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A\str[]t   

Alternaria zinniae (P[j_, 1942) ][om_m f_[` mjin [h^ \fimmig \fcabn ch g[lc-

aif^m, l_mofncha ch sc_f^ fimm_m i` 50-60 % ch nlijc][f [h^ mo\nlijc][f ]fc-

g[n_m. Cb_gc][f ]ihnlifm ][h b[p_ [ h_a[ncp_ ch`fo_h]_ ih _]imsmn_gm [h^ 

[alihigc] ]ihnlif [jjli[]b_m [l_ ^cffc]ofn ni _r_]on_ ]b[ha_ ni Cb_gc][f 

]ihnlif [l_ bcabfs nirc], _hb[h]_ \ci^_al[^[ncih [h^ ][om_ _hpclihg_hn[f 

jiffoncih [ft_l l_j_[n_^ om_. Pin_hnc[f [^p_lm_ _ff_]nm ih nb_ _[lnb [h^ jli-

fiha_^ om_ b[p_ jligjn_^ [ ]igjf_n_ _r]fomcih il fcgcn_^ oncfct[ncih i` 

gimn ]b_gc][fm [h^ [h ola_hn h__^ `il _]i-`lc_h^fs [h^ _ffc]c_hn niifm. In 

vitro _pc^_h]_ `il nb_ jimmc\f_ om_ i` Trichoderma mjj. `il \ci]ihnlif i` 

g[lcaif^ f_[` mjin [h^ `fiq_l \fcabn b[m \__h l_jiln_^ ch jl_pciom chp_mnc-

a[ncihm. Ih nbcm mno^s, q_ om_^ [ ^o[f ]ofnol_ [jjli[]b ni chp_mnca[n_ nb_ 

[hn[aihcmnc] [h^ gs]ij[l[mcnc] jlij_lnc_m i` 4 Trichoderma asperellum 

mnl[chm [a[chmn Alternaria zinniae in vitro. Tb_ mnl[ch 2 i` Trichoderma 

asperellum q[m `ioh^ ni b[p_ nb_ bcab_mn gc]li\c[f chbc\cncih i` 91.23 %, 

`iffiq_^ \s nb_ mnl[ch 1 i` Trichoderma asperellum (81.58 %). Tbcm nl[cf 

mbiof^ \_ ^ih_ oh^_l nb_ `c_f^ ]ih^cncih ni a_n gil_ _ffc][]s i` nb_ l_mofn 

mi nb[n cn ][h \_ l_]igg_h^_^ ni nb_ `[lg_lm.    

 

K_ywor^s   

Ffiq_l \fcabn, M[lcaif^, Do[f ]ofnol_, Trichoderma asperellum    

 

Intro^u]tcon   

M[lcaif^ (Tagetes erecta L.), [ g_g\_l i` nb_ a_hom Tagetes ch nb_ Amn_l[]_-
[_ `[gcfs, cm h[ncp_ ni M_rc]i [h^ Ag_lc][ [h^ cm [fmi ehiqh [m G_h^[ 

jbiif. Tb_l_ [l_ `cfts ^cff_l_hn nsj_m i` [hho[f [h^ j_l_hhc[f b_l\[]_iom 

jf[hnm ch Ih^c[. M[lcaif^m [l_ `[lg_^ ih 8000-10000 b[ i` f[h^ ch Ih^c[. M[l-

caif^ q[m aliqh ch 70000 g_nlc] nihh_m (3). Tb_ `fiq_l mjl_[^m mqcftfs mch]_ 

_[]b `fiq_l ch ]ofncp[ncih b[m [ fiha_l \fiigcha ^ol[ncih [h^ [ \_[onc`of 

`fiq_l qcnb [ fiha mb_f` fc`_, [h^ nb_s [l_ [fmi ehiqh `il \_cha [ `[mn-

aliqcha [h^ [hho[f `fiq_lcha jf[hn. Tb_ jf[hn ][h aliq ni \_ 6” n[ff il        

3’ n[ff. Ih Ih^c[, cn cm gimnfs om_^ `il ilh[g_hn[f [h^ nb_l[j_onc] joljim_m. 

In'm om_^ ni ]ol_ [ p[lc_ns i` [cfg_hnm, ch]fo^cha lb_og[ncmg, ]if^m [h^ 

\lih]bcncm. 

