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A\str[]t   

A `c_f^ _rj_lcg_hn q[m ][llc_^ ion ch A\o Gbl[c\ ^cmnlc]n-B[ab^[^ Il[k, ni 

_p[fo[n_ 7 `_hh_f ]ofncp[lm qcnb jfioabcha msmn_gm. Tqi ncff[a_ msmn_gm 

(ncff[a_ [h^ hi-ncff[a_) q_l_ [ffi][n_^ ni g[ch jfinm, qbcf_ 7 `_hh_f ]ofncp[lm: 

Agcai, Atolc[, Diff[j, H[hh[h, Rig[h_m]i, S[bii [h^ S[dd_n q_l_ 

[ffi][n_^ ni mo\jfinm. Cb[l[]n_lcmnc]m nb[n b[^ \__h mno^c_^ q_l_ jf[hn 

b_cabn, hog\_l i` \l[h]b_m, hog\_l i` og\_fm, hog\_l i` og\_ff[n_m, 

hog\_l i` m__^m j_l og\_ff[n_, mn_g ^c[g_n_l, q_cabn i` 1000 al[chm, [h^ 

m__^ sc_f^ j_l b[. Scahc`c][hn l_mofnm q_l_ qcnb nb_ hi-ncff msmn_g ch jf[hn 

b_cabn (134.97 ]g. jf[hn-1) [h^ hog\_l i` og\_fm (43.56 og\_f jf[hn-1). Tb_ 

ncff[a_ msmn_g'm mcahc`c][hn l_mofnm q_l_ ch nb_ hog\_l i` m__^m, q_cabn i` 

1000 m__^m (8.72 a), [h^ sc_f^ j_l b[ (490.03 ea b[-1). H[hh[h-]ofncp[l 

l_g[lem sc_f^ j_l b[ (742.99 ea b[-1) [h^ 1000-m__^ q_cabn (10.90 a). Atolc[-

]ofncp[l l_g[lem ih hog\_l i` m__^m i` og\_ff_nm (24.44 m__^m og\_ff[n_-1). 

Rig[h_m]i-]ofncp[l l_g[lem ih nb_ hog\_l i` og\_fm (48.72 og\_f jf[hn-

1).  Tb_l_`il_, ]ofncp[lm p[lc_^ ch mbiqcha nb_cl f[n_hn [\cfcns nblioab nb_cl 

j_l`ilg[h]_ qcnb nb_cl jb_hinsjc] ]b[l[]n_lcmnc]m. H[hh[h ]ofncp[l q[m 

ijncg[f ch l_mofnm nb[n a[p_ nb_ bcab_mn m__^ sc_f^. Tbom, cn ][h \_ _hn_l_^ 

chni [ ]lij \l__^cha jlial[g qcnb inb_l ]ofncp[lm nb[n b[p_ ionj_l`ilg_^ 

ch inb_l ]b[l[]n_lcmnc]m.  

 

K_ywir^s   

`_hh_f; ]ofncp[lm; ncff[a_; hih-ncff[a_; PCA; g_^c]ch[f jf[hnm  

 

Ihtri^u]tcih   

Sig_ mjc]_m [h^ b_l\m b[p_ ohcko_ g_^c]ch[f ko[fcnc_m nb[n b[p_ jimcncp_ 

_ff_]nm ih bog[h b_[fnb; [giha nb_m_ b_l\m cm nb_ `_hh_f ]lij. Ih 

n[rihigc]m, nbcm ]lij cm ][ff_^ Foeniculum vulgare Mcff, qbc]b cm [ q_ff-

ehiqh jf[hn. In b[m \__h om_^ `il nbiom[h^m i` s_[lm ni nl_[n g[hs 

^cm_[m_m, [m [ ][lgch[ncp_, [hnc-gom]of[l ]ihnl[]ncih, [h^ [ mncgof[hn `il 

nb_ m_]l_ncih i` nb_ g[gg[ls [h^ m_r af[h^m [h^ [ff_]nm ^col_mcm [h^ 

ch]l_[m_m \cf_ jli^o]ncih (1). Hiq_p_l, cnm _rnl[]n ][h \_ om_^ [m [h 

[fn_lh[ncp_ ni [hnc\cinc]m \_][om_ cn b[m [hnc\[]n_lc[f jlij_lnc_m. R_]_hn 

mno^c_m b[p_ jlip_h nb[n `_hh_f m__^ icf b[m [ mcahc`c][hn _ff_]n ih ][h]_l 

]_ffm [h^ jofgih[ls no\_l]ofimcm \[]n_lc[ mch]_ nb_ icf ]ihn[chm ][lpih_ 

[h^ `_h]bih_ (2), [hnc-chm_]n (3), Ah_mnb_nc] _ffc][]s (4), [h^ [hnc-COVID-19 

(5). 

 Ti chpifp_ mig_ g_^c]ch[f [h^ [lig[nc] jf[hnm ch nb_ jlial[g i` 

]lij \l__^cha [h^ cgjlip_g_hn, nsj_m h__^ ni \_ _p[fo[n_^ `il nb_cl 

j_l`ilg[h]_ oh^_l ]lij m_lpc]_ ij_l[ncihm (6, 7). Tb_l_`il_, cn q[m 
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ZIYDAN  ET AL  2     

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

_rj_lc_h]_^ 4 a_hinsj_m i` `_hh_f, Agcai, ^c Fcl_ht_, [h^ 

Rig[h_m]i, [h^ nb_ fi][f Il[kc Diff[j `ioh^ nb[n Agcai 

[h^ Rig[h_m]i q_l_ nb_ \_mn ch ]lij ]b[l[]n_lcmnc]m (8).  

