ l_^o]ncih i` jm_o^i mn_g 
nbc]eh_mm, ^_f[s_^ \fiigcha, mg[ff_l `cha_lm, [h^ jiil 
ko[fcns \oh]b_m (11, 12). Scgcf[lfs, m[fchcns mnl_mm ch    
mnl[q\_llc_m ][h f_[^ ni honlc_hn [\miljncih cg\[f[h]_m, 
imginc] il cihc] _ff_]nm, f_[` \olhcha, [h^ `locn ^_`ilgcnc_m 
(13). Tb_ ^_nlcg_hn[f cgj[]nm i` m[fchcns ih jf[hnm g[chfs 
[lcm_ `lig nb_ l_^o]ncih ch micf imginc] jin_hnc[f, qbc]b 
ch^o]_m q[n_l mnl_mm, [h^ nb_ mj_]c`c] _ff_]nm i` cihm nb[n 
][om_ m[fn mnl_mm. Tb_m_ `[]nilm ][h f_[^ ni honlcncih[f   
cg\[f[h]_m il [ ]ig\ch[ncih i` nb_m_ g_]b[hcmgm       
( Fca. 1).(T[\f_. 1.) 

Biofertilizers to mitigate abiotic stress       

Bci-`_lncfct_lm, ]igjim_^ i` h[nol[ffs i]]ollcha fcpcha    
gc]liila[hcmgm, _rbc\cn hi [^p_lm_ _ff_]nm ih jf[hnm, micf 
b_[fnb, il nb_ _hpclihg_hn (14, 15). Tb_m_ gc]liila[hcmgm 
jf[s [ jcpin[f lif_ ch `[]cfcn[ncha hcnlia_h [h^ jbimjbilom 
honlcncih ch jf[hnm, _cnb_l \s nb_cl jl_m_h]_ ch nb_ micf il 
nblioab msg\cinc] [mmi]c[ncihm qcnb jf[hnm. So]b [mmi]c[-
ncihm ^cl_]nfs il ch^cl_]nfs ]ihnlc\on_ ni nb_ honlc_hn      
mojjfs `il jf[hnm. Nin[\fs, \ci-`_lncfct_lm b[p_ ^_gihmnl[n-
_^ nb_cl jin_hnc[f ni [oag_hn nb_ ^_p_fijg_hn [h^ jli-
^o]ncih i` bilnc]ofnol[f ]lijm. R_m_[l]b `ch^cham moaa_mn 
nb[n nb_ oncfct[ncih i` \ci-`_lncfct_lm ][h mcahc`c][hnfs ch-
]l_[m_ ]lij sc_f^m, qcnb mnl[q\_lls ]lijm _rbc\cncha cg-
jlip_g_hnm l[hacha `lig 15% ni 30% (16). A^^cncih[ffs, 

Fca. 1: Eff_]nm i` \ci-`_lncfct_lm oh^_l [\cinc] mnl_mm_m ch `locn ]lijm  
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\ci-`_lncfct_lm []ncp_fs mshnb_mct_ _mm_hnc[f mo\mn[h]_m 
mo]b [m bilgih_m, pcn[gchm, [h^ inb_l aliqnb-jligincha 
_f_g_hnm, nb_l_\s `imn_lcha _hb[h]_^ aliqnb [h^ ip_l[ff 
^_p_fijg_hn ch mnl[q\_llc_m (17). Mil_ip_l, \ci`_lncfct_lm, 
]igjlcmcha \_h_`c]c[f gc]liila[hcmgm, b[p_ mbiqh    

jligcmcha l_mofnm ch _h[\fcha bilnc]ofnol[f ]lijm ni _ff_]-
ncp_fs ]ig\[n [\cinc] mnl_mm nblioab ^cp_lm_ g_]b[hcmgm. 
Ms]illbct[f msg\cimcm b[m \__h qc^_fs i\m_lp_^ ch h_[lfs 
[ff `locn nl__ mj_]c_m aliqh ch holm_lc_m il ]ofncp[n_^ ch 
`c_f^m (18). Al\om]of[l gs]illbct[f (AM) msg\cimcm, ch     
j[lnc]of[l, b[m \__h _rn_hmcp_fs mno^c_^ [h^ cm ehiqh ni 
jligin_ jf[hn aliqnb, _hb[h]_ honlc_hn ojn[e_, cgjlip_ 
`locn ko[fcns, [h^ ch]l_[m_ l_mcfc_h]_ ni p[lciom [\cinc]  
]b[ff_ha_m, ch]fo^cha ]if^ n_gj_l[nol_m, ^_bs^l[ncih, [h^ 
m[fchcns (19). Agiha nb_ Atimjclcffcog mj_]c_m, A. \l[mcf_hm_ 
mn[h^m ion ^o_ ni cnm _r]_jncih[f l_mcmn[h]_ ni gofncjf_ 
[\cinc] mnl_mm_m [h^ cm ]ihmc^_l_^ i` al_[n mcahc`c][h]_. 
Tb_m_ \[]n_lc[ b[p_ \__h `ioh^ ni jligin_ jf[hn aliqnb 
_p_h ch [^p_lm_ ]ih^cncihm mo]b [m ^lioabn (20). 

