
  

Pf[hn S]c_h]_ Ti^[s, ISSN 2348-1900 (ihfch_) 

 OPEN ACCESS 

 

ARTICLE HISTORY 

R_]_cp_^: 02 M[l]b 2024 
A]]_jn_^: 21 Ajlcf 2024 

Ap[cf[\f_ ihfch_ 
V_lmcih 1.0 : 07 M[s 2024 

 

 

 

A^^ctcon[l cn`orm[tcon 

P__r r_vc_w: Po\fcmb_l nb[hem S_]ncih[f E^cnil 
[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 

S[l[^[ P, S[bii AK, Sq[ch SC, D[mb SN, P[h-
^[ RK, D[mb A. Ih`fo_h]_ i` jf[hn aliqnb l_ao-
f[nilm ih ko[fcn[ncp_ [nnlc\on_m i` []c^ fcg_ 
Kofc[h[ fi][f ch O^cmb[ . Pf[hn S]c_h]_ Ti^[s 
(E[lfs A]]_mm). bnnjm://^ic.ila/10.14719/
jmn.3476 

A\str[]t  

Kofc[h[ fcg_ cm [h ionmn[h^cha O^cmb[ ]ofncp[l qcnb mcahc`c][hn jin_hnc[f ni 

\_ ch]fo^_^ ch `onol_ ]lij cgjlip_g_hn ij_l[ncihm ^o_ ni cnm `f[pil [h^ 

doc]_ ]ihn_hn. Tbcm l_m_[l]b q[m ]ih^o]n_^ [n nb_ Hilnc]ofnol[f R_m_[l]b 

Sn[ncih, D_j[lng_hn i` Flocn S]c_h]_ [h^ Hilnc]ofnol[f T_]bhifias, Olcmm[ 

Uhcp_lmcns i` Aalc]ofnol_ [h^ T_]bhifias, Bbo\[h_mq[l ^olcha 2019–2020 

[h^ 2020–2021 ni ^_n_lgch_ nb_ ijncg[f aliqnb l_aof[nil ch n_lgm i` ko[fc-

ns g_nlc]m. ]_ln[ch aliqnb l_aof[nilm 2,4-D (2,4-D @ 10 jjg [h^ 20 jjg) 

[h^ GA3 (GA3 @ 50 jjg [h^ 100 jjg) [h^ NAA (NAA @ 100 jjg [h^ 200 

jjg) [h^ SA (SA @ 100 jjg [h^ 200 jjg) [h^ SPMD (SPMD @ 0.01 jjg 

[h^ 0.5 jjg) [h^ PUT (PUT @ 0.01 jjg [h^ 0.5 jjg) [h^ BR (BR @             

0.1 jjg [h^ 0.5 jjg) ko[fcns i` A]c^ Lcg_ eofc[h[ fi][f. Tb_ \cig_nlc][f 

i\m_lp[ncihm ih p[lciom ko[fcns `_[nol_m q_l_ l_]il^_^ ch nb_ m[g_ m_[mihm 

ip_l 2 s_[lm. Tb_ \_mn q[m `il `locn ko[fcns, qbc]b b[m \__h ^_n_lgch_^ ih 

nb_ \[mcm i` aliqnb l_aof[nilm j_l`ilg[h]_m, [m aliqnb l_aof[nil p[lc[ncih 

b[m [ mcahc`c][hn _ff_]n ih nb_ ko[fcns i` `locn. Bl[mmchimn_lic^m mbiq_^ nb_ 

\_mn _ff_]nm `il TSS (7.17 iBlcr), []c^cns (6.05 %), nin[f moa[l ]ihn_hn (0.61 %), 

l_^o]cha moa[l ]ihn_hn (0.41 %), [m]il\c] []c^ (36.35 ga j_l 100 gL i` 

doc]_), ]bfilijbsff ]ihn_hn (33.03 ga/100 a), `f[pihic^ ]ihn_hn               

(119.91 ga/100 a), jlin_ch (0.82 ga/100 a) [h^ ][l\ibs^l[n_ ]ihn_hn   

(10.29 ga/100a) qcnb nb_ inb_l nl_[ng_hnm, ch]fo^cha nb_ ohnl_[n_^ `locnm ch 

\inb s_[lm i` nb_ mno^s. Ool l_mofnm l_p_[f_^ nb[n nb_ BR a[p_ moj_lcil l_-

mofnm ch ko[fcns [nnlc\on_m `il Kofc[h[ fcg_ ch nb_ E[mn [h^ Sionb_[mn Ci[mn[f 

Pf[ch Zih_m i` O^cmb[.   

 

K_ywor^s  

\l[mmchimn_lic^m; fcg_; []c^cns; nin[f moa[l ]ihn_hn; ]bfilijbsff ]ihn_hn   

 

Intro^u]tcon  

A]c^ fcg_ (C. aurantifolia mqchaf_) \_fiham ni nb_ `[gcfs Ron[]_[_. In ilcac-

h[n_^ ch Ih^c[ [h^ nb_h _rj[h^_^ ni nb_ Mc^^f_ E[mn [h^ inb_l nlijc][f [h^ 

mo\nlijc][f l_acihm. Tb_ M[sol\b[hd [l_[ i` O^cmb[ jlcg[lcfs aliqm Kofc[h[ 

fcg_, [ fi][f _fcn_ l_hiqh_^ `il cnm mct_ [h^ doc]_ ]ihn_hn. Tb_ nl[^cncih[f 

]ofncp[ncih i` Kofc[h[ fcg_ n[e_m jf[]_ ch nb_ pcff[a_ Kofc[h[, qb_l_ nb_ 

h[g_ ilcach[n_m, [h^ cn mj[hm [jjlircg[n_fs 500 b[ ch nb_ ^cmnlc]n, qcnb 

qc^_mjl_[^ ]ofncp[ncih ih \inb mc^_m i` nb_ Bo^b[\[f[ha[ lcp_l (1). 

 Nog_liom p[lc_nc_m i` []c^ fcg_ [l_ ^_p_fij_^ ch Ih^c[, qcnb p[lc[\cf-

cns ch `f[piol [h^ n[mn_. Kofc[h[ fcg_ cm [ fi][f _fcn_ f[h^l[]_ i` nb_ M[sol-
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bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

\b[hd ^cmnlc]n i` O^cmb[, qb_l_ cn cm _rn_hmcp_fs aliqh [m 

nb_ bin mogg_l [h^ ]if^ qchn_l ]fcg[n_ i` nb_ [l_[ cm _r-

nl_g_fs ]ih^o]cp_ ni cnm ^_p_fijg_hn.  

 Pf[hn aliqnb l_aof[nilm [l_ om_^ ch ]cnlom jli^o]-

ncih [lioh^ nb_ afi\_. Tb_s [l_ om_^ ch il]b[l^m ni jli-

gin_ il jl_p_hn p_a_n[ncp_ aliqnb,  g[hcjof[n_ `fiq_lcha,  

gi^c`s `locn m_n [h^ `locn aliqnb,  cgjlip_ chn_lh[f `locn 

ko[fcns fce_ TSS, doc]_, []c^cns [h^ _rn_lcil lch^ ko[fc-

ns nl[cnm mo]b [m `clgh_mm [h^ ]ifiol _n]. 

