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A\str[]t   

PT. Ti\[ Pofj L_mn[lc T\e'm Ih^omnlc[f Pf[hn[ncih Fil_mn cm nb_ f[la_mn `il_mn 

]igj[hs ch Nilnb Sog[nl[ Plipch]_, qcnb [ nin[f [l_[ i` 188055 b[. 

Eo][fsjnom f_[p_m ch nbcm ]igj[hs b[p_ hin \__h ijncg[ffs oncfct_^ [h^ 

jli]_mm_^, ]iggihfs f_ft [m q[mn_. Tbcm mno^s [cgm ni ][f]of[n_ nb_ 

jin_hnc[f i` f_[p_m [h^ nb_ jin_hnc[f jli^o]ncih i` _mm_hnc[f icfm `lig 

_o][fsjnom f_[p_m qbc]b [l_ q[mn_ `lig fiaacha. Tb_ g_nbi^ om_^ ni 

][f]of[n_ nb_ jin_hnc[f i` _o][fsjnom f_[p_m `lig fiaacha q[mn_ cm ni 

g_[mol_ nb_ q_cabn i` nb_ f_[p_m `lig nb_ m[gjf_ nl__. Tb_ sc_f^ i` 

_mm_hnc[f icfm jli^o]_^ `lig _o][fsjnom f_[p_m cm i\n[ch_^ nblioab 

^cmncff[ncih n_]bhcko_m ch nb_ f[\il[nils. Tb_ [hho[f jli^o]ncih jin_hnc[f i` 

_mm_hnc[f icfm cm ][f]of[n_^ omcha [hho[f fiaacha [l_[ ^[n[ `il _[]b ]fih_. 

Tb_ mno^s jli^o]_^ [p_l[a_ ^[n[ ih _o][fsjnom f_[` jin_hnc[f `lig fiaacha 

q[mn_ `il _[]b ]fih_ [h^ nb_ _hncl_ fiaacha [l_[ j_l s_[l. Dcmncff[ncih q[m 

j_l`ilg_^ ih [ff ]fih_m ni jli^o]_ _o][fsjnom icf'm [p_l[a_ sc_f^ [h^ 

^_hmcns. Cihp_lmcih i` sc_f^ qcnb f_[` jin_hnc[f [h^ [l_[ i` `_ffcha l_mofnm ch 

nb_ [giohn i` icf jli^o]_^ `lig `_ff_^ fiaacha q[mn_ f_[` j_l s_[l. Tb_ 

jin_hnc[f `il _o][fsjnom jli^o]ncih cm p_ls mcahc`c][hn [h^ l_f[n_^ ni _ffilnm 

ni ch]l_[m_ nb_ _]ihigs i` hih-ncg\_l `il_mn jli^o]nm. 

 

K_ywor^s   

]fih_m; _mm_hnc[f icfm; _o][fsjnom; ch^omnlc[f jf[hn[ncih `il_mn; fiaacha q[mn_; 
Ti\[ Pofj L_mn[lc    

 

Intro^u]tcon   

Tb_ Ih^omnlc[f Pf[hn[ncih Fil_mn (IPF) M[h[a_g_hn Cigj[hs, PT Ti\[ Pofj 

L_mn[lc T\e, cm fi][n_^ ch Ih^ih_mc[, _mj_]c[ffs ch 12 l_a_h]c_m/]cnc_m ch Nilnb 

Sog[nl[ Plipch]_, qcnb [ nin[f ]ih]_mmcih [l_[ i` 188,055 b[ (1). Tb_ 

l_m_[l]b fi][ncih cm ch nb_ [fncno^_ l[ha_ i` 1154-1365 g_n_lm [\ip_ m_[ 

f_p_f (2). Tb_ g[ch jf[hn mj_]c_m ^_p_fij_^ ch nbcm ]igj[hs cm Eo][fsjnom 

(Eucalyptus spp), qbc]b cm `olnb_l ^_p_fij_^ [m j[j_l l[q g[n_lc[fm, 

jli^o]cha moj_lcil ]fih_m. Tb_ moj_lcil ]fih_m l_`_ll_^ ni b_l_ [l_ nb_ 

]fih_m l_mofncha `lig ]limm_m i` p[lciom _o][fsjnom mj_]c_m ni jli^o]_ 

]fih_m nb[n b[p_ nb_ \_mn ]b[l[]n_lcmnc]m ch nb_ ]ihn_rn i` jli^o]cha qii^ 

`il nb_ jofj ch^omnls l[q g[n_lc[fm. Hiq_p_l, nb_ om_ i` Eo][fsjnom nl__m cm 

mncff fcgcn_^ ni qii^ (mn_gm [h^ \l[h]b_m). Ep_h nbioab _o][fsjnom f_[p_m 

[l_ qc^_fs ehiqh [m jli^o]_lm i` _mm_hnc[f icfm i` bcab _]ihigc] p[fo_ nb_s 

b[p_ hin \__h oncfct_^ ni nb_cl jin_hnc[f [h^ ihfs [l_ _rj_]n_^ ni \_ 

^_]igjim_^ chni ]igjimn [m [ miol]_ i` h[nol[f honlc_hnm (3). 

 

PLANT SCIENCE TODAY 
ISSN 2348-1900 (onlcn_) 
Vol x(x): xx–xx 
bttps://^oc.ora/10.14719/pst.2888 

HORIZON  
_-Pu\lcsbcna Group 

Tb_ [ss_ssm_nt o` _ss_ntc[l ocl pot_ntc[l `rom w[st_ loaacna o` 
^cff_r_nt _u][lyptus ]lon_s cn PT To\[ Pulp L_st[rc T\k's 
cn^ustrc[l pl[nt[tcon `or_sts, In^on_sc[ 
 

Aaus Purwoko1*, Mub^c1, Rct[ K[rtck[ S[rc2, Ir[w[tc Azb[r1, Yuly[ntc Rc[ Ut[mc Sc[nturc1 & H[a[nt[ S_m\crcna1 

