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Alsiract

Papua is u home to diversity of pland species that have not been exploited and
scicentifically studied for their potential use. Papua is alse considered as the primary
center of Saccharum diversity. Among the Secclarin species thal prows widely in
Papua B Seceleram edule, which is still conshiflered underatilized plant species. The
inflorescence of 5, sdule is o delicacy Tor consumption Tor Papuan pesple. With the
groas ing concerns aboot fised production shortage, food secority problem, limited
supply, and the growing demand for 5. edile n the local market, exploration and
ihertification of (his plant was conduocted of the selected areas of Papua provimces,
from Jume (o September 2009, There were 77 acoessions collected from Papua
provinees, Some accessions produced greater protein content; while some others
produced greater carbohydraie content than all other secessions. In the nexi trial,
indercropping o 8, edwle and sovbean, using a range of planting distances of 5, edwle,
was carried from June fo December 2000, It showed thai 8. edule with the planting
ilistziece of 200 e x HHF e prodoced better growth ol vield, as shown by grealer
plant height, number of suckers, Dower number and Mower weight compared o 150
£ 150 amd DM & 150 cm distunces.

INTRODUCTON

Papua is o home 1o diversity of plant species that hive not been explodeed for thelr
potential vse, Among the food plant species that have not been scientiflically studied s
Sacelurram edile, which is still classified as an undenatilized plant specees | Cuanermain.
MNHR), 8, ediede I amaaig Uhe S chiririim SPECEek, which l'\'.-limp: T Lhee sciitie I":|:|.‘|.i]}' i
sagarcane (Saceharam offfcimarmn). As i grows widely in the land of Papua incliding
Papun New Guinea, PEERic islands, mnd Fiji, these aress ane considered us the center of
@cotuervm diversity (Daniels and Roach, [987). The penus Saccharum consists of six
specics 5. offfcinarum L., 5. sinengigRoxb., 5. barberd Jesw, 5. edufe Hassk.. 5. modiimm
Brimudes amd Jesw, v Gimssd and 5 aponitanegg) L. of which the former four species e
eilervated and the lutter $wo species are wild (0 Hont ef af,, 1998E),

The bocal numee for Seccharnm edule in Papua s s (ilin. 10 is also called el
teratiued; o et ferrbuy i Indonesia. Wherens, it is called durmda or Filen aparagus in
Fiji amd pigpitt in Popun MNew Caanea. 5. edile has an aborbed inflorescence enclosed insids
the leal sheaths that serve s on edible pan for consumption (Glyn, 2004), and can b
preparcd in many ways (Mudaliar, 20070, In the highland aneas of Papua, the leaves were
ased for |I'u|l|;'h.i:1[1 the imulitbasal howses and floor bose, while stem 15 used B0 moke the
trasitiomal music instrument.

Serccharmr edude hod alse been domesticated; bowever the production i3 geperally
in the honds of small subsistent farmens with no approprate coltivation technbgees, With

Proc. 2% lnt. Sym, O Unleniilieed Flun Spevies

Lo for the Fuluse -Basnd Fouod heraE 373
Eds.: F. Musssrae el ol

Acta. Hom, 979, ISHS 3013




future concermn of food procuction shirtage. food security problem, and Timited supply
and growing demand in the local market coupbed with the increase of population and the
decreass i land usder cultivated, evalustion of underuiilized crop such ns 8. edide i
necessary, Added o the fact that facsl prce his been continunlly icreasing, the emphisis
on food promaotion and consumpEon should be bosed on troditione] food coops.

The firsd exploration of 5. edule in Papua wis carmied out by Widiastuti (300,
Karufir and Vokames (2003}, hbowever this only covered Hmited areas of Nimbogan and
Kemiek distiers of Papas, Wichastutl (X000 foxd 7 and 8 oceessions of this plurn. i
Kemtuk und Mimborn districts, respectively, B is believed that 5, edwde grow widely in
Papua and i diversity needs to be presenved in order to support food securty and the
sustarmabiliy of busdiversaty, Hence, mumizining the taditional food crop is important as
miany of them are comimg to threst nowslays, Positive initishve should be mvived b
cvaluste this crop not only as & promising food but also for cash income for the
Communicy .

