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A\str[]t   

Piper acutistigmum C. DC. cm [h _h^_gc] mj_]c_m i` nb_ E[mn_lh Hcg[f[s[h 

l_acih `ioh^ ch hilnb_[mn Ih^c[ qcnb nb_ [^d[]_hn ]iohnls Ms[hg[l. A mno^s 

q[m ]ih^o]n_^ ni _r[gch_ nb_ ^cmnlc\oncih, giljbifias, [h^ jb_hifias i` 

nb_ mj_]c_m, qbc]b cm [h cgjiln[hn mn_j niq[l^m cnm ]ihm_lp[ncih. Fc_f^    

molp_sm q_l_ ]ih^o]n_^ ni fi][n_ nb_ jijof[ncih, [h^ i\m_lp[ncihm q_l_ 

g[^_ ih m_f_]n_^ jf[hnm `lig nbl__ ^cmnch]n fi][ncihm. Tb_ mno^s l_p_[f_^ 

nb[n nb_ mj_]c_m cm gimnfs `ioh^ ch nb_ `iinbcffm i` Aloh[]b[f Pl[^_mb [h^ cnm 

\il^_lcha [l_[m ch Amm[g. Tb_ ilnbinlijc] [h^ jf[acinlijc] \l[h]b_m mbiq 

^cmnch]n ^cff_l_h]_m ch n_lgm i` f_[` mct_ [h^ mb[j_, j_ncif_, [h^ chn_lhi^[f 

f_hanb. Tb_ [p_l[a_ mct_m i` nb_ f_[p_m q_l_ 10 × 6 ]g [h^ 21.5 × 12.5 ]g; 

j_ncif_ f_hanb q[m 3.7 ]g [h^ 2.25 ]g [h^ chn_lhi^[f f_hanb q[m 17.5 [h^ 

6.5 ]g ch ilnbinlijc] [h^ jf[acinlijc] \l[h]b_m, l_mj_]ncp_fs. L_[` `fombcha 

i]]olm \_nq__h nb_ M[l]b [h^ Ajlcf gihnbm, gil_ il f_mm ch msh]blihct[-

ncih qcnb nb_ _g_la_h]_ i` nb_ mjce_ \o^. Tb_ mj_]c_m mn[lnm `fiq_lcha `lig 

Ajlcf ohncf nb_ _h^ i` M[s. Tb_ `locncha mjce_m [l_ i\m_lp_^ `lig Jofs ni   

D_]_g\_l. Sn_lcf_ pch_m [l_ gimn ^igch[hn ch [ jijof[ncih qcnb [ `_q `_lncf_ 

(g[f_ [h^ `_g[f_) ch^cpc^o[fm. Tb_ _rcmncha h[nol[f jijof[ncih cm oh^_l 

nbl_[n `lig p[lciom ^_p_fijg_hn[f []ncpcnc_m ch [h^ [lioh^ nb_cl b[\cn[n 

[h^ h__^m cgg_^c[n_ [nn_hncih `il ]ihm_lp[ncih.   

 

K_ywir^s   

Cihm_lp[ncih; giljbifiac][f p[lc[ncihm; i]]oll_h]_; ilnbinlijc] \l[h]b; jf[aci-
nlijc] \l[h]b; nbl_[nm    

 

Ihtri^u]tcih   

Tb_ a_hom Pcj_l i` nb_ `[gcfs Pcj_l[]_[_ ]ihmcmnm i` [jjlircg[n_fs 2170 

mj_]c_m, g[echa cn nb_ m_]ih^-f[la_mn a_hom i` [hacimj_lgm (1). In b[m [  

j[hnlijc][f ^cmnlc\oncih, qcnb nb_ gimn p[lc_^ l[ha_ i` nb_ a_hom i]]ollcha 

ch nb_ Ag_lc][h nlijc]m [h^ nb_h mionb_lh Amc[h h[ncihm (2). Do_ ni nb_ f[la_ 

hog\_l i` n[r[, mig_ i` qbc]b [l_ ^cffc]ofn ni ^cff_l_hnc[n_ `lig ih_          

[hinb_l, l_mofncha ch g[hs mshihsgm, cn cm ]b[ff_hacha ni ^_n_lgch_ nb_  

jl_]cm_ hog\_l i` Pcj_l mj_]c_m [h^ nb_cl ^cmnlc\oncih (3). Ih [^^cncih, nb_ 

a_hom _rbc\cnm [ l[ha_ i` ^cmnlc\oncih j[nn_lhm, `lig fi][ffs _h^_gc] ni 

qc^_fs ^cmnlc\on_^. Sig_ mj_]c_m [l_ ihfs `ioh^ ch ih_ j[lnc]of[l ]_hn_l i` 

^cp_lmcns, qbcf_ inb_lm [l_ `ioh^ nblioabion nb_ N_inlijc]m [h^ P[f_i-

nlijc]m (4). Mimn mj_]c_m _rbc\cn [ fcgcn_^ a_ial[jbc] l[ha_ (5, 2). Tb_ Ih^c[h 

mj_]c_m [l_ ]ih]_hnl[n_^ [fgimn _hncl_fs ch hilnb_[mn [h^ mionb_lh Ih^c[, 

ch]fo^cha Ah^[g[h [h^ Nc]i\[l Imf[h^. Tb_ g[dilcns i` nb_ mj_]c_m `ioh^ ch 
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hilnb_[mn Ih^c[ [l_ _h^_gc] ni nb_ _[mn_lh Hcg[f[s[h   

l_acih, qbc]b _h]igj[mm_m nb_ h_cab\ilcha ]iohnlc_m i` 

N_j[f, Bbon[h, Cbch[, [h^ Ms[hg[l (6). Tb_m_ mj_]c_m 

]ihnlc\on_ mcahc`c][hnfs ni nb_ ]igjimcncih i` nlijc][f [h^ 

mo\nlijc][f `il_mnm qcnb nb_cl ^cmdoh]n ^cmnlc\oncih [h^  

^cmnch]n g[f_ [h^ `_g[f_ jf[hnm qcnbch _[]b jijof[ncih. 

Hiq_p_l, _[]b mj_]c_m-mj_]c`c] ^cmnlc\oncih[f j[nn_lh [h^ 

b[\cn[n jl_`_l_h]_ [l_ s_n ni \_ `offs oh^_lmnii^. 

 Tb_ a_hom Pcj_l _rbc\cnm [ ^cgiljbc] \l[h]bcha 

j[nn_lh nb[n b[m p_a_n[ncp_ [h^ l_jli^o]ncp_ \l[h]b_m. 

V_a_n[ncp_ \l[h]b_m _cnb_l nl[cf ih nb_ alioh^ [m [ lohh_l 

mbiinm il ]fcg\ bcab ih nb_ f[la_ nl__ nlohem [m [ ]fcg\_l 

mbiinm. D_mjcn_ nb_ p[lc_ns i` aliqnb `ilgm jl_m_hn ch   

Pcj_l, cn b[m \__h ^_gihmnl[n_^ nb[n nb_s [l_ `[clfs mcgcf[l 

ch nb_cl mnlo]nol_, qcnb nb_ g[dilcns i` mj_]c_m ]ihmnlo]n_^ 

`iffiqcha P_ncn'm [l]bcn_]nol[f gi^_f (7, 8). Tb_ ojq[l^-

aliqcha p_lnc][f \l[h]b_m b[p_ ch^_n_lgch[n_ aliqnb [h^ 

[l_ ][ff_^ ilnbinlijc] \l[h]b_m. Scgofn[h_iomfs, nb_s  

jli^o]_ hog_liom f[n_l[f j_h^ofiom \l[h]b_m nb[n \_[l 

l_jli^o]ncp_ mnlo]nol_m ch nb_ f[n_l mn[a_ i` fc`_ qbc]b [l_ 

ehiqh [m jf[acinlijc] \l[h]b_m. Ep_h nbioab nb_m_ nqi 

\l[h]b_m ]ig_ `lig nb_ m[g_ g_lcmn_g[nc] ilcachm, nb_s 

aliq [h^ fiie p_ls ^cff_l_hn \_][om_ nb_s [l_ ilc_hn_^ 

^cff_l_hnfs (p_lnc][ffs [h^ bilctihn[ffs) [h^ m_lp_ ^cff_l_hn 

_]ifiac][f joljim_m (p_a_n[ncp_ [h^ l_jli^o]ncp_) (9).  