 Tb_m_ ^cff_l_h]_m g[s \_ ^_n_lgch_^ \s m_p_l[f 

n_]bhcko_m, ch]fo^cha gif_]of[l. Sig_ n_]bhifiac_m [l_ 

om_`of [h^ _ffc]c_hn ch \l__^cha [h^ cgjlip_g_hn 

jlial[gm `il g_^c]ch[f ]lijm mo]b [m `_hh_f [h^ nb_ 

jl_m_lp[ncih i` cnm ech^. Tb_m_ n_]bhifiac_m ][h \_ om_^ ch 

nb_ _[lfs ^_n_]ncih i` a_h_nc] g[n_lc[f. Ih]fo^cha [ 

mn[ncmnc], qb_l_ 9 ^cff_l_hn a_hinsj_m i` `_hh_f q_l_ n_mn_^ 

oh^_l nb_ mo^ieo ^_mcah, nbcm ^_mcah q[m ohcko_ ch nb_ 

^cff_l_h]_m ch nb_ j_l`ilg[h]_ i` nbim_ a_hinsj_m (9). 

G_h_nc] p[lc[ncih l_mofncha `lig ]limm-\l__^cha m_p_l[f 

mnl[chm i` mq__n `_hh_f cgjlip_^ mig_ nl[cnm nb[n [l_ [ 

g_[mol_ i` nb_ j_l`ilg[h]_ i` nb_m_ a_hinsj_m mo]b [m 

pif[ncf_ icf ]ihn_hn [h^ mg[ff `locn mct_.  

 M_^c]ch[f [h^ [lig[nc] jf[hnm h__^ nb_ 
g[h[a_g_hn i` micf [h^ ]lij m_lpc]_ ij_l[ncihm. Oh_ i` 

nb_m_ ij_l[ncihm cm nb_ jfioabcha jli]_mm [h^ nb_ 

[jjfc][ncih i` [ jfioabcha msmn_g nb[n ^i_m hin [ff_]n nb_ 

liin _hpclihg_hn. Tb_ hi-ncff msmn_gm [fmi ch]l_[m_^ nb_ 

al[ch sc_f^ \s 38 [h^ 43% ip_l ^__j [h^ ]ihp_hncih[f 

ncff[a_ l_mj_]ncp_fs (10). Tb_l_`il_, nb_ [jjfc][ncih i` nb_ 

hi-ncff `[lgcha msmn_g cm [h ijncg[f [h^ _hpclihg_hn[ffs 

`lc_h^fs mifoncih [giha nb_ jfioabcha n_]bhifiac_m om_^ 

ni [^[jn [h^ l_^o]_ nb_ jli]_mm_m i` ]fcg[n_ ]b[ha_. 

Tb_l_`il_, ]ihm_lp[ncih ncff[a_ i` t_li-[h^ gchcgog 

g_nbi^ _hb[h]_^ micf _hpclihg_hn [h^ sc_f^; [m q_ff [m 

l_^o]cha nb_ h_a[ncp_ cgj[]n ih nb_ _hpclihg_hn (11). 

Folnb_lgil_, cn q[m hin_^ nb[n 3 ]ofncp[lm i` qb_[n q_l_ 

nb_ `ch_mn [giha 8 ]ofncp[lm ch mbiqcha nb_cl [\cfcns ch 

aliqnb ]b[l[]n_lcmnc]m [h^ sc_f^ qcnb nb_ hi-ncff `[lgcha 

msmn_g oh^_l nb_ q_[nb_l ]ih^cncihm i` Il[k. 

Cihm_ko_hnfs, nbcm _rj_lcg_hn q[m ][llc_^ ion ni 

l_]iahct_ nb_ j_l`ilg[h]_ i` 7 ]ofncp[lm i` `_hh_f ]lij 

qcnb ]ihp_hncih[f ncff[a_ [h^ nb_ hi-ncff `[lgcha msmn_g 

nblioab aliqnb [h^ m__^ sc_f^ ]b[l[]n_lcmnc]m (12). 

 

M[t_rc[fs [h^ M_tbi^s 

Exj_rcg_ht[f jr[]tc]_s 

A `c_f^ _rj_lcg_hn q[m ][llc_^ ion ch m[h^s fi[g micf ch nb_ 

A\o Gbl[c\ ^cmnlc]n ch B[ab^[^ - Il[k `il nb_ qchn_l m_[mih 

i` 2020-2021 (Fca. 1).  Tb_ joljim_ cm ni mno^s nb_ _ff_]n i` 2 

nsj_m i` ncff[a_ msmn_gm (hi-ncff-ncff[a_) ih nb_ aliqnb [h^ 

m__^ sc_f^ i` m_p_h ]ofncp[lm i` nb_ `_hh_f ]lij (S[bii, 

H[hh[h, Rig[h_m]i, Agcai, Diff[j, Atolc[ [h^ S[dd_n). 

Tb_ micf mol`[]_ q[m jfiq_^ qcnb [ gif^\i[l^ jfioab [m 

jlcg[ls ncff[a_ ih [ jfiqcha ^_jnb i` 15 ]g [h^ nl[]nil 

mj__^ i` 3.15 eg b-1 [h^ nb_ m_]ih^[ls q[m qcnb [ Sjlcha 

Sjce_ niinb H[lliq. Tb_ _rj_lcg_hn ch]fo^_^ 14 

nl_[ng_hnm qcnb 3 l_jfc][ncihm (2×7×3). Erj_lcg_hn[f jfinm 

q_l_ 42 qcnb ^cg_hmcihm i` 2 g ch f_hanb [h^ 2 g ch qc^nb 

`il _[]b. Tb_ ]ofncp[ncih q[m [jjfc_^ oh^_l [ jf[hn 

^cmn[h]_ i` 40 \s 40 ]g (liq \s jf[hn). Micmnol_ ]ihn_hn 

q[m g_[mol_^ \s n[echa m[gjf_m [ft_l nb_ `clmn cllca[ncih 

\_`il_ jf[hncha. Pfioabcha [h^ b[lliqcha q_l_ ^ih_ qb_h 

nb_ micf gicmnol_ l_[]b_^ 18-20%; nbcm jli]_mm q[m ^ih_ 

ihfs `il nb_ nl[^cncih[f ncff[a_. Tb_ m__^m i` [ff ]ofncp[lm 

q_l_ miqh g[ho[ffs ch bif_m (2-3 m__^m j_l bif_). A 

l[h^igct_^ ]igjf_n_ \fi]e ^_mcah (RCBD) q[m om_^ 

[]]il^cha ni [ mjfcn jfin qcnb nbl__ l_jfc][n_m. Clij 

jl[]nc]_m q_l_ [jjfc_^ [m l_kocl_^ [h^ l_]igg_h^_^. 