Infercropping 15 a tradivopgd forming practiced by Papuan from generation 1o
generation, 5. edwle 5 commonly planted with roed crops and various vepeionbles,
However, tle prodoctivity 15 unsiable and low due io several faciors [ncluding
inappropriste cultural practioes, Famers wse inapproprile popailation densily or orregalir
plant distances. As o consequence the plants wsually sulfer from poor growth and
development and finnkly 0w yield,

Obpective of the research was o identifly 5§, edwfe based on morphological
claracters, analyze the nuotrieat comtems of is edible mflosescence and conserve the
collected plants. Research was also aimesd 1o observe the appropnate plant distamee of 5
eainle which might produce high inflorescence  viell in intercropping system with
sovbenn.

MATERIALS AND METHODS

Exploration was conducted in selected regencies of Papua. Indodsesia, namely
Mlamok s, 'I"uplm. I:J:.':I.Fum., Woamena, Fak-fak and Kalmoni regencies, r::prq,'x-:nbnd. the
lowland ond highland areas, Stady was comied ot from June 1o Seplember 2006,
Sampling strategy in plant collection was based on the information of native people and
village tribal chicfs. related to its abundance. Data wene also supporied by direct interview
with the local people, the village chicls, and saiTs of the agricalioral extension services.
Interview was alsy conducted 10 obtain the informution of Saccharim s local name and
the bocal knowledge rebased 1o the use of 5. edule by uzsing the descriptive method

Identificamon of 5. edule coverad the characiers of mosphalogy, Inflofescence
autnenl contents daml wl'rptlrl.:d. "I'rlu' an agm-—m:l:rﬂa of &, edule, Hn:‘]’hnlﬂﬂjnl and
agronomical charclers were recordesd af the exploration sites. whereas (@giysis of the
proximate and minersl contents was done for selocted seoessions using An Association of
Official Analytical Chemist { ADAC, 1990) method and Vadanat-Molibdat methoed a1 the
Agricultore Technology Laboratory, Papun Stage University

[racy of procimate and minerl elements were analyzad ssing tabulation methaod
whereas the diversity ond genetse proximity of all accessions was exomimed osing clusser
amabyses with the UPGM A method using WTSYS programs,

The collection of 8, edele wos conserved ex stu, by growing the plants for
keeping the seeds) ot the Agnculure Faculty, Papus Stale University,
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Intercropping Ficld Trial

A field tnial waos planted, where 5. edale wus infercropped with sovbean with
tiffer@@ 5. cofiwle plaming distances (P1=000 £ 100 cm; P2=03) 2150 cm; PI=HMR20H)
emb, The experimentol design was Bandomized Complete Block Design with 4
replications, Data were collected on plant height, fresh weight, sucker number per plant,
andd weight of 5. edide infloresce@fy. Duta of seed weight per plant and per phot for
@ tcan wus also collected. The dati were amalveed wsang annlysis of variance. The
Duncan’s Multiple Range Test (DMRT) was used as the mean omnpasison among
treaimem means.

RESULTS AND DISCUSSHON

The Diversicy of Secclarim edule

&, eddule grows widely from the lowlaond o highland with approsimate beight of @
- 1750 m above sea level. The optimum jemperature laid between 25 - 30 'C, with
minimum and maximum tempersture of 12 and 35 “C, respectively. The plants grow
profuscly under intense sunlight.

The diversity of plant churacters was studicd by clustering the plasts, both within
wnd between populations. Ranges of plant cleractenstics within populatin are umgue
pmong individunls present l the same populstion and of the same time, whereis charscier
diversity between popalations wos presented among individoal of different population
i Mawikiere, 20031 In this rescarch, population of 5. edle illustrate grodp of mdividual 5.
refirle grown ol the locafion, or a1 the same region ol af the sme ome,

Based on the identificotion, the diversity of mombological charscters wis naof onlly
peveided of the individusl smong different segbons {among populatcon), bar it was also
pbseprved in individhials af the same region {(within pogulation ),

