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A\mnl[]n   

Oroxylum indicum, [ mcahc`c][hn g_^c]ch[f jf[hn ch nb_ Ih^c[h Hcg[f[s[h 

R_acih (IHR), `[]_m _]ifiac][f [h^ _]ihigc] ]b[ff_ha_m ^o_ ni bcab ^_g[h^ 

`il cnm nl[^cncih[f b_l\[f l_g_^c_m, f_[^cha ni ip_l_rjficn[ncih. Ti ]ig\[n 

nbcm, nb_ [onbilm b[p_ ^_p_fij_^ [h in vitro jlij[a[ncih jlini]if [cg_^ [n 

[]bc_pcha li\omn mbiin jlifc`_l[ncih. Umcha hi^[f m_ag_hnm `lig in vitro 

a_lgch[n_^ m__^fcham, nb_ \_mn l_mofnm q_l_ i\n[ch_^ qcnb [ g_^cog 

]ihn[chcha ihfs \_htsf[^_hch_ (BA) [n 22.2 µM. D_mjcn_ \[m[f ][ffom 

`ilg[ncih [h^ l_^o]_^ mbiin hog\_lm, nb_ [^^cncih i` mcfp_l hcnl[n_ 

cgjlip_^ mbiin jlifc`_l[ncih [h^ ip_l[ff jf[hn b_[fnb. Fil in vitro liin 

ch^o]ncih [h^ jlifc`_l[ncih, [ g_^cog _hlc]b_^ qcnb Ih^if_-3-[]_nc] []c^ 

(IAA) [n 2.85 µM jlip_^ nb_ gimn _ff_]ncp_. So]]_mm`of nl[hmjf[hn[ncih i` 

[]]fcg[nct_^ jf[hnf_nm ni `c_f^ ]ih^cncihm q[m []bc_p_^. Tbcm jlini]if hin 

ihfs [c^m O. indicum ]ihm_lp[ncih \on [fmi bif^m mi]ci-_]ihigc] jin_hnc[f 

`il Hcg[f[s[h ]iggohcnc_m, [m cnm \[le cm p[fo[\f_ ch ]igg_l]c[f Asolp_^c] 

jl_j[l[ncihm, ch]fo^cha D[mb[giif[lcmbn[. 

 

K_sqil^m   

mbsih[e; hi^[f m_ag_hnm; mcfp_l hcnl[n_; mbiin gofncjfc][ncih; liin ch^o]ncih  

 

Ihnli^o]ncih   

Oroxylum indicum (F[gcfs Bcahihc[]_[_) bif^m mcahc`c][hn _]ihigc], 

_]ifiac][f, [h^ g_^c]ch[f p[fo_. In _h]igj[mm_m ip_l 112 a_h_l[ [h^ gil_ 

nb[h 725 mj_]c_m i` nl__m, mblo\m, [h^ pch_m `ioh^ qilf^qc^_. O. indicum cm [ 

^_]c^oiom nl__ i` mg[ff ni g_^cog mct_, qc^_fs ^cmnlc\on_^ ch nlijc][f [h^ 

mo\nlijc][f l_acihm. In cm [ h[ncp_ b[\cn[n i` nb_ Ih^c[h mo\]ihnch_hn, 

_rn_h^cha `lig nb_ Hcg[f[s[h `iinbcffm chni Bbon[h, Sionb Cbch[, [h^ nb_ 

M[f[smc[h _]itih_ (1). Ih Ih^c[, cn cm jl_p[f_hn ch nb_ E[mn_lh [h^ W_mn_lh 

Gb[nm, [m q_ff [m Nilnb E[mn Ih^c[, mcno[n_^ \_nq__h f[ncno^_m 21º34´N ni 

29º50´N [h^ fihacno^_m 87º32´E ni 97º52´E (2, 3). 

 In cm ]iggihfs l_`_ll_^ ni [m "Sbsih[e[" il "Ih^c[h nlogj_n `fiq_l" 

ch Ehafcmb (4). Tbcm jf[hn `ch^m _rn_hmcp_ om_ ch nl[^cncih[f Asolp_^c] 

g_^c]ch_. Tl[^cncih[f ehiqf_^a_ `lig nb_ M[l[g N[a[ pcff[a_ ch Sih[j[n 

^cmnlc]n, M[hcjol, bcabfcabnm nb[n nb_ ^_]i]ncih i` cnm \[le b[m nb_ jin_hnc[f 

ni \_ [ jin_hn [hnc][h]_l l_g_^s, j[lnc]of[lfs _ff_]ncp_ [a[chmn 

h[mijb[lsha_[f ][h]_l (5). Li][f nlc\_m ch N[a[f[h^, ch]fo^cha S__g[, 

Aha[gc, [h^ Linb[, ch]iljil[n_ sioha f_[p_m chni nb_cl ^c_nm ni g[h[a_ 

bsj_ln_hmcih. Cihmogcha l[q m__^m `il bsj_ln_hmcih ]ihnlif cm [ hip_f 

jl[]nc]_ l_koclcha `olnb_l p_lc`c][ncih (3). Tb_ ^_]i]ncih i` nb_ liin \[le cm 
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JOSHI ET AL  2     

bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

_gjfis_^ \s nlc\[f ]iggohcnc_m ni nl_[n d[oh^c]_. 

A^^cncih[ffs, mno^c_m b[p_ l_jiln_^ nb_ b_j[nijlin_]ncp_ 

jlij_lnc_m i` nb_ ]lo^_ [ko_iom _rnl[]n i` O. indicum liin 

\[le [a[chmn fcp_l ^[g[a_ ch _rj_lcg_hn[f [hcg[fm (6 - 10). 

Tb_ liin cm [ pcn[f ]igjih_hn i` nl[^cncih[f Asolp_^c] 

`ilgof[ncihm mo]b [m D[m[gof[, Bl[bg[ R[m[s[h[, 

Db[h[q[n[l[, Aq[fqb[, [h^ N[l[s[h[ T[cf[, [giha 

inb_lm (11, 12). Ih Cbch[, nb_ m__^m i` O. indicum [l_ 

oncfct_^ `il fcp_l [h^ mnig[]b cmmo_m, of]_lm, [h^ \icfm. Ih 

Bolg[, Vc_nh[g, [h^ nb_ Pbcfcjjch_m, nb_ \[le cm _gjfis_^ 

ni g[h[a_ ^sm_hn_ls [h^ lb_og[ncmg (13, 14). 

 Mimn i` nb_ Hcg[f[s[h jf[hnm, qbc]b b[p_ _cnb_l 

g_^c]ch[f il [_mnb_nc] p[fo_, [l_ `[]cha nb_ ^[ha_l i` 

_rnch]ncih, [h^ g[hs i` nb_g [l_ fcgcn_^ ni p_ls `_q 

jf[]_m ch nb_cl h[nol[f b[\cn[n. Unn[l[eb[h^ cm [h Ih^c[h 

mn[n_ ehiqh `il cnm h[nol[f \_[ons [h^ `il cnm `fil[f 

^cp_lmcns. Do_ ni nb_ ch]l_[m_^ chn_l`_l_h]_ i` g[h qcnb 

h[nol_, nb_l_ cm [ al[^o[f fimm i` mn[n_ `fil[f q_[fnb. Tb_ 

mcno[ncih cm mi [f[lgcha nb[n ihfs 432 jf[hnm i` O. indicum 

[l_ jl_m_hn ch Unn[l[eb[h^, [h^ g[hs i` nb_g [l_ ih nb_ 

p_la_ i` _rnch]ncih. Uh^_l mo]b ]cl]ogmn[h]_m, nb_ jf[hn 

ncmmo_ ]ofnol_ n_]bhcko_ gcabn \_ [ m[pcil ch l[cmcha nb_ 

hog\_l i` nb_m_ jf[hnm nblioab nb_ in vitro g_nbi^.  