 Ih il^_l ni ch]l_[m_ nb_ jli^o]ncih i` bcab-ko[fcns 

`locnm, nb_ om_ i` jf[hn aliqnb l_aof[nilm b[m \_]ig_ [ 

]lo]c[f ]igjih_hn i` gi^_lh [alc]ofnol[f jl[]nc]_m. Pf[hn 

aliqnb l_aof[nilm `[ff chni ih_ i` 2 ][n_ailc_m []]il^cha ni 

biq fiha nb_s b[p_ \__h [ g[dil j[ln i` nb_ bilnc]ofnol[f 

ch^omnls. 

 Tb_l_ [l_ mig_ jf[hn aliqnb l_aof[nilm nb[n [l_ 

b[lh_mm_^ [h^ om_^ qc^_fs \s `[lg_lm. Tb_m_ ch]fo^_ Aor-

chm, GA, ]sniechchm, ABA [h^ _nbsf_h_. A j[ln i` nb_m_ [l_ 

jf[hn aliqnb l_aof[nilm qbim_ _ffc][]s [h^ _ffc]c_h]s [l_ 

ehiqh ni om, \on ^o_ ni [ n_]bhifiac][f a[j, nb_s b[p_ hin 

s_n \__h b[lh_mm_^ [n nb_ al[mm liin f_p_f. Tb_m_ ch]fo^_ 

\l[mmchimn_lic^m, m[fc]sfc] []c^, jifs[gch_m [h^ inb_lm. 

 Aorchm ch]l_[m_ nb_ jf[mnc]cns i` jf[hn ]_ff q[ffm [h^ 

[l_ chpifp_^ ch mn_g _fiha[ncih. 2,4-D cm om_^ [m [h b_l\c-

]c^_. In aip_lhm nb_ ^cff_l_hnc[ncih i` rsf_g [h^ jligin_m 

]_ff ^cpcmcih. NAA (N[jnb[f_h_ A]_nc] A]c^) jl_p_hnm `locn 

^lij [h^ jligin_m `fiq_lcha [h^ `locncha. GA3 (Gc\\_l_ffc] 

[]c^) jligin_m ]_ff ^cpcmcih [h^ _fiha[ncih, mbiin aliqnb 

[h^ cm chpifp_^ ch l_aof[ncha ^ilg[h]s. In b[m \__h om_^ ni 

g[hcjof[n_ `fiq_lcha [h^ `locn ^_p_fijg_hn. SA cm mshnb_-

mct_^ `lig jb_hsf[f[hch_. In cm `ioh^ ch jf[hnm [h^ jf[sm 

lif_m ch jf[hn aliqnb [h^ ^_p_fijg_hn, jbinimshnb_mcm, 

nl[hmjcl[ncih, cih ojn[e_ [h^ nl[hmjiln. Pifs[gch_m [l_ 

fiq gif_]of[l q_cabn jifs][ncihm `ioh^ ch [ff ila[hcmgm 

(2). In cm [ h_q ]f[mm i` aliqnb l_aof[nilm nb[n []nm [m [ m_]-

ih^[ls bilgih[f g_mm_ha_l (3). Bl[mmchimn_lic^m (BRm) 

b[p_ \__h c^_hnc`c_^ ch g[hs jf[hn mj_]c_m mch]_ nb_ ^cm-

]ip_ls i` \l[mmchifc^_ (4), [ jifsbs^lirs-mn_lic^[f f[]nih_, 

chcnc[ffs cmif[n_^ `lig Brassica napus jiff_h (5). In cm ]ih-

mc^_l_^ nb_ 6nb alioj i` jf[hn bilgih_m (6). In cm [fmi moa-

a_mn_^ nb[n BRm [l_ h[nol[f, hih-nirc], \cim[`_ [h^ _]i-

higc][ffs pc[\f_ jbsnibilgih_ (7). Bl[mmchimn_lic^m [l_ [ 

]f[mm i` jf[hn jifsbs^lirs mn_lic^m nb[n [l_ l_]iahct_^ [m 

h_q ech^m i` jbsnibilgih_m nb[n jf[s ]lcnc][f lif_m ch ]_ff 

^cpcmcih, _fiha[ncih, p[m]of[l ^cff_l_hnc[ncih, `fiq_lcha, 

jiff_h aliqnb [h^ jbini-giljbia_h_mcm.  

 Flocn ]ihn[chm 51–53 % doc]_, 2.91–3 % TSS, 2.7 % 
ncnl[n[\f_ []c^cns [h^ 28.97 ga/100 gL [m]il\c] []c^. A]c^ 

fcg_ doc]_ cm []c^c] ch h[nol_ [h^ lc]b ch ]cnlc] []c^, g[fc] 

[]c^ [h^ mo]]chc] []c^ ]ih]_hnl[ncihm. Vcn[gchm C [h^ B 

[l_ nb_ e_s pcn[gchm jl_m_hn ch nb_ `locn. Tb_ `f[p_^i i` 

`locn ]ihn[chm jcag_hnm fce_ ]bfilijbsff [h^ ][lin_hic^m. 

Af\_^i cm lc]b ch nb_ ]ihn_hn i` ]_ffofim_, b_gc]_ffofim_m, 

fcahch [h^ j_]nch. Ff[p_^i [fmi ch]fo^_m icf af[h^m, `lig 

qbc]b _mm_hnc[f icfm [l_ _rnl[]n_^ `il om_ ch nb_ ]img_nc]m 

[h^ j_l`og_ ch^omnlc_m. Tb_ jlch]cj[f pif[ncf_ ]b_gc][fm 

jl_m_hn ch nb_ j__f icf i` `locn [l_ fcgih_h_, ]cnlih_ffif, 

h_l[f, γ-n_ljch_h_ [h^ β-jch_h_. Soa[lm, fcjc^m, hcnlia_-

hiom mo\mn[h]_m [h^ jb_hifm [l_ jl_m_hn ch fcg_ doc]_. 

Ff[pihic^m nb[n [l_ i` ^c_n[ls cgjiln[h]_ ch]fo^_ `f[-

pih_m, `f[p[hifm [h^ `f[p[hih_m (8, 9).  

 Pl_pciom mno^c_m b[p_ _rjfil_^ nb_ jimcncp_ cgj[]nm 

i` jf[hn aliqnb l_aof[nilm ih nb_ ko[fcns ]b[l[]n_lcmnc]m i` 

p[lciom `locnm, \on nb_l_ b[m \__h fcgcn_^ l_m_[l]b ih fcg_. 

B_][om_ i` nbcm l_[mih [h^ [nn_hncih ni nb_ lcme i` cgjlij-

_l om_ i` ]b_gc][fm ch jl_- [h^ jimn-b[lp_mn n_]bhifias 

[h^ ]ihmog_lm’m ^_g[h^ `il b_[fnbs jli^o]nm, nbcm mno^s 

q[m ]ih^o]n_^ ni cgjlip_ nb_ ko[fcns i` fcg_ ]p. Kofc[h[ 

\s mjl[scha nl__m qcnb ^cff_l_hn ]ih]_hnl[ncihm i` jf[hn 

aliqnb l_aof[nilm ch nb_ bin [h^ bogc^ [ali]fcg[nc] tih_ 

i` O^cmb[.   