The cluster of 77 individuaks of 5. ealiele from 11 different locations is presenied in
the dendogram (Figure 1) Based on the similarity analysis, the lowest similarity of
rrn:lrpl'mlnj,i.-;,:ul chiracters wwcminted for 45 % which i appreared in twio dastinguishied
clusters | (1) Regions of Juvapura, Yopen and Manokwari, and part of Amban Pantai. and
(2h regions of 'Wamenn, Fak-fak, Kaimana, and Marokwan (Prafi, Mandopl, Saukori,
Pami and o part of Amban Poantail. Ench cluster genemied sob clusters of populntkon
bised on the same prowth location. Individuals come from the same osigimal growith
Iocstion normally cluster in prosimity or in @ close distinee, This cluster pattern suggests
n gloser genetic relation among popalotion of similar areas compared o the differeo
focation. It means that cach locotion had snique plant characters, and thepefore 11
pnpull.hl!haq‘l. of § edile were irile:unuh m el I.'I'It:.ilili.l.l locatson, This phmwrm:ln
supporis the theory that the closer the geographical areas between two individuals or fwao
population, the shomer the genetic distance between those two individuals and population,

The dilleren characters of 8, sdwle among regions were due most likely o the
ecobogical and  geogruphical  isofation  (ecopeographic). Ecopeogriphic isolation s
induced by the extemnil factors such us climate, waier, seil ond topography. This factors
fumction as catalyst in inducing barmer for gene exchange among popalation, aml hence
cach pomilation in pamicular ccosystems provides wnique characters in cach region,

Thee indlevichual of 5. edule or in populbstion that withstand die w0 the ecological
isolation hove specific habitat und specific environment, From this point of view, inherit
populatien will sot adapiive if it i grown of the different kabita from those of panent
hubitat, They will oaly grow ot the similar pareit habitat or in between habist of bah
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parents popolation (Grant, 1971, Acconding to Paterson { 1978). it is difficult o explain
ithe relation between chamcters diversity duwe 1o peogmphical factors with different
ecobogy. However becaise of the geographical isolation, many of the choracters are well
nebapredd anel can be cleurly described, Characters that cannot well adapt will be st amd
perhaps are alered or modified with other rebevant characters. When the characters ane
stnble, it will be transferred to offspring. und creating new plant popalation in the repon
{ Mawikee, 2005).

Different  charucters among  individuals in ome  species apant from  the
envirommental factors or geographical isolation are also indoced by migration, mutation,
and hybndization, The migmiion of individuals or plan populstin frem one continent to
other continents or from one region 0 other regrons, and Tollowed by geographical
isalatiom and hyvbndizmion may resalt 1o the gene fow, Gene fow among plant
population increwses the conseguences of evolution and slso may increase the charcter
diversity, These creste new gene combination and riesing the adaptatility in location from
one o other popoalition (Mg, 1997,

Bosed on the ldemdification 8., edule, the most poticeable diversity of
miorphological characters among reglons of among population within a reglon in Papua
wid West Papuia ks plant auember per cluster, plant hergli, stem color, ilemode length asd
Mower color, Based on the geographical location, the putem of popalation cluster could
not odnte 8, eoliele population colkectad from Papan and West Papua, This was indicated
by the mormphological charmcter similanty among region (45% ). which some of 5. edule
aceession GAM, GAKCM. GAH) collected from the site of Amban Pantal of Manokwari
regency (West Papua provinee ) were close 1o the population collected from Javapurs amd
Yapen regencies (Papon prowince). On the other hand, population of 5. adule collected
from Fak-fok. Kaimama and Manokwar pegencies (Saukon, Muandopi, Pami, Prafi) of
Wesi Papup provinee wene close 1o populztion from Warnena regency (Papan provinee),
Papun and West Papun provinces. topether with Papua New Guinea (PMNGH s an island of
Mew Guinen, and clossified in the dereapcation zome of East Melanesia. Plants in the
sirmdlir desnarcition sone lend o have similar chorscters | Mawikers o af . 2007,

The grestest similarity chamoters sccounted for 88%, which appeared in 2
imdividunls of 5. edisle, collectad from the same regions of LN-] {Lisman Mau-1) and LN-
2 {Lismou-Mgu-2), Both individoals oripinnted from Kah Tembokao, Prafi distrct of
Manokwarl regency (West Papuo province). The characters simiblarity between both
imsdividuals showed stmilarity i neady all observed momphalegical characters, amd only
18 % of the chamcters were different between both individunls. The morphological
charecters that vaned between those 2 individuals are stem cobor (yellowish brown asd
vellowish red), stem arele (6.5 cm ansd 8 cm), mumber of inemode per plant (27 and 440),
and indermindes length per plant (7 cm and 5 cm ).