Uh^_lmn[h^cha nb_m_ chnl[mj_]c`c] giljbifiac][f p[lc[-

ncihm cm ]lo]c[f `il mojjilncha []]ol[n_ c^_hnc`c][ncih [h^ 

^_fcgcn[ncih i` nb_ mj_]c_m [h^ jl_p_hncha gcmoh^_lmn[h^-

cham nb[n `l_ko_hnfs l_mofn ch gcmc^_hnc`c][ncih. Ih nb_        

jl_m_hn mno^s, q_ b[p_ ]b[l[]n_lct_^ nb_ mj_]c_m ni oh^_l-

mn[h^ nb_ giljbifiac][f p[lc[ncihm `il nb_cl n[rihigc] 

^cm]lcgch[ncih. 

 Tb_ ncgcha i` m__^ a_lgch[ncih [h^ m__^ ^cmm_gc-

h[ncih, nia_nb_l qcnb nb_ []ncpcnc_m i` jiffch[nilm,            

`loacpil_m, [h^ `fiq_l [h^ `locn jl_^[nilm, [l_ [ff ^cl_]nfs 

il ch^cl_]nfs ch`fo_h]_^ \s nb_ m_[mih[f sc_f^ i` `fiq_lm 

[h^ `locnm ch nb_ ]iggohcns (10). Fil jf[hnm, `fiq_lcha [h^ 

`locncha [l_ mcahc`c][hn fc`_ jb[m_m nb[n b[p_ cgjfc][ncihm 

`il _]ifias [h^ _pifoncih (11, 12). Pb_hifias cm qc^_fs 

oh^_lmnii^ ni \_ nb_ jl[]nc]_ i` i\m_lpcha nb_ mn[a_m i` [h 

ila[hcmg'm fc`_ ]s]f_ [h^ cnm []ncpcnc_m [m nb_s n[e_ jf[]_ 

nblioabion nb_ s_[l (13). Pf[hn jb_hifias chpifp_m gihc-

nilcha [h^ ^i]og_hncha nb_ l_]ollcha aliqnb jb[m_m [h^ 

[h[fstcha nb_ j[nn_lhm [h^ l_f[ncihmbcjm \_nq__h nb_   

[hho[f ]s]f_m i` ^_p_fijg_hn [h^ nb_cl _hpclihg_hn[f 

ch`fo_h]_m (14). R_]ollcha \cifiac][f []ncpcnc_m ch jf[hnm 

ch]fo^_ p_a_n[ncp_ jli]_mm_m fce_ f_[` mb_^^cha [h^     

`fombcha [m q_ff [m l_jli^o]ncp_ jli]_mm_m fce_ \o^         

`ilg[ncih, `fiq_lcha, [h^ `locn jli^o]ncih (15). Pb_hifias 

cm nb_ _[mc_mn ni i\m_lp_ [h^ gimn l_mjihmcp_ ]igjih_hn 

i` h[nol_ ni q[lgcha (16). Mimn jb_hifiac][f l_m_[l]b ih 

Pcj_l mj_]c_m b[m \__h ^ih_ ch nb_ N_inlijc]m (17–20). 

Hiq_p_l, nb_l_ [l_ `_q mno^c_m (21, 22) nb[n b[p_ \__h  

][llc_^ ion ch nb_ if^ qilf^. Ah ch-^_jnb oh^_lmn[h^cha i` 

jb_hifiac][f mno^c_m [c^m ch nb_ ]ihm_lp[ncih i` mj_]c_m [m 

q_ff [m ch nb_ `ilgof[ncih i` _ffc]c_hn g_nbi^m `il nb_cl 

momn[ch[\f_ ]ofncp[ncih.  

 Piper acutistigmum C. DC., [h _h^_gc] mj_]c_m i` 

nb_ E[mn_lh Hcg[f[s[h l_acih, q[m `clmn ^_m]lc\_^ [h^  

l_jiln_^ `lig Ms[hg[l \s D_ C[h^iff_. (23, 24). Tb_    

mj_]c_m q[m `clmn ncg_ l_]il^_^ ch Ih^c[ ch 2000 ch nb_ `iin-

bcffm i` Aloh[]b[f Pl[^_mb [h^ cnm [^dichcha [l_[m (25).  

Afnbioab l_]_hnfs Moeb_ld__ (26) l_jiln_^ nb_ i]]oll_h]_ 

i` nb_ mj_]c_m `lig Ah^[g[h [h^ ^io\n_^ nb_ c^_hncns i` 

nb_ mj_]c_m i]]ollcha ch Aloh[]b[f Pl[^_mb. Hiq_p_l, 

nb_l_ cm hi _pc^_h]_ i` nb_ i]]oll_h]_ i` nb_ mj_]c_m ch 

Ah^[g[h, [h^ cnm i]]oll_h]_ ch nb_ hilnb_[mn q[m          

]ih`clg_^ p_ls ]f_[lfs (25). Tb_ mj_]c_m ][h \_ l_a[l^_^ [m 

ih_ i` Ih^c['m l[l_ mj_]c_m \_][om_ i` cnm l_mnlc]n_^ ^cmnlc-

\oncih [h^ fcgcn_^ jijof[ncih. In cm ehiqh ni b[p_ mig_ 

_nbhig_^c]ch[f jlij_lnc_m nb[n [c^ ch nb_ `[mn b_[fcha i` 

`l[]nol_^ \ih_m (6). Tb_ jijof[ncih i` nbcm mj_]c_m, qbc]b 

cm jlcg[lcfs `ioh^ [fiha nb_ `il_mn _^a_m, cm m_lciomfs 

nbl_[n_h_^ \s nb_ oh]b_]e_^ ^_p_fijg_hn [h^ ]ihmnlo]-

ncih n[echa jf[]_ ch nb_ mn[n_. Mil_ip_l, nb_l_ b[m hin \__h 

go]b mno^s ^ih_ ih nbcm mj_]c_m, l_mnlc]ncha iol 

ehiqf_^a_ [\ion cnm _]ifiac][f il _]ihigc] cgjiln[h]_. 

Tb_ mj_]c_m _rbc\cnm [ ]f_[l \l[h]bcha ^cgiljbcmg, qbc]b 

mig_ncg_m ]l_[n_m ]ih`omcih ch cnm c^_hnc`c][ncih. Pb_hi-

fiac][f mno^c_m [l_ `ioh^ ni \_ mcahc`c][hn ch oh^_lmn[h^cha 

nb_ \cifiac][f ]b[ha_m n[echa jf[]_ nblioabion nb_ s_[l. 

Cihmc^_lcha cnm _nbhig_^c]ch[f [h^ _]ifiac][f p[fo_m, 

qbc]b b[p_ [h _h^_gc] ^cmnlc\oncih qcnb [ fcgcn_^ ehiqh 

jijof[ncih, nb_ jl_m_hn mno^s b[m \__h [nn_gjn_^, qbc]b 

]iof^ j[p_ nb_ q[s `il h__^`of g[h[a_g_hn [h^ ]ihm_l-

p[ncih.   