 Tb_ jf[hn l_jli^o]_m h[nol[ffs nblioab m__^m, 

qbc]b nsjc][ffs a_lgch[n_ [n nb_ ihm_n i` nb_ l[chs m_[mih. 

Dolcha nb_cl _[lfs mn[a_m, m__^fcham l_kocl_ [ gi^_l[n_ 

[giohn i` mb[^_. Hiq_p_l, cn'm qilnb hincha nb[n m__^ 

jli^o]ncih cm fcgcn_^, [h^ nb_ pc[\cfcns i` nb_m_ m__^m cm 

kocn_ fiq. Tb_m_ ]b[ff_ha_m [mmi]c[n_^ qcnb h[nol[f 

jlij[a[ncih, ]iojf_^ qcnb ohl_aof[n_^ b[lp_mncha `il 

g_^c]ch[f joljim_m, b[p_ f_^ ni cnm ]f[mmc`c][ncih [m [h 

"_h^[ha_l_^" mj_]c_m ch ]_ln[ch mn[n_m i` Ih^c[ (15). Tb_ 

m][l]cns i` O. indicum ][h \_ [nnlc\on_^ ni `[]nilm mo]b [m 

bcab ^_g[h^ ch nb_ jb[lg[]_onc][f ch^omnls, mf[mb-[h^-

\olh [alc]ofnol_ jl[]nc]_m, [h^ b[\cn[n ^_mnlo]ncih. Gcp_h 

nb_ mcahc`c][h]_ i` jf[hnm ch p[lciom g_^c]ch[f 

`ilgof[ncihm [h^ nb_cl fcgcn_^ jl_m_h]_ ch nb_cl h[nol[f 

_hpclihg_hn, nb_l_ cm [h ola_hn h_]_mmcns ni _mn[\fcmb [ 

l_jli^o]c\f_ jlij[a[ncih jlini]if `il nb_cl ]ofncp[ncih. 

 

M[n_lc[fm [h^ M_nbi^m 

Pf[hn M[n_lc[f  

Tb_ g[nol_ m__^m q_l_ ]iff_]n_^ `lig jf[hnm ]ofncp[n_^ [n 

F[n_bjol, K[f[^bohac Ri[^, H[f^q[hc (340 g [mf; 29°

14ʹ49.7” N f[n.; 79°27ʹ02.8” E fiha) ch f[n_ D_]_g\_l 2012. 

Tb_ b_l\[lcog `cf_ i` nb_ jf[hn m[gjf_ q[m ^_jimcn_^ `il 

c^_hnc`c][ncih [n nb_ Bin[hc][f Solp_s i` Ih^c[, Ninb_lh 

R_acih[f C_hnl_, D_bl[^oh, Ih^c[ (A]]_mmcih Ni. 115360).  

Erjf[hn Pl_j[l[ncih  

S__^m q_l_ [m_jnc][ffs a_lgch[n_^ in vitro ni i\n[ch mn_lcf_ 

m__^fcham, qbc]b m_lp_^ [m nb_ miol]_ jf[hnm `il nbcm mno^s. 

Tb_ m__^ ]i[nm q_l_ g_]b[hc][ffs l_gip_^, [h^ nb_ m__^m 

q_l_ chcnc[ffs q[mb_^ ch lohhcha n[j q[n_l `il 30 gchon_m. 

So\m_ko_hnfs, nb_s q_l_ cgg_lm_^ ch [ mifoncih 

]ihn[chcha Tq__h-20 mol`[]n[hn (6-7 ^lijm) `il 15 gchon_m 

qcnb a_hnf_ [acn[ncih. Aft_l nbilioab lchmcha, nb_ m__^m 

q_l_ nl_[n_^ qcnb [ `ohac]c^_ mifoncih (0.5% q/p \[pcmnch) 

`il 20 gchon_m qcnb ]ihnchoiom mb[echa. Tb_ m__^m q_l_ 

nb_h nl[hm`_ll_^ ni [ mn_lcfct_^ LAF, qb_l_ nb_ _rjf[hnm 

q_l_ ]f_[h_^ `cp_ ncg_m qcnb mn_lcf_ Mcffcjil_ q[n_l oh^_l 

[m_jnc] ]ih^cncihm. Sol`[]_ ^cmch`_]ncih q[m ][llc_^ ion 

omcha g_l]olc] ]bfilc^_ (HaCf2, 0.1% q/p) `il 5 gchon_m, 

`iffiq_^ \s `cp_ mo\m_ko_hn lchm_m (2 gchon_m _[]b) qcnb 

mn_lcf_ Mcffcjil_ q[n_l. 

 B_`il_ chi]of[ncih, [hs l_g[chcha q[n_l ih nb_ 

mol`[]_ i` nb_ _rjf[hnm q[m l_gip_^ omcha [oni]f[p_^ 

`cfn_l j[j_lm. Tb_m_ m__^m q_l_ ]ofnol_^ oh^_l [m_jnc] 

]ih^cncihm ih Mol[mbca_ [h^ Seiia (MS) g_^cog b[pcha 

hcf aliqnb bilgih_ (MS00) [h^ MS g_^cog ]ihn[chcha GA3 

[h^ ][m_ch bs^lifsm[n_, [oag_hn_^ qcnb 3% q/p mo]lim_ 

[h^ 0.8% w/v [a[l. 

In vitro m__^ a_lgch[ncih  

Sn_lcf_ m__^m q_l_ chi]of[n_^ ch MS \[m[f g_^cog (PGR-

`l__) [h^ mojjf_g_hn_^ qcnb ^cff_l_hn ]ih]_hnl[ncihm i` 

GA3 [h^ ][m_ch bs^lifsm[n_ ch il^_l ni ch]l_[m_ nb_ 

a_lgch[ncih l[n_. Aff g_^c[ ]ihn[ch_^ [a[l (0.8%, q/p) [h^ 

mo]lim_ (3%, q/p). S__^m ch MS \[m[f g_^cog q_l_ om_^ [m 

[ ]ihnlif (T[\f_ 1). S__^ a_lgch[ncih `l_ko_h]s (% 

a_lgch[ncih) q[m ][f]of[n_^ \s nb_ `iffiqcha `ilgof[:  

D[n[ `il j_l]_hn[a_ a_lgch[ncih [h^ nb_ hog\_l i` ^[sm 

l_kocl_^ `il a_lgch[ncih q_l_ l_]il^_^ [ft_l ih_ q__e i` 

m__^ chi]of[ncih. Tb_m_ in vitro a_lgch[n_^ m__^fcham q_l_ 

`olnb_l om_^ [m _rjf[hnm.  