Sig_ micf jlij_lnc_m [l_ fcmn_^ ch T[\f_ 1. 

Fca. 1. M[j i` nb_ fi][ncih i` nb_ _rj_lcg_hn. 
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Statistical analysis 

R_mofnm q_l_ mn[ncmnc][ffs [h[fst_^ omcha G_hSn[n (_^.14) 

oh^_l nb_ 0.05 jli\[\cfcns f_p_f ni n_mn nb_ mno^s 

j[l[g_n_lm (13). Tb_ mcahc`c][hn ^cff_l_h]_m \_nq__h nb_ 

g_[hm q_l_ ]igj[l_^ qcnb nb_ f_[mn mcahc`c][hn ^cff_l_h]_ 

n_mn (LSD) [m g_hncih_^ \s (14). Bcjfin [h[fsmcm [h^ g[nlcr 

jfin q_l_ [h[fst_^ omcha PAST4.03 miftq[l_ (15). 

 

R_sufts   

Plant height (cm): Tb_l_ [l_ mcahc`c][hn ^cff_l_h]_m 

\_nq__h nb_ p[lc_nc_m [h^ nb_ ]ofncp[ncih msmn_gm [m q_ff 

[m nb_ chn_l[]ncihm (T[\f_ 2). Tb_ Agcai p[lc_ns a[p_ nb_ 

bcab_mn jf[hn b_cabn (146.89 ]g), `iffiq_^ \s nb_ S[bii 

(144.33 ]g), qbcf_ nb_ S[dd_n p[lc_ns a[p_ nb_ fiq_mn b_cabn 

i` 101.50 ]g.  Tb_l_ [l_ mcahc`c][hn ^cff_l_h]_m \_nq__h 

ncff[a_ msmn_gm. Tb_ hi-ncff[a_ msmn_g q[m mcahc`c][hn ch 

ch]l_[mcha nb_ jf[hn b_cabn, [m cn a[p_ nb_ bcab_mn jf[hn 

b_cabn i` 134.97 ]g, qbcf_ nb_ ncff[a_ msmn_g a[p_ nb_ 

fiq_mn p[fo_ `il nb_ jf[hn b_cabn (120.33 ]g). Tb_ l_mofnm 

[fmi ch^c][n_ nb_ Agcai p[lc_ns a[p_ nb_ bcab_mn b_cabn i` 

(162.78 ]g) qcnb [ hi-ncff msmn_g, `iffiq_^ \s S[dd_n 

(109.67) ]g. Tb_ l_mofnm [fmi ch^c][n_ `il nb_ chn_l[]ncih i` 

]ofncp[lm qcnb nb_ ncff[a_ msmn_g nb[n S[bii a[p_ nb_ 

bcab_mn [p_l[a_ jf[hn b_cabn i` 151.89 ]g, qbcf_ S[dd_n 

a[p_ nb_ fiq_mn [p_l[a_ b_cabn i` 93.33 ]g. 

Number of branches (branch plant-1): T[\f_ 3 mbiqm hi 

mcahc`c][hn _ff_]n ih nb_ hog\_l i` \l[h]b_m i` `_hh_f 

]ofncp[lm. Hiq_p_l, nb_ ]ofncp[l H[hh[h a[p_ nb_ bcab_mn 

p[fo_ `il nb_ [p_l[a_ hog\_l i` \l[h]b_m 4.95 \l[h]b 

jf[hn-1, `iffiq_^ \s nb_ ]ofncp[l S[bii 4.22 \l[h]b jf[hn-1. 

Tb_ l_mofnm [fmi ch^c][n_ hi mcahc`c][hn ^cff_l_h]_m 

\_nq__h ncff[a_ msmn_gm. Hiq_p_l, nb_ hi-ncff msmn_g a[p_ 

[h [p_l[a_ hog\_l i` \l[h]b_m i` 3.66 \l[h]b jf[hn-1, 

qbcf_ omcha nb_ ncff[a_ msmn_g []bc_p_^ nb_ fiq_mn [p_l[a_ 

i` 3.37 \l[h]b jf[hn-1. Ih nb_ chn_l[]ncih \_nq__h nb_ 

]ofncp[lm [h^ nb_ hi-ncff msmn_g, nb_ H[hh[h p[lc_ns 

[]bc_p_^ nb_ bcab_mn [p_l[a_ hog\_l i` \l[h]b_m 

l_[]bcha 6.22 \l[h]b jf[hn-1, qbcf_ nb_ Diff[j p[lc_ns a[p_ 

[ gchcgog g_[h i` 2.44 \l[h]b jf[hn-1. Folnb_lgil_, ch 

nb_ chn_l[]ncih i` nb_ ]ofncp[lm qcnb nb_ ncff[a_ g_nbi^, nb_ 

S[bii p[lc_ns []bc_p_^ nb_ bcab_mn hog\_l i` \l[h]b_m 

j_l jf[hn qbc]b l_[]b_^ 4.00 \l[h]b jf[hn-1, qbcf_ nb_ 

Rig[h_m]i a[p_ nb_ fiq_mn hog\_l i` \l[h]b_m [n 2.67 

\l[h]b jf[hn-1. 