 Ep_ls ]igjih_hn i` nb_ jf[hn cm _mm_hnc[f. E[]b j[ln i` nb_ jf[hn b[m 

g_^c]ch[f ]b[l[]n_lcmnc]m; `il _r[gjf_, nb_ f_[p_m [l_ ift_h om_^ [m [h [hnc-

\cinc], ni nl_[n ec^h_s ^cmil^_lm [h^ ni nl_[n jcf_m. Tb_ `fiq_l'm ]igjimcncih 

cm gil_ [solp_^c], g[echa cn om_`of `il `_p_l, m][\c_m, fcp_l ^cmil^_lm [h^ _s_ 

^cffc]ofnc_m. T_[m g[^_ `lig nb_ jf[hn'm mbiinm [l_ jijof[l ch M_rc]i. Tb_ 

`fiq_l'm \ci[]ncp_ ]igjih_hn jimm_mm_m chm_]nc]c^[f [h^ `ohac]c^[f ][j[\cf-
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cnc_m. B_][om_ i` nb_cl jb_hifc] [h^ [hncirc^[hn []ncpcns, 

\inb nb_ f_[p_m [h^ `fiq_lm b[p_ g_^c]ch[f ]b[l[]n_lcmnc]m 

[h^ [l_ p_ls go]b cgjiln[hn ch nb_ jb[lg[]_onc][f ch^om-

nls (1, 7). Ih nb_ j_l`og_ ch^omnls, g[lcaif^ _mm_hnc[f icf cm 

ch bcab ^_g[h^ (2). Tb_ jlch]cj[f g[lcaif^-aliqcha ^cm-

nlc]nm ch O^cmb[ [l_ Db_he[h[f[, Kil[jon, S[g\[f[jol, 

Soh^_la[b [h^ B[f[mil_. Pli^o]ncpcns cm bcab_l, _r]_jn 

^olcha nb_ bin mogg_l gihnbm. 

 Dcm_[m_m jli^o]_^ \s `ohaom, pcl[f [h^ \[]n_lcog, 

[m q_ff [m h_g[ni^_m, [l_ nb_ gimn ]iggih ][om_m i` 

sc_f^ fimm, ][omcha m_p_l_ ^[g[a_ [h^ sc_f^ fimm. Ffiq_l 

\fcabn, qcfn [h^ mn_g lin, Alternaria f_[` mjin [h^ Fusarium 

qcfn [l_ [ff `oha[f ^cm_[m_m nb[n b[lg g[lcaif^ jf[hnm. 

Bfimmig \fcabn [h^ f_[`mjin [l_ nb_ gimn ^_p[mn[ncha ^cm-

_[m_m ][om_^ \s Alternaria zinnia ][omcha sc_f^ fimm i` 50-

60%. 

 Tb_ o\ckocniom [h^ ^cm`caolcha ^cm_[m_, Alternaria 
zinniae, [fmi [ff_]nm inb_l jf[hnm, ch]fo^cha Cbch[ [mn_l, 

f_nno]_, moh`fiq_l, ni\[]]i [h^ nig[ni. Oh m__^m [h^ ch 

micf, nb_ Alternaria `ohaom mj_h^m nb_ qchn_l. Oh nb_ ojj_l 

f_[` mol`[]_, nchs, lioh^_^ l_^^cmb \liqh ^inm qcnb qbcn_ 

ni al_scmb qbcn_ ]_hnl_m ^_p_fij. L[n_l, nb_ f_mcihm aliq ni 

\_ oh_p_h, ^[le l_^^cmb \liqh il joljf_ [h^ l[nb_l f[la_ 

(oj ni 10 gg ch ^c[g_n_l). Ah if^_l mjin'm ]_hnl_ ]iof^ 

^cm[jj_[l, f_[pcha [ d[aa_^ bif_. L_[p_m qcnb m_p_l_ ch`_]-

ncih nolh \liqh [h^ ^ls. 

 Cb_gc][fm qbc]b [l_ om_^ ch [oag_hncha nb_ jf[hn 
^cm_[m_m b[p_ go]b [^p_lm_ _hpclihg_hn[f _ff_]n. Ih nb_ 

jl_m_hn ^[s m]_h[lci, g[hs [hn[aihcmnc] gc]li-ila[hcmgm 

[l_ _pifpcha qbc]b ][h \_ om_^ `il nb_ [oag_hn[ncih i` 

jf[hn ^cm_[m_m.  K__jcha ch gch^ i` nb_m_ `[]nm, nb_ chp_mnc-

a[ncih ih Ep[fo[ncih ih `ohac nirc] jin_hnc[f i` mig_ \ci-

]ihnlif [a_hnm [a[chmn jf[hn j[nbia_hm q[m oh^_ln[e_h ch 

nb_ D_j[lng_hn i` Pf[hn P[nbifias, Ihmncnon_ i` Aalc]ofnol-

[f S]c_h]_m, Scemb[ i Ahom[h^b[h (^__g_^ ni \_) Uhcp_lmc-

ns Bbo\[h_mq[l, O^cmb[.   