M[t_rc[fs [h^ M_tbi^s 

Study site         

Tb_ mno^s q[m ]ih^o]n_^ `lig 2020 ni 2022 nblioab [h 
_rn_hmcp_ `c_f^ molp_s ch nb_ mn[n_m i` Aloh[]b[f Pl[^_mb 

[h^ Amm[g ch hilnb_[mn Ih^c[. O\m_lp[ncihm ih jb_hifiac-

][f ]b[ha_m q_l_ g[^_ `il nqi s_[lm, `lig J[ho[ls 2021 

ni D_]_g\_l 2022, ch nb_ P[jog P[l_ ^cmnlc]n i` Aloh[]b[f 

Pl[^_mb. A jl_]olmils mn_j i` ]igjl_b_hmcp_ mno^s [h^ 

chn_ljl_n[ncih i` [p[cf[\f_ fcn_l[nol_ q[m ^ih_ \_`il_ nb_ 

`c_f^ pcmcn ni oh^_lmn[h^ nb_ ^cmnlc\oncih [h^ b[\cn[n      

jl_`_l_h]_m i` nb_ mj_]c_m. Tb_ `c_f^ molp_s q[m nb_h      

][llc_^ ion ch ^cff_l_hn `il_mn [l_[m i` nb_ nqi mn[n_m ni 

fi][n_ nb_ i]]oll_h]_ [h^ ^cmnlc\oncih i` nb_ mj_]c_m. Tb_ 

jf[]_m qb_l_ nb_ i]]oll_h]_ i` Piper acutistigmum jijo-

f[ncihm q[m i\m_lp_^ q_l_ l_]il^_^, [h^ \[m_^ ih nb_ 

[p[cf[\cfcns i` nb_ mj_]c_m, nbl__ ^cff_l_hn `il_mn [l_[m ch 

nb_ P[jog P[l_ ^cmnlc]n i` Aloh[]b[f Pl[^_mb q_l_         

]ihmc^_l_^ `il nb_ ]ihp_hc_h]_ i` nb_ mno^s (Fca. 1). Tb_ 

m_f_]n_^ mcn_m [l_ Rihi bcffm (27˚15′ N, 93˚76′ E, 238 g), 

Kcgch (27˚34′ N, 93˚98′ E, 200 g) [h^ Pig[ (27˚08′ N, 

93˚59′ E, 300 g). Tb_m_ nbl__ mcn_m `[ff oh^_l _p_lal__h 

nlijc][f `il_mnm ch 100-500 g [fncno^ch[f l[ha_m (27).        

D_n[cf_^ i\m_lp[ncihm i` nb_ giljbifiac][f [h^ jb_hifi-

ac][f ]b[l[]n_lcmnc]m q_l_ g[^_ i` nb_ m_f_]n_^ jf[hnm, c._., 

2 (1 g[f_ [h^ 1 `_g[f_) ch^cpc^o[fm `lig _[]b mno^s mcn_. 

Sig_ fcp_ mj_]cg_hm q_l_ [fmi ]iff_]n_^ `lig nb_cl        

h[nol[f b[\cn[nm `il ex-situ gofncjfc][ncih ch nb_ Fil_mn 

holm_ls i` nb_ Nilnb E[mn_lh R_acih[f Ihmncnon_ i` S]c_h]_ 

[h^ T_]bhifias (NERIST), Aloh[]b[f Pl[^_mb, Ih^c[. 

Study on morphological variations       

B_`il_ nb_ mno^s, nb_ c^_hnc`c][ncih i` nb_ mj_]c_m q[m [m-
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]_ln[ch_^ nblioab i\m_lp[ncihm i` cnm giljbifiac][f ]b[l-

[]n_lcmnc]m. Tb_ m_hcil [onbil (PRG) b[m \__h _rn_hmcp_fs 

qilecha ih Pcj_l n[rihigs [h^ b[m c^_hnc`c_^ nb_ mj_]c_m. 

Tb_ ]iff_]n_^ mj_]cg_h q[m jl_j[l_^ chni [ giohn_^ b_l-

\[lcog mb__n omcha nb_ mn[h^[l^ n_]bhcko_m l_]igg_h^-

_^ (28) \s ^lscha, jicmihcha, giohncha, [h^ f[\_fcha. Tb_ 

pio]b_l mj_]cg_hm q_l_ nb_h ^_jimcn_^ ch nb_ Fil_mnls 

H_l\[lcog, NERIST, Aloh[]b[f Pl[^_mb, Ih^c[.  Ih nb_ `c_f^, 

mj_]c`c]m [\ion giljbifiac][f ]b[l[]n_lcmnc]m q_l_ hin_^. 

Ti _r[gch_ nb_ giljbifiac][f ]b[l[]n_lcmnc]m ch al_[n_l 

^_n[cf, mig_ m[gjf_m q_l_ \lioabn ni nb_ f[\, [h^ [^^c-

ncih[f ch`ilg[ncih q[m a[nb_l_^. Fil _p_ls jf[hn nl[cn, nb_ 

Fca. 1. M[j i` Aloh[]b[f Pl[^_mb g[le_^ qcnb P[jog P[l_ ^cmnlc]n mbiqcha mno^s mcn_m.  
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p[lc[ncihm ch nb_ ^cgiljbc] (ilnbinlijc] [h^   jf[acinlijc]) 

\l[h]b_m q_l_ ko[hncn[ncp_fs mno^c_^ omcha giljbig_nls. 

Ti ]igj[l_ nb_ \l[h]b_m, q_ ]ihmc^_l_^ nb_ ]b[l[]n_lcm-

nc]m i` nb_cl mn_g (hi^_ [h^ chn_lhi^_), f_[` (mb[j_, mct_, 

ncj, \[m_, p_h[ncih, _n].), j_ncif_ (f_hanb [h^ n_rnol_), mncj-

of_, [h^ jlijbsff (mb[j_, mct_, n_rnol_, _n].). W_ niie nb_ 

[p_l[a_ i` nbl__ g_[mol_g_hnm ni ^_n_lgch_ nb_ gil-

jbig_nls i` [ff nb_m_ nl[cnm. Fil f_[` ]b[l[]n_lcmnc]m, q_ 

m_f_]n_^ [ q_ff-g[nol_^ `iolnb f_[` `lig nb_ nij i` \inb 

mbiinm `il i\m_lp[ncih (29). Mc]lim]ijc] [h[fsmcm i` nb_ 

l_jli^o]ncp_ mnlo]nol_m [h^ inb_l jf[hn _f_g_hnm i` \inb 

\l[h]b_m q[m _r[gch_^ omcha [ b[h^ f_hm [h^ [    mn_l_i 

gc]lim]ij_ (DIGI510, D_qchn_l, Ih^c[), _kocjj_^ qcnb [ 

^cacn[f ][g_l[. 

Phenological study        

P_lci^c] pcmcnm ni nb_ `c_f^ [h^ i\m_lp[ncih i` nb_ ^_p_fij-

g_hnm q_l_ l_]il^_^ j_lci^c][ffs `il nqi s_[lm. A ncg_fs 

i\m_lp[ncih i` nb_ ]b[ha_m ch nb_ p_a_n[ncp_ [h^ l_jli-

^o]ncp_ (`_g[f_ [h^ g[f_) mbiin q[m ^ih_ [n l_aof[l     

chn_lp[fm `iffiqcha mn[h^[l^ jlini]ifm (20, 30, 31). Aff nb_        

h_]_mm[ls ]fcg[nc] ^[n[ b[p_ \__h l_]il^_^ `il nb_ mno^s 

mcn_m. Tb_ jb_hifiac][f i\m_lp[ncihm q_l_ g[^_ `il [ff 

nbl__ jijof[ncihm ch nb_cl h[nol[f b[\cn[n [h^ [h[fst_^.     

A nin[f i` 6 ch^cpc^o[f jf[hnm q_l_ n[aa_^, 2 (1 `_g[f_ [h^    

1 g[f_) `lig _[]b mcn_ `il ncg_fs i\m_lp[ncih. Cihmc^_lcha 

[ff nb_ mcahc`c][hn \cifiac][f ]b[ha_m ch nb_ jf[hn [m nb_ 

j[l[g_n_l `il nb_ mno^s, ^[n[ `il nb_ p_a_n[ncp_, `fiq_lcha, 

[h^ `locncha jb_hijb[m_m q_l_ l_]il^_^ []]il^chafs. A fcmn 

i` j[l[g_n_lm ]ihmc^_l_^ `il j_lci^c] ^[n[ ]iff_]ncih pct. 

ncgcha i` f_[` \o^ chcnc[ncih, f_[` ij_hcha, nin[f hog\_lm i` 

f_[p_m ^_p_fij_^, f_[p_m ]ifil ]b[ha_, mn_g _fiha[ncih, 

f_[` m_h_m]_h]_, f_[` `[ff, mjce_ chcnc[ncih, _g_la_h]_ i` 

`fiq_lm ch [ mjce_, `locn `ilg[ncih, g[nol[ncih i` `locnm, 

mjce_ ^_bcm]_h]_, nb_ nin[f hog\_l i` `locnm j_l mjce_, _n]., 

b[^ \__h n[\of[n_^ \_`il_b[h^ (32). A]]il^chafs, nb_ `ch[f 

l_mofnm b[p_ \__h jl_m_hn_^.   