 

M[t_rc[ls [n^ M_tbo^s 

Tbcm m_]ncih mbiof^ \_ qlcnn_h q_ff ^_`ch_^ ni oh^_lmn[h^ 

nb_ mn_jm i` nb_ chp_mnca[ncih ][llc_^ ion, [ffiqcha inb_l 

l_m_[l]b_lm ni l_jli^o]_ nb_ l_mofn. In ][h \_ fcmn_^ ch ih_ 

b_[^cha il cn ][h \_ fcmn_^ ch m_j[l[n_ b_[^cham ^_j_h^cha 

ih nb_ l_kocl_g_hn [h^ h__^ i` nb_ [onbil(m). 

Plant material           

Tb_ mno^s q[m ][llc_^ ion ih [ 4-s_[l-if^ [cl-f[s_l_^ []c^ 
fcg_ ]ofncp[l, Kofc[h[ fcg_, aliqh ch 4 g×4 g mj[]cham [n 

nb_ Hilnc]ofnol[f R_m_[l]b Sn[ncih, D_j[lng_hn i` Flocn 

[h^ Hilnc]ofnol[f T_]bhifias, Olcmm[ Uhcp_lmcns i` Aalc]of-

nol_ [h^ T_]bhifias, Bbo\[h_mq[l, O^cmb[ `il 7 aliqnb 

l_aof[nilm qcnb ]ihnlif `lig 2019–20 ni M[s 2020–21. Tb_ 

_rj_lcg_hn[f mcn_ fc_m oh^_l nb_ _cabn__hnb [ali-]fcg[nc] 

[l_[ i` nb_ ]iohnls, c._., ‚E[mn_lh Ci[mn[f. 6 s_[lm if^ fcg_ 

]p. eofc[h[ q_l_ ]bim_h [h^ mjl[s_^ [n moh m_n ni lohiff 

qcnb 2,4-D (2,4- D @ 10,20 jjg), GA3 (GA3 @ 50,100 jjg), 

NAA (NAA @ 100, 200 jjg), SA (SA @ 100, 200 jjg), PUT 

(PUT @ 0.01, 0.1 jjg), SPMD (SPMD @ 0.01, 0.1 jjg) [h^ 

BR (BR @ 0.1, 0.5 jjg) ch 3 ^cff_l_hn j_lci^m: nb_ 1mn q[m [ 

gihnb i` S_jn_g\_l (jl_-`fiq_lcha), nb_ 2h^ mjl[s q[m 

F_\lo[ls ([n nb_ ncg_ i` `fiq_lcha) [h^ nb_ 3l^ mjl[s q[m 

M[l]b (`locn m_n mn[a_). Tb_ jl_m_hn mno^s q[m ][llc_^ ion 

ch ‚Piif_^ RBD ANOVA miftq[l_‛ qcnb 2 s_[lm [m nl_[n-

g_hnm, _[]b l_jfc][n_^ nqc]_ ch nb_ m[g_ m_[mih. Tb_ doc]_ 

`lig nb_ `locn q[m _rnl[]n_^ qcnb [ f_gih jl_mm [h^ g_[m-

ol_^ \s nb_ g_[molcha ]sfch^_l. Tb_ % i` doc]_ ]ihn_hn q[m 

]igjon_^ ch l_f[ncih ni nb_ pifog_ i` `locn. Tb_ nin[f mifo-

\f_ mifc^ q[m g_[mol_^ qcnb nb_ om_ i` [h Elg[ H[h^ R_-

`l[]nig_n_l (0–30 °Blcr) [h^ _rjl_mm_^ ch °Blcr. Tcnl[\f_ 

[]c^cns, nb_ [giohn i` nin[f moa[l, l_^o]cha moa[l ch % [h^ 

[m]il\c] []c^ ]ihn_hn ch ga/100 a i` `locn doc]_m q_l_ ^_-

n_lgch_^. Cbfilijbsff ]ih]_hnl[ncih, `f[pihic^ ]ihn_hn, 

CHO [h^ jlin_ch q_l_ ^_n_lgch_^ omcha mj_]nlijbinig_-

nls. 

Juice content (ml)            

Tb_ doc]_ `lig nb_ `locn q[m _rnl[]n_^ \s [ f_gih mko__t-

_l. Tb_ % i` doc]_ ]ihn_hn q[m ][f]of[n_^ ch l_f[ncih ni nb_ 

pifog_ i` `locn. 

Total Soluble Soilds (oBrix)         

Tb_ nin[f mifo\f_ mifc^m q_l_ _mncg[n_^ \s omcha [ b[h^ 

l_`l[]nig_n_l (0-30i Blcr). A ^lij i` `cfn_l_^ doc]_ q[m 
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jf[]_^ ih nb_ l_`l[]nig_n_l [h^ nb_ Blcr (l_[^cha) q[m 

g_[mol_^ `[]cha nb_ fcabn miol]_. Tb_ ^[n[ l_]il^_^ q[m 

_rjl_mm_^ [m ^_al__m   Blcr.  

Acidity (%)          

Fil g_[molcha []c^cns 10 gL i` []c^ fcg_ doc]_ q[m n[e_h ch 
[ 100 gL ]ihc][f `f[me [h^ nb_ pifog_ q[m g[^_ oj ni 100 

gL \s [^^cha 90 gL i` ^cmncff_^ q[n_l, `lig nb_ 100 gL i` 

^cfon_^ []c^ fcg_ doc]_, 10 gL q[m n[e_h `il ncnl[ncih. Tb_ 

]ihn_hn q[m ncnl[n_^ [a[chmn 0.1 N N[OH [ft_l [^^cha 1-2 

^lijm i` jb_hifjbnb[f_ch ch^c][nil. Tb_ m[gjf_ q[m ncnl[n-

_^ ohncff nb_ ]ifiol i` nb_ m[gjf_ ]b[ha_^ ni [ fcabn jche 

]ifiol. Tb_ ncnl[ncih q[m l_j_[n_^ 3 ncg_m `il ]ih`clg[ncih 

i` nb_ l_mofn. 

 

Tcnl_ p[fo_ r Nilg[fcns i` N[OH r pifog_ g[e_oj r 64 r 

100 

% Tin[f []c^cns = Vifog_ i` ncnl[n_ r q_cabn i` m[gjf_ r 
1000 

 

Ascorbic acid (mg/100 mL of juice)           

Fil nb_ _mncg[ncih i` [m]il\c] []c^, [\ion 10 gL i` _rnl[]n-

_^ `locn doc]_ q[m n[e_h [h^ nb_ pifog_ q[m g[^_ oj ni 

100 gL qcnb 3 % g_n[-jbimjbilc] []c^. 10 gL i` nbcm [fc-

koin mifoncih q[m n[e_h [h^ ncnl[n_^ qcnb mn[h^[l^ ^s_ 

(2,6 – Dc]bfilijb_hif ch^ijb_hif) ncff [ jche _h^ jichn q[m 

l_[]b_^. Tb_ [m]il\c] []c^ ]ihn_hn q[m _mncg[n_^ omcha 

nb_ acp_h `ilgof[ [h^ _rjl_mm_^ [m ga j_l 100 a i` doc]_. 

 

 Tcnl_ p[fo_ r Ds_ `[]nil r pifog_ `ilg_^ r 100 

Am]il\c] []c^ =  Afckoin n[e_h r q_cabn i` m[gjf_. 