 In b[m \__h i\m_lp_^ nb[n qb_h Citrus tangerine 
m__^fcham q_l_ chi]of[n_^ qcnb AMF [n [ n_gj_l[nol_ i` 
25°C, [ mcahc`c][hn ch]l_[m_ ch liin pifog_ q[m hin_^ (21). 
Folnb_lgil_, oh^_l [ fiq_l n_gj_l[nol_ ]ih^cncih i`     
15°C, m__^fcham nl_[n_^ qcnb AMF _rbc\cn_^ ]ihmc^_l[\f_ 
_hb[h]_g_hn ch liin f_hanb, mol`[]_ [l_[, [h^ pifog_, 
ch^c][ncha mo\mn[hnc[f aliqnb mncgof[ncih. PGPR jimm_mm 
nb_ ][j[\cfcns ni jli^o]_ ACC-^_[gch[m_ qcnbch nb_      
lbctimjb_l_ i` jf[hnm. Tb_s []bc_p_ nbcm \s g_n[\ifctcha 
_nbsf_h_, qbc]b cm [ jl_]olmil ehiqh [m 1-[gchi ]s]fijli-
j[h_-1-][l\irsfc] []c^ (ACC), ]ihp_lncha cn chni                       
α-e_ni\onsl[n_ [h^ [ggihcog. Tbcm jli]_mm f_[^m ni   
^_]l_[m_^ _nbsf_h_ f_p_fm ch jf[hnm (22), l_mofncha ch       

cgjlip_^ jf[hn aliqnb. Nog_liom mno^c_m b[p_ ch^c][n_^ 
nb[n AMF ]ihnlc\on_ ni nb_ _hb[h]_g_hn i` liin msmn_gm, 
f_[^cha ni mnliha_l, b_[fnbc_l jf[hnm qcnb ch]l_[m_^ honlc-
_hn ojn[e_ (23). AMF [fmi b[p_ nb_ ][j[]cns ni [ff_pc[n_ 
q[n_l mnl_mm f_p_fm (24). Ajjlircg[n_fs 80% i` jf[hn liinm 

][h _mn[\fcmb gono[fcmnc] ]ihh_]ncihm qcnb AMF, qbc]b [l_ 
gc]lim]ijc] ila[hcmgm fcpcha ch nb_ lbctimjb_l_. A^^cncih-
[ffs, AMF ][h ch]l_[m_ nb_ bimn jf[hnm' nif_l[h]_ ni nb_ 
b_[ps g_n[f ][^gcog (C^) [h^ `[]cfcn[n_ nb_ [\miljncih i` 
gch_l[f _f_g_hnm \s jf[hnm (19). Mil_ip_l, AMF jimm_mm 
nb_ [\cfcns ni cggi\cfct_ C[^gcog (C^) \s ]ifihctcha bimn 
jf[hnm. Tb_s []bc_p_ nbcm \s `ilgcha _rn_lh[f bsjb[_ [h^ 
jli^o]cha afig[fch. Folnb_lgil_, nb_s ][h _hb[h]_ nb_ 
jbsmc]i]b_gc][f jlij_lnc_m i` nb_ lbctimjb_l_ micf [h^ 
_hlc]b nb_ ]igjimcncih i` nb_ gc]li\c[f ]iggohcns. Am [ 
l_mofn, nb_ []]_mmc\cfcns i` b_[ps g_n[fm cm l_^o]_^, gcnc-
a[ncha nb_ h_a[ncp_ _ff_]nm i` ][^gcog mnl_mm ih jf[hnm. 