 

R_sufts  

Dcstrc\utcih        

Flig nb_ ^cmnlc\oncih[f l_]il^, cn cm hiq ]ih`clg_^ nb[n ch 

Ih^c[ cn cm ihfs `ioh^ ch Amm[g [h^ Aloh[]b[f Pl[^_mb. Ool 

mno^s l_p_[f_^ nb[n, a_ial[jbc][ffs, nb_ ^cmnlc\oncih i` nb_ 

mj_]c_m cm l_mnlc]n_^ ni nb_ `iinbcffm i` nb_ Aloh[]b[f   

Hcg[f[s[, qbc]b b[p_ mjil[^c] jijof[ncihm qcnbch nb_ 

[fncno^ch[f l[ha_ i` 100–700 g \on gimnfs qcnbch 300 g. 

Ool jl_m_hn molp_s b[m l_p_[f_^ nb[n nb_ mj_]c_m cm ^cmnlc-

\on_^ ch nb_ mionb_lh j[lnm i` Aloh[]b[f Pl[^_mb ch nb_  

^cmnlc]nm i` P[jog P[l_, Liq_l So\[hmclc, W_mn K[g_ha, 

[h^ P[ee_ K_mm[ha [fiha nb_ \il^_lcha [l_[m ch Amm[g, 

]ip_lcha nb_ ^cmnlc]nm i` Sihcnjol, Nilnb L[ebcgjol,  

Bcmq[h[nb, [h^ D[ll[ha (T[\f_ 1, Fca. 2). Tb_ `c_f^ molp_s ch 

nb_ ^cff_l_hn fi][fcnc_m i` nb_ ^cmnlc\oncih ch^c][n_^ nb[n 

hilg[ffs nb_ jijof[ncih i` P. acutistigmum cm g[chfs    

l_mnlc]n_^ ni nlijc][f [h^ mo\nlijc][f _p_lal__h `il_mnm, 

j[lnc]of[lfs ch nb_ j[lnc[ffs mb[^_^ bogc^ [l_[m [fiha nb_ 

`il_mn _^a_m.  

 Piper acutistigmum cm [ li\omn ]fcg\cha mblo\ aliq-

cha oj ni 20 g qcnb ^cmnch]n \l[h]b ^cgiljbcmg. Tb_s [l_ 

^ci_]ciom, qii^s, `f_roiom, [h^ af[\liom b[pcha     ^cmnc-

]biomfs [ll[ha_^ f_[p_m. Ih [ jijof[ncih, cn b[m \__h i\-

m_lp_^ nb[n nb_l_ _rcmn nbl__ ^cff_l_hn nsj_m i` pch_m, c._., 

`_g[f_, g[f_, [h^ mn_lcf_ pch_m. Ih [^^cncih ni nbcm, cn q[m 

m__h nb[n gimn i` nb_ ch^cpc^o[fm ch [ jijof[ncih [l_ mn_lcf_ 

pch_m; nb[n cm, gimn i` nb_g ^i hin \_[l [hs l_jli^o]ncp_ 

mnlo]nol_m. Dolcha nb_ molp_s, q_ `ioh^ ^cffc]ofns ch ^cff_l-

_hnc[ncha `_lncf_ ch^cpc^o[fm `lig mn_lcf_ ih_m ohncf cn ][g_ 

ni nb_ `fiq_lcha il `locncha mn[a_ [m `_lncf_ ch^cpc^o[fm q_l_ 

S. Ni  Sj_]c`c] fi][fctc_s GPS ]iir^ch[t_s Aftctu^_  (g [.s.f.) Dcstrc]ts St[t_s 

1. Rihi bcffm 27˚15′ N, 93˚76′ E 235 

 P[jog P[l_ 

 Aloh[]b[f Pl[^_mb 

2. Kcgch 27˚34′ N, 93˚98′ E 170 

3. Pig[ 27˚07′ N, 93˚56′ E 310 

4. S[a[f__ 27˚23′ N, 93˚52′ E 562 

5. B[h^_l^_q[ 27˚09′ N, 93˚82′ E 180 

6. Y[t[fc 27˚40′ N, 93˚74′ E 630 Liq_l So\[hmclc 

7. Bb[foejiha 27˚02′ N, 92˚63′ E 180 
W_mn K[g_ha 

8. Tcjjc 27˚02′ N, 92˚61′ E 196 

9. P[ee_ Tca_l R_m_lp_ 27˚08′ N, 92˚51′ E 350 P[ee_ K_mm[ha 

10. B[fcj[l[ 26˚82′ N, 92˚77′ E 150 
Sihcnjol 

 Amm[g 

11. Mcm[g[lc 26˚81′ N, 92˚56′ E 140 

12. B[fcd[h 26˚85′ N, 93˚16′ E 150 
Bcmq[h[nb 

13. Sic\[lc 26˚78′ N, 92˚93′ E 150 

14. Riqn[ 26˚71′ N, 92˚21′ E 150 
D[ll[ha 

15. Bb[cl[\b eoh^ 26˚87′ N, 92˚11′ E 180 

16. K[eic R_m_lp_ Fil_mn 27˚29′ N, 94˚15′ E 120 
Nilnb L[ebcgjol 

17. P[^ogihc 27˚02′ N, 93˚97′ E 150 

T[\f_ 1. Dcmnlc\oncih i` Piper acutistigmum ch Aloh[]b[f Pl[^_mb [h^ Amm[g.  
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p_ls `_q ch nb_ jijof[ncih. Ohfs p_ls `_q ch^cpc^o[fm [l_ 

`_lncf_ [h^ m__h ni \_ `fiq_lcha [h^ mo\m_ko_hnfs `locncha. 

In b[m [fmi \__h hinc]_^ ch nb_ mno^s nb[n nb_ chn_lhi^_m i` 

ilnbinlijc] \l[h]b_m mig_ncg_m b[p_ jligch_hn [^p_hnc-

nciom liinm nb[n _rn_h^ `lig nb_ hi^_m. Tbcm i]]oll_h]_ i` 

[^p_hncnciom liinm ih nb_ chn_lhi^_ b[m hin \__h m__h ch 

[hs inb_l Pcj_l mj_]c_m. 

 Tb_ ilnbinlijc] [h^ jf[acinlijc] \l[h]b_m i`           

P. acutistigmum g[hc`_mn_^ mig_ giljbifiac][f ^cff_l-

_h]_m ch nb_ mb[j_, mct_, ]ifil, n_rnol_, _n]. ch nb_ jf[hn 

j[lnm i` \inb \l[h]b_m, qbc]b [l_ jl_m_hn_^ ch T[\f_ 2. 