 

Chlorophyll content (mg per g of FW)        

Tb_ ]bfilijbsff ]ihn_hn i` nb_ f_[` m[gjf_ q[m ko[hnc`c_^ 

qcnb []_nih_ g_nbi^.   

Agiohn i` ]bfilijbsff-[, ]bfilijbsff-\ [h^ nin[f ]bfili-
jbsff ]ihn_hn ch nb_ _rnl[]n q[m ][f]of[n_^ ch ga ]bfili-

jbsff j_l a ncmmo_ \s omcha `iffiqcha _ko[ncihm: 

 

Cbfilijbsff A (ga a-1 i` FW) = 12.7 r OD 663-2.69 X OD 645) r    
V (gf) / 1000 r W (a) 

Cbfilijbsff B (ga a-1 i` FW) = 22.9 r OD 645-4.68 X OD 663) r  

V (gf) / 1000 r W (a) 

 

Tb_ O.D. p[fo_m i` nb_ _rnl[]nm q_l_ l_]il^_^ ch Sj_]nlih-

c]-20 [n 645 [h^ 663 hg q[p_f_hanbm [a[chmn [ Dcg_nbsf 

Sofjbirc^_ n[e_h [m \f[he. Tb_ nin[f ]bfilijbsff ]ihn_hn 

q[m ][f]of[n_^ \s omcha nb_ `iffiqcha `ilgof[: 

 

Tin[f ]bfilijbsff ]ihn_hn = 20.2 A645 + 8.02 A663/ A r 1000 

r W r V 

Wb_l_, V = Vifog_ i` nb_ _rnl[]n g[^_, A = L_hanb i` nb_ 

fcabn j[nb ch ]_ff (omo[ffs 1]g), W = L_[` `l_mb q_cab (a),      

A 645 = A\mil\[h]_ [n 645 hg, A 663 = A\mil\[h]_ [n      

663 hg 

Flavonoid content (mg/100 g)         

Tb_ nin[f `f[pihic^ ]ihn_hn i` nb_ g_nb[hifc] _rnl[]nm q[m 
^_n_lgch_^ jbinig_nlc][ffs omcha [h [fogchcog ]bfilc^_ 
(AfCf3) [mm[s. Tb_ ^cfon_^ 0.5 gL i` m[gjf_ q[m gcr_^ qcnb 
0.075 gL i` 5 % N[NO2 [ft_l 6 gch [h^ 0.15 % i` 10 % Af]f3 
[h^ [ffiq_^ ni mn[h^ `il 5 gch. Tb_h, [^^ 0.5 gL i` N[OH 
[h^ g[e_ oj nb_ pifog_ ni 2.5 gL qcnb ^cmncff_^ q[n_l. 
T[e_ nb_ O.D p[fo_ [n 510 gL [h^ ][f]of[n_ cn omcha [ 
mn[h^[l^ al[jb. C[n_]bif q[m om_^ [m [ mn[h^[l^. 100 ga 
i` ][n_]bif q[m ^cmmifp_^ ch 100 gL i` q[n_l, nb_h ^cfon_^ 
10 ncg_m `il [ qilecha mn[h^[l^ [h^ jl_j[l_^ 0, 0.2, 0.4, 
0.6, 0.8 [h^ 1.0 gL q_l_ om_^ [m mn[h^[l^m. Tb_ nin[f `f[pi-
hic^ ]ihn_hn q[m _rjl_mm_^ [m nb_ ][n_]bif _kocp[f_hn ch 
ga/100 a i` ^ls _rnl[]n q_cabn. 

Determination of Total Carbohydrates        

A doc]_ m[gjf_ (100 gL) q[m n[e_h ch [ n_mn no\_ [h^ bs-
^lifst_^ \s e__jcha cn ch \icfchaq[n_l \[nb qcnb 5 gL i` 2.5 
N-HCf `il 3 b [h^ ]iif_^ ni liig n_gj_l[nol_. Tb_ m[g-
jf_m q_l_ h_onl[fct_^ \s [^^cha mifc^ mi^cog ][l\ih[n_ 
ohncf _ff_lp_m]_h]_ ]_[m_^. Tb_ pifog_ q[m g[^_ oj ni 
100 gL [h^ ]_hnlc`oa_^. Tb_ moj_lh[n[hn q[m ]iff_]n_^ 
[h^ [ 1gL [fckoin q[m n[e_h `il [h[fsmcm. Gfo]im_ q[m 
om_^ [m [ mn[h^[l^. Sn[h^[l^m q_l_ jl_j[l_^ \s n[echa 0, 
0.2, 0.4, 0.6, 0.8 [h^ 1 gL i` nb_ qilecha mn[h^[l^ [h^ ‘0’ 
m_lp_m [m \f[he. Vifog_ q[m g[^_ oj ni 1 gL ch [ff nb_ 
no\_m, ch]fo^cha nb_ m[gjf_m, \s [^^cha ^cmncff_^ q[n_l. 
Tb_h [^^ 4 gL i` [hnblih_ l_[a_hn. A \icfcha q[n_l \[nb 
q[m om_^ `il b_[ncha `il 8 gch. Ciif l[jc^fs [h^ l_[^ al__h 
ni ^[le al__h [n 630 hg. Dl[q [ mn[h^[l^ al[jb \s jfin-
ncha nb_ ]ih]_hnl[ncih i` nb_ mn[h^[l^ ih nb_ X-[rcm p_lmom 
nb_ [\mil\[h]_ ih nb_ Y-[rcm. Flig nb_ al[jb, ][f]of[n_ 
nb_ [giohn i` ][l\ibs^l[n_ jl_m_hn ch nb_ m[gjf_ no\_. 

Protein        

Tb_ mifo\f_ jlin_ch q[m _mncg[n_^ omcha nb_ Liqls g_nb-
i^. Tb_ _htsg_ _rnl[]n q[m jl_]cjcn[n_^ \s 20 % nlc]bfili 
[]_nc] []c^, ]_hnlc`oa_^ [h^ nb_ l_mc^o_ ^cmmifp_^ ch [ 0.01 
N mi^cog bs^lirc^_ (N[iH) mifoncih. 

 Tb_ [giohn i` jlin_ch q[m ][f]of[n_^ \s omcha [ 
mn[h^[l^ al[jb jl_j[l_^ `lig \ipch_ m_log [f\ogch    
(200 μa gL-1).  

Data analysis         

Tb_ _rj_lcg_hn q[m ]ih^o]n_^ _hncl_fs []]il^cha ni nb_ 
l[h^igct_^ \fi]e nlc[f ^_mcah. SAS [h^ MSTAT-C q_l_ nb_ 
]igjon_l jlial[gm om_^ ch [ff mn[ncmnc][f [h[fsm_m. Ah 
ANOVA (ih_-q[s [h[fsmcm i` p[lc[h]_) q[m om_^ ni [h[fst_ 
nb_ ^[n[. Tb_ g_[h m_j[l[ncih q[m j_l`ilg_^ omcha nb_ 
f_[mn mcahc`c][hn ^cff_l_h]_ (LSD). Scahc`c][hn ^cff_l_h]_m 
q_l_ ch^c][n_^ [n P < 0.05.  