Sbiin ch^o]ncih 

 Cih]_hnl[ncih i` GA3 

[h^ C[m_ch (ga/L) 
P_l]_hn[a_ 

a_lgch[ncih 

Nog\_l i` 
^[sm l_kocl_^ 

`il 
a_lgch[ncih 

Cihnlif 

C[m_ch 

01.0 

02.0 

C[m_ch + GA3 

00.0 + 04.0 

00.0+ 08.0 

01.0+ 04.0 

02.0+04.0 

02.0+ 08.0 

19.94 ± 3.34[ 

 

33.3 ± 5.28[\ 

41.65 ± 3.73\ 

 

23.28 ± 4.09[ 

33.3 ± 5.28[\ 

63.3 ± 6.23] 

69.96 ± 6.23] 

93.32 ± 4.09^ 

24.20 ± 0.37` 

 

21.80 ± 0.58 _ 

19.50 ± 0.43^ 

 

20.2 ± 0.37^ 

19.6 ± 0.51^ 

16.8 ± 0.58] 

15 ± 0.32\ 

11.6 ± 0.75[ 

T[\f_ 1. Eff_]n i` GA3 [h^ ][m_ch bs^lifsm[n_ ih in vitro m__  ̂a_lgch[ncih ch 
O. indicum  

Note. V[fo_m [l_ l_jl_m_hn_^ [m nb_ g_[h i` nlcjfc][n_ ± SE, mcahc`c][hn p[fo_ 
[n p<0.05 q[m ][f]of[n_^ []]il^cha ni Doh][h’m gofncjf_ l[ha_- Pimnbi] n_mn 
\s omcha nb_ mn[ncmnc][f j[]e[a_ SPSS (Sn[ncmnc][f P[]e[a_ `il Si]c[f S]c-
_h]_). V[fo_ `iffiq_^ \s nb_ m[g_ f_nn_l ch [ ]ifogh cm hin mcahc`c][hnfs 
^cff_l_hn. Cihnlif- PGR-`l__ g_^cog. D[n[ q_l_ l_]il^_^ [ft_l 4-5 ^[sm i` 
m__^ chi]of[ncih. Tb_m_ _rj_lcg_hnm q_l_ j_l`ilg_^ `cp_ ncg_m; mcr m__^m 
q_l_ om_^ j_l nl_[ng_hn.  
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Cinsf_^ih[ls hi^_m jimm_mmcha [ mbiln bsji]insf, qbc]b 

q_l_ ^_lcp_^ `lig m__^fcham aliqh in vitro, q_l_ ][l_`offs 

_r]cm_^ [h^ _gjfis_^ [m _rjf[hnm ni chcnc[n_ [h^ 

jlij[a[n_ mbiinm. Tb_m_ _rjf[hnm q_l_ chnli^o]_^ chni [h 

[m_jnc] MS g_^cog mojjf_g_hn_^ qcnb p[lciom 

]ih]_hnl[ncihm i` jf[hn aliqnb l_aof[nilm (PGRm) [m 

ch^c][n_^ ch T[\f_ 2. Ep_ls g_^cog `ilgof[ncih ]ihn[ch_^ 

mo]lim_ (3% q/p) [h^ [a[l (0.8% q/p). Fiffiqcha [ `iol-

q__e ch]o\[ncih j_lci^ jimn-chi]of[ncih, ^[n[ l_a[l^cha 

nb_ g_[h hog\_l i` mbiinm j_l _rjf[hn, nb_ [p_l[a_ 

f_hanb i` mbiinm, [h^ nb_ [p_l[a_ hog\_l i` f_[p_m j_l 

_rjf[hn q_l_ g_nc]ofiomfs l_]il^_^. Tb_ MS \[m[f 

g_^cog q[m _gjfis_^ [m nb_ ]ihnlif. So\m_ko_hn ni nbcm 

chcnc[f [mm_mmg_hn, l_aof[l mo\-]ofnolcha q[m ]ih^o]n_^ 

_p_ls `iol q__em ih [ g_^cog i` c^_hnc][f ]igjimcncih. 

Eff_]n i` aliqnb [^dop[hn 

MS g_^cog ]ihn[chcha 6-\_htsf[^_hch_ (BA 22.2µM) [fih_ 

q[m chcnc[n_^ ni \_ nb_ \_mn PGR `il gofncjfscha nb_ mbiinm; 

biq_p_l, \[m[f ][ffom ^_p_fijg_hn [h^ [ fcgcn_^ [p_l[a_ 

hog\_l i` mbiinm j_l _rjf[hn q_l_ i\m_lp_^ ch cn. 

Tb_l_`il_, AaNO3 (SN, p/p 1-10ga/L) q[m n_mn_^ qcnb BA `il 

_fcgch[ncih i` nb_m_ jli\f_gm. Ti mno^s nb_ `olnb_l _ff_]n 

ih nb_ _hb[h]_g_hn i` mbiin gofncjfc][ncih l[n_, mn_lcfct_^ 

SN q[m [^^_^ ni [oni]f[p_^ g_^c[ (T[\f_ 3). 

 

In vitro liin ch^o]ncih [h^ jlifc`_l[ncih  

W_ff-aliqh gc]li-mbiinm, [\ion 3-5 ]g ch f_hanb, q_l_ 

_rjim_^ ni ]ihnchoiom _rjimol_ i` [orchm, c._., ch^if_-3-

[]_nc] []c^ (IAA) [h^ ch^if_-3-\onslc] []c^ (IBA), ch MS1/2 il 

MS \[m[f g_^cog `il liin ch^o]ncih [h^ jlifc`_l[ncih. Tb_ 

g_^cog q[m mojjf_g_hn_^ qcnb p[lscha ]ih]_hnl[ncihm i` 

IBA [h^ IAA [fih_. Agiha nb_ om_^ [orchm, ch^if_ []_nc] 

[]c^ (IAA, 2.85 µM) q[m nb_ gimn _ff_]ncp_ [h^ ch^o]_^ 

g[rcgog liinm [ft_l 20 ^[sm i` chi]of[ncih ch [ b[f`-

mnl_hanb MS g_^cog (T[\f_ 4).  

PGRm(µM) 
Apa.       hi.       
i` mbiinm/

_rjf[hn 

Apa.         
mbiin 
f_hanb 

(]g) 

Ni.   i`   
f_[p_m   / 
_rjf[hnm 

Cihnlif (qcnbion PGRm)       

BA       

  1.00± 0.01[ 
 0.79 ± 
0.08[     2.00 ± 0.01[ 

8.88 1.22 ± 0.11[\ 
 1.61 ± 
0.11\ 2.51 ± 0.15[ 

17.76  1.66 ± 0.19\ 1.76 ± 0.18\ 3.11 ± 0.59[ 

    22.2  3.95 ± 0.33]  6.23 ± 
0.47] 

7.20 ± 0.99\ 

BA+NAA 

   0.00+2.68  1.14 ± 0.095[\ 
 1.23± 

0.163[\  2.30 ± 0.06[ 

8.88+2.68  1.55 ± 0.223[\ 
1.34± 

0.091[\  2.17 ± 0.43[ 

17.6+2.68  1.22 ± 0.11[\ 
 1.41± 

0.074[\  2.11 ± 0.39[ 

22.2+2.68  1.11 ± 0.11[\ 
1.15 ± 
0.03[\ 1.77 ± 0.29[ 

T[\f_ 2. Sbiin ch^o]ncih `lig ]insf_^ih[ls hi^_m n[e_h `lig in vitro aliqh 
m__^fcham ch MS g_^cog mojjf_g_hn_^ qcnb GA3 [h^ C[m_ch bs^lifsm[n_.  

Note. Tb_ jl_m_hn_^ p[fo_m l_jl_m_hn nb_ g_[h i` nlcjfc][n_ g_[mol_g_hnm 
± mn[h^[l^ _llil. Scahc`c][h]_ [n nb_ j=0.05 f_p_f q[m ^_n_lgch_^ omcha 
Doh][h'm gofncjf_ l[ha_ jimnbi] n_mn nblioab nb_ mn[ncmnc][f miftq[l_ SPSS 
(Sn[ncmnc][f P[]e[a_ `il Si]c[f S]c_h]_). I` p[fo_m mb[l_ nb_ m[g_ f_nn_l qcnbch 
[ ]ifogh, nb_s [l_ hin ]ihmc^_l_^ mcahc`c][hnfs ^cff_l_hn. Tb_ ]ihnlif alioj 
oncfct_^ [ g_^cog qcnbion jf[hn aliqnb l_aof[nilm (PGRm). E[]b nl_[ng_hn 
alioj ]ihmcmn_^ i` hch_ _rjf[hnm. Tb_ _rj_lcg_hn q[m ]ih^o]n_^ ch 

nlcjfc][n_, qcnb [ nin[f i` 27 _rjf[hnm, [h^ ^[n[ q_l_ ]iff_]n_^ 30 ^[sm [ft_l 
chi]of[ncih. 