Scgofn[h_iomfs, [ ^_n[cf_^ n[rihigc] ^_m]lcjncih i` nb_ 

mj_]c_m, n[echa []]iohn i` [ff nb_ l_]il^_^ ]b[l[]n_lm `lig 

\inb \l[h]b_m, cm acp_h ch nb_ `iffiqcha j[l[al[jb: 

Morphological details        

Ortbitrijc] \r[h]b        

Stem- mf_h^_l, ]l__jcha il ]fcg\cha, fcabn al__h qcnb     l_^-
^cmb \liqh ncha_ qb_h sioha, hi^_ qcnb [^p_hncnciom 

liinm, af[\liom; chn_lhi^_m fiha, mig_ncg_m qcnb [^p_hnc-

nciom liinm [fiha nb_ f_hanb, 15–20 ]g, if^ mn_g lij_-fce_, 

qii^s, ]sfch^lc][f, ][. 2–3 ]g ch ^c[g_n_l, mol`[]_ lioab; 
Leaves- ip[n_-f[h]_if[n_, ]ilc[]_iom, afimms, 8–12 × 5–7 ]g, 

fcabn al__h qb_h sioha ni ^[le al__h ih g[nolcns, [j_r 

[]ogch[n_, \[m_ mo\-]il^[n_, g[lach _hncl_, 3 j[clm i` f[n-

_l[f p_chm, 2 j[clm [lcmcha ijjimcn_fs `lig nb_ \[m_ [h^         

1 j[cl `lig mfcabnfs [\ip_ nb_ \[m_, af[\liom; P_ncif_-          

3–4.5 ]g fiha, fcabn al__h, aliip_^ nblioabion nb_ f_hanb; 

Sncjof_- mg[ff, 0.5–1 gg, [nn[]b_^ [n nb_ \[m_ i` nb_     

j_ncif_ aliip_.  

Pf[acitrijc] \r[h]b        

Stem- qii^s, n_l_n_, af[\liom, hi^_ mqiff_h [h^ m][ll_^ 

qcnbion [hs liinm, chn_lhi^_m mbiln, 5–8 ]g; Leaves- ip[n_

-_ffcjnc], \li[^ ih ih_ mc^_ i` nb_ gc^lc\ [h^ h[lliq ih 

nb_ inb_l mc^_, ]ilc[]_iom, 15–28 × 7–18 ]g, fcabn al__h 

qb_h sioha, nolhm ^[le al__h ih g[nolcns, [j_r []ogc-

h[n_, \[m_ mo\-i\fcko_, g[lach _hncl_, 3 j[clm i` jligch_hn 

p_chm, 2 j[clm [lcmcha ijjimcn_fs `lig nb_ \[m_ [h^ nb_  

[hn_lcil j[cl _g_lacha [fn_lh[n_fs `lig 2–5 ]g [\ip_ nb_ 

\[m_, af[\liom, mgiinb mol`[]_; P_ncif_- 1.5–3 ]g fiha, 

al__hcmb-\liqh, mb[ffiq aliip_ [fiha nb_ f_hanb, Sncjof_- 

m][fs, ]ihmjc]oiom, 1–2 gg, al__h ]ifil, jl_m_hn [n _[]b 

hi^_ h_[l nb_ \[m_ i` nb_ j_ncif_; Plijbsffm- 1–1.3 gg, 

al__h, jl_m_hn h_[l nb_ \[m_ i` nb_ j_^oh]f_. 

Ffiw_rcha sjce_s-        

Sf_h^_l, j_h^ofiom, ^_hm_fs [ll[ha_^ `fiq_lm, al__h qb_h 

sioha [h^ \lcabn s_ffiq ojih [hnb_mcm, l[]bcm jo\_m]_hn; 

Bl[]nm- il\c]of[l, j_fn[n_, s_ffiq, hih-ip_lf[jjcha         

[ll[ha_g_hn, mn[fe jo\_m]_hn [n nb_ \[m_. M[f_ mjce_m:           

5–8 ]g fiha, `cfc`ilg; j_^oh]f_ 1–2 ]g, fcabn al__h; M[f_ 

`fiq_l- 1gg fiha, mn[g_hm 2, [hnb_l 4-]_ff_^, `cf[g_hnm 

nbc]e [h^ fiha. F_g[f_ mjce_m: 7–9 ]g fiha, `cfc`ilg;       

j_^oh]f_ 1–2.5 ]g, fcabn al__h; F_g[f_ `fiq_l- 1gg fiha, 

Fca. 2. M[j i` Nilnb_[mn mn[n_m i` Ih^c[ bcabfcabncha nb_ ^cmnlc]nm i` i]]oll_h]_ i` P. acutistigmum.  
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mncag[m 4, m_mmcf_, ip[ls afi\im_ [h^ f[la_, mohe_h ih nb_ 

l[]bcm. Flocncha mjce_m: ]sfch^lc] il nqcmn_^, ch]igjf_n_ 

`locn m_nncha, 12–22 ]g ch f_hanb, ^liijcha, fcabn al__h 

nolhcha s_ffiqcmb al__h ih g[nolcns, l_^o]_^ \l[]n        

jl_m_hn; j_^oh]f_ 1.5–2.5 ]g, al__h. Dloj_m: j[lnc[ffs  

[aal_a[n_^, afi\im_, mohe_h ih nb_ l[]bcm, ][. 4 × 3 gg, 

nolh il[hacmb s_ffiq ih lcj_hcha, mfcabnfs joha_hn.  

Phenology of the species       

Ih nbcm mno^s, ]igjf_n_ jb_hifiac][f ^[n[ q[m i\n[ch_^ 

`il nb_ mj_]c_m. Tb_ p_a_n[ncp_ jb_hijb[m_m [h^ l_jli-

^o]ncp_ jb_hijb[m_m `il \inb m_r_m [l_ jl_m_hn_^ ch 

T[\f_ 3 [h^ T[\f_ 4 l_mj_]ncp_fs.  

Vegetative phenophases       

A `l_ko_hn `c_f^ pcmcn [h^ i\m_lp[ncih i` nb_ p_a_n[ncp_ 
jb_hijb[m_m i` nb_ mj_]c_m mbiq_^ nb[n nb_ `ilg[ncih i` 

f_[` \o^m mn[lnm gil_ il f_mm `lig nb_ gihnbm i` F_\lo[ls 

ni M[l]b. In q[m m__h nb[n f_[` chcnc[ncih omo[ffs n[e_m 

jf[]_ _[lfc_l ch g[f_ ch^cpc^o[fm nb[h nb_ `_g[f_ ]iohn_lj[lnm. 

Tb_ j_[e j_lci^ i` f_[` chcnc[ncih q[m i\m_lp_  ̂ ni \_ nb_ 

gihnb i` Ajlcf. Tb_ `ilg[ncih i` h_q f_[p_m il f_[  ̀mjlioncha 

]_[m_^ \s nb_ _h^ i  ̀Ajlcf [`n_l nb_ ]igjf_ncih i` 3-4 f_[p_m 

j_l \l[h]b ch g[f_ ch^cpc^o[fm [h^ 5-6 f_[p_m j_l \l[h]b ch 

`_g[f_ ch^cpc^o[fm. A`n_l [nn[chcha nb_     hog\_l i` f_[p_m j_l 

\l[h]b, f_[` `fomb ch nb_ jf[hn oh^_lai_m [ aliqnb mn[a_ [h^ 

g[nol_m ip_l ncg_. Tb_ [p_l[a_ jf[hn f_[` ]ip_l cm gimnfs ohc-

`ilg nblioabion nb_ s_[l  _r]_jn ^olcha nb_ f_[`-mb_^^cha 

j_lci^ i` D_]_g\_l ni J[ho[ls. A\ion [ gihnb \_`il_ `fiq_l-

cha, h_q f_[p_m _g_la_ `lig nb_ ncj i` nb_ \o^ ch F_\lo[ls. Aff 

nb_ inb_l p_a_n[ncp_ j[lnm, fce_ mn_g, hi^_m, chn_lhi^_m, mncj-

of_m, _n]., aliq ch mct_ mcgofn[h_iomfs. Tb_ lohh_l mbiinm aliq 

jli`om_fs, jlifc`_l[ncha ih nb_ alioh^, [h^ nb_ f_[p_m ch nb_ 

lohh_l mbiinm mjlcha ion [ff [lioh^ nb_ s_[l.  