Impact of biofertilizers on drought stress        

Dolcha ^lioabn ]ih^cncihm, q[n_l [p[cf[\cfcns cm fcgcn_^, 
f_[^cha ni [^p_lm_ _ff_]nm ih jf[hn aliqnb, g_n[\ifcmg, 
mnig[n[f ]ih^o]n[h]_, [h^ ncmmo_ q[n_l ]ihn_hn.          
Hiq_p_l, jf[hnm jimm_mm [ l_g[le[\f_ [\cfcns ni m_hm_  
p[lc[ncihm ch micf q[n_l ]ihn_hn nblioab nb_cl liinm. Wb_h 
nb_ micf \_]ig_m ^lc_l, liin-miol]_^ mcah[fm [l_ nl[hmgcn-
n_^ ni nb_ f_[p_m nblioab nb_ rsf_g, nlcaa_lcha l_mjihm_m 
nb[n l_^o]_ q[n_l fimm [h^ mfiq ^iqh f_[` aliqnb (24). 
Dlioabn-ch^o]_^ mnl_mm ch^o]_m hog_liom giljbifiac][f, 
jbsmcifiac][f, [h^ \ci]b_gc][f [fn_l[ncihm ch [ff jf[hn   
ila[hm. B_lls ]lijm, ch j[lnc]of[l, b[p_ mbiqh mcahc`c][hn 
cgj[]nm ^olcha ^lioabn, [m ch^c][n_^ \s p[lciom l_pc_qm. Ih 
nb_ ]ihn_rn i` nbcm l_m_[l]b, nbl__ mj_]c_m i` [l\om]of[l 
gs]illbct[f `ohac (AMF) q_l_ mno^c_^: Gfigom                   

S.Ni N[g_ i` ]rij Tyj_ i` str_ss Igj[]t i` str_ss Ag_h^g_ht [h^ ]ih]_htr[tcih R_`_r_h]_s 

1 Api][^i Dlioabn, S[fchcns D_]l_[m_m [_lc[f [h^ liin f_hanb, Liq 
]bfilijbsff ]ihn_hn. Bacterial consortia @ 108 CFU gL-1. (50) 

2 J[]e `locn Dlioabn R[n_ i` Solpcp[f % ^_]l_[m_m. MF - BIOVAM @ ± 2a. (51) 

3 Momeg_fih Dlioabn  R_^o]_m jli^o]ncih _ffc]c_h]s. Pseudomonas, Azotobacter [h^ (108 

CFU/ gL). (52) 

4 P[mmcih `locn S[fchcns Lcgcn nb_ [p[cf[\cfcns i` q[n_l [h^ honlc-

_hnm, jbsmcifiac][f. 
Bipch_ \ci`_lncfct_l ^cfon_^ ch q[n_l [n 

0, 33.3, 66.6 [h^ 100 % ch micf. (53) 

5 B[h[h[ Dlioabn, S[fchcns 
Solpcp[f l[n_ ^lijm, fcgcnm aliqnb f_[^m 

ni ^_[nb i` jf[hn, cg\[f[h]_ i` honlc_hn 

ojn[e_. 
AMF sp 35 - 50 ]g-3 mjil_m. (54) 

6 Pfog Dlioabn S[fchcns 
R_^o]_^ aliqnb (liin [h^ mbiin ^ls 

q_cabn, nin[f jbimjb[n_ ]ihn_hnm), mni-

g[n[f cg\[f[h]_. 

AMF (250 a/jf[hn), Funneliformis 

mosseae (FM) @10a. (55,56) 

7 D[n_ P[fg M_n[f Tirc]cns 
Ihbc\cncih i` aliqnb [h^ jbinimshnb_mcm, 

[fn_l_^ q[n_l \[f[h]_ [h^ honlc_hn [m-

mcgcf[ncih 

[fa[_-\[m_^ \ci `_lncfct_lm @0.5a/

jf[hn  (57) 

8 P[j[s[ M_n[f Snl_mm D_]l_[mcha nb_ ][j[\cfcns i` liinm ni 

_rnl[]n honlc_hnm MYKOVAM@5 a/jf[mnc] \[a  (58) 

9 Mome M_fih M_n[f C[^gcog Snl_mm Liq \cig[mm []]ogof[ncih, ]bfilimcm 
B. fortis IAGS 223 [h^ ZhO-NPm 

(20 ga ea−1) 
 (59) 

10 Tlc`ifc[n_ il[ha_ 

(Poncirus trifoliata) T_gj_l[nol_ Snl_mm Ihbc\cnm aliqnb [h^ f_[^m ni ^_[nb 
15 a chi]of[ i` Glomus mosseae (495 
mjil_m, bsjb[_ [h^ ch`_]n_^ liinm i` 

Sorghum vulgare) 
(60) 

T[\f_.1: Igj[]n i` m_p_l[f mnl_mm ih `locn ]lijm [h^ cnm gcnca[ncih omcha \ci`_lncfct_lm  