 

R_sults [n^ ^cs]usscon  

Juice content (mL)         

Joc]_ cm [h ch]l_^c\fs cgjiln[hn ]b[l[]n_lcmnc] `il cnm ch^om-
nlc[f jli]_mmcha, \_cha [fmi l_f[n_^ ni mct_, qbc]b ch nolh, 

Agiohn i` ][l\ibs^l[n_ jl_m_hn ch 100 ga i` nb_ m[gjf_ = 

mg of glucose 
 X 100 

Volume of test sample 
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[fnbioab aip_lh_^ \s nb_ a_h_nc] nl[cnm i` _[]b ]ofncp[l, cm 

gi^c`c_^ \s ]ofnol[f n_]bhcko_m mo]b [m nb_ [^gchcmnl[ncih 

i` jf[hn aliqnb l_aof[nilm. Tb_ doc]_ ]ihn_hn i` nb_ A]c^ 

Lcg_ ]p. Kofc[h[ `locn q[m mcahc`c][hnfs cgj[]n_^ \s m_p_l[f 

aliqnb l_aof[nilm.  

 In q[m `ioh^ `lig jiifcha T[\f_ 1 nb[n aliqnb l_ao-

f[nil om_ l[cm_^ nb_ doc]_ q_cabn [m ]igj[l_^ ni ]ihnlif. 

Do_ ni nb_ [jjfc][ncih i` aliqnb l_aof[nilm, nb_ f[la_mn 

ko[hncns i` doc]_ ]ihn_hn (13.52 gL) q[m ^_n_lgch_^ ch nb_ 

nl_[ng_hn T14 (0.5 jjg BR), qbc]b q[m `iffiq_^ \s T13 

(13.24 gL) [h^ nb_ fiq_mn [giohn i` doc]_ ]ihn_hn (11.28 

gL) q[m _r[gch_^ ch nb_ nl_[ng_hn T15 (]ihnlif) ch nb_ ch-

p_mnca[n_^ s_[l 2019–21. In g[s \_ \_fc_p_^ nb[n cgjlipcha 

q[n_l \[f[h]_ ch `locnm gcabn \iimn doc]_ ]ihn_hn. Scgcf[l 

`ch^cham q_l_ l_jiln_^ ch W[mbchanih h[p_f il[ha_ (10).  

TSS (Brix)        

 Dolcha nb_ s_[lm 2019–21, nb_l_ q[m hi mcahc`c][hn p[lc[-

ncih [giha nb_ `locn TSS ch []c^ fcg_ ]p. Kofc[h[ ch l_-

mjihm_ ni ^cff_l_hn ^_al__m i` jf[hn aliqnb l_aof[nil 

nl_[ng_hnm. Flig nb_ jiif_^ ^[n[ T[\f_ 1, cn q[m moaa_mn-

_^ nb[n nb_ gchcgog `locn TSS (6.05 iBlcr) q[m `ioh^ ch 

nl_[ng_hn T14 (0.5 jjg BR), qbc]b q[m `iffiq_^ \s nl_[n-

g_hn T13 (0.1 jjg BR), c._., 6.11 iBlcr [h^ nb_ bcab_mn `locn 

TSS (7.17 iBlcr) q[m i\n[ch_^ ch nl_[ng_hn T15 (]ihnlif). 

Acidity (%)          

T[\f_ 1 ^cmjf[sm nb_ l_mofnm l_f[n_^ ni nb_ []c^cns ]ihn_hn 

i` []c^ fcg_ `locnm [m cgj[]n_^ \s p[lciom ]ih]_hnl[ncihm 

i` aliqnb l_aof[nilm [jjfc_^ [n ^cff_l_hn f_p_fm. Ih \inb nb_ 

s_[lm 2019 [h^ 2021, nb_ nl_[ng_hn T14 (0.5 jjg BR) b[^ 

nb_ bcab_mn []c^cns ]ihn_hn (6.83 %), `iffiq_^ \s T13 (0.1 

jjg BR) (6.67 %) [h^ nb_ nl_[ng_hn T15 (]ihnlif) b[^ nb_ 

fiq_mn []c^cns (5.65 %). Bl[mmchimn_lic^-ch^o]_^ ]_ff ^_p_f-

ijg_hn g[s ch]l_[m_ imginc] jl_mmol_, f_[^cha ni [h []-

]ogof[ncih i` ila[hc] []c^m, jin_hnc[ffs ][omcha nb_ ch-

]l_[m_ ch []c^cns. 

Total sugars (%)            

Piif_^ T[\f_ 2 ^_gihmnl[n_^ nb_ ]b[ha_m ch nin[f moa[l 

]ihn_hn i` `locnm. Tb_ nin[f moa[l lim_ qcnb nb_ lcm_ ch ]ih-

]_hnl[ncih. Tb_ mn[ncmnc][f [h[fsmcm i` nb_ ^[n[ ch^c][n_m 

nb[n []c^ fcg_ ]p. Kofc[h[, qbc]b l_]_cp_^ T14 (0.5 jjg BR) 

`ifc[l [jjfc][ncih i` jf[hn aliqnb l_aof[nilm, mbiq_^ nb_ 

bcab_mn nin[f moa[lm (0.61 %), mn[ncmnc][ffs ih j[l qcnb T13 

(0.1 jjg BR) (0.60 %). Oh nb_ inb_l b[h^, T15 (]ihnlif) 

sc_f^_^ nb_ fiq_mn nin[f moa[l (0.43 %) ch \inb s_[lm. 

In gcabn \_ ^o_ ni nb_ `ifc[l [jjfc][ncih i` \l[mmchimn_lic^m 

ch fcg_ jf[hnm, qbc]b ][h jin_hnc[ffs cgj[]n nb_ nin[f moa[l 

]ihn_hn i` nb_ `locnm. Bl[mmchimn_lic^m b[p_ \__h i\m_lp_^ 

ni mncgof[n_ jbinimshnb_mcm [h^ nb_ []ncpcns i` _htsg_m 

chpifp_^ ch moa[l g_n[\ifcmg. Am [ l_mofn, nbcm ][h f_[^ ni 

[h ch]l_[m_^ []]ogof[ncih i` moa[lm fce_ afo]im_, `lo]nim_ 

[h^ mo]lim_ ch fcg_ `locnm. Scgcf[l l_mofnm q_l_ l_jiln_^ 

_[lfc_l ch^c][ncha nb[n \l[mmchimn_lic^ ch]l_[m_^ nb_ moa[l 

]ihn_hn i` il[ha_m (11).  