Reproductive phenophases         

Tb_ `fiq_lcha \o^ chcnc[ncih ch nb_ mj_]c_m q[m i\m_lp_^ ni 

\_ach ch nb_ gihnb i` M[l]b. Tb_ g[f_ mjce_ \o^m 

Pf[ht j[rts  Cb[r[]t_rs  Ortbitrijc] \r[h]b  Pf[acitrijc] \r[h]b 

 Sn_g 

Cifil Lcabn al__h qcnb [ l_^^cmb-\liqh ncha_ Gl__hcmb \liqh 

T_rnol_ T_l_n_, mnlc[n_^, ]sfch^lc][f Wii^s, n_l_n_ 

Ih^og_hnog Gf[\liom Gf[\liom 

Ni^_m Wcnb [^p_hncnciom liinm Sqiff_h [h^ m][ll_^, qcnbion [hs liin 

L_[` 

Cifil Lcabn al__h qb_h sioha, ^[le al__h qb_h g[nol_ Lcabn al__h qb_h sioha, ^[le al__h qb_h g[nol_ 

Sb[j_ Op[n_-f[h]_if[n_ Op[n_-_ffcjnc], \li[^ ih ih_ mc^_ i` nb_ gc^lc\ [h^ 
h[lliq ih nb_ inb_l mc^_ 

Sct_ 8–12 × 5–7 ]g 15–28 × 7–18 ]g 

M[lach Ehncl_ Ehncl_ 

B[m_ So\-]il^[n_ So\-i\fcko_ 

Aj_r A]ogch[n_ A]ogch[n_ 

T_rnol_ Cilc[]_iom, afimms Cilc[]_iom, afimms 

V_h[ncih 3 j[clm i` f[n_l[f p_chm, 2 j[clm [lcmcha ijjimcn_fs `lig nb_ \[m_, 
[h^ 1 j[cl `lig mfcabnfs [\ip_ nb_ \[m_ 

3 j[clm i` jligch_hn p_chm, 2 j[clm [lcmcha ijjimcn_fs 
`lig nb_ \[m_, [h^ nb_ [hn_lcil j[cl _g_lacha [fn_l-
h[n_fs `lig 2–5 ]g [\ip_ nb_ \[m_ 

Ih^og_hnog Gf[\liom Gf[\liom 

 P_ncif_ 

Cifil Lcabn al__h Lcabn al__h 

Sct_ 3–4.5 ]g 1.5–3 ]g 

T_rnol_ Sgiinb, af[\liom Sgiinb, af[\liom 

Gliip_ Gliip_^ nblioabion nb_ f_hanb Sb[ffiq aliip_ [fiha nb_ f_hanb 

 Ihn_lhi^_ 

Sct_ 15–20 ]g 5–8 ]g 

T_rnol_ Snlc[n_^, af[\liom, mig_ncg_m qcnb [^p_hncnciom liinm [fiha 
nb_ f_hanb Gf[\liom, qii^s 

Cifil Lcabn al__h qcnb [ l_^^cmb-\liqh ncha_ Gl__hcmb \liqh 

 Sncjof_ 

Sct_ 0.5–1 gg 1–2 gg 

Cifil Lcabn al__h Gl__h 

Tsj_ B[m[f S][fs, ]ihmjc]oiom 

Pimcncih Ann[]b_^ [n nb_ \[m_ i` nb_ j_ncif_ aliip_ Pl_m_hn [n _[]b hi^_ h_[l nb_ \[m_ i` nb_ j_ncif_ 

 Plijbsff 

Sct_ --- 1–1.5 gg 

Cifil --- Gl__h 

Pimcncih ---  N_[l nb_ \[m_ i` nb_ j_^oh]f_ 

T[\f_ 2. Miljbifiac][f p[lc[ncihm ch Olnbinlijc] [h^ Pf[acinlijc] \l[h]b_m i` Piper acutistigmum.  
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_g_la_^ ch _[lfs M[l]b, c._., ih_ ni nqi q__em _[lfc_l nb[h 

nb_ `_g[f_ \o^m, qbc]b omo[ffs ^_p_fij ch f[n_ M[l]b. Tb_ 

`ilg[ncih i` mjce_ \o^m cm `iffiq_^ \s nb_cl _fiha[ncih [h^ 

g[nol[ncih. Tb_ g[f_ `fiq_lm g[nol_ _[lfc_l nb[h nb_   

`_g[f_ `fiq_lm, \on nb_s momn[ch nb_gm_fp_m `il [ fiha_l 

ncg_. Tb_ mjce_m, [ft_l [nn[chcha [hnb_mcm, acp_ [ \lcabn s_f-

fiq ]ifil \_][om_ i` nb_ `fiq_lm. Bs nb_ _h^ i` M[s, nb_ 

`fiq_lcha mjce_m l_[]b nb_cl `off f_hanb, [h^ nbcm cm nb_ j_[e 

g[nol[ncih j_lci^ `il \inb m_r_m. Tb_ `_g[f_ mjce_m q_l_ 

hinc]_^ ni \_ [ `_q ]_hncg_n_lm fiha_l nb[h nb_ g[f_ 

mjce_m ih `off g[nol[ncih. Tb_ m_h_m]_h]_ j_lci^ i` g[f_ 

`fiq_lcha mjce_m mn[lnm miih [ft_l g[nol[ncih qb_h nb_s 

a_n ^lc_^ iff [h^ ]b[ha_ nb_cl ]ifil ni ^[le \liqh. Tb_ 

`locncha jb_hijb[m_m `iffiq nb_ `_g[f_ `fiq_lcha jb_-

hijb[m_m ]ihm_]oncp_fs. Ihcnc[ncih i` `locn `ilg[ncih ][h 

\_ m__h ch nb_ `fiq_lcha mjce_ ch nb_ gihnb i` Joh_. Tb_ 

_fiha[ncih i` nb_ `locncha mjce_ [m q_ff [m nb_ _hf[la_g_hn 

i` nb_ `locn mct_ i]]olm mfiqfs [h^ ]ihnchoiomfs ch nb_    

`iffiqcha gihnbm. Ep_hno[ffs, nb_ `locncha mjce_ [nn[chm cnm 

`off g[nolcns ch O]ni\_l qcnb [ f_hanb [m fiha [m 20 ]g [h^ 

nb_ `locn ]b[ha_m cnm ]ifil `lig al__h ni il[hacmb-s_ffiq 

[ft_l g[nol[ncih. D_][scha [h^ ^_bcm]_h]_ q_l_            

]igjf_n_^ \s nb_ _h^ i` D_]_g\_l [h^ nb_l_ [l_ hi mjce_m 

ch J[ho[ls [h^ F_\lo[ls.  

Dcs]usscih  

Sig_ l_g[le[\f_ ^cff_l_h]_m ch nb_ jbsmc][f [h^ aliqnb 

]b[l[]n_lcmnc]m i` ilnbinlijc] [h^ jf[acinlijc] mbiinm b[p_ 

\__h i\m_lp_^ [h^ ^i]og_hn_^ ^olcha nb_ jl_m_hn mno^s. 

Tbcm mno^s `ioh^ ^cff_l_h]_m \_nq__h nqi ^cff_l_hn 

\l[h]b_m i` P. acutistigmum, qbc]b cm mcgcf[l ni qb[n [h-

inb_l mno^s `ioh^ [\ion P. betleoides [h^ P. wallichii (29). 