CFU: ]ifihs `ilgcha ohcn, a/jf[ht: al[gm/jf[hn  
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chnl[l[^c]_m, Gfigom gimm_[_, [h^ Gfigom _nohc][nog.     
Tb_m_ AMF mj_]c_m q_l_ _cnb_l [jjfc_^ ch^cpc^o[ffs il [m [ 
gcr_^ chi]ofog ni gc]li-jlij[a[n_^ mnl[q\_llc_m nl[hm-

jf[hn_^ ch nb_ `c_f^. Tb_ l_mofnm l_p_[f_^ [ l_g[le[\f_ ch-
]l_[m_ i` gil_ nb[h 10% ch liin f_hanb (25). Ih nb_ ][m_ i` 
bcab-\omb \fo_\_lls jf[hnm mo\d_]n_^ ni ^lioabn mnl_mm, 
Fohh_fc`ilgcm gimm_[_ _rbc\cn_^ nb_ gimn \_h_`c]c[f 
_ff_]nm ih jf[hn aliqnb. Pf[hnm chi]of[n_^ qcnb AMF 
^_gihmnl[n_^ [h _hb[h]_^ [\cfcns ni jbinimshnb_mct_ 
]igj[l_^ ni hih-chi]of[n_^ jf[hnm oh^_l ^lioabn ]ih^c-
ncihm. Tb_ i\m_lp_^ aliqnb cgjlip_g_hn ][h \_ jl_^igc-
h[hnfs [nnlc\on_^ ni hih-mnig[n[f `[]nilm, mj_]c`c][ffs   
[^p[h]_g_hnm ch _h_las [\miljncih \s nb_ ]bfilijf[mnm 
[h^ nb_ jbini]b_gc][f ][j[]cns i` jbinimsmn_gm ch \fo_-
\_lls jf[hnm (26). 

 Tb_ mno^s chpifp_^ chi]of[ncha jig_al[h[n_ jf[hnm 
qcnb nqi mnl[chm i` nb_ AMF, Rhizophagus intraradices, [h^ 

mo\d_]ncha nb_g ni p[lscha cllca[ncih l_acg_m. Tb_ l_mofnm 
ch^c][n_^ nb[n gs]illbct[f jf[hnm _rbc\cn_^ _hb[h]_^ [hnc-
irc^[hn ^_`_hm_m, ch]fo^cha moj_lirc^_ ^cmgon[m_,          
][n[f[m_, [h^ [m]il\[n_ j_lirc^[m_, oh^_l \inb cllca[ncih 
]ih^cncihm (27). Scgcf[lfs, ch g[hai, nb_ [jjfc][ncih i` 

Atimjclcffog [h^ Atini\[]n_l mcahc`c][hnfs [ff_pc[n_^ 
^lioabn mnl_mm. Hiq_p_l, qcnb ch]l_[mcha ^lioabn m_p_lcns, 
g_g\l[h_ mn[\cfcns [h^ jbinimshnb_nc] jcag_hnm           
^_]fch_^, qbcf_ _f_]nlifsn_ f_[e[a_, mifo\f_ moa[lm, nin[f 
][l\ibs^l[n_m, [h^ jlifch_ ]ihn_hn ch]l_[m_^ ch nb_ g[h-
ai ]p. Oq[cm (28). Ih ]cnlom il]b[l^m `[]cha ^lioabn mnl_mm, 
gs]illbct[f chi]of[ncih, mj_]c`c][ffs qcnb Funneliformis 
mosseae (`ilg_lfs Gfigom gimm_[_), mcahc`c][hnfs          
ch]l_[m_^ liin ]ih]_hnl[ncihm i` [\m]cmc] []c^ (ABA),     

ch^if_-3-[]_nc] []c^ (IAA), g_nbsf d[mgih[n_, [h^ \l[mmchi-
mn_lic^m (BRm) (29). Uncfctcha F. mosseae [m [ \ci`_lncfct_l ch 
]cnlom il]b[l^m bif^m nb_ jin_hnc[f ni _hb[h]_ \inb mom-
n[ch[\f_ [alc]ofnol_ [h^ _hpclihg_hn[f ]ihm_lp[ncih. 
Wb_h m__^fcham q_l_ nl_[n_^ qcnb \ci-`_lncfct_lm, j[lnc]o-
f[lfs 100 a i` gs]illbct[ j_l jin, nb_l_ q[m [ hin_qilnbs 
ch]l_[m_ ch f_[` `l_mb R_f[ncp_ W[n_l Cihn_hn, _htsg_    
[]ncpcns, ]bfilijbsff [ [h^ \, [h^ [ ^_]l_[m_ ch cih f_[e[a_ 
(30). Ih jcmn[]bci, mno^c_m b[p_ ^_gihmnl[n_^ nb_ \_h_`c-
]c[f ion]ig_m i` nb_ chn_l[]ncih \_nq__h jf[hnm [h^ AMF 
ih jf[hn aliqnb, honlc_hn f_p_fm, [h^ nb_ []]ogof[ncih i` 
imgijlin_]n[hnm. Tb_m_ chp_mnca[ncihm q_l_ ][llc_^ ion ih 
^cff_l_hn liinmni]em mo]b [m A\[l_abc, B[h_ B[abc,           
S[l[ebm, [h^ B[^[gc-Rct_-Z[l[h^, [ff i` qbc]b q_l_ mo\-
d_]n_^ ni ^lioabn mnl_mm ]ih^cncihm (31). 