Reducing sugar content (%)           

Tb_ ion]ig_m i` p[lciom [giohnm i` aliqnb l_aof[nilm 

qcnb p[lscha ]ih]_hnl[ncihm ih fiq_lcha nb_ moa[l ]ihn_hn 

i` `locn b[p_ \__h jlipc^_^ ch jiif_^ T[\f_ 2. Tb_ g[rc-

gog l_^o]cha moa[l % (0.41 %) q[m l_]il^_^ `il T14 (0.5 

jjg BR), qbc]b q[m ih j[l qcnb T13 (0.1 jjg BR) (0.40 %) 

Juc]_ ]ont_nt (mL) TSS (Brcx) A]c^cty (%) 
Tr_[tm_nts 

S_[son 1 S_[son 2 Pool_^ S_[son 1 S_[son 2 Pool_^ S_[son 1 S_[son 2 Pool_^ 

2,4-D @ 10 jjg 11.63 11.82 11.73 7.08 7.12 7.10 5.74 5.71 5.73 

2.4-D @ 20 jjg 11.74 11.93 11.84 6.86 7.07 6.96 5.78 5.68 5.73 

GA3 @ 50 jjg 12.11 12.31 12.21 6.74 7.05 6.90 5.96 5.94 5.95 

GA3 @ 100 jjg 12.32 12.56 12.44 6.62 6.89 6.76 6.08 6.01 6.05 

NAA @100 jjg 11.89 12.04 11.96 6.57 6.77 6.67 5.87 5.78 5.83 

NAA @ 200 jjg 12.05 12.15 12.10 6.53 6.64 6.59 5.81 5.75 5.78 

SA @ 100 jjg 12.46 12.68 12.57 6.41 6.47 6.44 6.16 6.11 6.13 

SA @ 200 jjg 12.53 12.77 12.65 6.38 6.42 6.40 6.26 6.17 6.22 

SPMD @ 0.01 gM 12.78 12.85 12.82 6.49 6.49 6.53 6.37 6.25 6.31 

SPMD @ 0.1 gM 12.87 12.95 12.91 6.42 6.53 6.48 6.49 6.36 6.43 

PUT @ 0.01 gM 13.00 13.04 13.02 6.34 6.38 6.36 6.53 6.49 6.51 

PUT @ 0. 1 gM 13.05 13.15 13.10 6.28 6.31 6.29 6.61 6.55 6.58 

BR @ 0.1 gM 13.11 13.36 13.24 6.24 6.17 6.23 6.68 6.66 6.67 

BR @ 0.5 gM 13.15 13.89 13.52 6.01 6.07 6.05 6.88 6.79 6.83 

Cihnlif 10.97 11.58 11.28 7.15 7.19 7.17 5.63 5.68 5.65 

M_[h 12.37 12.60 12.49 6.61 6.71 6.66 6.19 6.20 6.19 

CD @ 5 % 0.083 0.071 0.07    - - - 0.108 0.22 0.16 

SE (g)± 0.028 0.024 0.02 0.026 0.02 0.02 0.037 0.07 0.06 

T[\l_ 1. Eff_]n i` aliqnb l_aof[nilm ih doc]_ ]ihn_hn, TSS [h^ []c^cns i` A]c^ fcg_ ]p. Kofc[h[ fi][f.    

Nin_: SPMD -Sj_lgc^ch_, PUT-Ponl_m]ch_, BR- Bl[mmchimn_lic^.    
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[h^ nb_ fiq_mn l_^o]cha moa[l % (0.24 %) q[m l_jiln_^ `il 

nb_ nl_[ng_hn T15 (]ihnlif) ch \inb nb_ s_[lm 2019–20 [h^ 

2020–21. In gcabn \_ ^o_ ni nb_ `[]n nb[n Bl[mmchimn_lic^ 

][h mncgof[n_ nb_ []ncpcns i` _htsg_m chpifp_^ ch moa[l 

g_n[\ifcmg j[nbq[sm, f_[^cha ni ch]l_[m_^ jli^o]ncih 

[h^ []]ogof[ncih i` l_^o]cha moa[lm ch `locnm. Tbcm _h-

b[h]_g_hn ch l_^o]cha moa[l ]ihn_hn ][h ]ihnlc\on_ ni 

cgjlip_^ `locn n[mn_, mq__nh_mm [h^ ip_l[ff ko[fcns. 

Ascorbic acid (mg/100 g)         

Vcn[gch C cm [ jin_hn [hncirc^[hn [h^ cm [h cgjiln[hn j[ln 

i` nb_ bog[h ^c_n. In b_fjm m[p_ nb_ j_lmih `lig g[hs 

^[ha_liom ^cm_[m_m [h^ m][p_ha_m nb_ l_[]ncp_ irsa_h 

mj_]c_m (ROS) jli^o]_^ ch nb_ \i^s. Vcn[gch-C ([m]il\c] 

[]c^) ]ihn_hnm ch `locnm p[ls ch ]ih]_hnl[ncih `il p[lciom 

]cnlom mj_]c_m; pcn[gch-C cm [ff_]n_^ \s _hpclihg_hn[f ]ih-

^cncihm, ncg_ i` `locn b[lp_mncha, jf[hn pcaiol, [a_ i` nb_ 

jf[hn [h^ nb_ [jjfc][ncih i` aliqnb l_aof[nilm. Si, pcn[gch 

C q[m chp_mnca[n_^ [m [ ko[fcns j[l[g_n_l `il nb_ jf[hnm 

nl_[n_^ qcnb p[lciom aliqnb l_aof[nilm. Tb_ [m]il\c] []c^ 

]ih]_hnl[ncih ch nb_ `locn q[m ]ihmc^_l[\fs cgj[]n_^ \s 

^cff_l_hn f_p_fm i` aliqnb l_aof[nilm. Flig nb_ jiif_^ ^[n[ 

ch T[\f_ 2, cn cm hinc]_^ nb[n nl_[ng_hnm q_l_ `ioh^ ni \_ 

mn[ncmnc][ffs mcahc`c][hn `il [m]il\c] []c^ ]ihn_hn ch `locn. 

Tb_ g[rcg[f [m]il\c] []c^ ]ih]_hnl[ncih (36.35 ga/100 a) 

q[m _mncg[n_^ ch nl_[ng_hn T14 (0.5 jjg BR), qbc]b q[m 

`iffiq_^ \s nl_[ng_hn T13 (0.1 jjg BR) (36.14 ga/100 a). 

Tb_ fiq_mn p[fo_ i` [m]il\c] []c^ (31.14 ga/100 a i` jofj) 

q[m _mncg[n_^ ch nl_[ng_hn T15 (]ihnlif). Scgcf[l l_mofnm 

q_l_ `ioh^ ch W[mbchanih h[p_f il[ha_ (10, 14). 

 

Chlorophyll content (mg/100 g)          

Tb_ ]bfilijbsff ]ih]_hnl[ncih ch nb_ []c^ fcg_ CV. Kofc[h[ 
`locn q[m ]ihmc^_l[\fs cgj[]n_^ \s m_p_l[f aliqnb l_aof[-