 
1Fil_mnls Sno^s Plial[g, F[]ofns i` Fil_mnls, Uhcp_lmcn[m Sog[n_l[ Un[l[, K[gjom 2 USU B_e[f[, 20353, Ih^ih_mc[ 
2 D_j[lng_hn i` Fil_mn Pli^o]n, F[]ofns i` Fil_mnls [h^ Ehpclihg_hn, IPB Uhcp_lmcns, Biail, 16680 Ih^ih_mc[ 
 

*Eg[cf: [aom9@omo.[].c^  

RESEARCH ARTICLE 

http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https:/doi.org/10.14719/pst.2888
https:/doi.org/10.14719/pst.2888
http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.2888&domain=horizonepublishing.com
http://www.horizonepublishing.com/
https://doi.org/10.14719/pst.2888
mailto:agus9@usu.ac.id


PURWOKO  ET AL  2     

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

 Eo][fsjnom cm h[ncp_ ni Aomnl[fc[ [h^ b[m [\ion 700 

mj_]c_m, cn cm [ a_hom i` n[ff, _p_lal__h, [h^ fomb nl__m 

]ofncp[n_^ qilf^qc^_ `il l[q g[n_lc[fm, icfm, aogm, jofj, 

qii^, g_^c]ch_, [h^ [_mnb_nc] p[fo_. Tb_ _mm_hnc[f icf ch 

nb_ f_[p_m cm p_ls cgjiln[hn [h^ cm qc^_fs om_^ ch nb_ `ii^, 

j_l`og_ls, [h^ jb[lg[]_onc][f ch^omnlc_m (4). Am 

g_hncih_^ \s [onbilm ch jl_pciom fcn_l[nol_ (5), nb_ gimn 

cgjiln[hn jli^o]n i` _o][fsjnom cm nb_ _mm_hnc[f icf. Tb_ icf 

b[m [ \li[^ mj_]nlog i` \cifiac][f []ncpcnc_m, ch]fo^cha [hnc

-gc]li\c[f, `ohac]c^[f, chm_]nc]c^_/chm_]n l_j_ff_hn, 

b_l\c]c^_, [][lc]c^_ [h^ h_g[nc]c^_.  

 Tb_ Ih^ih_mc[h aip_lhg_hn cm `i]omcha ih _ffilnm ni 

ch]l_[m_ nb_ _]ihigc] \_h_`cnm i` `il_mnm \s _rjfilcha 

miol]_m i` \_h_`cn `lig hih-ncg\_l `il_mn jli^o]nm (NTFPm) 

[h^ `il_mn m_lpc]_m. Oh_ [jjli[]b cm nb_ cmmo[h]_ i` 

R_aof[ncih i` nb_ Mchcmn_l i` Ehpclihg_hn [h^ Fil_mnls 

Nog\_l 8 i` 2021 ]ih]_lhcha nb_ i\fca[ncih i` `il_mn 

g[h[a_lm ni cgjf_g_hn gofnc-\omch_mm `il_mnls [m [ 

g[h^[nils [jjli[]b ch g[h[acha nb_cl \omch_mm. Mofnc-

\omch_mm `il_mnls cm nb_ [jjfc][ncih i` m_p_l[f `il_mnls 

\omch_mm []ncpcnc_m ch nb_ `ilg i` [l_[ oncfct[ncih 

\omch_mm_m, ncg\_l [h^ hih-ncg\_l `il_mn jli^o]n 

oncfct[ncih \omch_mm_m, [h^/il _hpclihg_hn[f m_lpc]_ 

oncfct[ncih _ffilnm ni ijncgct_ `il_mn [l_[m ch jlin_]n_^ 

`il_mnm [h^ jli^o]ncih `il_mnm. Tbcm cm ^ih_ \s f_[lhcha 

`lig nb_ _rj_lc_h]_m i` p[lciom ]iohnlc_m nb[n [l_ gil_ 

[^p[h]_^ ch `il_mn l_miol]_ g[h[a_g_hn. Fil _r[gjf_, ch 

Ehaf[h^, _o][fsjnom cm om_^ ni a_h_l[n_ b_[n [h^ 

_f_]nlc]cns. Flig nb_ [mj_]n i` `il_mn m_lpc]_m, nb_ g[ch 

\_h_`cn i` `il_mn _]imsmn_gm `il nb_ _hpclihg_hn cm nb_cl 

jin_hnc[f [m [h [fn_lh[ncp_ ni `immcf `o_fm [h^ nl[jjcha 

][l\ih _gcmmcihm jli^o]_^ ch ch^omnlc[f []ncpcnc_m. Hcab 

_o][fsjnom jli^o]ncpcns ][h jli^o]_ mcahc`c][hn \cig[mm, 

l_^o]_ al__hbiom_ a[m _gcmmcihm `lig `immcf `o_f 

]ihmogjncih, [h^ ][h [fmi l_^o]_ nb_ om_ i` `immcf `o_fm 

qcnb gil_ l_h_q[\f_ \cig[mm-\[m_^ `o_fm (6). Eo][fsjnom 

jf[hn[ncih `il_mn mn[h^m [fmi ]ihnlc\on_ al_[nfs ni nb_ 

[p[cf[\cfcns i` hcnlia_h `lig nb_ f_[p_m (7). Tb_ [\ip_ 

jl[]nc]_m [l_ `ilgm i` chmjcl[ncih `lig nb_ gofnc-\omch_mm 

`il_mnls gi^_f nb[n ][h \_ ch^_hn_^ ch _o][fsjnom 

ch^omnlc[f jf[hn[ncihm ch Ih^ih_mc[, _mj_]c[ffs \s 

jli^o]cha _mm_hnc[f icfm `lig _o][fsjnom f_[p_m. 

 Tb_ ]oll_hn afi\[f Cipc^-19 j[h^_gc] cm 

b[jj_hcha, ch]fo^cha ch Ih^ih_mc[. Tb_l_`il_, h[nol[f 

l_miol]_m mbiof^ \_ g[rcgct_^ ni ]igjl_b_hmcp_fs 

ip_l]ig_ nb_ j[h^_gc] (8). Tb_l_`il_, m_lciom _ffilnm [l_ 

h__^_^ ni _rjfil_ nb_ jin_hnc[f i` _o][fsjnom icf 

jli^o]ncih [m ih_ i` nb_ h[nol[f chal_^c_hnm nb[n [l_ 

om_`of ch ip_l]igcha nb_ COVID-19 j[h^_gc] (9-11). 