Number of umbel (umbel plant-1): R_mofnm ch^c][n_^ [ 

mcahc`c][hn _ff_]n i` ]ofncp[lm [h^ ncff[a_ msmn_gm ih nb_ 

hog\_l i` og\_f (T[\f_ 4), Tb_ Rig[h_m]i ]ofncp[l 

[]bc_p_^ nb_ bcab_mn [p_l[a_ hog\_l i` og\_fm j_l jf[hn 

(48.78 og\_f jf[hn-1), `iffiq_^ \s nb_ Agcai ]ofncp[l 

(48.22), qbcf_ nb_ ]ofncp[l Diff[j a[p_ nb_ fiq_mn p[fo_ i` 

21.11 og\_f jf[hn-1. R_mofnm ch^c][n_ nb[n nb_l_ cm [ 

mcahc`c][hn ^cff_l_h]_ \_nq__h nb_ nqi nsj_m i` ncff[a_ 

msmn_gm. Tb_ hi-ncff[a_ msmn_g []bc_p_^ nb_ bcab_mn p[fo_ 

i` nb_ hog\_l i` og\_fm [giohncha ni 43.56 og\_f          

jf[hn-1, qbcf_ nb_ ncff[a_ nl_[ng_hn a[p_ nb_ fiq_mn p[fo_ i` 

nb_ hog\_l i` og\_fm l_[]bcha 36.86 og\_f jf[hn-1. Tb_ 

l_mofnm [fmi ch^c][n_ nb_ ijncgog i` nb_ chn_l[]ncih 

Rig[h_m]i qcnb nb_ hi-ncff[a_ msmn_g, [m cn []bc_p_^ nb_ 

bcab_mn [p_l[a_ hog\_l i` og\_f jf[hn-1, qbc]b [giohn_^ 

ni 56.00, `iffiq_^ \s nb_ H[hh[h p[lc_ns (49.67 i` og\_f 

jf[hn-1). Tb_ chn_l[]ncih i` nb_ Diff[j p[lc_ns qcnb nb_        

hi-ncff[a_ msmn_g a[p_ nb_ fiq_mn [p_l[a_ hog\_l i` 

ch`fil_m]_h]_m (25.55 og\_f jf[hn-1). Hiq_p_l, ch nb_ 

chn_l[]ncih i` ]ofncp[lm qcnb nb_ ncff[a_ nl_[ng_hn, nb_ 

Agcai p[lc_ns []bc_p_^ nb_ bcab_mn [p_l[a_ hog\_l i` 

og\_f jf[hn-1 qbc]b q[m 49.44, qbcf_ nb_ H[hh[h p[lc_ns 

a[p_ nb_ fiq_mn [p_l[a_ i` 31.89 og\_f jf[hn-1. 

P[r[g_t_r jH 
EC 

(gs) T_xtur_ 
N[Cf 
(%) 

TDS 
(jjg) 

V[fo_ 7.6 1936 Scfn 3.8 969 

T[\f_ 1. Sig_ ]b[l[]n_lcmnc]m i` nb_ _rj_lcg_hn[f micf 

Cuftcv[rs Ni-tcff[a_ Tcff[a_ Av_r[a_ 

S[bii 136.78 151.89 144.33 

Rig[h_s]i 148.33 130.11 139.22 
H[hh[h 128.44 121.56 125.00 
Diff[j 120.89 94.56 107.72 
Azurc[ 137.89 119.89 128.89 
Agcai 162.78 131.00 146.89 
S[dd_t 109.67 93.33 101.50 

L.S.D(0.05) 3.76 2.82 

Av_r[a_ 134.97 120.33 

L.S.D (0.05) 1.68 

T[\f_ 2. Eff_]n i` ncff[a_ g_nbi^ ih jf[hn b_cabn (]g) `il m_p_h ]ofncp[lm i` 
`_hh_f 

*LSD: L_[mn mcahc`c][hn ^cff_l_h]_  

Cuftcv[rs Ni-tcff[a_ Tcff[a_ Av_r[a_ 

s[bii 4.45 4.00 4.22 

Rig[h_s]i 3.10 2.67 2.88 

H[hh[h 6.22 3.67 4.95 

Diff[j 2.44 3.33 2.89 

Azurc[ 2.78 3.33 3.06 

Agcai 2.78 3.22 3.00 
S[dd_t 3.89 3.33 3.61 

L.S.D (0.05) 5.81 4.03 

[v_r[a_ 3.66 3.37 

L.S.D (0.05) N.S. 

T[\f_ 3. Eff_]n i` ncff[a_ msmn_gm ih \l[h]b hog\_l `il m_p_h ]ofncp[lm i` 
`_hh_f ]lij 

*LSD: L_[mn mcahc`c][hn ^cff_l_h]_  

Cuftcv[rs Ni-tcff[a_ Tcff[a_ Av_r[a_ 

S[bii 43.11 44.78 43.94 

Rig[h_s]i 56.00 41.44 48.72 

H[hh[h 49.67 31.89 40.78 

Diff[j 25.55 21.11 23.33 

Azurc[ 48.17 35.56 41.86 

Agcai 47.00 49.44 48.22 

S[dd_t 35.44 33.78 34.61 

L.S.D(0.05)               2.08      1.57 

Av_r[a_ 43.56 36.86 

L.S.D (0.05)               0.82 

T[\f_ 4. Eff_]n i` ncff[a_ msmn_gm ih og\_fm (og\_f jf[hn-1) for seven 
]ofncp[lm i` `_hh_f 

*LSD: L_[mn mcahc`c][hn ^cff_l_h]_  
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Number of seeds per umbellate (seed umbellate-1): 

R_mofnm ch^c][n_^ [ mcahc`c][hn _ff_]n i` ]ofncp[lm [h^ 

jfioabcha msmn_gm ih nb_ hog\_l i` m__^m j_l og\_ff[n_ 

(T[\f_ 5). Tb_ S[bii ]ofncp[l []bc_p_^ nb_ bcab_mn [p_l[a_ 

hog\_l i` m__^m j_l og\_ff[n_, qbc]b [giohn_^ ni 34.42 

m__^ og\_ff[n_-1, `iffiq_^ \s nb_ Atolc[ ]ofncp[l (26.44 

m__^ og\_ff[n_-1), qbcf_ nb_ S[dd_n p[lc_ns a[p_ nb_ fiq_mn 

p[fo_ `il nb_ [p_l[a_ hog\_l i` og\_ff[n_, qbc]b 

[giohn_^ ni 19.65 m__^ og\_ff[n_-1. Am `il nb_ ch`fo_h]_ i` 

nb_ `[]nil i` ncff[a_ msmn_gm, l_mofnm ch^c][n_^ nb[n nb_l_ cm 

hi mcahc`c][hn ^cff_l_h]_ \_nq__h nsj_m i` ncff[a_ msmn_gm; 