 

M[t_rc[ls [n^ M_tbo^s   

Soil sample collection   

Tb_ micf m[gjf_ q[m ]iff_]n_^ `lig nb_ g[lcaif^ `c_f^ i` 
chmnlo]ncih[f `[lg i` Ihmncnon_ i` Aalc]ofnol[f S]c_h]_m, B[f-

[mil_, S[g\[fjol [h^ Kil[jon. Tb_ ^_hin[ncihm i` nb_ 

^cff_l_hn micf m[gjf_ [l_ ^_m]lc\_^ ch T[\f_ 1.  

Isolation and Identification of Trichoderma  

Tb_l_ [l_ m_p_l[f g_nbi^m `il cmif[ncha Trichoderma; h_p-

_lnb_f_mm, m_lc[f ^cfoncih i` m[gjf_m cm ih_ i` nb_ gimn jij-

of[l g_nbi^m g_hncih_^ ch nb_ fcn_l[nol_. Tbcm g_nbi^ cm 

mnl[cabn`ilq[l^, ]imn-_ff_]ncp_ [h^ mocn[\f_ `il \ca m[g-

jf_m. Sicf m[gjf_m [l_ n[e_h, ^lc_^ ch nb_ [cl, nb_h gcff_^ 

chni jiq^_l. Dcmmifp_ 10 a i` jiq^_l_^ micf m[gjf_ ch 90 

gf ^cmncff_^ q[n_l ni g[e_ [ m[gjf_ mni]e mifoncih. Fiffiq-

cha nb[n, m_lc[f ^cfoncihm i` m[gjf_m q_l_ g[^_ [m `iffiqm: 

10-1, 10-2, 10-5. Oh_ gcffcfcnl_ i` _[]b jl_j[l_^ ^cfoncih cm 

ohc`ilgfs jon ih [ mocn[\f_ g_^cog ch [ j_nlc ^cmb [h^ 

ch]o\[n_^ [n 28 °C `il 7 ^[sm. Tb_ ]ofnol_m q_l_ nb_h `il-

q[l^_^ ni nb_ IARI'm ITCC (Ih^c[h Tsj_ Cofnol_ Ciff_]ncih) 

ch N_q D_fbc `il c^_hnc`c][ncih.  

Isolation and Maintenance of Alternaria zinnia   

Alternaria zinnia b[^ \__h cmif[n_^ `lig nb_ `fiq_l \fcabn 

m[gjf_ [h^ g[chn[ch_^ ih nb_ jin[ni ^_rnlim_ [a[l qcnb 

l_j_[n_^ mo\-]ofnolcha. 

In–vitro Assay using Dual culture technique  

Tq_hns gf i` mn_lcfcm_^ [h^ ]iif_^ jin[ni ^_rnlim_ [a[l 

q[m jf[]_^ ihni mn_lcf_ j_nlc ^cmb_m [h^ [ffiq_^ ni b[l^_h 

ch nb_ ^o[f ]ofnol_ n_]bhcko_. Bs f_[pcha [ 3-4 ]g mj[]_ 

\_nq__h nb_ j[nbia_h [h^ [hn[aihcmn chi]of[ncihm, nb_ 

j[nbia_h q[m ch`_]n_^ ih ih_ mc^_ i` nb_ j_nlc ^cmb [h^ 

nb_ [hn[aihcmn q[m chi]of[n_^ ih nb_ ijjimcn_ mc^_ i` nb_ 

m[g_ jf[n_. A]ncp_fs aliqcha ]ofnol_m q_l_ _gjfis_^ `il 

nbcm. E[]b nl_[ng_hn q[m ][llc_^ ion 5 ncg_m. Tb_ l[^c[f 

aliqnb i` nb_ j[nbia_h q[m g_[mol_^ [ft_l nb_ l_kocl_^ 

j_lci^ i` ch]o\[ncih, c._. [ft_l nb_ ]ihnlif jf[n_ b[^ aliqh 

ni [ ^c[g_n_l i` 90 gg. Tb_ % chbc\cncih ip_l ]ihnlif q[m 

][f]of[n_^ omcha nb_ mn[h^[l^ g_nbi^m (8). 