 PGRm (µM)   
Apa. hi. 

i` mbiinm/
_rjf[hn 

Apa. mbiin 
f_hanb (]g)   

Ni. i` f_[p_m/
_rjf[hnm 

Cihnlif (qcnbion 
PGRm)   

0.66 ± 
0.01[ 1.14±0.46[   0.77 ± 0.30[ 

BA        

4.43  
1.33 ± 
0.19[     1.23 ± 0.07[  1.77 ± 0.22[\ 

8.88   
1.25 ± 
0.13[ 1.24 ± 0.03[   1.33 ± 0.10[\ 

13.32   
1.88 ± 
0.48[ 2.21 ±0.13[\   2.66 ± 0.38\] 

BA+ AaNO3        

4.43+2.94   
3.88 ± 
0.48\ 3.13 ± 0.12\    3.99 ± 0.38] 

4.43+5.88   
16.20 ± 

0.99] 6.85 ± 1.34]   11.77 ± 1.35^ 

4.43+11.76   
3.66 ± 
0.19\ 2.86 ± 0.44[\   2.10 ± 0.29[\ 

8.88+2.94   
1.33 ± 
0.19[ 2.04 ± 0.19[\   1.11 ± 0.11[\ 

T[\f_ 3. Eff_]n i` AaNO3 ih mbiin Plifc`_l[ncih  

Note. V[fo_m [l_ nb_ g_[h i` nlcjfc][n_ ± SE mcahc`c][hn p[fo_ [n p<0.05 
][f]of[n_^ []]il^cha ni Doh][h’m gofncjf_ l[ha_- Pimnbi] n_mn \s omcha nb_ 
mn[ncmnc][f j[]e[a_ SPSS (Sn[ncmnc][f P[]e[a_ `il Si]c[f S]c_h]_). V[fo_ 
`iffiq_^ \s nb_ m[g_ f_nn_l ch [ ]ifogh cm hin mcahc`c][hnfs ^cff_l_hn. Cihnlif: 
PGR-`l__ g_^cog. E[]b nl_[ng_hn ]ihmcmn_^ i` hch_ _rjf[hnm ch _[]b. Tb_ 
_rj_lcg_hn q[m j_l`ilg_^ ch nlcjfc][n_m. Ih nin[f, 27 _rjf[hnm q_l_ om_^, 
qcnb 9 _rjf[hnm `il _[]b nl_[ng_hn, [h^ nb_ ^[n[ q[m n[e_h [ft_l 30 ^[sm i` 

chi]of[ncih.  

             PGRm                    Cih]_hnl[ncih (µM)                             Riin  

 

 Cihnlif                                                                                                         
       _ 

 IBA    1.23    _  

     2.46    +  

     4.92    + + 

 IAA                                                1.42                                          +  

     2.85                                     + + +  

                  5.71                                        _  

T[\f_ 4. Eff_]n i` IBA [h^ IAA ih liin ch^o]ncih ch in vitro l_a_h_l[n_^ mbiinm  

+ + +: [mmog_^ [m 100% l_mjihm_; + + : [mmog_^ [m 75% l_mjihm_; + : 
[mmog_^ [m 50% l_mjihm_; _  : hi liin ch^o]ncih  
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H[l^_hcha [h^ []]fcg[nct[ncih 

M[nol_, q_ff-_mn[\fcmb_^ jf[hnm qcnb mo\mn[hnc[f liin 

msmn_gm q_l_ ][l_`offs _rnl[]n_^ `lig nb_ ]ofnol_ \innf_m 

[ft_l [ mcr-q__e ]ofncp[ncih j_lci^. Tb_ jf[hn liinm q_l_ 

a_hnfs ]f_[hm_^ oh^_l [ ]ihnchoiom mnl_[g i` n[j q[n_l ni 

_fcgch[n_ [hs l_mc^o[f ]f[lca_f. So\m_ko_hnfs, nb_m_ 

jf[hnf_nm q_l_ nl[hmjf[hn_^ chni nb_lg[]if ]ojm (12 r 8 

]g2) `cff_^ qcnb [ mn_lcf_ gcrnol_ i` micf, m[h^, [h^ `[lgs[l^ 

g[hol_ (ch [ l[nci i` 3:1:1, q/q). Ti g[chn[ch ijncg[f 

bogc^cns f_p_fm, nb_s q_l_ ]ip_l_^ qcnb jf[mnc] \[am 

joh]nol_^ qcnb mg[ff bif_m [h^ jf[]_^ qcnbch [ ]ihnliff_^ 

]ofnol_ liig _hpclihg_hn (g[chn[ch_^ [n 25°C ± 2°C, qcnb 

[ 16-biol fcabn/8-biol ^[le jbinij_lci^). Tb_m_ 

nl[hmjf[hnm q_l_ q[n_l_^ ih [fn_lh[n_ ^[sm. 

 Aft_l [ aliqnb j_lci^ i` 20 ^[sm, nb_ jifs\[am 

]ip_lcha nb_ nb_lg[]if ]ojm q_l_ l_gip_^, [h^ nb_ jf[hnm 

q_l_ f_ft oh^cmnol\_^ `il [h [^^cncih[f 40 ^[sm. 

So\m_ko_hnfs, nb_s q_l_ nl[hmjf[hn_^ chni go^ jinm (15 r 

20 ]g2) ]ihn[chcha a[l^_h micf [h^ jf[]_^ ch [ al__hbiom_ 

_hpclihg_hn `il [ j_lci^ i` 12 q__em ni `[]cfcn[n_ 

[]]fcg[nct[ncih. Oh]_ [^_ko[n_fs b[l^_h_^, nb_ jf[hnm 

q_l_ nl[hm`_ll_^ ni [ jifsbiom_ `il [ nbl__-q__e 

nl[hmcncih[f jb[m_ \_`il_ \_cha _rjim_^ ni ^cl_]n mohfcabn. 

D[n[ Ah[fsmcm 

Tb_ _rj_lcg_hnm q_l_ ]ih^o]n_^ `iffiqcha [ `offs 
l[h^igct_^ ^_mcah ni [mm_mm nb_ cgj[]n i` p[lciom 

nl_[ng_hnm. E[]b nl_[ng_hn alioj ]ihmcmn_^ i` hch_ 

_rjf[hnm, [h^ nbcm m_noj q[m l_jfc][n_^ nbl__ ncg_m. 

Sn[ncmnc][f [h[fsmcm q[m ][llc_^ ion omcha nb_ SPSS 

miftq[l_ (Sn[ncmnc][f P[]e[a_ `il Si]c[f S]c_h]_, p_lmcih 

17). Ah[fsmcm i` p[lc[h]_ (ANOVA) q[m _gjfis_^, [h^ nb_ 

mn[ncmnc][f mcahc`c][h]_ i` nb_ l_mofnm q[m [mm_mm_^ omcha 

Doh][h'm gofncjf_ l[ha_ jimn bi] n_mn. Scahc`c][h]_ q[m 

]ihmc^_l_^ [n [ f_p_f i` j<0.05. 