Impact of biofertilizers on salinity stress       

Uh^_l m[fn mnl_mm ]ih^cncihm, nb_ gs]illbct[f ]cnlom jf[hn 
mj_]c_m Citrus tangerina Hiln. _r-T[h[e[ _rbc\cn_^ b_cabn-
_h_^ l[n_m i` mnig[n[f ]ih^o]n[h]_, h_n jbinimshnb_mcm, 
[h^ nl[hmjcl[ncih. Tb_m_ cgjlip_g_hnm q_l_ [nnlc\on_^ ni 
_f_p[n_^ p[fo_m i` jbinimshnb_nc] l[n_ (Pn), nl[hmjcl[ncih 
l[n_ (E), [h^ mnig[n[f ]ih^o]n[h]_ ch gs]illbct[f m__^-
fcham (32). Ih m[fn mnl_mm _rj_lcg_hnm, l_m_[l]b_lm ko[fcn[-
ncp_fs [h^ ko[hncn[ncp_fs _r[gch_^ nb_ liin H+ _fffor_m i` 
nlc`ifc[n_ il[ha_ (Citrus trifoliata) m__^fcham. Ujih nb_   
chnli^o]ncih i` Funneliformis mosseae (Glomus mosseae), 
nb_ [giohn i` H+ _fffor `lig nb_ liinm ni nb_ lbctimjb_l_ 
ch]l_[m_^. Tbcm jb_hig_hih cm [nnlc\on_^ ni nb_ gono[fcm-

nc] l_f[ncihmbcj \_nq__h gs]illbct[f `ohac [h^ bimn jf[hnm, 
qbc]b jligin_m nb_ _hb[h]_^ l_f_[m_ i` bs^lia_h cihm 
(H+) `lig nb_ liinm chni nb_ cgg_^c[n_ micf _hpclihg_hn, 

f_[^cha ni ch]l_[m_^ []c^cns ch nb_ lbctimjb_l_. Cihm_-
ko_hnfs, nb_ gs]illbct[f liinm' [\cfcns ni []c^c`s nb_ mol-
lioh^cha [l_[ cm [oag_hn_^, l_mofncha ch [ gil_ []c^c] 
_hpclihg_hn nb[n _hb[h]_m nb_ m[fn nif_l[h]_ i`              
AMF ([l\om]of[l gs]illbct[f `ohac) m__^fcha lbctimjb_l_m 
(33). D[n_ j[fgm (Phoenix dactylifera) b[p_ mbiqh nb_  ][-
j[]cns ni cgjlip_ nb_cl l_mcmn[h]_ [h^ [^[jn[\cfcns ni m[-
fch_  _hpclihg_hnm, j[lnc]of[lfs qb_h mo\d_]n_^ ni     p[lc-
iom [\cinc] mnl_mmilm ch nb_ jl_m_h]_ i` jonl_m]ch_ (34). 
Tl_[ng_hnm qcnb Glomus fasciculatum, [h AMF mj_]c_m, 
b[p_ \__h i\m_lp_^ ni \iimn ^[n_ j[fg jli^o]ncpcns,    
l_^o]_ m[fn-ch^o]_^ irc^[ncp_ ^[g[a_, [h^ _hb[h]_ `locn 
ko[fcns ch nb_m_ ]ih^cncihm. Cihp_lm_fs, m[fn b[m \__h 
`ioh^ ni b[p_ [^p_lm_ _ff_]nm ih nb_ liin ]ifihct[ncih i` 

al[j_ (Vitis mjj.) liinmni]em (35). 

 S[fchcns mnl_mm ][h b[p_ ^_nlcg_hn[f _ff_]nm ih  
jig_al[h[n_ (Punica granatum) aliqnb, \on nb_ jl_m_h]_ 
i` AMF, mj_]c`c][ffs Funneliformis mosseae, b[m \__h 
mbiqh ni [ff_pc[n_ mig_ i` nb_m_ h_a[ncp_ cgj[]nm. Wb_h 