The proximnte snd mineral compositon of 5. edidde inflorescence varied among
the pecessioms (Table 2 and 33 The values for maoisture coment renged from 86,42 % -
B9.A0 %, which showed Yu Kefye having the highest valoe (3941 %), mamisining all
gecessions more prone (o detcriontion since foods with high moisture comtent are easily
rodien. Walues of moisture of 5. edel@oflorescences conlirmed with Muadalior (1997 G
water content of 5, cdufe (393 %5 The high ash content is a effection of the minem
condents preserved in the food materials, OF all the inflorescence samples, acoession of
Yu Mggang had relatively highest ash content (151 %), followed by Yo Mencang (1.7
b Crude fat ranged from 1.03 % - 191 %, while crude protein and carbobydrae
contents maged from 450 % - 7.23 % and 141 % - 606 %, espectively, Yo Kwam
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pceession had the highest protein confend (723 %) despite produced the hewest
carbohyvibrite content (141 %), on the other hand Yo Mencang had the highest
carhobivdrite content (606 %) followed by Yu Ming (539 %),

Compuring with sweet potate twbers o5 main staple food For the indigenous
Papuon, the edible part of 5. edive produced greater protein and for comens. Sweet potnn
fresh tubers pormally contained (L8 - 104 % of protein { Memeni, 20081 or 2,15 % based
on the sweel potiato autrkent Cact feference and 0,77 - 094 % of fa content or 039 %
bused on the sweet potato nutrent Bt relerence. COn the other hand, 5, edule produced
lower corbolnalrate content (Tobbe I compared b sweed potuto (16T ~ T3 %)
( Muraena, 208R) or 3156 % based onthe sweet potato nuirient fact reference.

Toble | shows the minernl coments of Soccfmnnr edile. The eals ol
matriticamally valsable minerals shows that Yo Nggang produced the highest Mg content
(970 ppam @kl P content (G034 %0, whereas the lowest Mg and P content produced by
Yu Ming (8456 ppm) and Yu Mencang (0,049 %), bowever Yu Ming produced the
grentest Fe content (30,20 %), Yo Brop followed by Yu Nggang produced the highest Zn
comtent {1691 ppm and 1634 ppm, respectively). All pccessions prodoced similar valoe
of K contem (003 %)

8. wdule produced greater minera] of Mg, Fe and Zn than that of sweet polato
tubers hased on the sweet polato nutrient fact relference (33, 081, 0040 mg, respectively ).
Therefore, this plant considerad as o healthy source of delicuie vegetable,

Intercropping S.edule with Sovbean

Stpmificant paduction in plint beight was observed when plam spacing wis
reduced (Table 35 P3 produced taller plamts, followed by P2 amd P1, respectively. P3 also
significantly produced greater biomass weight and number of plant suckers than F2 mnd
P1, With increasing number of plapts per wnlt area, imierplant competithon For sm] and
other resources and light icreased, As a result, under shorer plant distance thigher
population density) mutual shading increased ., reducing biomass weight and restricted the
growth of 8, edule suckers

Plant distance did not influence the numiber of Mowers per plant but it affected the
weight of inflorescence (Table 4). Increased plunt densaty produced greater wesoht of
inflorescence per plant . Plant deasity plays an important role in intereropping. because it
is related o the light pepctrason info the canopy. Limited penctration of sonlight into the
canopy might be one of the reasons for lower weight of inflorescence, This might due to
the higher the popalation density, the greater the effect of shading in intercrop system, as
observed by Hang e af {1984

Different § eduwle plunt spacing dud oo sigmificamly mfluence seed weight of
sovhean per plani (Table 51 however there wos 4 signilicant redoction in seed weight per
pliot wrea with increasing plant desiey of 8. edle. With increased 8. edile plant distance,
populatien density of sovbean increased, o there was interplant competition For lighe,
waler and nutrients resuhied o decreased seed weight of soybenn in close distince,