biq_p_l, nb_ ncff[a_ nl_[ng_hn []bc_p_^ nb_ bcab_mn 

[p_l[a_ hog\_l i` m__^m ch nb_ og\_ff_nm [giohn_^ ni 

24.62 m__^ og\_ff[n_-1, qbcf_ nb_ hi-ncff[a_ nl_[ng_hn a[p_ 

nb_ fiq_mn [p_l[a_ hog\_l i` m__^m l_[]b_^ 23.06 m__^ 

og\_ff[n_-1.  Tb_ l_mofnm [fmi ch^c][n_ nb_ moj_lcilcns i` nb_ 

chn_l[]ncih i` S[bii qcnb hi-ncff; [m cn []bc_p_^ nb_ bcab_mn 

[p_l[a_ hog\_l i` og\_ff_n m__^m i` 34.40 m__^   

og\_ff[n_-1. Tbcm cm `iffiq_^ \s nb_ chn_l[]ncih i` Atolc[ 

qcnb hi-ncff[a_ (27.15) m__^ og\_ff[n_-1. D_mjcn_ nbcm `[]n, 

nb_ chn_l[]ncih i` Agcai qcnb hi-ncff[a_ a[p_ nb_ fiq_mn 

[p_l[a_ hog\_l i` m__^m ch og\_ff_nm (16.22 m__^ 

og\_ff[n_-1). Ih nb_ chn_l[]ncih i` ]ofncp[lm qcnb nb_ ncff[a_ 

msmn_g, S[bii []bc_p_^ nb_ bcab_mn [p_l[a_ hog\_l i` 

m__^m j_l og\_ff[n_ [giohncha ni 34.45 m__^ og\_ff[n_-1, 

qbcf_ nb_ chn_l[]ncih i` S[dd_n qcnb ncff[a_ a[p_ nb_ fiq_mn 

[p_l[a_ hog\_l i` m__^m j_l og\_ff[n_, qbc]b q[m 16.18 

m__^ og\_ff[n_-1. 

Stem Diameter (mm): R_mofnm ch^c][n_^ [ hih-mcahc`c][hn 

_ff_]n i` ]ofncp[lm [h^ jfioabcha msmn_gm ch nb_ mn_g 

^c[g_n_l (T[\f_ 6). Tb_ Agcai ]ofncp[l []bc_p_^ nb_ 

bcab_mn [p_l[a_ mn_g ^c[g_n_l qbc]b [giohn_^ ni 23.43 

gg, `iffiq_^ \s nb_ S[bii p[lc_ns (20.07 gg), nb_h nb_ 

Rig[h_m]i p[lc_ns (18.02 gg). Tb_ ]ofncp[l H[hh[h a[p_ 

nb_ fiq_mn p[fo_ `il mn_g ^c[g_n_l (11.47 gg). Tb_ l_mofnm 

ch^c][n_ hi mcahc`c][hn ^cff_l_h]_m \_nq__h nb_ 2 nsj_m i` 

ncff[a_ msmn_gm; hih_nb_f_mm, nb_ ncff[a_ nl_[ng_hn 

[]bc_p_^ nb_ bcab_mn [p_l[a_ mn_g ^c[g_n_l i` 16.44 gg, 

[h^ nb_ hi-ncff[a_ nl_[ng_hn a[p_ nb_ fiq_mn [p_l[a_ mn_g 

^c[g_n_l i` 16.12 gg. Tb_ l_mofnm [fmi ch^c][n_^ nb_       

hih-mcahc`c][hn `il nb_ chn_l[]ncih i` ]ofncp[l qcnb nb_ 

ncff[a_ msmn_g. N_p_lnb_f_mm, nb_ chn_l[]ncih i` nb_ Agcai 

]ofncp[l qcnb hi-ncff[a_ [h^ ncff[a_ msmn_gm []bc_p_^ nb_ 

bcab_mn g_[h mn_g ^c[g_n_l i` 23.43 gg `il \inb 

chn_l[]ncihm. Ep_h nbioab, H[hh[h qcnb ncff[a_ msmn_g 

a[p_ nb_ fiq_mn [p_l[a_ `il mn_g ^c[g_n_l (11.23 gg). 

Lce_qcm_, S[dd_n qcnb [ hi-ncff msmn_g a[p_ nb_ fiq_mn 

[p_l[a_ mn_g ^c[g_n_l i` 11.37 gg. 

Weight of 1000 seed (gm): R_mofnm ch^c][n_^ [ mcahc`c][hn 

_ff_]n i` ]ofncp[lm [h^ jfioabcha msmn_gm [h^ nb_ 

chn_l[]ncih ch nb_ hog\_l i` m__^m ch q_cabn i` 1000 m__^ 

(T[\f_ 7). H[hh[h ]ofncp[l []bc_p_^ nb_ bcab_mn [p_l[a_ 

q_cabn i` 1000 m__^m, qbc]b [giohn_^ ni 10.90 ag, 

`iffiq_^ \s nb_ Atolc[ p[lc_ns (10.54 ag), qbcf_ nb_ Agcai 

p[lc_ns a[p_ nb_ fiq_mn p[fo_ i` 5.29 ag. Ih [^^cncih, 

l_mofnm ch^c][n_^ nb[n nb_l_ cm [ mcahc`c][hn ^cff_l_h]_ 

\_nq__h nb_ 2 nsj_m i` ncff[a_ msmn_gm. Tb_ ncff[a_ 

nl_[ng_hn []bc_p_^ nb_ bcab_mn [p_l[a_ q_cabn i` 1000 

m__^m [giohncha ni 8.72 ag, qbcf_ nb_ hi-ncff[a_ 

nl_[ng_hn a[p_ nb_ fiq_mn [p_l[a_ q_cabn i` 1000 m__^m 

l_[]bcha 7.58 ag. R_mofnm ch^c][n_^ nb_ moj_lcilcns i` 

Atolc[ qcnb [ hi-ncff msmn_g, [m cn []bc_p_^ nb_ bcab_mn 

[p_l[a_ q_cabn i` 1000 m__^m [n 10.60 ag, `iffiq_^ \s 

H[hh[h [n 9.95 ag. Tb_ chn_l[]ncih i` Agcai qcnb                

hi-ncff[a_ a[p_ nb_ fiq_mn [p_l[a_ q_cabn i` 4.08 ag. 