jig_al[h[n_ jf[hnm q_l_ _rjim_^ ni m[fchcns mnl_mm, nb_ 
[jjfc][ncih i` AMF l_mofn_^ ch hin_qilnbs cgjlip_g_hnm, 
ch]fo^cha [ 23% ch]l_[m_ ch mbiin ^ls q_cabn, [ 9%         
ch]l_[m_ ch liin ]ifihct[ncih, [ 53% ch]l_[m_ ch f_[` [l_[, 
[h^ [ 17.25% ch]l_[m_ ch liin [h^ mbiin jbimjbilom (P) 
]ih]_hnl[ncih (36). Ih ]ihnl[mn, ch]l_[mcha q[n_l m[fchcns 
f_p_fm `lig 0.3 ni 4.0 ^S g-1 f_^ ni [ ^_]l_[m_ ch nb_     
hog\_l i` d[]e`locn (Artocarpus heterophyllus) m__^fcham. 
Hiq_p_l, nb_ h_a[ncp_ _ff_]nm i` m[fchcns mnl_mm q_l_ gcnc-

a[n_^ qb_h \ci`_lncfct_lm q_l_ chnli^o]_^ ni nb_ aliqcha 
g_^cog. Am [ l_mofn, nb_ d[]e`locn m__^fcham _rbc\cn_^    
_hb[h]_^ mn_g ^c[g_n_lm [h^ ip_l[ff liin f_hanb (37). Tb_ 
aliqnb i` j[j[s[ (Carica papaya) m__^fcham q[m [^p_lm_fs 
[ff_]n_^ \s _m][f[ncha micf m[fchcns [h^ cllca[ncih q[n_l  
m[fchcns. N_p_lnb_f_mm, nb_ h_a[ncp_ cgj[]nm q_l_ j[lnc[ffs 
[ff_pc[n_^ ch nb_ jl_m_h]_ i` \ipch_ \ci`_lncfct_lm (38). AMF 
b[m jlip_h \_h_`c]c[f ch `[]cfcn[ncha honlc_hn ojn[e_ [h^ 
m__^fcha ^_p_fijg_hn ch p[lciom jf[hn mj_]c_m. Fil         
chmn[h]_, g_fih (Cucumis melo) m__^fcham ^_gihmnl[n_^ 
ch]l_[m_^ nif_l[h]_ ni m[fchcns f_p_fm i` oj ni 150 gM qb_h 
[mmcmn_^ \s AMF. Folnb_lgil_, AMF jf[s_^ [ ]lo]c[f lif_ ch 
l_^o]cha \inb g_]b[hc][f [h^ g_n[\ifc] ^[g[a_ ][om_^ 
\s mnl_mm ch g_fih m__^fcham (39). 

Impact of biofertilizers on temperature stress      

Hcab n_gj_l[nol_m b[p_ \__h mbiqh ni b[p_ ^_nlcg_hn[f 
_ff_]nm ih nb_ jbsmcifiac][f [h^ jbsmc][f ]b[l[]n_lcmnc]m i` 
mnl[q\_lls jf[hnm. Hiq_p_l, qb_h mnl[q\_lls jf[hnm [l_ 
[mmi]c[n_^ qcnb AMF, nb_s _rbc\cn cgjlip_^ nl[cnm mo]b [m 
ch]l_[m_^ f_[` [h^ liin hog\_lm, f[la_l f_[` [l_[, [h^ 
bcab_l ^ls q_cabnm i` f_[p_m [h^ liinm. Nin[\fs, nb_       
mj_]c_m Glomus aggregatum ^_gihmnl[n_^ j[lnc]of[lfs 
bcab_l ^ls q_cabnm `il \inb f_[p_m [h^ liinm. Tb_ msg\c-
inc] l_f[ncihmbcj \_nq__h mnl[q\_lls jf[hnm [h^ AMF b[m 
\__h `ioh^ ni _hb[h]_ ip_l[ff mnl[q\_lls aliqnb. A^^c-
ncih[ffs, AMF jl_-ch`_]ncih mcahc`c][hnfs l_^o]_^ nb_       
`l_ko_h]s [h^ m_p_lcns i` f_[` [h^ liin \liqhcha ][om_^ 
\s l_]oll_hn bcab-n_gj_l[nol_ mnl_mm ih nb_ liinm (42).      
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Ih nb_ ][m_ i` Atini\[]n_l [h^ Pbimjb[n_-Sifo\cfctcha      
B[]n_lc[ (PSB) cmif[n_m, nb_cl ][j[]cns ni nblcp_ [n _f_p[n_^ 
n_gj_l[nol_m i` 30°C [h^ 35°C b[m \__h i\m_lp_^.        

Cihp_lm_fs, nb_ aliqnb i` j[j[s[ jf[hnm q[m h_a[ncp_fs 
[ff_]n_^ [m n_gj_l[nol_m ch]l_[m_^ `lig 35°C ni 40°C. 
Hiq_p_l, oh^_l mnl_mm`of ]ih^cncihm, nb_ PSB cmif[n_ 
^_gihmnl[n_^ nb_ [\cfcns ni gofncjfs [h^ _ff_]ncp_fs         
mifo\cfct_ jbimjbilom. Tbcm `ch^cha moaa_mnm nb[n nb_m_ 
cmif[n_m b[p_ [ bcab nif_l[h]_ ni mnl_mm [h^ ][h _ffc]c_hnfs 
mifo\cfct_ jbimjb[n_m _p_h oh^_l ]ih^cncihm i` bcab      
n_gj_l[nol_m (43). 