 

R_mofnm  

Eff_]n i  ̀GA3 [h  ̂C[m_ch Hs^lifsm[n_ ih m__  ̂a_lgch[ncih:  

Ih il^_l ni a_n l[jc^ a_lgch[ncih i` m__^m, GA3 (0-8ga/

L) [h^ ][m_ch bs^lifsm[n_ (0-2ga/L) q_l_ [^^_^ ni nb_ 

MS \[m[f g_^cog. S__^m chi]of[n_^ ih MS g_^cog 

mojjf_g_hn_^ qcnb GA3 [h^ ][m_ch bs^lifsm[n_ mbiq_^ 

[ mcahc`c][hn ch]l_[m_ ch a_lgch[ncih j_l]_hn[a_ qcnbch 

10-15 ^[sm [`n_l chi]of[ncih [m ]igj[l_^ ni nb_ m__^m 

chi]of[n_^ ch MS \[m[f g_^cog qcnbion GA3 [h^ ][m_ch 

bs^lifsm[n_. Tb_ g_[h p[fo_ i` a_lgch[ncih j_l]_hn[a_ 

l_p_[f_^ nb[n nb_ [^^cncih i` GA3 [h^ ][m_ch bs^lifsm[n_ 

ni nb_ \[m[f g_^cog q[m _``_]ncp_ `il [ff ]ig\ch[ncihm 

om_^. Tb_ a_lgch[ncih j_l]_hn[a_ ch]l_[m_^ qcnb [h 

ch]l_[m_ ch nb_ ]ih]_hnl[ncih i` GA3 [h^ ][m_ch 

bs^lifsm[n_. Tb_ [^^cncih i` GA3 (8 ga/L) [h^ ][m_ch 

bs^lifsm[n_ (2 ga/L) ni nb_ MS \[m[f g_^cog ch]l_[m_^ 

nb_ a_lgch[ncih j_l]_hn[a_ oj ni 93.32 j_l]_hn ch [ 

gchcgog hog\_l i` ^[sm (11.6 ^[sm) (T[\f_ 1). 

Dc``_l_hn mn[a_m i` m__^ a_lgch[ncih [l_ mbiqh ch 

Fcaol_ 1 ([ - ^). Tb_ l_mofnm ch^c][n_ nb[n ][m_ch 

bs^lifsm[n_ [h^ GA3 q_l_ \inb _``_]ncp_ ch ch]l_[mcha 

nb_ l[n_ i` a_lgch[ncih, [fiha qcnb [ ^_]l_[m_ ch nb_ 

hog\_l i` ^[sm l_kocl_^ `il a_lgch[ncih. GA3 [h^ 

][m_ch bs^lifsm[n_ ch ]ig\ch[ncih q_l_ `ioh^ ni acp_ 

nb_ \_mn l_mjihm_ ch [ mbiln ^ol[ncih qcnb [ g[rcgog 

j_l]_hn[a_ i` a_lgch[ncih. S__^m chi]of[n_^ ch MS \[m[f 

g_^cog [fmi mbiq_^ a_lgch[ncih, \on nb_ l_mjihm_ q[m 

^_f[s_^ (24.2 ^[sm), qcnb [ a_lgch[ncih j_l]_hn[a_ i` 

ihfs 19.94.  

Sbiin ch^o]ncih:  

Ti m__ nb_ msh_lacmnc] _``_]n i` nb_ ]sniechch–[orch 

]ig\ch[ncih ih mbiin ch^o]ncih [h^ gofncjfc][ncih, [ 

]insf_^ih[ls hi^_ qcnb [ mbiln bsji]insf i` [h in vitro 

a_lgch[n_^ m__^fcha q[m om_^ [m nb_ _rjf[hn. Ni^[f 

m_ag_hnm `[cf_^ ni ch^o]_ giljbia_h_mcm ch nb_ MS \[m[f 

g_^cog; nb_s l_g[ch_^ al__h `il oj ni 15 ^[sm, 

al[^o[ffs \_][g_ \liqh, [h^ `ch[ffs ^c_^ [`n_l 30 ^[sm i` 

chi]of[ncih. Ni \o^ \l_[em q_l_ i\m_lp_^ `lig 

]insf_^ih[ls hi^_ _rjf[hnm ch nb_ g_^cog qcnbion 

aliqnb l_aof[nilm. Ih]iljil[ncih i` ]sniechch (BA) [h^ 

[orch (NAA) mbiq_^ \o^ \l_[e [h^ mbiin aliqnb (T[\f_ 

2, Fcaol_ 1, _). Agiha nb_ ]ih]_hnl[ncihm [h^ 

]ig\ch[ncihm i` BA, (22.2 µM) q[m `ioh^ ni \_ nb_ gimn 

_``_]ncp_ ]ih]_hnl[ncih `il mbiin jlifc`_l[ncih qb_h om_^ 

[fih_, [m nbcm q[m [\f_ ni jli^o]_ [ al_[n_l hog\_l i` 

b_[fnbc_l mbiinm (3.95 ± 0.330) j_l _rjf[hn ch MS g_^cog. 

Tb_ mbiin f_hanb [h^ hog\_l i` f_[p_m [fmi ch]l_[m_^ ni 

6.23 ± 0.466 [h^ 7.2 ± 0.986, l_mj_]ncp_fs, qb_h BA q[m 

om_^ ch nb_ MS g_^cog `il mbiin ch^o]ncih. BA (22.2 µM) 

q[m `ioh^ ni \_ ijncgog `il mbiin ch^o]ncih \on ^c^ hin 

`[]cfcn[n_ g[mmcp_ mbiin jlifc`_l[ncih, [h^ nb_ hog\_l i` 

f_[p_m q[m `ioh^ ni \_ f_mm [h^ s_ffiq ch ]ifil. 

Tb_l_`il_, [ aliqnb [^dop[hn q[m om_^.  

Eff_]n i` aliqnb [^dop[hn ih mbiin jlifc`_l[ncih:  

Ti ijncgct_ nb_ hog\_l i` mbiinm j_l _rjf[hn, mcfp_l 

hcnl[n_ (AaNO3) q[m om_^ [m [h [^dop[hn. Fil gofncjf_ 

mbiin ch^o]ncih, nb_ ch-pcnli l_a_h_l[n_^ jf[hnf_nm q_l_ 

nl[hm`_ll_^ ni nb_ MS g_^cog mojjf_g_hn_^ qcnb BA 

[fih_ [h^ ch ]ig\ch[ncih qcnb AaNO3. Tb_ _``_]n i` 

]ihnchoiom mojjf_g_hn[ncih i` PGRm ih ^cl_]n mbiin 

jlifc`_l[ncih q[m i\m_lp_^ oj ni nbl__ mo\]ofnol_ mn[a_m 

i` 20 ^[sm _[]b. Ih il^_l ni `ch^ nb_ ijncgog 

]ih]_hnl[ncih i` AaNO3 `il \_mn mbiin jlifc`_l[ncih, 

^c``_l_hn ]ih]_hnl[ncihm i` AaNO3 [h^ BA q_l_ om_^. Tb_ 

[^^cncih i` AaNO3 ni nb_ g_^cog mcahc`c][hnfs _hb[h]_^ 

mbiin jlifc`_l[ncih, [m ch^c][n_^ ch T[\f_ 3 [h^ Fcaol_ 1 (`

-a). Flig nbcm _rj_lcg_hn, cn q[m l_p_[f_^ nb[n mbiin 

_fiha[ncih [h^ jlifc`_l[ncih q_l_ _hb[h]_^ mo``c]c_hnfs 

ih BA (4.43 µM) qcnb AaNO3 (5.88 µM). Hiq_p_l, nb_ l[n_ 

i` mbiin jlifc`_l[ncih ^_]l_[m_^ [n bcab_l ]ih]_hnl[ncihm 

i` AaNO3 (11.76 µM).  