Eo][fsjnom icf cm cgjiln[hn ch _ffilnm ni ip_l]ig_ nb_ 

COVID-19 j[h^_gc] \_][om_ nb_l_ [l_ kocn_ [ fin i` 

l_jilnm mn[ncha nb[n _o][fsjnom icf cm ih_ i` nb_ h[nol[f 

l_g_^c_m `il nb_ jl_p_hncih [h^ ]ihnlif i` COVID-19 (9, 11

-14). 

 Eo][fsjnom cm [ ohcko_ mj_]c_m ch n_lgm i` aliqnb 

[h^ qii^ ko[fcns jlij_lnc_m (15, 16). In cm [ ]igj_ncncp_ 

mj_]c_m _p_h nbioab cn moff_lm `lig nb_ ^cm_[m_ (17). Tb_ 

ko[fcns i` ]b[l]i[f `lig _o][fsjnom qii^ [fmi mbiqm 

m[ncm`[]nils al[pcg_nlc] l_mofnm (18). Hiq_p_l, [m [ nlijc][f 

]iohnls qcnb bcab bogc^cns, Ih^ih_mc[ [fmi b[m 

q_[eh_mm_m, qb_l_ l_f[ncp_fs bcab bogc^cns mojjilnm nb_ 

_g_la_h]_ i` ^cm_[m_m ch _o][fsjnom f_[p_m (19). Tb_ 

jli\f_g cm nb_ ohn[jj_^ jin_hnc[f i` _mm_hnc[f icf `lig IPF 

fiaa_^ q[mn_ f_[p_m, qbc]b cm om_^ ihfs [m qii^ [m l[q 

g[n_lc[f `il `c\_l, qbcf_ nb_ Ih^ih_mc[h aip_lhg_hn jf[]_m 

al_[n _gjb[mcm ih nb_ om_ i` `il_mn jli^o]nm ch _[]b `il_mn 

[l_[ [h^ l_kocl_m `il_mn g[h[a_g_hn ]igj[hc_m ni 

cgjf_g_hn [ gofnc-\omch_mm `il_mnls gi^_f. Fil_mn 

g[h[a_g_hn ]igj[hc_m gomn \_ [\f_ ni _rjfil_ p[lciom 

`ilgm i` [fn_lh[ncp_ \omch_mm jin_hnc[f `lig nb_cl `il_mn 

]ih]_mmcihm, ch]fo^cha _mm_hnc[f icf \omch_mm jin_hnc[f. 

Tb_l_`il_, nbcm mno^s q[m ]ih^o]n_^ ni _r[gch_ nb_ 

jin_hnc[f i` fiaacha q[mn_ f_[p_m, l_h^_g_hn, [h^ 

_mm_hnc[f icfm nb[n ][h \_ jli^o]_^ `lig p[lciom 

_o][fsjnom ]fih_m ch PT Ti\[ Pofj L_mn[lc T\e'm ch^omnlc[f 

jf[hn[ncih `il_mnm. R_m_[l]b ih _o][fsjnom cm [fmi 

h_]_mm[ls \_][om_ cn qcff \_ chmnlog_hn[f ch jf[hhcha nb_ 

g[h[a_g_hn i` ch^omnlc[f `il_mn jf[hn[ncihm. Tb_ 

^igch[hn ]igjioh^m ch Eo][fsjnom icf ch]fo^_ 1, 8-

]ch_if_, fcgih_h_, j-]sg_h_, γ-n_ljch_h_, α-jch_h_, α-

n_ljch_if, ][gjb_h_, fch[fiif, [h^ i]cg_h_ qbc]b [l_ 

[fl_[^s ehiqh ni \_ [hncgc]li\c[f (20).  M[hs jl_pciom 

mno^c_m b[p_ jlip_h nb[n _o][fsjnom _mm_hnc[f icf b[m 

jlip_h ni b[p_ nb_ jin_hnc[f ni chbc\cn pcl[f ch`_]ncihm [h^ 

l_^o]_ jimn-COVID msh^lig_, mi cn b[m nb_ jin_hnc[f ni \_ 

om_^ ni jlin_]n nb_ qilf^ `lig nb_ COVID-19 j[h^_gc] (12, 

15, 21, 22). Tb_ jin_hnc[f oncfct[ncih i` _mm_hnc[f icfm cm nb_ 

e_s ni ^_p_fij ch^omnlc[f jf[hn[ncihm momn[ch[\f_ ch nb_ 

`onol_, ]ihmc^_lcha nb[n nb_ miol]_ i` jofj l[q g[n_lc[fm cm 

mncff p_ls ^_j_h^_hn ih qii^ `c\_lm (12). 

 

M[t_rc[ls [n^ M_tbo^s 

Tcm_ [n^ r_s_[r]b lo][tcon 

Tb_ l_m_[l]b fi][ncih cm ch nb_ fiaacha [l_[ i` PT Ti\[ 

Pofj L_mn[lc T\e ch nb_ A_e N[ofc m_]nil. Tb_ l_m_[l]b g[j 

cm cffomnl[n_^ ch Fcaol_ 1. Tb_ A_e N[ofc m_]nil q[m ]bim_h 

[m nb_ l_m_[l]b fi][ncih \_][om_ nb_ ]b[l[]n_lcmnc]m i` nbcm 

m_]nil [l_ nb_ gimn l_jl_m_hn[ncp_ i` [ff _rcmncha 

]ih]_mmcih [l_[m. Tbcm l_m_[l]b q[m ]ih^o]n_^ `lig 2020 

ni 2021. Plcg[ls ^[n[ ]iff_]ncih q[m ][llc_^ ion ch Aoaomn - 

S_jn_g\_l 2020.  

R_s_[r]b ^[t[  

Tb_ jlcg[ls ^[n[ mno^c_^ q_l_ nb_ jin_hnc[f [h^ 

l_h^_g_hn i` icf `lig _o][fsjnom f_[p_m ch _[]b p[lc_ns ]on 

ch nb_ [l_[ i` PT. Ti\[ Pofj L_mn[lc, T\e. Tb_ m_]ih^[ls 

^[n[ h__^_^ [l_ ]ih]_mmcih g[jm, [hho[f b[lp_mn [l_[, 

hog\_l i` nl__m `_ff_^, [h^ Eo][fsjnom jf[hn p[lc_nc_m ch PT 

Ti\[ Pofj L_mn[lc, T\e'm Ih^omnlc[f Pf[hn[ncih Fil_mn. 