nilm om_^ ch nb_ mno^s. In q[m `ioh^ `lig nb_ jiif_^       

T[\f_ 3 nb[n aliqnb l_aof[nil [jjfc][ncih l[cm_^ nb_ `locn 

]bfilijbsff ]ih]_hnl[ncih [m ]igj[l_^ ni ]ihnlif. Do_ ni 

nb_ [jjfc][ncih i` aliqnb l_aof[nilm, nb_ g[rcgog ko[hnc-

ns i` ]bfilijbsff ]ihn_hn (33.03 ga/100 a) q[m _mncg[n_^ 

ch nl_[ng_hn T14 (0.5 jjg BR), qbc]b q[m `iffiq_^ \s nl_[n-

g_hn T13 (0.1 jjg BR) (32.78 ga/100 a) [h^ nb_ fiq_mn 

[giohn i` ]bfilijbsff ]ihn_hn (27.54 ga/100 a) q[m _mnc-

g[n_^ ch nl_[ng_hn T15 (]ihnlif) ch nb_ mno^c_^ s_[lm 2019–

21. BR'm ch]l_[m_^ nl[hm]lcjncih [h^ nl[hmfi][ncih jli]_mm-

_m i` nb_ _htsg_m nb[n [l_ chpifp_^ ch ]bfilijbsff mshnb_-

mcm ch ]ihh_]ncih qcnb [ fiq_l f_p_f i` ][n[\ifitcha _h-

tsg_m gcabn \_ nb_ _rjf[h[ncih `il nb_ bcab_l ]bfilijbsff 

]ihn_hn. BRm ch]l_[m_^ nl[hm]lcjncih [h^ nl[hmf[ncih jli-

]_mm_m i` nb_ _htsg_m nb[n [l_ chpifp_^ ch ]bfilijbsff msh-

nb_mcm ch ]ihh_]ncih qcnb [ l_^o]_^ hog\_l i` ][n[\ifct-

cha _htsg_m gcabn \_ [ e_s _rjf[h[ncih `il _hb[h]_^ 

]bfilijbsff ]ihn_hn. Ih mojjiln i` nbcm i\m_lp[ncih, [h ch-

]l_[m_ ch ]bfilijbsff ]ihn_hn ][om_^ \s Higi\l[mmchi-

mn_lic^ mjl[s q[m [fmi i\m_lp_^ ch nig[ni, al__h al[g 

[h^ ]bc]ej_[ ]lijm l_mj_]ncp_fs (1, 12, 13). 

Flavonoid content (mg/100 g)          

Ff[pihic^m [l_ cgjiln[hn ]igjioh^m ]ihnlc\oncha ni `locn 

ko[fcns. Bl[mmchimn_lic^ ][h ch]l_[m_ `f[pihic^ ]ihn_hn ch 

`locn ]lijm \s mncgof[ncha nb_ _rjl_mmcih i` a_h_m chpifp_^ 

ch `f[pihic^ \cimshnb_mcm. Tbcm [oag_hn[ncih ch `f[pihic^ 

]ihn_hn gcabn _hb[h]_ `locn ]ifiol, n[mn_ [h^ honlcncih[f 

Tot[l sua[rs (%) R_^u]cna sua[rs (%) As]or\c] []c^ (ma/100 a) 
Tr_[tm_nts 

S_[son  1 S_[son 2 Pool_^ S_[son 1 S_[son 2 Pool_^ S_[son 1 S_[son 2 Pool_^ 

2,4-D @ 10 jjg 0.45 0.45 0.45 0.25 0.27 0.26 31.23 32.51 31.87 

2.4-D @ 20 jjg 0.47 0.46 0.47 0.26 0.28 0.27 31.53 32.74 32.14 

GA3 @ 50 jjg 0.49 0.48 0.49 0.29 0.30 0.30 32.46 33.23 32.85 

GA3 @ 100 jjg 0.50 0.49 0.49 0.30 0.31 0.31 32.74 33.42 33.08 

NAA @100 jjg 0.47 0.47 0.47 0.27 0.28 0.28 31.66 33.05 32.36 

NAA @ 200 jjg 0.49 0.47 0.48 0.29 0.29 0.29 31.92 33.11 32.52 

SA @ 100 jjg 0.51 0.49 0.50 0.31 0.34 0.33 32.89 33.71 33.30 

SA @ 200 jjg 0.50 0.50 0.50 0.32 0.35 0.34 33.06 34.45 33.75 

SPMD @ 0.01 gM 0.53 0.51 0.52 0.33 0.36 0.35 33.24 34.86 34.05 

SPMD @ 0.1 gM 0.54 0.55 0.54 0.35 0.38 0.37 33.69 35.37 34.53 

PUT @ 0.01 gM 0.57 0.57 0.57 0.38 0.36 0.37 34.38 35.85 35.12 

PUT @ 0. 1 gM 0.59 0.59 0.59 0.38 0.39 0.38 34.71 36.31 35.51 

BR @ 0.1 gM 0.60 0.60 0.60 0.39 0.41 0.40 35.64 36.64 36.14 

BR @ 0.5 gM 0.60 0.61 0.61 0.39 0.43 0.41 35.82 36.88 36.35 

Cihnlif 0.42 0.44 0.43 0.24 0.23 0.24 30.71 31.57 31.14 

M_[h 0.51 0.52 0.55 0.31 0.33 0.32 33.04 34.25 33.64 

CD @ 5% 0.020 0.022 0.023 0.007 0.021 0.015 0.058 0.051 0.05 

SE (g)± 0.007 0.007 0.007 0.002 0.007 0.005 0.02 0.017 0.02 

T[\l_ 2. Eff_]n i` aliqnb l_aof[nilm ih Tin[f moa[lm, R_^o]cha moa[lm [h^ Am]il\c] []c^ i` A]c^ fcg_ ]p. Kofc[h[ fi][f.  

Nin_: SPMD -Sj_lgc^ch_, PUT-Ponl_m]ch_, BR- Bl[mmchimn_lic^. 
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p[fo_. Tb_ p[lscha ^_al__m i` aliqnb l_aof[nilm mcahc`c-

][hnfs [ff_]n_^ nb_ `f[pihic^ ]ih]_hnl[ncih ch nb_ `locn. 

Flig nb_ jiif_^ ^[n[ ch T[\f_ 3, cn cm m__h nb[n nl_[ng_hnm 

q_l_ `ioh^ ni \_ mn[ncmnc][ffs mcahc`c][hn `il `f[pihic^ ]ih-

n_hn ch `locn. Tb_ bcab_mn `f[pihic^ ]ih]_hnl[ncih (119.91 

ga/100 a) q[m i\n[ch_^ ch nl_[ng_hn T14 (0.5 jjg BR), 

qbc]b q[m `iffiq_^ \s nl_[ng_hn T13 (0.1 jjg BR) (119.78 

ga/100 a). Tb_ fiq_mn [giohn i` `f[pihic^ ]ihn_hn 

(112.24 ga/100 a) q[m _mncg[n_^ ch nl_[ng_hn T15 (]ihnlif). 

Ih mojjiln i` nbcm i\m_lp[ncih, [h ch]l_[m_ ch `f[pihic^ 

]ihn_hn ][om_^ \s Higi\l[mmchimn_lic^ mjl[s q[m [fmi 

i\m_lp_^ ch Ojohnc[ (14). 

Protein content (mg/100 g)         

Plin_ch ]ihn_hn ch nb_ `locn q[m ]ihmc^_l[\fs cgj[]n_^ \s 

p[lscha f_p_fm i` aliqnb l_aof[nilm. Flig nb_ jiif_^ ^[n[ 

ch T[\f_ 3, cn cm hinc]_^ nb[n nl_[ng_hnm q_l_ `ioh^ ni \_ 

mn[ncmnc][ffs mcahc`c][hn `il jlin_ch ]ihn_hn ch `locn. Tb_ 

bcab_mn jlin_ch ]ihn_hn (0.83 ga/a) q[m g_[mol_^ ch nb_ 

nl_[ng_hn T14 (0.5 jjg BR), qbc]b q[m ih j[l qcnb nb_ 

nl_[ng_hnm T13 (0.1 jjg BR) (0.82 ga/a) [h^ T12 (Pon @ 0.1 

gM). Tb_ fiq p[fo_ i` jlin_ch ]ihn_hn (0.53 ga/a) q[m 

_mncg[n_^ ch nl_[ng_hn T15 (]ihnlif). Scgcf[l l_mofnm q_l_ 

`ioh^ ch ijohnc[, qbc]b ch]l_[m_^ jlin_ch ]ihn_hn qcnb nb_ 

[jjfc][ncih i` Bl[mmchimn_lic^ (14). 