 MS g_^cog mojjf_g_hn_^ qcnb BA (4.43 µM) [h^ 

(5.88 µM) mcahc`c][hnfs ch]l_[m_^ nb_ hog\_l i` mbiinm ni 

16.2 ± 0.986 mbiinm j_l _rjf[hn qcnb [ b_cabn i` 6.85 ± 

1.33 ]g [h^ [ al_[n_l hog\_l i` al__h f_[p_m (11.77 ± 

1.35). Si, nb_ [^^cncih i` AaNO3 [h^ BA ni nb_ MS \[m[f 

g_^cog b[^ [ jimcncp_ _``_]n ih nb_ aliqnb [h^ b_[fnb i` 

nb_ qbif_ jf[hn. Wcnb nb_ [^^cncih i` AaNO3 (5.88 µM) 

qcnb BA (4.43 µM), nb_ hog\_l i` mbiinm domn ^io\f_^ 

(16.2 ± 0.986 mbiinm j_l _rjf[hn), [h^ nb_m_ jf[hnf_nm 

q_l_ `olnb_l _fiha[n_^ ch MS g_^cog mojjf_g_hn_^ 

qcnb BA (22.2 µM) (Fcaol_ 1, b). 
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In vitro liin jlifc`_l[ncih   

W_ff-aliqh mbiinm, [\ion 3 -5 ]g ch f_hanb, q_l_ 

nl[hm`_ll_^ ni MS1/2 il MS \[m[f g_^cog `il liin ch^o]ncih 

[h^ jlifc`_l[ncih. Tb_ g_^cog q[m mojjf_g_hn_^ qcnb 

p[lscha ]ih]_hnl[ncihm i` IBA [h^ IAA [fih_. Agiha nb_ 

om_^ [orchm, IAA (2.85 µM) q[m `ioh^ ni \_ nb_ gimn 

_ff_]ncp_ [h^ ch^o]_^ g[rcgog liinm [ft_l 20 ^[sm i` 

chi]of[ncih ch [ b[f`-mnl_hanb MS g_^cog (T[\f_ 4, Fcaol_ 

3, [-]). 

A]]fcg[nct[ncih: 

W_ff-liin_^ jf[hnf_nm q_l_ nl[hm`_ll_^ ni nb_ nb_lg[]if 

]ojm ]ihn[chcha mn_lcf_ micf, m[h^, [h^ `[lgs[l^ g[hol_ 

[h^ nb_h mo]]_mm`offs []]fcg[nct_^ ch ]ofnol_ liig 

]ih^cncihm (25 ± 2° C, 80% l_f[ncp_ bogc^cns) `il `cp_ q__em 

qcnb 70% molpcp[f (Fcaol_ 3, ^–`). Tb_h nb_s q_l_ 

nl[hm`_ll_^ ni jinm ]ihn[chcha a[l^_h micf, e_jn ch [ 

jifsbiom_ `il `olnb_l aliqnb, [h^ `ch[ffs jf[]_^ ch ^cl_]n 

mohfcabn. 

Fca. 1. In vitro jlij[a[ncih i` O.indicum nblioab ]insf_^ih[ls hi^_m 

([) Ihi]of[ncih i` m__^m ch MS g_^cog mojjf_g_hn_^ qcnb GA3  (8 ga/f) [h^ ][m_ch bs^lifsm[n_ (2 ga/f). (\,]) In vitro a_lgch[ncih i` m__^m [ft_l n_h ^[sm (\) [h^ 
18 ^[sm (]). (^,_) Sbiin ch^o]ncih `lig ]insf_^ih[ls hi^_m i` in vitro a_lgch[n_^ jf[hnf_nm i` O. indicum [ft_l nqi q__em (^) [h^ nbl__ q__em (_) i  ̀chi]of[ncih ch 
MS g_^cog mojjf_g_hn_^ qcnb BA (22.2 µM). (`,a) . In vitro mbiin jlifc`_l[ncih [ft_l `iol q__em i` chi]of[ncih ch MS g_^cog mojjf_g_hn_^ qcnb BA (4.43 µM) [h  ̂
aliqnb [^dop[hn AaNO3 (5.88 µM). Tb_ hog\_l i` mbiinm ch]l_[m_^ ni 16.2 ± 0.986 mbiinm/ _rjf[hnm [ft_l nb_ [^^cncih i` [h [^dop[hn ni nb_ g_^cog [m ]igj[l_^ 
ni 8.22 ± 0.11 mbiinm/ _rjf[hnm qcnbion nb_ [^^cncih i` AaNO3. (b) Sbiin _fiha[ncih [ft_l mcr q__em i` ch]o\[ncih ch MS g_^cog mojjf_g_hn_^ qcnb BA (22.2µM). 
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Dcm]ommcih 

Ih nb_ h[nol[f _hpclihg_hn, nb_ l_a_h_l[ncih i` O. indicum 

l_fc_m ih `[]nilm mo]b [m m__^ pc[\cfcns, a_lgch[ncih, [h^ 

m__^fcha _mn[\fcmbg_hn. Tb_ a_lgch[ncih jli]_mm chpifp_m 

[ m_ko_h]_ i` _p_hnm, \_achhcha qcnb q[n_l [\miljncih 

nblioab cg\c\cncih, ch`fo_h]_^ \s m__^ ]igjimcncih. Tbcm 

chcnc[f mn_j cm `iffiq_^ \s _g\lsi _rj[hmcih, f_[^cha ni nb_ 

lojnol_ i` ]ip_lcha f[s_lm [h^ nb_ _g_la_h]_ i` nb_ 

l[^c]f_ [m nb_ `ch[f jb[m_ i` a_lgch[ncih. Ufncg[n_fs, liin 

_g_la_h]_ i]]olm `lig nb_ mq_ffcha l[^c]f_, qbcf_ mbiin 

_g_la_h]_ ilcach[n_m `lig nb_ jfogof_. 

 Uh^_l h[nol[f ]ih^cncihm, O. indicum m__^m nsjc][ffs 

a_lgch[n_ _[lfs ch nb_ l[chs m_[mih, mj_]c`c][ffs `lig M[s 

ni Aoaomn. Tb_ mo]]_mm i` m__^ a_lgch[ncih cm al_[nfs 

ch`fo_h]_^ \s jl_p[cfcha q_[nb_l ]ih^cncihm, qbc]b ][h 

[ff_]n nb_ i]]oll_h]_ [h^ _rn_hn i` m__^ ch`_]ncihm. 

Pbsninirchm, mo\mn[h]_m jli^o]_^ \s `ohac, ][h chbc\cn 

m__^ a_lgch[ncih, [h^ m__^fcham [l_ mom]_jnc\f_ ni `oha[f 

^_][s. Ih nb_ Kog[oh l_acih i` nb_ C_hnl[f Hcg[f[s[, 

`ioln__h m__^-\ilh_ `ohac b[p_ \__h cmif[n_^ `lig             

O. indicum m__^m. S__^fcham i` O. indicum l_kocl_ 

gi^_l[n_ mb[^_ ^olcha nb_cl _[lfs mn[a_m i` aliqnb. 

Hiq_p_l, nb_ mj_]c_m `[]_m ]b[ff_ha_m mo]b [m fiq m__^ m_n 

[h^ l_^o]_^ m__^ pc[\cfcns, l_mofncha ch a_lgch[ncih cmmo_m. 