S[mplcna [n^ m_[sur_m_nt m_tbo^s 

Tbcm mno^s om_^ `cp_ ]fih_m []]il^cha ni nb_ hog\_l i` 

]fih_m ]on ^iqh ch nb_ [l_[ i` PT Ti\[ Pofj L_mn[lc T\e [n 

nb_ ncg_ i` nb_ mno^s. A m[gjf_ i` 20 nl__m q[m n[e_h `il 

_[]b ]fih_, [h^ nb_ nl__ m_f_]ncih q[m ]ih^o]n_^ 

l[h^igfs. Tbcm [giohn cm ^_n_lgch_^ \s ]ihmc^_lcha nb_ 

]ih^cncih i` nb_ jijof[ncih, qbc]b n_h^m ni \_ 

bigia_h_iom. So\m_ko_hnfs, nb_ `iffiqcha mn_jm [l_ 

]ih^o]n_^:  
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W_cabcha i` f_[p_m ih _[]b nl__ ch _[]b _o][fsjnom p[lc_ns. 

C[f]of[n_ nb_ [p_l[a_ i` 20 nl__m ch _[]b _o][fsjnom 
p[lc_ns. 

Ah[fsmcm i` ^[n[ omcha nb_ `ilgof[ (c-cp).  

D[t[ [n[lyscs 

D[n[ [h[fsmcm omcha ko[hncn[ncp_ ^_m]lcjncp_ g_nbi^. 

Qo[hncn[ncp_ [h[fsmcm cm j_l`ilg_^ omcha nb_ `iffiqcha 

`ilgof[m:  

Eo][fsjnom f_[` jin_h]s ch _[]b p[lc_ns 

 

               p  (c) 

Wb_l_ PBV = Eo][fsjnom f_[` jin_h]s ch _[]b p[lc_ns/]fih_ 
(ea), S = Ap_l[a_ q_cabn i` m[gjf_ `il _[]b p[lc_ns (ea/

ch^), c = Clij chn_hmcns ch _[]b p[lc_ns (ch^/b[), [h^ Lp = 

Al_[ jf[hn_^ ch ih_ p[lc_ns (b[). 

Eo][fsjnom f_[` jin_hnc[f `il _[]b m_]nil  (cc 
  

 

 

Wb_l_ PBS = Eo][fsjnom f_[` jin_hnc[f ch m_]nil qcnb (ea), S 

= Ap_l[a_ q_cabn i` m[gjf_ `il _[]b p[lc_ns (ea), [h^ Lpc = 

Tin[f [hho[f b[lp_mn_^ [l_[ i` _[]b p[lc_ns ch m_]nil Inb 

(b[). 

Eo][fsjnom f_[` jin_h]s,    (ccc 

 

 

Wb_l_ PB = Eo][fsjnom f_[` jin_hnc[f ch nb_ _hncl_ [l_[ 

(ea), S = Ap_l[a_ q_cabn i` m[gjf_ `il _[]b p[lc_ns (ea/

ch^), c = Clij chn_hmcns ch _[]b p[lc_ns (ch^/b[), [h^ Lpn = 

Tin[f [l_[ i` [hho[f b[lp_mn_^ [l_[ i` _[]b p[lc_ns (b[). 

Eo][fsjnom f_[` icf jin_h]s    (cp 

 

 

Wb_l_ PBM = Pin_hnc[f Eo][fsjnom L_[` Ocf (L), M = Yc_f^ i` 
_mm_hnc[f icf ^cmncff[n_ `lig Eo][fsjnom f_[p_m (Mf), [h^ PB 

= Eo][fsjnom f_[` jin_hnc[f (ea). Eo][fsjnom icf sc_f^ cm 

jli^o]_^ \s gcrcha jlijilncih[ffs _o][fsjnom f_[p_m `lig 

[ff ]fih_m, [h^ ^cmncffcha qcnb 3 l_j_ncncihm ni a_n \_nn_l 

l_mofnm. Tb_ ]ihp_lmcih i` nb_ jli^o]ncih jin_hnc[f i` 

_o][fsjnom icf `lig ohcnm i` pifog_ ni ohcnm i` q_cabn cm 

om_^ `il nb_ g_[mol_g_hn i` nb_ mj_]c`c] al[pcns i` 

_o][fsjnom icf (23, 24).  

 

R_sults  

Eu][lyptus ]lon_  

Tb_l_ q_l_ 6 _o][fsjnom ]fih_m qcnb 16 bs\lc^m [h^ 40 

]fih_m `lig ]limm_m ch nb_ PT Ti\[ Pofj L_mn[lc [l_[. Ih 

nbcm mno^s, 5 ]fih_m q_l_ m_f_]n_^ \_][om_ nb_ `cp_ ]fih_m 

q_l_ ]fih_m nb[n [n nb_ ncg_ i` nb_ l_m_[l]b q_l_ \_cha 

qc^_fs ^_p_fij_^ [h^ nb_l_ q_l_ fiaacha []ncpcnc_m. 

Eo][fsjnom S[gjf_ Cfih_ [h^ Eo][fsjnom ]fih_m [l_ 

jl_m_hn_^ ch T[\f_ 1 [h^ T[\f_ 2. 

 bs\lc^ n_]bhcko_ cm nb_ l_mofn i` ]limmcha nqi il 

gil_ ]fih_m nb[n jli^o]_ jf[hn p[lc_nc_m qcnb ^cff_l_hn 

Fca 1.  M[j i` R_m_[l]b Li][ncih 
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a_h_nc] ]igjimcncihm (13). Fil _r[gjf_, ch nb_ PT Ti\[ 

Pofj L_mn[lc [l_[, ]fih_m EG1, EG2, [h^ EG3 q_l_ nb_ 

j[l_hn jf[hn i` Eucalyptus grandis, [h^ ]fih_ ES q[m nb_ 

j[l_hn Eucalyptus saligna, ]fih_ EP q[m nb_ j[l_hn 

Eucalyptus pellita, [h^ ]fih_ EU q[m nb_ j[l_hn Eucalyptus 

urophylla. Tb_ ]fih_m GP1, GP2, [h^ GP3 q_l_ nb_ j[l_hn 

jf[hnm i` [ ]limm \_nq__h E. grandis [h^ E. pellita. 