I = P_l ]_hn chbc\cncih i` gs]_fcog 

C = Gliqnb i` gs]_fcog ch ]ihnlif 

T = Gliqnb i` gs]_fcog ch nl_[ng_hn  

 

R_sults  

Identification of Trichoderma  

A]]il^cha ni nb_ l_jiln i` Ih^c[h Tsj_ Cofnol_ Ciff_]ncih 

(ITCC), nb_ 4 m[gjf_m b[^ \__h c^_hnc`c_^ [m nb_ ^cff_l_hn 

mnl[chm i` Trichoderma asperellum. Tb_ l_mj_]ncp_ I^_hncns 

hog\_l b[^ \__h ^_m]lc\_^ ch nb_ T[\f_ 2. 

In–vitro Assay   

Tb_ _ff_]n i` `iol mnl[chm i` Trichoderma asperellum q_l_ 

Pl[]_ o` Coll_]tcon o` Socl s[mpl_ D_not[tcons Tr_[tm_nt 
No 

Ihmnlo]ncih[f F[lg (Ihmncnon_ i` Aalc]of-
nol[f S]c_h]_m) C1 T1 

B[f[mil_ C2 T2 

S[g\[fjol C3 T3 

Kil[jon C4 T4 

T[\l_ 1. D_hin[ncih i` micf m[gjf_m  

I = (C - T) r 100 

C 

Pl[]_ o` Coll_]tcon o` Socl 
s[mpl_ 

D_not[-
tcons 

Funaus I^_ntc-
`c_^ 

ID Num\_r 
(ITCC) 

Ihmnlo]ncih[f F[lg 
(Ihmncnon_ i` Aalc]ofnol[f 
S]c_h]_m) 

C1 Trichoderma 
asperellum 11666.22 

B[f[mil_ C2 Trichoderma 
asperellum 11667.22 

S[g\[fjol C3 Trichoderma 
asperellum 11668.22 

Kil[jon C4 Trichoderma 
asperellum 11669.22 

T[\l_ 2. I^_hnc`c][ncih i` Cofnol_m qcnb I^_hnc`c][ncih Nog\_l  

https://plantsciencetoday.online
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_p[fo[n_^ [a[chmn nb_ n_mn `ohaom (Alternaria zinniae) [m 

j_l nb_ jli]_^ol_ ^_m]lc\_^ oh^_l nb_ M[n_lc[fm [h^ 

M_nbi^m qbc]b cm jl_m_hn_^ ch nb_ T[\f_ 3, Fca. 1 [h^ Fca. 2. 

 In q[m `ioh^ `lig nb_ T[\f_ 3, Fca. 1 [h^ 2 nb[n, nb_ 

mnl[ch 2 i` Trichoderma asperellum q[m `ioh^ ni b[p_ nb_ 

bcab_mn gc]li\c[f chbc\cncih i` 91.23 %, `iffiq_^ \s nb_ 

mnl[ch 1 i` Trichoderma asperellum (81.58 %). Tb_ mnl[ch 4 

b[m mbiq_^ [h chbc\cncih i` 80.7 % [h^ nb_ mnl[ch 3 b[m 

chbc\cncih i` 76.32 %.  

 

Dcs]usscon   

Ih nbcm mno^s, q_ _p[fo[n_^ nb_ [hn[aihcmnc] [h^ gs]i-
j[l[mcnc] ][j[\cfcnc_m i` 4 mnl[chm i` Trichoderma 

asperellum [a[chmn Alternaria zinniae in vitro omcha ^o[f 

]ofnol_ n_]bhcko_. Mc]li\c[f chbc\cncih q[m `ioh^ ni \_ 

bcab_mn ch mnl[ch 2 i` Trichoderma asperellum, qcnb 

91.23 %, `iffiq_^ \s mnl[ch 1 i` Trichoderma asperellum 

(81.58 %). Tb_ mnl[ch 4 b[m mbiq_^ [h chbc\cncih i` 

80.7% [h^ nb_ mnl[ch 3 b[m chbc\cncih i` 76.32 %. Ih [ff 

nb_ nl_[ng_hnm, nb_ Trichoderma mj_]c_m al_q go]b 

`[mn_l nb[h nb_ n_mn_^ `ohac [h^ chbc\cn_^ nb_ aliqnb i` 

j[nbia_h. Ih ^o[f ]ofnol_ m]l__hcha, Trichoderma 

asperellum q[m `ioh^ ni \_ nb_ gimn jin_hn ch l_^o]-

cha nb_ aliqnb [h^ ]ifihct[ncih i` j[nbia_h. Si `[l 

nb_l_ [l_ p_ls fcgcn_^ jo\fcmb_^ l_m_[l]b qile ih nb_ 

f_[` mjin ^cm_[m_ ch ^c``_l_hn mj_]c_m i` g[lcaif^. Ih nbcm 

[mj_]n, nb_ jl_m_hn qile gcabn \_ nb_ jcih__l qile ih 

\cifiac][f ]ihnlif i` f_[` mjin ^cm_[m_ i` g[lcaif^, 

][om_^ \s Alternaria zinniae.  