 Tlc`ifc[n_ il[ha_ (Poncirus trifoliata) m__^fcham   _r-
jim_^ ni bcab-n_gj_l[nol_ mnl_mm _rbc\cn [ mcahc`c][hn ch-
]l_[m_ ch nb_ []ncpcnc_m i` Soj_lirc^_ Dcmgon[m_ (SOD) [h^ 
C[n[f[m_ (CAT) _htsg_m, [fiha qcnb [h _f_p[ncih ch mifo\f_ 
jlin_ch ]ihn_hn, qb_h chi]of[n_^ qcnb nb_ [l\om]of[l gs-
]illbct[f `ohaom Glomus mosseae. Mil_ip_l,   Glomus 

mosseae jimcncp_fs ch`fo_h]_m liin giljbifiac][f ]b[l[]-
n_lcmnc]m, nb_l_\s [g_fcil[ncha nb_ ^_f_n_lciom _ff_]nm i` 
bcab-n_gj_l[nol_ mnl_mm (44). Tb_ _hb[h]_^ liin giljbif-
ias ch gs]illbct[f jf[hnm _h[\f_m gil_ _ffc]c_hn ojn[e_ i` 
q[n_l [h^ honlc_hnm `lig nb_ micf, ofncg[n_fs [ff_pc[ncha 

n_gj_l[nol_ mnl_mm (45). Bs `[]cfcn[ncha q[n_l [h^ honlc_hn 
[\miljncih, gs]illbct[f [mmi]c[ncihm [l_        chmnlog_hn[f 
ch gcnca[ncha nb_ cgj[]n i` bcab n_gj_l[nol_m ih jf[hnm. Ih 
]ihnl[mn, \fo_\_lls (Vaccinium           corymbosum) jf[hnm 
_rjim_^ ni fiq n_gj_l[nol_m _rj_lc_h]_ [ ^_]fch_ ch mifo-
\f_ moa[lm, jbimjb[n_, [h^ jin[mmcog f_[` ]ih]_hnl[ncihm. 
Hiq_p_l, nb_ [jjfc][ncih i` nb_ [l\om]of[l gs]illbct[f 
`ohaom Glomus mosseae b[m ^_gihmnl[n_^ nb_ jin_hnc[f ni 
_hb[h]_ \fo_\_lls jf[hn l_mcfc_h]_ ni fiq-n_gj_l[nol_ 

mnl_mm (46). Tblioab          cgjlip_g_hnm ch [hncirc^[hn ]ih-
n_hn, imginc] [^domng_hn, [h^ honlc_hn [p[cf[\cfcns, Glomus 
mosseae _hb[h]_m nb_ nif_l[h]_ i` 'Blcn_q_ff' \fo_\_lls 
jf[hnm ni fiq-n_gj_l[nol_ mnl_mm. 

Impact of biofertilizers on metal toxicity stress      

Ih nb_ ]ofncp[ncih i` ^[n_ j[fg (Phoenix dactylifera L.) ih 
micf ]ihn[gch[n_^ qcnb b_[ps g_n[fm, nb_ jl_m_h]_ i`   
lbcti\c[ [h^ [l\om]of[l gs]illbct[f `ohac (AMF) cmif[n_m 
b[m \__h `ioh^ ni jimcncp_fs cgj[]n \inb nb_ aliqnb i` 
^[n_ j[fg [h^ nb_ ojn[e_ i` f_[^ (P\). Cihm_ko_hnfs, 
nb_l_ cm [ hin_qilnbs ch]l_[m_ ch nb_ i]]oll_h]_ i` AMF 
]ifihct[ncih ch ^[n_ j[fg, l_[]bcha [ `l_ko_h]s i` 86.67% 
(47). Ep_h oh^_l fiq-n_gj_l[nol_ ]ih^cncihm, b_[ps     
g_n[fm _rbc\cn l_^o]_^ aliqnb ^o_ ni jbinimshnb_mcm chbc-

\cncih, ]bfilijbsff \cimshnb_mcm, [h^ gch_l[f [mmcgcf[ncih 
(48). Ih nb_ ][m_ i` Cucumis melo m__^fcham, nb_ [jjfc][ncih 
i` \ci-`_lncfct_l ]ihn[chcha Bacillus fortis b[m mbiqh l_-
g[le[\f_ cgjlip_g_hnm ch nb_ []ncpcns i` ][n[f[m_ (CAT), 
j_lirc^[m_, [h^ moj_lirc^_ ^cmgon[m_ (SOD) _htsg_m, 
f_[^cha ni _hb[h]_^ aliqnb [h^ cgjlip_^ jbsmci]b_gc][f 
`_[nol_m oh^_l \inb hilg[f [h^ ][^gcog-]ihn[gch[n_^ 
]ih^cncihm (49).   