Folnb_lgil_, nb_ ]fih_m GU1, GU2, GU3, GU4, [h^ GU5 

l_mofn_^ `lig [ ]limm-\l__^ i` E. grandis [h^ E. urophylla 

(T[\f_ 3). 

 Tb_ mj[]_ om_^ [n PT Ti\[ Pofj L_mn[lc q[m 2 r 3 g2, 

[h^ hi nbchhcha q[m ]ih^o]n_^ `lig jf[hncha ni 

b[lp_mncha. Uhncf b[lp_mn, nb_ ]onncha ^cmn[h]_ l_g[ch_^ 2 r 

3 g2. Tbcm q[m om_^ [m [ \[mcm `il ^_n_lgchcha nb_ [giohn 

[h^ jin_hnc[f i` _mm_hnc[f icf jli^o]ncih `lig _o][fsjnom 

f_[p_m oh^_l-l_m_[l]b_^. 

 Liaacha q[m ][llc_^ ion ih 5 nsj_m i` ]fih_m. 

H[lp_mncha/fiaacha i` IND 33 _o][fsjnom ]fih_m q[m `ioh^ 

ch nb_ A_e N[ofc, H[\chm[l[h, [h^ T_f_ m_]nilm. Tb_ IND 46 

]fih_ q[m fiaa_^ ch nb_ A_e N[ofc [h^ Oonl[a_iom m_]nilm. 

IND 38 _o][fsjnom ]fih_m q_l_ ihfs ][llc_^ ion ch nb_ A_e 

N[ofc m_]nil. IND 47 [h^ 65 q_l_ nb_ gimn ]iff_]n_^ i` nb_ 

`cp_ ]fih_m in _o][fsjnom ]fih_m `_ffcha i]]oll_^. Tbcm q[m 

\_][om_ nb_m_ ]fih_m jli^o]_^ aii^ `c\_l ko[fcns 

[]]il^cha ni nb_ h__^m i` jofj l[q g[n_lc[fm. Tbcm cm [fmi 

]ihmcmn_hn qcnb inb_l mcgcf[l _rj_lcg_hnm (25) nb[n E. 

grandis, E pelita,[h^ E. urophylla [l_ moj_lcil mj_]c_m nb[n 

b[p_ \__h ^_p_fij_^ ch Ih^omnlc[f Pf[hn[ncih Fil_mnm (HTI). 

E. urophylla b[m m_p_l[f [^p[hn[a_m: `[mn aliqnb, bcab 

l_a_h_l[ncih jiq_l, l_f[ncp_fs `cl_ l_mcmn[h]_, and can 

aliq ch p[lciom micf ]ih^cncihm, l[hacha `lig `_lncf_ ni fiq 

`_lncfcns. Eo][fsjnom b[m bcab jli^o]ncpcns; b_h]_ cn ][h 

jlipc^_ mo\mn[hnc[f \cig[mm sc_f^m, l_^o]_ al__hbiom_ a[m 

_gcmmcihm `lig `immcf `o_f ]ihmogjncih, [h^ l_^o]_ nb_ 

om_ i` `immcf `o_fm (6). 

 Eo][fsjnom b[m [ l_f[ncp_fs bcab ip_l[ff mn[h^ 

pifog_ jli^o]ncpcns, l_[]bcha 15 g³/b[ (26). In [fmi b[m 

_r]_ff_hn [^[jn[\cfcns, [fnbioab \[m_^ ih nb_ l_mofnm i` 

l_m_[l]b, nb_ l_mjihm_ ni _hpclihg_hn[f `[]nilm p[lc_m 

\_nq__h ]fih_m, _mj_]c[ffs `il [mj_]nm i` [fncno^_, l[ch`[ff, 

\ilih, [h^ tch] ]ihn_hn (27). 

L_[` w_cabt m_[sur_m_nt r_sults 

Tb_ l_mofnm i` f_[` q_cabn g_[mol_g_hnm `il _[]b ]fih_ [l_ 
jl_m_hn_^ ch T[\f_ 3 \_fiq: 

Nu Clon_ S__^ ID 

1 IND 33 E. grandis ^[h E. pellita (GP2) 

2 IND 38 E. grandis ^[h E. urophylla (GU3) 

3 IND 46 E. grandis ^[h E. pellita (GP1) 

4 IND 47 E. grandis ^[h E. urophylla (GU1) 

5 IND 65 E. grandis ^[h E. urophylla (GU2) 

T[\l_ 1. Eo][fsjnom S[gjf_ Cfih_ 

Nu Group 
Clon_ 

Clon_ ID/ S__^ ID 

1. EG1 E. grandis S__^fcha 

2. EG2 IND35, IND 53 

3. EG3 IND 37, IND 57 

4. ES IND 50 

5. EP E. pelita S__^fcha 

6. EU1 405/15 

7. EU2 IND 51 

8. EU3 IND 06, IND 49 

9. GP1 IND 45, IND 46 

10. GP2 IND 48, IND 33, TPL 10, TPL 20 

11. GP3 IND 34, TPL 14, TPL 12 

12. GU1 IND 47 

13. GU2 IND 32. IND 60, IND 61, IND 63, IND 64, IND 65 

14. GU3 IND 01, IND 31, IND 38, IND 40, IND 41, IND 42, 
IND 52, IND 54, IND 59, IND 62 

15. GU4 IND 03, IND 05 

16. GU5 MIX 

T[\l_ 2. Eo][fsjnom Cfih_m om_^ ch nb_ mno^s. 