 

Con]luscon   

Aalihigc] ]ihnlif g_nbi^m [l_ ]b[ff_hacha ni cg-

jf_g_hn gi^c`c][ncih ni, [h^ ]b_gc][f ]ihnlifm ][h 

b[p_ [ b[lg`of cgj[]n ih _]imsmn_gm. A`n_l `l_ko_hn 

om[a_, ]b_gc][f ]ihnlifm [l_ _rnl_g_fs b[t[l^iom, 

[]]_f_l[n_ \ci^_al[^[ncih [h^ jiffon_ nb_ _]imsm-

n_g. Tb_ `off \[h ih il l_mnlc]n_^ om_ i` nb_ g[dilcns 

i` ]b_gc][fm [h^ nb_ ola_hn h__^ `il _hpclihg_hn[f-

fs `lc_h^fs [h^ _``_]ncp_ niifm [l_ l_mofnm i` jin_hnc[f 

h_a[ncp_ _``_]nm ih nb_ _hpclihg_hn [h^ ]ihnchoiom 

om_. Pl_pciom mno^c_m b[p_ jlipc^_^ in vitro _pc^_h]_ 

`il nb_ jin_hnc[f om_ i` Trichoderma  mjj. `il nb_ \ci-

]ihnlif i` g[lcaif^ f_[` mjin [h^ `fiq_l \fcabn. Tb_ 

in-vitro _p[fo[ncih i` 4 mnl[chm i` Trichoderma 

asperellum l_p_[f_^ nb[n nb_ mnl[ch 2 i` Trichoderma 

asperellum q[m `ioh^ ni b[p_ nb_ bcab_mn gc]li\c[f 

chbc\cncih i` 91.23 %, `iffiq_^ \s nb_ mnl[ch 1 i` 

Trichoderma asperellum  (81.58 %). Hiq_p_l, in-vitro 

l_mofn mbiof^ \_ _p[fo[n_^ oh^_l `c_f^ ]ih^cncih ni 

ehiq gil_ [\ion cnm _``c][]s mi nb[n cn ][h \_ l_]-

igg_h^_^ `il nb_ `[lg_lm om_.   
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`il nb_cl mncgof[ncha moaa_mncihm.  

 

Autbors ]ontrc\utcons   

RRS b[^ ^ih_ [ff nb_ _rj_lcg_hnm ch nb_ f[\il[nils 

i` D_j[lng_hn i` Pf[hn P[nbifias, Ihmncnon_ i` Aalc-

]ofnol[f S]c_h]_m, Scebmb[ O Ahom[h^b[h (D__g_^ 

ni \_) Uhcp_lmcns. KCS b[^ ip_l[ff aoc^_^ ch [ff nb_ 

_rj_lcg_hnm. Aff [onbilm l_[^ [h^ [jjlip_^ nb_ `ch[f 

g[hom]lcjn.  

 

Complc[n]_ wctb _tbc][l st[n^[r^s   

Con`lc]t o` cnt_r_st: – Aonbilm ^i hin b[p_ [hs ]ih`fc]n i` 

chn_l_mnm ni ^_]f[l_.  

Etbc][l cssu_s: Nih_. 

 

Tr_[t-
m_nt 

No 

D_no-
t[tcons Ant[aoncsts Growtb Inbc\ctcon 

(%) 

T1 C1 Trichoderma asperellum 81.58 

T2 C2 Trichoderma asperellum 91.23 

T3 C3 Trichoderma asperellum 76.32 

T4 C4 Trichoderma asperellum 80.70 

    SE(g) 3.289 

T[\l_ 3. In vitro mno^s i` [hn[aihcmnm ih nb_ aliqnb i` n_mn `ohaom  

Fca. 1. Eff_]n i` ^cff_l_hn [hn[aihcmnm ih nb_ n_mn j[nbia_h.  

Fca. 2. Gl[jbc][f R_jl_m_hn[ncih i` ^cff_l_hn [hn[aihcmnm ih nb_ n_mn j[nbi-
a_h.  
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