Carbohydrate (mg/100 g)         

Tb_ ][l\ibs^l[n_ ]ihn_hn i` nb_ `locn q[m mcahc`c][hnfs 
ch`fo_h]_^ \s ^cff_l_hn f_p_fm i` aliqnb l_aof[nilm. Flig 

nb_ jiif_^ ^[n[ ch T[\f_ 3, cn cm hinc]_^ nb[n nl_[ng_hnm 

q_l_ `ioh^ ni \_ mn[ncmnc][ffs mcahc`c][hn `il ][l\ibs^l[n_ 

]ihn_hn ch `locn. Tb_ g[rcgog ][l\ibs^l[n_ ]ihn_hn 

(10.28) q[m _mncg[n_^ ch nl_[ng_hn T14 (0.5 jjg BR), `if-

fiq_^ \s nl_[ng_hnm T13 (0.1 jjg) (9.80). Tb_ gchcgog 

p[fo_ i` ][l\ibs^l[n_ ]ihn_hn (8.04) q[m _mncg[n_^ ch 

nl_[ng_hn T15 (]ihnlif). In gcabn \_ ^o_ ni nb_ [jjfc][ncih 

i` \l[mmchimn_lic^m ch fcg_ jf[hnm, qbc]b ][h jin_hnc[ffs 

_hb[h]_ ][l\ibs^l[n_ []]ogof[ncih ch `locnm. Bl[mmchi-

mn_lic^m b[p_ \__h i\m_lp_^ ni mncgof[n_ jbinimshnb_mcm 

[h^ nb_ []ncpcns i` _htsg_m chpifp_^ ch ][l\ibs^l[n_ g_-

n[\ifcmg. Cihm_ko_hnfs, nbcm ][h f_[^ ni ch]l_[m_^ f_p_fm 

i` moa[lm mo]b [m afo]im_, `lo]nim_ [h^ mo]lim_ ch fcg_ 

`locnm.   

 

Con]luscon  

B[m_^ ih nb_ mno^s, cn ][h \_ ]ih]fo^_^ nb[n Pf[hn aliqnb 

l_aof[nilm b[p_ \_]ig_ jiq_l`of niifm ni gi^c`s m_p_l[f 

jbsmcifiac][f jli]_mm ch jf[hnm qbc]b [l_ _rn_hmcp_fs [h^ 

jli`cn[\fs om_^ ch bilnc]ofnol[f ]lijm. Agiha nb_ aliqnb 

l_aof[nilm, Bl[mmchimn_lic^ @ 0.5 jjg mbiq_^ \_mn l_mofnm 

chn_lgm i` bcab_mn j_l]_hn i` doc]_ ]ihn_hn, TSS, nin[f moa-

[lm, l_^o]cha moa[lm, [m]il\c] []c^, ]bfilijbsff ]ihn_hn, 

`f[pihic^ ]ihn_hn, jlin_ch ]ihn_hn [h^ []c^cns.  

 

A]knowl_^a_m_nts  

Tb_ [onbilm ]ihn_hn_^fs []ehiqf_^a_ ni O^cmb[ Uhcp_lmc-

ns i` Aalc]ofnol_ [h^ T_]bhifias `il mojjilncha nb_ mno^s. 

  

Cbloropbyll ]ont_nt (ma/100 a) Fl[vonoc^ ]ont_nt (ma/100 a) Prot_cn ]ont_nt (%) C[r\oby^r[t_ ]ont_nt (ma/100 a) 

Tr_[tm_nts S_[ 

son 1 

S_[ 

son2 
Pool_^ 

S_[ 

son 1 

S_[ 

son 2 
Pool_^ 

S_[ 

son 1 

S_[ 

son 2 
Pool_^ 

S_[ 

son 1 

S_[ 

son 2 
Pool_^ 

2,4-D @ 10 jjg 29.52 29.63 29.57 112.21 113.72 112.97 0.56 0.58 0.57 8.18 8.40 8.29 

2.4-D @ 20 jjg 29.88 29.96 29.91 112.64 114.85 113.75 0.59 0.57 0.58 8.35 8.56 8.46 

GA3 @ 50 jjg 30.71 30.84 30.77 114.38 116.75 115.57 0.69 0.69 0.69 8.59 8.76 8.68 

GA3 @ 100 jjg 30.86 30.97 30.92 114.74 116.93 115.84 0.72 0.70 0.71 8.61 8.81 8.71 

NAA @100 jjg 30.41 30.61 30.51 113.57 115.25 114.41 0.63 0.61 0.62 8.47 8.59 8.53 

NAA @ 200 jjg 30.52 30.72 30.62 113.75 115.73 114.74 0.66 0.69 0.67 8.53 8.65 8.59 

SA @ 100 jjg 31.45 31.65 31.55 115.63 117.73 116.68 0.71 0.71 0.71 8.72 8.82 8.77 

SA @ 200 jjg 31.62 31.77 31.69 115.85 118.64 117.25 0.75 0.75 0.75 8.80 8.88 8.84 

SPMD @ 0.01 gM 31.74 31.85 31.79 116.59 118.85 117.72 0.76 0.77 0.76 9.13 9.12 9.13 

SPMD @ 0.1 gM 31.87 32.43 32.15 116.89 119.53 118.19 0.77 0.78 0.78 9.32 9.47 9.40 

PUT @ 0.01 gM 32.00 32.62 32.31 117.43 120.73 119.08 0.80 0.79 0.80 9.57 9.59 9.58 

PUT @ 0. 1 gM 32.14 32.86 32.50 117.62 120.85 119.24 0.82 0.82 0.82 9.67 9.73 9.70 

BR @ 0.1 gM 32.25 33.31 32.78 117.84 121.73 119.78 0.81 0.83 0.82 9.74 9.86 9.80 

BR @ 0.5 gM 32.43 33.62 33.03 117.93 121.88 119.91 0.83 0.84 0.83 10.17 10.40 10.29 

Cihnlif 27.06 28.02 27.54 111.75 112.72 112.24 0.55 0.51 0.53 8.04 8.05 8.05 

M_[h 30.96 31.39 31.18 115.25 117.72 116.49 0.71 0.70 0.70 8.92 9.04 8.99 

CD @ 5 % 0.054 0.068 0.06 0.064 0.064 0.06 0.03 0.04 0.04 0.115 0.142 0.169 

SE (g) ± 0.018 0.023 0.02 0.022 0.022 0.02 0.01 0.01 0.01 0.039 0.049 0.044 

T[\l_ 3. Eff_]n i` aliqnb l_aof[nilm ih ]bfilijbsff ]ihn_hn, Ff[pihic^ ]ihn_hn [h^ Plin_ch ]ihn_hn i` A]c^ fcg_ ]p. Kofc[h[ fi][f.  

Nin_: SPMD -Sj_lgc^ch_, PUT-Ponl_m]ch_, BR- Bl[mmchimn_lic^.  
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