Tr__ IND 33 (ka) IND 38 (ka) IND 46 (ka) IND 47 (ka) IND 65 (ka) 

1. 11.43 4.31 17.52 11.50 5.90 
2. 7.46 8.66 6.50 10.32 3.20 
3. 4.91 5.17 6.44 5.95 2.18 
4. 5.17 5.32 9.43 4.21 6.74 
5. 8.49 5.42 8.22 5.86 8.40 
6. 5.62 8.36 7.53 2.79 3.83 
7. 3.11 3.67 10.20 5.27 11.85 
8. 5.68 6.70 11.46 6.43 14.58 
9. 4.44 5.95 12.11 9.32 8.25 

10. 6.02 6.03 8.65 7.15 9.17 
11. 5.72 3.87 8.01 7.04 5.45 
12. 8.21 4.21 9.24 8.09 6.13 
13. 3.31 6.32 7.15 5.06 11.21 
14. 7.21 5.12 11.56 4.12 7.14 
15. 7.01 7.21 8.77 6.02 8.15 
16. 4.56 4.13 9.50 7.23 7.16 
17. 8.21 7.48 8.32 5.11 6.11 
18. 8.54 5.06 14.11 6.23 5.23 
19. 5.62 8.15 9.40 8.03 5.75 
20. 8.97 7.89 9.10 5.42 5.27 

Ap_l[a_ 6.48 5.95 9.66 6.56 7.08 

T[\l_ 3. L_[` W_cabn M_[mol_g_hn D[n[ `il E[]b Cfih_ 
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Flig nb_ ^[n[ ch T[\f_ 3, nb_ bcab_mn ND [h^ fiq_mn 

[p_l[a_ f_[` q_cabn q_l_ `ioh^ ch nb_ IND 46 [h^ 38 

]fih_m, qbc]b q_l_ 9.66 ea/]fih_ [h^ 5.95 ea/]fih_. Tbcm 

^cff_l_h]_ q[m ][om_^ \s _[]b _o][fsjnom ]fih_'m ]liqh 

^_hmcns [h^ \l[h]b-`l__ mn_g b_cabn. A bcab_l b_[^_l 

^_hmcns ch^c][n_m nb[n nb_ chn_hmcns i` \l[h]b_m, nqcam, [h^ 

f_[p_m ch nb_ ]fih_ cm bcab_l, l_mofncha ch b_[pc_l ip_l[ff 

f_[p_m. Cfih_m qcnb bcab_l \l[h]b-`l__ mn_gm b[p_ `_q_l 

nqcam [h^ f_[p_m, [h^ pc]_ p_lm[. B[m_^ ih `c_f^ 

i\m_lp[ncihm, _o][fsjnom ]fih_m i` IND 46 [jj_[l_^ ni \_ 

nb_ gimn ^igch[hn [giha inb_lm. Tb_m_ ]fih_m b[p_ [ 

bcab ]liqh ^_hmcns [h^ [ fiq_l \l[h]b-`l__ mn_g. 

Leaf weight on the five eucalyptus varieties 

Tb_ jin_hnc[f [p_l[a_ f_[` q_cabn jli^o]_^ `il nb_ _hncl_ 

[l_[ i` PT Ti\[ Pofj L_mn[lc q[m i\n[ch_^ `lig nb_ 

[p_l[a_ jli^o]ncih i` _[]b ]fih_, q_cabn_^ \s nb_ 

hog\_l i` jf[hnm ch _[]b ]fih_ ch nb_ _hncl_ jf[hncha [l_[. 

Tb_ [p_l[a_ q_cabn i` _o][fsjnom fiaacha q[mn_ f_[` `il 

nb_ _hncl_ [l_[ q[m i\n[ch_^ \s ^cpc^cha nb_ nin[f q_cabn i` 

jin_hnc[f f_[p_m \s nb_ hog\_l i` ch^cpc^o[f nl__m ch PT 

Ti\[ Pofj L_mn[lc (T[\f_ 4). Ih T[\f_ 4, nb_ [p_l[a_ q_cabn 

i` nb_ nin[f fiaacha q[mn_ f_[` cm 6.85 ea/nl__.  

 Tb_ jin_hnc[f f_[` q_cabnm jli^o]_^ `lig 5 

p[lc_nc_m i` _o][fsjnom [l_ mbiqh ch T[\f_m 4, 5, [h^ 6. Ih 

T[\f_ 4, nb_ b_[pc_mn _o][fsjnom f_[p_m q_l_ `ioh^ ch nb_ 

IND 46 ]fih_, qbc]b q_cab_^ 9.66 ea. Tb_ ]fih_ qcnb nb_ 

fiq_mn q_cabn q[m IND 38, qbc]b q[m 5.95 ea. Tb_ nin[f 

jin_hnc[f i` _o][fsjnom f_[p_m `lig IND 38 ]fih_m cm nb_ 

f_[mn, qbc]b cm 278.21 nihm ch nb_ _hncl_ [l_[. IND 38 cm nb_ 

f_[mn-jli^o]_^ ]fih_ [h^ cm ihfs `ioh^ ch nb_ A_e N[ofc 

S_]nil. Tb_ bcab_mn jin_hnc[f i` _o][fsjnom f_[p_m q[m 

`ioh^ ch nb_ IND 47 ]fih_, qbc]b q[m 22,343.94 nihm. 

Folnb_lgil_, nb_ IND 47 ]fih_ cm nb_ gimn qc^_fs jf[hn_^ 

_o][fsjnom ]fih_ [h^ cm mjl_[^ nblioabion nb_ PT Ti\[ 

Pofj L_mn[lc [l_[. 

 B[m_^ ih nb_ ^[n[ ch T[\f_ 5, nb_ nin[f jin_hnc[f i` 

_o][fsjnom f_[p_m jli^o]_^ \s PT Ti\[ Pofj L_mn[lc T\e 

[giohn_^ ni 125,515.8 nihm j_l s_[l. Tbcm nin[f ]ig_m 

`lig nb_ b[lp_mn_^ [l_[ i` 10,994 b[ gofncjfc_^ \s nb_ 

[p_l[a_ q_cabn i` fiaacha q[mn_ f_[` `lig _[]b nl__. 