A^^cncih[ffs, nb_ m][nn_l_^ ^cmnlc\oncih i` nb_ jf[hn [h^ cnm 

l_fc[h]_ ih \[n jiffch[ncih b[m \_]ig_ jli\f_g[nc] ^o_ ni 

^_]fchcha \[n jijof[ncihm, jin_hnc[ffs d_ij[l^ctcha nb_ 

mj_]c_m ^o_ ni jiil jiffch[ncih _ffc]c_h]s. Ohfs 30% i` nb_ 

m__^m b[p_ \__h `ioh^ ni \_ pc[\f_ [m [ l_mofn. 

 Folnb_lgil_, _rn_hmcp_ liin b[lp_mncha `il 

g_^c]ch[f joljim_m, fiq m__^ pc[\cfcns, [ mfiq l[n_ i` 

a_lgch[ncih, [h^ fcgcn_^ mo]]_mm ch jlij[a[ncih nblioab 

mn_g ]onncham b[p_ cgjim_^ mcahc`c][hn ]ihmnl[chnm ih nb_ 

h[nol[f jijof[ncihm i` nbcm nl__. R_jilnm b[p_ [fmi 

ch^c][n_^ fiq `locn m_nm ^o_ ni chmoffc]c_hn jiffch[ncih, 

]ihnlc\oncha ni m__^ [\ilncih ch nbcm mj_]c_m.  

 Gcp_h nb_m_ ]b[ff_ha_m, nbcm mno^s [cgm ni _hb[h]_ 
nb_ m__^ a_lgch[ncih i` O. indicum, ]ihmc^_lcha nb_ 

p[lciom `[]nilm cgj[]ncha cnm h[nol[f l_a_h_l[ncih [h^ 

molpcp[f. Pl_pciomfs, nb_ lif_ i` h[nol[f ila[hc] _rnl[]nm, 

Fca. 2. In vitro liin ch^o]ncih [h^ jlifc`_l[ncih  

([,\) Riin ch^o]ncih ch q_ff-^_p_fij_^ mbiinm i` O. indicum [ft_l 15-30 ^[sm i` ch]o\[ncih ch b[f`- mnl_hanb MS g_^cog ]ihn[chcha 4.92 µM IBA ([) [h^ 2.85 µM 
IAA (\), l_mj_]ncp_fs. (]) Pl_j[l[ncih i` jf[hnf_nm `il []]fcg[nct[ncih [h^ b[l^_hcha. (^) A]]fcg[nct[ncih i` in vitro l[cm_^ jf[hnf_nm i` O. indicum ch nb_ al__hbiom_ 
\s miqcha nb_g ch [ gcrnol_ i` mn_lcf_ micf, m[h^, [h^ `[lgs[l^ g[hol_ (3:1:1). (_) H[l^_hcha oh^_l ex-situ ]ih^cncihm i` jf[hnm [ft_l 25 ^[sm i` []]fcg[nct[ncih ch 
nb_ al__hbiom_. 
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ch]fo^cha ][m_ch bs^lifsm[n_, ch ncmmo_ ]ofnol_ g_^cogm 

q[m mno^c_^. Pl_pciomfs, ch nb_ ][m_ i` O. indicum, ][m_ch 

bs^lifsm[n_ b_fj_^ ch nb_ _ffc]c_hn l_a_h_l[ncih l_mjihm_ 

[h^ jlifc`_l[ncih i` mbiinm (22, 23). Ih inb_l mno^c_m, GA3 

[h^ Z_[nch q_l_ l_jiln_^ ni b[p_ [ mcahc`c][hn _ff_]n ih 

nb_ a_lgch[ncih i` O. indicum m__^m, [h^ ih ]igj[lcha 

nb_m_ nqi [^^cncp_m, GA3 [fih_ [n fiq_l ]ih]_hnl[ncihm (60 

jjg) b[^ ni b[p_ [ jli`ioh^ _ff_]n ih m__^ a_lgch[ncih 

j_l]_hn[a_ (70%) \s \l_[echa m__^ ^ilg[h]s (24). 

R_jilnm [l_ [fmi [p[cf[\f_ ih Asparagus sprengeri, qb_l_ 

bcab ]ih]_hnl[ncihm i` IAA [h^ GA3 b[^ [ mcahc`c][hn _ff_]n 

ih m__^ a_lgch[ncih ch ^[le ]ih^cncihm (25, 26). C[m_ch cm 

[h ila[hc] hcnlia_h mojjf_g_hn nb[n []nm [m [ aii^ miol]_ 

i` l_^o]_^ hcnlia_h [h^ b[m qc^_fs \__h om_^ ch _g\lsi 

]ofnol_. In ][h \_ [ miol]_ i` ][f]cog, jbimjbilom, m_p_l[f 

gc]li_f_g_hnm, [h^, cgjiln[hnfs, [ gcrnol_ i` oj ni 

_cabn__h [gchi []c^m. Tb_ hcnlia_h ^_`c]c_h]s ][h \_ 

]b_[jfs `of`cff_^ \s cnm [^^cncih. Pl_mog[\fs, cn ]ihn[chm 

mig_ mncgof[nils `[]nil s_n ohc^_hnc`c_^ (22).  In b[m \__h 

moaa_mn_^ nb[n nb_ jimcncp_ _ff_]n i` l_^o]_^ hcnlia_h 

(ila[hc] hcnlia_h) ch ]igj[lcmih ni chila[hc] miol]_m cm 

[mmi]c[n_^ qcnb nb_ _hb[h]_^ gi\cfcns i` nb_ `ilg_l [n 

fiq_l _h_las ]imn ch ]igj[lcmih ni nb_ f[nn_l (27). GA3 

gcabn _hb[h]_ nb_ aliqnb jin_hnc[f i` nb_ _g\lsi, [m 

l_jiln_^ \s (28, 29). In g[s [fmi ch^o]_ nb_ ^_al[^[ncih i` 

`ii^ l_m_lp_m ch nb_ _h^imj_lg \s mncgof[ncha bs^lifsnc] 

_htsg_ []ncpcns, [m moaa_mn_^ \s (30, 31).Tb_ mncgof[ncih 

i` bs^lifsnc] _htsg_ []ncpcns \s GA3 ]ihnlc\on_m ni nb_ 

cgjlip_g_hn i` m__^ a_lgch[ncih l[n_ nblioab nlcjb[mc] 

[]ncih - \s \l_[echa ^ilg[h]s, jligincha a_lgch[ncih, 

[h^ chbc\cncha nb_ [\m]cmc] []c^ _ff_]n (32).  