Wb_l_[m, nb_ chn_l[]ncih i` ]ofncp[lm qcnb nb_ ncff[a_ 

nl_[ng_hn, nb_ H[hh[h ]ofncp[l []bc_p_^ nb_ bcab_mn 

[p_l[a_ q_cabn i` 1000 m__^ [n 11.86 ag, qbcf_ 

Rig[h_m]i a[p_ nb_ fiq_mn [p_l[a_ q_cabn i` 5.75 ag. 

Cuftcv[rs Ni-tcff[a_ Tcff[a_ Av_r[a_ 

S[bii 34.40 34.45 34.42 
Rig[h_s]

i 
19.38 28.00 23.69 

H[hh[h 19.22 24.33 21.78 
Diff[j 21.93 18.44 20.19 

Azurc[ 27.15 25.73 26.44 

Agcai 16.22 25.22 20.72 

S[dd_t 23.11 16.18 19.65 

L.S.D 
(0.05) 

2.27 1.56 

Av_r[a_ 23.06 24.62 

L.S.D 
(0.05) 

N.S 

T[\f_ 5. Eff_]n i` ncff[a_ msmn_gm ih m__^m j_l og\_ff_nm (m__^ og\_ff[n_-1) 
`il m_p_h ]ofncp[lm i` `_hh_f 

*LSD: L_[mn mcahc`c][hn ^cff_l_h]_  

Cuftcv[rs Ni-tcff[a_ Tcff[a_ Av_r[a_ 

S[bii 19.47 20.67 20.07 

Rig[h_s]i 19.33 16.57 18.02 

H[hh[h 11.70 11.23 11.47 

Diff[j 11.40 12.37 11.88 

Azurc[ 16.13 17.47 16.80 

Agcai 23.43 23.43 23.43 

S[dd_t 23.11 16.18 19.65 

L.S.D(0.05) N.S. 2.31 
Av_r[a_ 16.12 16.44 

L.S.D (0.05) N.S. 

T[\f_ 6. Eff_]n i` ncff[a_ msmn_gm ih mn_g ^c[g_n_l (gg) `il m_p_h ]ofncp[lm 
i` `_hh_f 

*LSD: L_[mn mcahc`c][hn ^cff_l_h]_  

Cuftcv[rs Ni-tcff[a_ Tcff[a_ Av_r[a_ 

S[bii 7.11 6.38 6.75 

Rig[h_s]i 7.59 5.75 6.67 

H[hh[h 9.95 11.86 10.90 

Diff[j 5.25 9.69 7.47 

Azurc[ 10.60 10.47 10.54 

Agcai 4.08 6.50 5.29 

S[dd_t 8.48 10.35 9.42 

L.S.D(0.05) 1.27 0.87 

Av_r[a_ 7.58 8.72 

L.S.D (0.05) 1.14 

T[\f_ 7. Eff_]n i` ncff[a_ msmn_gm ih q_cabn i` 1000 (ag) m__^ `il m_p_h 
]ofncp[lm i` `_hh_f 

*LSD: L_[mn mcahc`c][hn ^cff_l_h]_  
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Seed yield per hectares (kg ha-1): R_mofnm ch^c][n_^ [ 

mcahc`c][hn _ff_]n i` ]ofncp[lm [h^ jfioabcha msmn_gm ih nb_ 

sc_f^ j_l b[ (T[\f_ 8). H[hh[h ]ofncp[l []bc_p_^ nb_ 

bcab_mn [p_l[a_ m__^ sc_f^ ch b[, qbc]b [giohn_^ ni 

742.99 ea b[-1, `iffiq_^ \s Agcai p[lc_ns (494.70 ea b[-1). 

Tb_ S[bii p[lc_ns a[p_ nb_ fiq_mn p[fo_ i` 132.60 ea b[-1. 

A^^cncih[ffs, l_mofnm ch^c][n_^ nb[n nb_l_ [l_ mcahc`c][hn 

^cff_l_h]_m \_nq__h nb_ 2 nsj_m i` ncff[a_ msmn_gm. Tb_ 

ncff[a_ nl_[ng_hn []bc_p_^ nb_ bcab_mn m__^ sc_f^ ch b[ 

[giohncha ni 490.03 ea b[-1, qbcf_ nb_ hi-ncff[a_ nl_[ng_hn 

a[p_ nb_ fiq_mn [p_l[a_ m__^ sc_f^ ch b[ l_[]bcha 358.61 

ea b[-1. Tb_ l_mofnm [fmi ch^c][n_ nb_ moj_lcilcns i` nb_ 

H[hh[h qcnb hi-ncff chn_l[]ncih, [m cn []bc_p_^ nb_ bcab_mn 

m__^ sc_f^ ch b[ i` 680.02 ea b[-1, `iffiq_^ \s nb_ 

chn_l[]ncih i` Agcai qcnb hi-ncff[a_ (434.77 ea b[-1). Tb_ 

chn_l[]ncih i` S[bii qcnb hi-ncff[a_ nl_[ng_hn a[p_ nb_ 

fiq_mn [p_l[a_ `il nb_ sc_f^ (123.57 ea b[-1), qb_l_[m nb_ 

chn_l[]ncih i` ]ofncp[lm qcnb nb_ ncff[a_ nl_[ng_hnm, H[hh[h 

]ofncp[l []bc_p_^ nb_ bcab_mn g_[h i` m__^ sc_f^ nb[n 

l_[]b_^ 805.96 ea b[-1; g_[hqbcf_, nb_ chn_l[]ncih i` 

S[bii ]ofncp[l qcnb ncff[a_ nl_[ng_hn a[p_ nb_ fiq_mn 

g_[h `il nb_ m__^ sc_f^ l_[]b_^ 141.62 ea b[-1. 