The potential of eucalyptus oil from logging waste 

Ih a_h_l[f, nb_ jin_hnc[f i` _o][fsjnom icf `lig nb_ PT TPL 

[l_[ ch Nilnb Sog[nl[ Plipch]_, Ih^ih_mc[, cm gil_ 

mcahc`c][hn ]igj[l_^ ni inb_l l_acihm ch Ih^ih_mc[. Tbcm cm 

\_][om_ Nilnb Sog[nl[ b[m [h [fgimn q_n ]fcg[n_ 

nblioabion nb_ s_[l. Tbcm _rjf[h[ncih l_`_lm ni p[lciom 

j[j_lm mn[ncha nb[n q[n_l [p[cf[\cfcns [h^ nb_ l[chs m_[mih 

mcahc`c][hnfs [ff_]n _o][fsjnom jli^o]ncih (28-30). Tb_ 

l[chs season dramatically affects the annual yield 

]igj[l_^ ni nb_ ^ls gihnbm (31). 

 Tb_ jin_hnc[f _mm_hnc[f icf jli^o]_^ `lig 

_o][fsjnom f_[` q[mn_ ch nb_ fiaa_^ [l_[ cm ][f]of[n_^ \s 

gofncjfscha nb_ sc_f^ jli^o]_^ `lig nb_ l_`chcha jli]_mm 

\s nb_ nin[f jin_hnc[f i` nb_ l[q g[n_lc[f (_o][fsjnom 

f_[p_m). Tb_ l_mofn cm ]b[ha_^ []]il^cha ni nb_ mj_]c`c] 

al[pcns ch fcn_lm. Flig nb_ ^cmncff[ncih ]ih^o]n_^ ih p[lciom 

_o][fsjnom ]fih_m, [h [p_l[a_ sc_f^ i` 0.16 j_l]_hn q[m 

i\n[ch_^ qcnb [h icf ^_hmcns j_l fcn_l i` 0.915 ecfial[gm. 

O\n[ch_^ [fgimn mcgcf[l results at the exact location, 

h[g_fs 0.161% `il E. grandis, 0.142% for E. urophylla, and 

0.045% `il E. pelita. This is slightly higher, which produces 

0.15% E. urophylla oil (32). 

 Tb_ jin_hnc[f i` _o][fsjnom icf jli^o]_^ cm 
i\n[ch_^ \s gofncjfscha nb_ sc_f^ (0.16%) \s nb_ nin[f 

jin_hnc[f i` fiaacha waste leaf, which is 125,515.8 tons per 

s_[l. Tbom, nb_ nin[f jin_hnc[f i` _o][fsjnom icf nb[n ][h \_ 

jli^o]_^ \s PT Ti\[ Pofj L_mn[lc cm 196,242.9 ea/s_[l. Bs 

omcha nb_ mj_]c`c] al[pcns g_[mol_g_hn `caol_ (0.915 ea/f), 

nb_ jin_hnc[f pifog_ i` _o][fsjnom icf cm 214,473.11 f/ year. 

Tbcm jin_hnc[f _o][fsjnom icf jli^o]ncih ][h jf[s [ 

mcahc`c][hn lif_ ch ch]l_[mcha _]ihigc] \_h_`cnm nblioab 

nb_ om_ i` hih-ncg\_l `il_mn jli^o]nm (32). Ih [^^cncih, nb_ 

gofnc-jli^o]n ]ih]_jn ch `il_mn g[h[a_g_hn cm \_]igcha 

ch]l_[mchafs jijof[l [m cn cm jimmc\f_ ni i\n[ch ^cff_l_hn 

jli^o]n ]ig\ch[ncihm `lig [alc]ofnol[f [h^ `il_mnls 

jli^o]nm (18). 

Nu Klon Tot[l Ar_[ (H[) Av_r[a_ L_[`/Tr__ W_cabt Tot[l o` Tr__s (tr__s/H[) Ʃ L_[` W_cabt (Tons) 

1 IND 33 500.22 6.48 833,700.00 5,469.07 

2 IND 38 17.28 5.95 28,800.00 278.21 

3 IND 46 152.86 9.66 254,766.66 1,650.89 

4 IND 47 2,253.17 6.56 3,755,283.33 22,343.94 

5 IND 65 1,776.70 7.08 2,961,166.66 20,965.06 

Tin[f 4,700.23 - 7,833,716.66 50,707.16 

W_cabn_^ Ap_l[a_ 6.85 - - 

T[\l_ 4. Tb_ Pin_h]s i` Eo][fsjnom L_[p_m `lig `cp_ H[lp_mn_^ V[lc_nc_m 

Nu S_]tor 
Pro^u]tcon 

Ar_[ (H[/
Y_[r) 

L_[` W_cabt 
(Ka/Tr__) 

Tot[l o` Tr__s 
(Tr__/H[) 

Ʃ L_[` W_cabt 
(Tons/Y_[r) 

Ocl Pro^u]tcon
(Ka/Y_[r) 

Pro^u]tcon (L/
Y_[r) 

1 A_e N[ofc 1,177 6.85 1,961,667 13,437.40 21,499.84 23,497.09 

2 A_e R[d[ 543 6.85 905,000 6,199.30 9,918.88 10,840.31 

3 H[\chm[l[h 1,294 6.85 2,156,667 14,773.30 23,637.28 25,833.09 

4 T_f_ 7,162 6.85 11,936,667 81,766.20 130,825.92 142,979.15 

5 P[^[ha 
Sc^_gjo[h 

818 6.85 1,363,333 9,339.80 14,943.68 16,331.89 

Tin[f 10,994     125,516.00 200,825.60 219,481.53 

T[\l_ 5. Tb_ Pin_hnc[f i` Eo][fsjnom L_[p_m ch E[]b S_]nil i` Fil_mn Pf[hn[ncih 
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 V[lciom mno^c_m b[p_ jlip_h _o][fsjnom icf ni \_ an 
[fn_lh[ncp_ g[n_lc[f `il h[nol[f nl_[ng_hn ch jl_p_hncha 
[h^ ]ihnliffcha nb_ Cipc^-19 pclom ion\l_[e, qbc]b cm 
]oll_hnfs [ mnl[n_ac] jli\f_g `il nb_ Ih^ih_mc[h j_ijf_ 
(33). The efforts above are significant because, the impact 
i` nb_ j[h^_gc] b[m ^l[g[nc][ffs [ff_]n_^ nb_ _]ihigs ch 
Ih^ih_mc[, _mj_]c[ffs nb_ biom_bif^ m_]nil (6). Therefore, 
nb_ [^^cncih i` _o][fsjnom icf mojjfs cm _rj_]n_^ ni 
]ihnlc\on_ ni _ffilnm ni ip_l]ig_ nb_ Cipc^-19 mcno[ncih 
mcahc`c][hnfs (9-13). 