 Tb_l_`il_, ch nb_ jl_m_hn mno^s, nb_ [^^cncih i` GA3 

(8ga/L) [h^ ][m_ch bs^lifsm[n_ (2 ga/L) ni nb_ MS \[m[f 

g_^cog ch]l_[m_^ nb_ a_lgch[ncih j_l]_hn[a_ oj ni 93.32 

j_l]_hn ch [ gchcgog hog\_l i` ^[sm (11.6 ^[sm). Oh nb_ 

\[mcm i` nb_ `ch^cham ch T[\f_ 2 (c._., [pa. hi. i` mbiinm, [pa. 

mbiin f_hanb, [h^ [pa. hi. i` f_[p_m), MS + BA (22.2 µM) 

q[m `ioh^ ni \_ nb_ \_mn g_^cog. (23), l_jiln_^ mbiin \o^ 

chcnc[ncih `lig [rcff[ls \o^ [h^ mbiin chcnc[ncih `lig ][ffom 

ch O. indicum (33) qbcf_ mno^scha mbiin ch^o]ncih `lig 

[jc][f [h^ [rcff[ls \o^, `ioh^ BA [h^ 2, 4-D [m nb_ \_mn 

gofncjf_ mbiin ch^o]cha PGRm. BA (3.0 ga/L) [h^ NAA (0.5 

ga/L) q_l_ ]ihmc^_l_^ \_mn `il mbiin ch^o]ncih [h^ 

jlifc`_l[ncih \s (15). Hiq_p_l, D[f[f [h^ R[c, (34) om_^ BA 

(8.87µM), IAA (2.85µM), [h^ GA3 (1.44µM) ni i\n[ch nb_ bcab 

`l_ko_h]s i` mbiin ch^o]ncih [h^ jlifc`_l[ncih. Flig nb_ 

`ch^cham i` T[\f_ 3, cn q[m l_p_[f_^ nb[n mbiin _fiha[ncih 

[h^ jlifc`_l[ncih i` mbiinm q_l_ _hb[h]_^ moffc]c_hnfs \s 

nb_ [^^cncih i` aliqnb [^dop[hn ch MS \[m[f g_^cog BA 

(4.43 µM) qcnb AaNO3 (5.88 µM). Tb_ l[jc^ _hb[h]_g_hn ch 

nb_ hog\_l i` mbiinm \s nb_ [^^cncih i` AaNO3 cm 

[nnlc\on_^ ni nb_ `[]n nb[n AaNO3 cm [ jin_hn _nbsf_h_ 

chbc\cnil. In chbc\cnm _nbsf_h_ []ncpcns nblioab Aa++ cihm \s 

l_^o]cha nb_ l_]_jnil ][j[]cns ni \ch^ _nbsf_h_ (35). In 

[]nm [m [h chbc\cnil i` 1-[gchi]s]fijlij[h_ -1-][l\irsfc] 

[]c^, qbc]b cm [ jl_]olmil i` _nbsf_h_ ch nb_ \cimshnb_nc] 

j[nbq[s (36). Tb_ ch]iljil[ncih i` mcfp_l hcnl[n_ ch nb_ 

]ofnol_ g_^cog al_[nfs cgjlip_^ nb_ l_a_h_l[ncih i` 

g[hs ^c]in [h^ gihi]in ]ofnol_m (37). In cm ]ihmc^_l_^ ni 

l_^o]_ mbiin ila[hia_h_mcm in vitro, nb_l_\s ch]l_[mcha 

mbiin jlifc`_l[ncih qb_h om_^ qcnb ]sniechchm mo]b [m TDZ 

(38-40). Scfp_l hcnl[n_ b[m \__h om_^ `il mbiin _fiha[ncih 

ch Capsicum (41). Hiq_p_l, ch]l_[m_^ hog\_lm i` mbiinm ch 

]o]og\_l q_l_ []bc_p_^ \s nb_ ch]iljil[ncih i` mcfp_l 

hcnl[n_ (42). MS g_^cog mojjf_g_hn_^ qcnb mfcp_l hcnl[n_ 

[fmi _hb[h]_^ nb_ `l_ko_h]s i` mbiin l_a_h_l[ncih ch 

Brassica mj_]c_m (43). 

 Aorch b[m [h _ff_]n ih in vitro liin ch^o]ncih [h^ 

jlifc`_l[ncih. IBA cm nb_ gimn ]iggih [orch om_^ `il liin 

ch^o]ncih, s_n ch nb_ ]oll_hn mno^s, IAA, (2.85 µM) a[p_ nb_ 

\_mn l_mjihm_ ch b[f` MS g_^cog (Fcaol_ 2- [, \). Sno^c_m 

ih PGRm ch^o]cha liinm ch nb_ jf[hnm [fmi l_p_[f_^ nb[n nb_ 

\_mn p[lc[hn g_^cog cm MS qcnb nb_ [^^cncih i` IAA, qb_l_ 

nb_ if^_l liinm [l_ al[^o[ffs l_jf[]_^ qcnb nb_ h_q ih_m 

(44). IAA cm ]ihmc^_l_^ ni \_ nb_ gimn cgjiln[hn h[ncp_ 

[orch ch bcab_l jf[hnm [h^ cm [fmi, nb_l_`il_, nb_ gimn 

mno^c_^. Eria_hiom IAA, ch mig_ ][m_m, ][h jligin_ liin 

_fiha[ncih (45–47). Aff nb_ in-vitro l_a_h_l[n_^ jf[hnm q_l_ 

[]]fcg[nct_^ (Fcaol_ 2], 2^) \s miqcha nb_g ch [ gcrnol_ i` 

mn_lcf_ micf, m[h^, [h^ `[lgs[l^ g[hol_. Tb_ jf[hnm q_l_ 

b[l^_h_^ q_ff ch nb_ al__hbiom_ [h^ `ch[ffs ch nb_ ex-situ 

]ih^cncihm (Fcaol_ 2_). 

 

Cih]fomcih   

Tbcm mno^s jl_m_hnm [h _ffc]c_hn jlini]if `il nb_ bcab-

`l_ko_h]s l_a_h_l[ncih i` O. indicum, [ p[fo[\f_ g_^c]ch[f 

`il_mn nl__. Ojncg[f mbiin gofncjfc][ncih q[m []bc_p_^ 

omcha MS g_^cog mojjf_g_hn_^ qcnb 22.2 µM BA, qbcf_ 

2.85 µM IAA ch MS1/2 g_^cog jlip_^ c^_[f `il ch pcnli liin 

ch^o]ncih. Tb_ chnli^o]ncih i` nb_ aliqnb [^dop[hn mcfp_l 

hcnl[n_ hin ihfs ch]l_[m_^ nb_ l[n_ i` mbiin gofncjfc][ncih 

\on [fmi cgjlip_^ jf[hn b_cabn [h^ nb_ hog\_l i` b_[fnbs 

f_[p_m j_l _rjf[hn. Tbcm jlini]if b[m nb_ jin_hnc[f ni 

l_^o]_ nb_ ch^cm]lcgch[n_ _rjficn[ncih i` h[nol[f O. 

indicum jijof[ncihm, g__ncha nb_ ^_g[h^m i` 

jb[lg[]_onc][f ch^omnlc_m `il p[lciom jf[hn j[lnm. In [fmi 

iff_lm [h _ffc]c_hn in vitro msmn_g `il O. indicum 

cgjlip_g_hn, g[mm gofncjfc][ncih, [h^ ]ihm_lp[ncih. 

 

A]ehiqf_^a_g_hnm 

Tb_ [onbilm qcmb ni mch]_l_fs []ehiqf_^a_ nb_ 
D_j[lng_hn i` Bcin_]bhifias, Kog[oh Uhcp_lmcns, 

N[chcn[f, Unn[l[eb[h^, Ih^c[, `il jlipc^cha nb_ h_]_mm[ls 

`[]cfcnc_m [h^ mojjiln `il nbcm mno^s. 

 

Aonbilm' ]ihnlc\oncihm 

N J jf[hh_^ nb_ ^_mcah i` nb_ mno^s, ][llc_^ ion nb_ 

_rj_lcg_hnm, j_l`ilg_^ mn[ncmnc][f [h[fsmcm, [h^ ^l[ft_^ 

nb_ g[hom]lcjn. T N l_pcm_^ nb_ g[hom]lcjn. Aff nb_ [onbilm 

[jjlip_^ [h^ l_[^ nb_ `ch[f g[hom]lcjn.  

 

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

D_]f[l[ncih : Tb_ [onbilm ^_]f[l_ hi ]ih`fc]n i` chn_l_mn.  

Enbc][f cmmo_m: Nih_. 
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