Tb_ ^_n[cfm i` nb_ b[\cnm, giljbifiac][f `_[nol_m, [h^ l_-

jli^o]ncp_ mnlo]nol_m i` nb_ mj_]c_m b[p_ \__h oh^_lmnii^ 

(Fca. 3). Tb_ g_lcmn_g[nc] j[lnm i` ilnbinlijc] [h^ jf[aci-

nlijc] mbiinm [l_ mcgcf[l, \on nb_cl aliqnb j[nn_lhm 

(p_lnc][f [h^ bilctihn[f) [h^ _]ifiac][f `oh]ncihm 

(p_a_n[ncp_ [h^ a_h_l[ncp_) [l_ ^cff_l_hn (9). Tb_ mno^s [fmi 

V_a_t[tcv_ jb_hijb[s_s 

O\s_rv[tcih j_rci^ F_g[f_ jf[ht M[f_ jf[ht 

3l^ q__e i` F_\lo[ls -- Sjlion pcmc\f_ 

1mn q__e i` M[l]b Sjlion pcmc\f_ L_[` chcnc[ncih ch nb_ g[ch [rcm 

3l^ q__e i` M[l]b L_[` chcnc[ncih ch nb_ g[ch [rcm L_[` `fombcha ch f[n_l[f \l[h]b_m 

1mn q__e i` Ajlcf L_[` `fombcha ch f[n_l[f \l[h]b_m Filg[ncih i` h_q f_[p_m ]_[m_^ [ft_l chcnc[ncih i` 3–4 f_[p_m j_l 
\l[h]b 

3l^ q__e i` Ajlcf Filg[ncih i` h_q f_[p_m ]_[m_^, [ft_l chcnc[ncih i` 5–6 f_[p_m j_l 
\l[h]b L_[p_m ]ifil ]b[ha_ `lig fcabn al__h ni ^[le al__h 

1mn q__e i` M[s L_[p_m ]ifil ]b[ha_ `lig fcabn al__h ni ^[le al__h L_[p_m a_n g[nol_^ (16–18 × 6–8 ]g) Ihn_lhi^_ _fiha[n_m oj ni 
10 ]g 

3l^ q__e i` M[s L_[p_m a_n g[nol_^ (18–20 × 8–10 ]g) Ihn_lhi^_ _fiha[n_m oj ni 
12 ]g Gliqnb mn[a_ 

T[\f_ 3. V_a_n[ncp_ jb_hijb[m_m i` `_g[f_ [h^ g[f_ jf[hnm i` Piper acutistigmum.  

R_jri^u]tcv_ jb_hijb[s_s 

O\s_rv[tcih 
j_rci^  F_g[f_ jf[ht  M[f_ jf[ht  

M[l]b Sjce_ \o^ chcnc[ncih ch nb_ g[ch [rcm Bo^’m chcnc[ncih [h^ ^_p_fijg_hn i` `fiq_lm 

Ajlcf Eg_la_h]_ i` f[n_l[f mjce_m [h^ chcnc[ncih i` `fiq_lm  Sjce_ _fiha[ncih qcnb nb_ chcnc[ncih i` [hnb_mcm [h^ ]ifil ]b[ha_^ 
chni \lcabn s_ffiq 

M[s Ih`fil_m]_h]_ _fiha[ncih (8–10 ]g) [h^ g[nolcns i` `fiq_lm. Sjce_ 
\_]ig_m s_ffiqcmb 

Foff g[nol[ncih i` g[f_ `fiq_lcha mjce_ [h^ l_[]b_m cnm `off f_hanb (7–
9 ]g). Ahnb_mcm ]igjf_n_^. 

Joh_ M[nol[ncih i` `fiq_lcha mjce_m (11–15 ]g) [h^ chcnc[ncih i` `locn 
`ilg[ncih D_][scha mn[lnm [h^ D_bcm]_h]_ i]]olm  

Jofs Tb_ `locncha mjce_ _fiha[n_m (12–20 ]g) [h^ `locncha ]igjf_n_^ 

 Ni mjce_ il ch`fil_m]_h]_  

Aoaomn Ehf[la_g_hn i` `locn mct_ (2–3 gg) 

S_jn_g\_l Flocncha mjce_ g[nol_m ]ihnchoiomfs 

O]ni\_l Foff g[nol[ncih i` `locnm [h^ `locncha mjce_m (18–22 ]g fiha) 

Nip_g\_l Flocn mn[lnm ni ]b[ha_ ]ifil `lig al__h ni il[hacmb-s_ffiq ni \f[]e 
[h^ mn[lnm ^_bcm]cha 

D_]_g\_l D_bcm]_h]_ cm ]igjf_n_^ \s nb_ _h^ 

J[ho[ls 
Ni mjce_ il ch`fil_m]_h]_ 

F_\lo[ls 

T[\f_ 4. R_jli^o]ncp_ jb_hijb[m_m i` `_g[f_ [h^ g[f_ jf[hnm i` Piper acutistigmum.  
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`ioh^ nb[n \inb mbiinm b[^ [ mcgcf[l g_lcmn_g[nc] ilcach, 

\on nb_s [nn[ch_^ ^cff_l_hn ilc_hn[ncihm [h^ `oh]ncihm, 

qbc]b  l_mofn_^ ch ^cff_l_h]_m ch nb_ giljbifiac][f ]b[l[-

]n_lm. Aj[ln `lig \_[lcha `fiq_lcha mjce_m ch nb_ jf[aci-

nlijc] \l[h]b, nb_ mb[j_ [h^ mct_ i` nb_ f_[p_m [l_ `ioh^ ni 

\_ \caa_l [h^ mfcabnfs i\fcko_ nb[h nb_ f_[p_m ch nb_ ilnbi-

nlijc] \l[h]b, qb_l_[m nb_ mct_ i` nb_ j_ncif_m [h^ chn_l-

hi^_m cm ]igj[l[ncp_fs mg[ff_l. Afmi, nb_ mct_ [h^ jimcncih 

i` nb_ mncjof_m [l_ m__h ni \_ p[lc_^ ch \inb nb_ mbiinm. Tb_ 

n[r[ Pcj_l b[p_ \__h l_a[l^_^ [m [giha nb_ gimn         

]b[ff_hacha `il m]c_hnc`c] ][n_ailct[ncih, ^o_ ni nb_cl p[lc_^ 

p_a_n[ncp_ ]b[l[]n_lcmnc]m, ^_hm_fs j[]e_^ mjce_ ch`fi-

l_m]_h]_m, [h^ gchon_ `fiq_lm (33). Ih nbcm mno^s, nb_ p[lc[-

ncihm ch nb_ p_a_n[ncp_ ]b[l[]n_lm i` \inb mbiinm b[p_ \__h 

^i]og_hn_^, qbc]b qcff b_fj ch h[lliqcha ^iqh nb_    

]igjf_rcns ch nb_ c^_hnc`c][ncih i` nb_ mj_]c_m. Tb_ jlcg[ls 

l_[mih `il nb_ mj_]c_m-jiil nl_[ng_hn [h^ go]b i` nb_ 

]oll_hn gcmoh^_lmn[h^cha cm ^cm]ip_l_^ ni \_ nb_            

chmoffc]c_hn n[rihigc] _hog_l[ncih, qbc]b igcnn_^        

`_[nol_m `lig \inb \l[h]b_m (29). Fil g[h[a_g_hn, ]ih-

m_lp[ncih, [h^ ^ig_mnc][ncih, cn cm _mm_hnc[f ni ]igjl_-

b_h^ chnl[mj_]c`c] giljbifiac][f p[lc[ncihm ni jl_p_hn 

gcmc^_hnc`c][ncih.  

 Ih nb_ mno^s, cn q[m [fmi hinc]_^ nb[n nb_ `_lncf_    

ch^cpc^o[fm i` P. acutistigmum [l_ p_ls fcgcn_^ ch hog\_l, 

Fca. 3. Piper acutistigmum   A. H[\cn B. Olnbinlijc] mbiin C. Pf[acinlijc] mbiin D. Dcgiljbc] \l[h]bcha E. Bo^ chcnc[ncih F. Sjce_ chcnc[ncih G. M[f_ jf[hn     H. 
F_g[f_ jf[hn I. M[f_ `fiq_lcha mjce_ J. F_g[f_ `fiq_lcha mjce_ K. [ g[nol_^ `locncha mjce_ L. Ihn_lhi^_ qcnb [^p_hncnciom liinm M. [ g[f_ `fiq_l             N. [ mo\-
n_h^_^ \l[]n i` g[f_ `fiq_l O. [ `_g[f_ `fiq_l P. [ mo\n_h^_^ \l[]n i` `_g[f_ `fiq_l Q. Sncjof_ R. Plijbsff.  
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[h^ ^o_ ni nb_ `il_mn ]f_[lcha [h^ ^_p_fijg_hn n[echa 