 

Prisj_]ts [h^ Cih]fuscih   

In cm _pc^_hn `lig p[lciom mno^c_m nb[n nb_ [jjfc][ncih i` [ 

\[n]b i` \ci`_lncfct_lm ][h mcahc`c][hnfs _hb[h]_ nb_        

nif_l[h]_ i` ^cff_l_hn `locn ]lijm ni [\cinc] mnl_mm_m, j[lnc]-

of[lfs qb_h oncfctcha ila[hcmgm mo]b [m Azotobacter,             

Azospirillum, AMF, Glomus mosseae, Pseudomonas,      Fun-

neliformis geosporus, [giha inb_lm, qbc]b b[p_ al_[n 

]igg_l]c[f jin_hnc[f. A\cinc] mnl_mm_m fce_ ^lioabn, m[fn, 

q[n_lfiaacha, [h^ bcab n_gj_l[nol_m [^p_lm_fs [ff_]n `locn 

]lijm, \on nb_cl h_a[ncp_ _ff_]nm ][h \_ [ff_pc[n_^ nblioab 

nb_ om_ i` \ci`_lncfct_lm. Bci`_lncfct_lm jf[s [ ]lo]c[f lif_ ch 

mncgof[ncha jf[hn aliqnb [h^ liin ^_p_fijg_hn, qbcf_ [fmi 

_hb[h]cha q[n_l [h^ honlc_hn ojn[e_ nblioab _rnl[l[^c][f 

bsjb[_. A^^cncih[ffs, nb_s ]ihnlc\on_ ni nb_ l_aof[ncih i` 

jbsnibilgih_m [h^ mcah[fcha mo\mn[h]_m, l_ch`il]_ [hnc-

irc^[hn ^_`_hm_ msmn_gm, jligin_ nb_ []]ogof[ncih i` 

imgifsn_m, ch]l_[m_ ]bfilijbsff f_p_fm, [h^ cgjlip_ micf 

mnlo]nol_ [h^ `_lncfcns qcnbch nb_ gs]illbctimjb_l_ i` `locn 

]lijm nb[n b[p_ \__h chi]of[n_^ qcnb gc]li\c[f [a_hnm. In 

cm qilnb hincha nb[n \ci`_lncfct_l _rnl[]nm, ^_lcp_^ `lig [ 

^cp_lm_ l[ha_ i` \_h_`c]c[f gc]liila[hcmgm, b[p_ nb_     

][j[]cns ni ch]l_[m_ [\cinc] mnl_mm nif_l[h]_, cgjlip_ `locn 

ko[fcns, [h^ _hb[h]_ honlc_hn ojn[e_ `lig nb_ micf. Cihm_-

ko_hnfs, nb_ [jjfc][ncih i` \ci`_lncfct_l _rnl[]nm cm l_]ig-

g_h^_^ hin ihfs [m [ g_[hm ni _hb[h]_ giljbifiac][f 

[h^ jbsmcifiac][f [mj_]nm \on [fmi [m [ mnl[n_as ni gcnca[n_ 

mnl_mm`of ]ih^cncihm nb[n ][h cgj_^_ ]lij aliqnb [h^   

^_p_fijg_hn, qcnb gchcg[f _hpclihg_hn[f cgj[]n. Tb_ 

oncfct[ncih i` \ci-`_lncfct_lm iff_lm hog_liom [^p[hn[a_m, 

ch]fo^cha nb_cl ila[hc] [h^ _]i-`lc_h^fs h[nol_, qbc]b 

m[`_ao[l^m micf ko[fcns [h^ b_[fnb. Tb_l_`il_, cn cm [^pcm[-

\f_ `il `[lg_lm ni ijn `il \ci-`_lncfct_lm ip_l _r]_mmcp_ om_ 

i` ]b_gc][f `_lncfct_lm, _mj_]c[ffs ol_[. Egjb[mctcha nb_ 

jin_hnc[f i` \ci-`_lncfct_lm ch `locn ]lij ^_p_fijg_hn cm   

]lo]c[f ^o_ ni nb_cl ]imn-_ff_]ncp_h_mm [h^ jin_hnc[f ni  

ch]l_[m_ nb_ ip_l[ff l_p_ho_ `il aliq_lm.   
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