 

Biplot analysis and matrix plot: Fca. 2 mbiq_^ nb[n nb_ 

Bcjfin [h[fsmcm q[m _``_]ncp_ ch ^cmnlc\oncha nb_ ]ofncp[lm 

ih nb_ 4 j[lnm i` nb_ Bcjfin omcha nb_cl nl[cnm [m `i][f 

jichnm. Ih ]ihnl[mn, nb_ 5 jifsaih b_[^m l_jl_m_hn_^ nb_ 

AgcaiT0, H[hh[h T, Diff[j T, S[biiT0, [h^ S[bii T, 

`lig f_`n ni lcabn l_mj_]ncp_fs. Tb_l_`il_, nb_ `ch_mn 

j_l`ilg[h]_ ]ofncp[lm q_l_ Agcai [h^ H[hh[h ch nb_ 2 

msmn_gm. Atolc[ [h^ Rig[h_m]i q_l_ nb_ gimn mn[\f_ 

]ofncp[lm. Tb_m_ l_mofnm q_l_ \iimn_^ \s nb_ mjchhcha 

nl__ [h[fsmcm chmc^_ nb_ jifsaih, qb_l_ 2 j[nn_lhm i` 

mjchhcha nl__m b[p_ l_mofn_^. Fclmnfs, cn \_achm qcnb nb_ 

h_a[ncp_ ]ofncp[l jichn i` S[dd_nT0 [h^ _h^m qcnb 

[gcaiT0 [h^ H[hh[h T. S_]ih^fs, cn mn[lnm qcnb Diff[j T 

[h^ `chcmb_m qcnb m[biiT0, nbcm j[nn_lh l_jl_m_hnm nb_ 

qilmn mjchhcha nl__. Mil_ip_l, nb_m_ l_mofnm [l_ 

chn_hmc`c_^ \s [ g[nlcr jfin [gihamn nb_m_ ]ofncp[lm [h^ 

nb_cl mno^c_^ nl[cnm, qb_l_ nb_ ^c``_l_h]_ ch ]ifil g_[hm 

nb[n ]ofncp[lm [l_ p[lciom (Fca. 3). Tb_l_`il_, sc_f^ cm nb_ 

gimn nl[cn nb_l_\s ]ofncp[lm [l_ ^c``_l_hn ^_j_h^cha ih 

]ifil chn_hmcns. 

 

Dcs]usscih 

Tblioab nb_ l_mofnm, nb_ hi-ncff `[lgcha msmn_g []bc_p_^ [ 

jimcncp_ _ff_]n ih jf[hn b_cabn (T[\f_ 2) [h^ hog_lc][ffs ih 

nb_ hog\_l i` \l[h]b_m (T[\f_ 3) [h^ nb_ hog\_l i` 

og\_fm (T[\f_ 4). In g[s \_ [nnlc\on_^ ni nb_ cgjlip_g_hn 

i` micf ]b[l[]n_lcmnc]m [h^ nb_ jl_m_lp[ncih i` cnm q[n_l 

]ihn_hn. Tb_l_ q[mh'n [hs h_a[ncp_ _ff_]n i` nb_ hi-ncff 

`[lgcha msmn_g. Ni-ncff [alc]ofnol_ b[m \__h `ioh^ ni 

mncgof[n_ mig_ ko[fcn[ncp_ [h^ ]b_gc][f nl[cnm, ch]fo^cha 

CO2 _gcmmcih qbc]b cm l_`f_]n_^ ch aliqnb nl[cnm 

cgjlip_g_hn (16). Tl[^cncih[f ncff[a_ b[^ [ ]f_[l _ff_]n ih 

nb_ q_cabn i` m__^ (T[\f_ 7) [h^ nb_ nin[f sc_f^ ch 

ecfial[gm j_l b[ (T[\f_ 8). In cm [nnlc\on_^ [fmi ni nb_ `[]n 

nb[n nbcm jli]_mm cm gil_ _ff_]ncp_ ch jl_m_lpcha q[n_l ch 

nb_ micf (17). Ih ]ihnl[mn ni qb[n b[^ `ioh^ nb[n hi-ncff 

Cuftcv[rs Ni-tcff[a_ Tcff[a_ Av_r[a_ 

S[bii 123.57 141.62 132.60 

Rig[h_s]i 231.75 363.71 297.73 

H[hh[h 680.02 805.96 742.99 

Diff[j 421.12 504.17 462.64 

Azurc[ 274.42 524.42 399.42 

Agcai 434.77 554.62 494.70 

S[dd_t 344.63 535.74 440.19 
L.S.D(0.05) 9.19 6.81 

Av_r[a_ 358.61 490.03 
L.S.D (0.05) 5.02 

T[\f_ 8. Eff_]n i` ncff[a_ msmn_gm ih m__^ sc_f^ ch b_]n[l_ `il m_p_h ]ofncp[lm 
i` `_hh_f 

*LSD: L_[mn mcahc`c][hn ^cff_l_h]_  

Fca. 2. Bcjfin ^cmnlc\oncih i` m_p_h `_hh_f ]ofncp[lm qcnb nb_cl mno^c_^ nl[cnm ch 
nqi msmn_gm i` ncff[a_. T0; hi-ncff[a_, T; ncff[a_. 

Fca. 3. M[nlcr jfin ^cmnlc\oncih i` m_p_h `_hh_f ]ofncp[lm qcnb nb_cl mno^c_^ 
nl[cnm ch nqi msmn_gm i` ncff[a_.(hi-ncff[a_ ch ojj_l: T0, ncff[a_ \innig:T; l_^ 
gc]lil_]n[haf_ bcabfs ]ill_f[n_^ qcnb nl[cn) 
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`[lgcha ch]l_[m_m nb_ [p[cf[\cfcns i` N (18, 19), ch nb_ fiha 

loh ^_mjcn_ nb_ fiq sc_f^, \on cn cm ch inb_l ]lijm q_l_ 

_ff_]ncp_ ch cgjlipcha ]lij j_l`ilg[h]_, nb_ l_[mih `il 

nb_ moj_lcilcns i` nb_ ncff[a_ jli]_mm ^o_ ni nb_ ]igjf_n_ 

chp_lmcih i` nb_ micf [h^ nb_ ch]fomcih i` nb_ chp_ln_^ micfm 

ih mig_ cgjiln[hn _f_g_hnm mo]b [m Zh [h^ F_ (20-22).  

            Am `il nb_ ]ofncp[l’m ^cff_l_h]_m, nb_ l_[mih cm 
[nnlc\on_^ ni nb_ ^cff_l_h]_ ch nb_cl a_h_nc] g[n_lc[f. 