jf[]_ ch nb_ mn[n_m, nb_ jijof[ncih cm bcabfs nbl_[n_h_^ [h^ 

h__^m ]ihm_lp[ncih. Bs n[echa chni []]iohn b[lp_mncha 

jb_hifias, cn cm jimmc\f_ ni jf[h ion nb_ ]ofncp[ncih i` nb_ 

_nbhig_^c]ch[ffs mcahc`c][hn qcf^ Pcj_l mj_]c_m omcha nb_ 

g_nbi^m om_^ `il q_ff-ehiqh ]ofncp[n_^ mj_]c_m (34). Tbcm 

qile jl_m_hnm ^_n[cfm [\ion nb_ m_[mih[f \cifiac][f  

]b[ha_m i]]ollcha ch nb_ jf[hn `il cnm g[h[a_g_hn. Tb_m_ 

^[n[ [l_ cgjiln[hn ni oh^_lmn[h^ nb_ ncgcha i` l_]ollcha 

\cifiac][f _p_hnm nblioabion nb_ m_[mihm, qbc]b ch]fo^_ 

f_[` \o^ chcnc[ncih, f_[` `fomb, mjce_ `ilg[ncih, `fiq_lcha, 

`locncha, _n]. Tb_ f_[` `fombcha domn \_`il_ `fiq_lcha l_jiln-

_^ ch iol mno^s cm [ ]iggih nl_h^ i\m_lp_^ ch [ p[lc_ns i` 

jf[hn mj_]c_m i]]ollcha ch p[lciom h[nol[f _hpclihg_hnm 

(22, 35). B_mc^_m, nb_ f_[` jli^o]ncih [h^ `fiq_lcha ch nb_ 

mj_]c_m i]]olm [hho[ffs ch [ mj_]c`c] j_lci^ [m q[m           

i\m_lp_^ ch P. sylvaticum (22), qb_l_[m, nb_ `ch^cha cm ch 

]ihnl[mn qcnb g[hs \cm_ro[f mj_]c_m i` N_inlijc]m mo]b [m 

P. visconum (20) [h^ [fgimn [ff Piper mj_]c_m i` P[h[g[ 

(19), qb_l_ cn i]]olm nblioabion nb_ s_[l. Ih l_jli^o]ncp_ 

jb_hijb[m_m, nb_ _[lfs `fiq_lcha i` nb_ g[f_ mjce_m [h^ 

cnm fiha_l momn_h[h]_ ni `[]cfcn[n_ jiff_h qb_h `_g[f_ 

`fiq_lm [nn[ch g[nolcns msh]blihct_m qcnb nb_ l_jilnm (22, 

36) nb[n mig_ ^ci_]ciom jf[hn b[m nb_cl g[f_ `fiq_lcha 

_[lfc_l nb[h nb_ `_g[f_ `fiq_lcha. Ih h_[lfs [ff ^ci_]ciom 

mj_]c_m, g[f_ jf[hnm jli^o]_ gil_ `fiq_lm nb[h `_g[f_ 

jf[hnm ^i (21, 22, 37, 38), \on ch nbcm mno^s, q_ b[p_ hinc]_^ 

nb[n g[f_ mjce_m [l_ mfcabnfs mbiln_l nb[h `_g[f_ mjce_m 

[h^ mcgofn[h_iomfs jli^o]_ `_q_l `fiq_lm. Tb_ j_[e    

`fiq_lcha j_lci^ q[m i\m_lp_^ ch M[s `il \inb m_r_m [h^ 

omo[ffs i]]olm ch nb_ l[chs m_[mih [m m__h ch N_inlijc][f 

Piper mj_]c_m (39). Tb_ fiha_pcns i` `fiq_lm ch [h                

ch`fil_m]_h]_ p[lc_m `lig 10-15 ^[sm qbc]b cm `ioh^ ni \_ 

mcgcf[l ni nb[n i` P. nigrum (40). Tb_ `locncha mjce_m [l_ 

fiha, ]sfch^lc], [h^ mig_ncg_m ]liie_^ il mjcl[fcha. Tb_ 

`locnm [l_ ^loj_, [aal_a[n_^ [h^ nb_ hog\_l p[lc_m `lig 

80-110 j_l ch`lo]n_m]_h]_. Tb_ `locncha ^ol[ncih l[ha_^ 

`lig 168-175 ^[sm [m b[m \__h hinc]_^ ih P. nigrum (40). 

Tb_ `fiq_lcha jb_hifias mbiq_^ nb[n nb_ mj_]c_m \fiigm 

`lig Ajlcf ni M[s qcnb `locncha i\m_lp_^ `lig Jofs ni     

D_]_g\_l. Cigjf_n_ jb_hifiac][f ^[n[ b[p_ \__h          

a_h_l[n_^ nb[n g[s \_ om_`of `il cnm g[h[a_g_hn [h^ ]ih-

m_lp[ncih.  

 

Cih]fuscih   

Tb_ ^cmnlc\oncih[f j[nn_lh i` Piper acutistigmum ch^c][n_m 
nb[n cn nblcp_m \_mn ch fiq [fncno^ch[f [l_[m [n nb_ `iinbcffm 
i` nb_ Hcg[f[s[m qcnb [^_ko[n_ l[ch`[ff [h^ bogc^cns. Tb_ 
l_m_[l]b moaa_mnm nb[n nb_ ^cff_l_h]_m \_nq__h ilnbi-
nlijc] [h^ jf[acinlijc] \l[h]b_m m_lp_ ^cff_l_hn _]ifiac][f 
joljim_m. Fil _r[gjf_, ilnbinlijc] \l[h]b_m b_fj jf[hnm 
aliq [h^ mjl_[^ p_a_n[ncp_fs, qbcf_ jf[acinlijc] \l[h]b_m 
b[p_ mnlo]nol_m nb[n b_fj jf[hnm l_jli^o]_. Tb_ fcgcn_^ 
i]]oll_h]_ i` `_lncf_ (g[f_ [h^ `_g[f_) ch^cpc^o[fm ch [ 
jijof[ncih bcabfcabnm nb_ h__^ `il nb_cl jl_m_lp[ncih. 
Sch]_ ihaicha ^_p_fijg_hn []ncpcnc_m ch [h^ [lioh^ nb_cl 
b[\cn[nm [l_ [ nbl_[n ni nb_ ]oll_hn h[nol[f jijof[ncih, 
g[h[a_g_hn [h^ jlij[a[ncih i` `_lncf_ ch^cpc^o[fm [l_ 
_mm_hnc[f. In cm _p_h gil_ ]lo]c[f ni jl_m_lp_ nb_ mj_]c_m [m 

cn cm _h^_gc] ni nb_ l_acih. Ti jl_m_lp_ nb_ mj_]c_m \inb   
in-situ [h^ ex-situ, jligjn g[h[a_g_hn []ncih cm           l_-
kocl_^. In-situ ]ihm_lp[ncih ][h \_ []bc_p_^ \s ]l_[ncha 
[q[l_h_mm [h^ ]ihnliffcha nb_ `_ffcha i` nl__m ch [l_[m 
qb_l_ nb_ mj_]c_m cm aliqcha. Ex-situ ]ihm_lp[ncih ][h \_ 
[]bc_p_^ nblioab p_a_n[ncp_ jlij[a[ncih, mo]b [m         
`l[ag_hn[ncih il mn_g ]onncham f_[pcha 2-3 hi^_m `il liin-
cha [h^ mbiincha, [h^ jf[hncha nb_g ch mocn[\f_ ]ih^c-
ncihm. Tb_ jb_hifiac][f mno^s mbiq_^ nb[n f_[` chcnc[ncih 
[h^ mjce_ _g_la_h]_ i]]ol [n nb_ ihm_n i` mjlcha [h^ mn[ln 
`fiq_lcha ch nb_ l[chs m_[mih qbc]b moaa_mnm nb_ \_mn ncg_ 
ni ^i nb_ mn_g ]onncha `il p_a_n[ncp_ jlij[a[ncih.   
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