 Eo][fsjnom _mm_hnc[f icf b[m [ \li[^ mj_]nlog i` 
\cifiac][f []ncpcns [a[chmn `ohac, \[]n_lc[, chm_]nm, gcn_m, 
[h^ q__^m [h^ jlipc^_m [ mcgjf_ mifoncih (34, 35). Tb_m_ 
_mm_hnc[f icfm [l_ ]b_[j_l [h^ _hpclihg_hn[ffs `lc_h^fs. 
Mil_ip_l, nb_s [l_ hih-jiffoncha [h^ b[p_ fcnnf_ il hi 
nirc]ifiac][f jli\f_gm. A]]il^cha ni fcn_l[nol_ (5), 
_o][fsjnom icf b[m mo\mn[hnc[f nirc]cns ch p[jil `ilg 
[a[chmn p[lciom gc]li\_m [h^ chm_]nm; nb_l_`il_, cn ][h \_ 
om_^ ]igg_l]c[ffs [m [ `ogca[hn `il [jjfc_^ [h^ 
cgjl_ah[n_^ jli^o]nm ni jl_p_hn ch`_mn[ncih. Eo][fsjnom 
f_[p_m jf[s [ lif_ ch chbc\cncha ][h^c^c[mcm. Tbcm p[fc^[n_m 
nb_ nl[^cncih[f om_ i` nbcm jf[hn ni ]ihnlif `oha[f ch`_]ncihm 
ch ^c[\_nc] j[nc_hnm. 

 Tb_ jin_hnc[f jli^o]ncih i` _o][fsjnom icf i` 
214,473.11 f/s_[l cm _kocp[f_hn ni [ p[fo_ i` 200 – 300 
\cffcih lojc[b qb_h l_`_llcha ni nb_ ]oll_hn m_ffcha jlc]_ i` 
[lioh^ IDR 100,000 to 150,000 / 100 ml in the local market. 
Tb_ jin_hnc[f _]ihigc] p[fo_ cm p_ls fce_fs ni \_]ig_ ih_ 
i` nb_ [fn_lh[ncp_m ni nb_ ^_p_fijg_hn i` [ gofnc-\omch_mm 
`il_mnls gi^_f ch nb_ ]ih]_mmcih [l_[ i` PT, TPL. The 
]igj[hs mbiof^ ^_p_fij [h [fn_lh[ncp_ \omch_mm gi^_f 
nblioab nb_ om_ i` _o][fsjnom icf ch nb_ ch^omnlc[f 
jf[hn[ncih `il_mn concession area. Alternative business 
gi^_fm nb[n ][h \_ `olnb_l mno^c_^ `il ^_p_fijg_hn 
ch]fo^_ [ `ilg i` \omch_mm ^cp_lmc`c][ncih, j[lnh_lmbcj 
_ffilnm qcnb \omch_mm j[lnh_lm, [h^ [h _ffiln ni j[lnh_l 
qcnb ]iggohcns aliojm [lioh^ nb_ qile [l_[ [m [ `ilg i` 
CSR. Folnb_l l_m_[l]b cm h__^_^ ni ][f]of[n_ nb_ f_p_f i` 
\omch_mm `_[mc\cfcns [h^ gi^_fm i` nb_ gimn _ffc]c_hn 
oncfct[ncih \omch_mm [jjli[]b. 

 

Con]luscon   

Tb_ nin[f jin_hnc[f i` _o][fsjnom f_[` q[mn_ a_h_l[n_^ 
`lig fiaacha `cl_qii^ i` PT Ti\[ Pofj L_mn[lc, T\e. cm 
125,516.0 nihm/s_[l. Tb_ jin_hnc[f cm i\n[ch_^ `lig [ 
b[lp_mn [l_[ i` 10,994 b[, qcnb ^_n[cfm i` ]fihcha IND 33 i` 
5,469.07 nihm, IND 38 i` 278.21 nihm, IND 46 i` 1,650.89 
nihm, IND 47 i` 22,343.94 nihm, [h^ IND 65 i` 20,965.06 
nihm. Folnb_lgil_, `lig ^cmncff[ncih n_mnm ][llc_^ ion ih 
p[lciom _o][fsjnom ]fih_m, [h [p_l[a_ sc_f^ i` _o][fsjnom 
icf sc_f^ q[m i\n[ch_^ \s 0.16 % qcnb [h icf ^_hmcns j_l 
fcnl_ i` 0.915 ecfial[gm. Tb_ nin[f jin_hnc[f i` _o][fsjnom 
icf nb[n ][h \_ jli^o]_^ `lig [ff ]fih_m ch nb_ fiaacha [l_[ 
cm 219,481.53 f/s_[l. Gcp_h nb_ cgjiln[h]_ i` _o][fsjnom icf 
[m [ \cig_^c][f miol]_, nbcm jin_hnc[f jli^o]ncih ^[n[ cm 
chp[fo[\f_.  Tb_l_`il_, cn cm [^pcm[\f_ ni `olnb_l _r[gch_ 
nb_ `_[mc\cfcns [h^ jli^o]ncih gi^_f _]ihigc][ffs mi nb[n 
_o][fsjnom icf ][h \_ jli^o]_^ ih [h _]ihigc] m][f_ [h^ 
][h \_ [h [fn_lh[ncp_ \omch_mm gi^_f `il `il_mn 
g[h[a_g_hn ]igj[hc_m. 

A]knowl_^a_m_nts 

Tb_ [onbil cm al[n_`of ni nbim_ qbi b[p_ b_fj_^ qcnb nbcm 

l_m_[l]b []ncpcns. Sj_]c[f nb[hem ni PT. Ti\[ Pofj L_mn[lc 

S_]nil A_e N[ofc `il jlipc^cha l_m_[l]b, ^[n[, [h^ `c_f^ 

aoc^[h]_ chjon. Tb_ [onbil [fmi al_[nfs [jjl_]c[n_m nb_cl 

]iij_l[ncih ^olcha nbcm l_m_[l]b. 
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