Wb_l_ nb_ ]ofncp[lm ^cff_l_^ _mj_]c[ffs ch al[ch sc_f^        

(Fca. 2, 3). A]]il^chafs, Sig_ g_^c]ch[f jf[hnm ^cff_l ch 

nb_cl ]b_gc][f ]igjih_hnm []]il^cha ni nb_cl a_h_nc] 

mnlo]nol_ (23). Tb_ []ncp_ ]igjioh^m g[s \_ [ff_]n_^ \s 

nb_ jf[hn'm jbsmcifiac][f []ncpcns [h^ mig_ jb_hinsjc] 

]b[l[]n_lcmnc]m. Tb_ pif[ncf_ icf g[s \_ [mmi]c[n_^ qcnb 

]bfilijbsff qbc]b cm [mmi]c[n_^ qcnb nb_ ]igjih_hnm i` 

nb_ pif[ncf_ icf. Tb_ a_h_nc] mnlo]nol_m i` ]ofncp[lm b[p_ [ 

fin i` [\cfcns ni _rjl_mm nb_cl jin_hnc[f, qbc]b cm l_`f_]n_^ ch 

nb_cl jb_hinsjc] ]igjih_hnm, [h^ nb_ chn_l[]ncih 

\_nq__h nb_ a_hinsj_m [h^ nb_ _hpclihg_hn cm [h 

cgjiln[hn cmmo_ ch nb_ jli^o]ncih i` nb_ ]lij. B[m_^ ih cn, 

[ mj_]c`c] a_hinsj_ cm l_]igg_h^_^ `il m_p_l[f l_acihm il 

[ mj_]c`c] l_acih [h^ nb_l_`il_ cn cm hin jimmc\f_ ni ]b[ha_ 

nb_ [alc]ofnol[f _hpclihg_hn[f ]ih^cncihm, \on cn cm 

jimmc\f_ ni [^[jn ni nb_m_ ]ih^cncihm nblioab nb_ ]ill_]n 

m]c_hnc`c] g[h[a_g_hn g_nbi^m i` micf, q[n_l, [h^ 

m_lpc]_m. Tb_ a_hinsj_m ][h [fmi \_ ]b[ha_^ _cnb_l \s 

\l__^cha [h^ a_h_nc] cgjlip_g_hn g_nbi^m il \s 

`iffiqcha [jjlijlc[n_ [h^ [p[cf[\f_ \cin_]bhifiac_m [h^ 

nbcm cm ch fch_ qcnb qb[n (2, 6, 9) ]ih`clg_^ nb[n nb_ 

]igjih_hnm i` nb_ pif[ncf_ icf b[p_ [ bcab [\cfcns ni 

]ig\ch_ qcnb nb_ mg[ff mct_ i` nb_ `locn ch nb_ `_hh_f ]lij. 

Tbcm b[m _gjb[mct_^ nb_ q_cabn i` nb_ m__^m [h^ nb_cl 

l_f[ncih ni nb_ sc_f^ [h^ ]igjih_hnm i` nb_ pif[ncf_ icf [h^ 

nb[n nb_m_ ]b[l[]n_lcmnc]m [l_ chb_lcn_^ ko[hncn[ncp_fs. Fil 

nbcm l_[mih, jf[hn \l__^_lm [fq[sm m__e ni ^_pcm_ il [^[jn 

h_q a_hinsj_m ni ^_p_fij ]lijm ni mocn nb_ ^cp_lm_ 

]fcg[nc] [h^ [alc]ofnol[f l_acihm. Oh nbcm \[mcm, [ moffc]c_hn 

a_h_nc] p[lc[h]_ cm l_`f_]n_^ ch nb_ _]ihigc] nl[cnm (8, 24). 

Mil_ l_]_hnfs, cn b[m \__h ]ih`clg_^ nb[n hi-ncff[a_ m_lp_m 

[m [\cinc] mnl_mm nb[n mncgof[n_m mig_ m_]ih^[ls 

g_n[\ifcn_m (25), _mj_]c[ffs jf[hn aliqnb l_aof[nilm. Flig 

nbcm j[lnc]of[lcns, nb_ 2 msmn_gm b[p_ ^cff_l_^ ch al[ch sc_f^ 

(T[\f_ 8). Tb_m_ ^[n[ ^cm[al__^ qcnb (26) qbi cffomnl[n_^ 

nb[n hi-ncff[a_ ^c^ hin ^cff_l `lig nb_ ]ihp_hncih[f ncff[a_ 

_ff_]n ih nb_ al[ch sc_f^ i` Nigella sativa L. 

 

Cih]fuscih   

Tb_ ]oll_hn _rj_lcg_hn q[m ][llc_^ ion ni ehiq nb_ 

j_l`ilg[h]_ i` 7 ]ofncp[lm i` `_hh_f oh^_l nb_ nl[^cncih[f 

ncff[a_ jli]_mm [h^ nb_ hi-ncff `[lgcha msmn_g. Tb_ ncff[a_ 

jli]_mm q[m gil_ _ff_]ncp_ ch cgjlipcha mig_ 

]b[l[]n_lcmnc]m i` nbcm g_^c]ch[f ]lij, ch]fo^cha nb_ sc_f^ 

[h^ cnm ]igjih_hnm. F_hh_f ]ofncp[lm ^cff_l_^ ch mbiqcha 

nb_cl jb_hinsjc] [\cfcns oh^_l nb_ 2 ]ofncp[ncih msmn_gm. In 

p[lc_^ ch mbiqcha cnm a_h_nc] [\cfcns jb_hinsjc][ffs [h^ 

q[m l_`f_]n_^ ch nb_ sc_f^ [h^ cnm ]igjih_hnm. Tb_l_`il_, [ 

\l__^cha jlial[g ][h \_ ^_p_fij_^ `il cn ni ]iff_]n nb_m_ 

ch^c][nilm ch ih_ a_h_nc] g[n_lc[f [h^ jli^o]_ [ h_q 

]ofncp[l `lig cn. 

A]ehiwf_^a_g_hts 

Aff Aonbilm ^i hin b[p_ [hs jlipc^_^ `ch[h]c[f mojjiln `il 
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