CONCLUSIONS

Socchari eduwle grow widely both in the lowland amd i the highland of Papoa.
Al present there have been 77 8. edwle accessions collected from the Papua and West
Papun regions. layapurn and Wamenn are considered os the areas with the maost 5. ol
diversity. The morpholegics] charcters that mostly present among regions or among
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population within region of Papua and West Papoa are plant number per ¢lasies, plant
hieight, stem color, inemasde length amd flower color,

Amonl all wiber accessions, Yo Mggang produced hagher protein conbent apd hud
the greatest P, Mg, Fe, Zn comtents. wherens accesion Yu Mencang amd Yu Ming
produced prepter carbohwdmte content than oll other accessions. This indicates thar the
inflorescence of &, edule offer tremendooss nuirition. Forther research is needed to devebop
this plamt. particulady in the cultivation amd food processing lechnigues,

5. edlule with the density of 200 cm x XK em prosduced Pl:ipl‘u.':\l plml wetght, fresh
hiomass weight, mmber of sucker, Gower number and weipht under inercropping system
with soybean, Sovbean seed weight per plant and per plot aren increased with decreasing
populatissn musnber or reducing plont densiy.
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Tables

Tahle . Proximule composition of Secebariog edule inflotestence

Axrssiom Moiture  Ash  Crodefsl  Crude protein  Carbobvdrate

(el %) (%) 1% %)
1. ¥uMggang FH.14 ] FiE 57 i
I %o M LS e 4 1.7 443 ind
3. Yu Kwam ER.63 151 112 T23 141
4. Yu Misy i 44 i 81 126 .3 LR
5 Yu Mencang Bh.dl 173 130 450 106
i, ¥u Heop il b I35 133 %40 1
T, ¥u Erea ER.13 14z 132 553 ian
B Y Befye LR 1 141 1322 552 241

Takle 2. Minerul |:v|:|rr|:p|.15-.i1'u:|ri ol Soerharem edule mnllorescence.

Accession Pi%) K% Mgippmy Feippm) Zn{ppm)
1. ¥ Nggang .34 0o o714 19.72 16,34
2, Yu M 0,20 i a3 0 462 st
%, Yu Kwam 0,24 iy k19 1458 121
4. Yu Ming 022 Wi R4S x1.2% 1256
5, YuMenang 0,19 03 H7 59 111,040 151
& Yu Elm|1 L i3 HEHE 17 1% P tk]
7. Yu Kien 0,24 i3 94 56 1577 014
5. Yi Kefye f.2i i3 W7 il 17. 7 14,58

Tahle 3. Plant heaght, fresh biomiss welght and number of sucker per plant of 5. adnle
emtereropped with soybemn asder dilferent 5, edule plant distanoes

Trestment Plunt heighi Hiomanss Sucker
. lemy  weightigr) numbcr/plam
PO T e x 1EED ) HOR ¢ Bic A Hhe
PZ {150 cm n 150 cm) 117, Tah 1.3k 4 Sah
P 200 ey x 200 o 130 147 [hs S00n
Momocu e Gy 2 Bxd 18

In o codmmn, treatment means having s oommon letter sre nof significesd by &ifferent by DMET ot o = 5%
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Table 4. Flower number and weight of 5. edule intercropped with sovbean under
ditferent 5. sdale plant distance

Treatment Mumber of Welght ol
MNoweriplam_ inflosescence/plant.
F1 ik cm x BOKD cmp 33 b M 1)
F2 i 15F cm x [50 cmb I 101 S
S (N e 8 H00 cm 1 En 144 fva
Maonaocul ure dd o2

I & cunkarien, Dremtinen imosms hoving & comman keites sre oo sigificmby dilTenees by BVET oo - 5%

Table 5. Yield component of sovbean intercropped with 8 ediwle under dilfferent 5. edule
plunt distapees,

Treatment Seeil Seed weight
R weight/plunt plot ares
Infercropping
Pl i1 cm 5 104 cm) 2630 102 Be
F2i150 em x 130 cm) 27 3n 1693, 1h
A (200 em 1 2000 emi) ¥ 3a AN2H G
Monocul fure 285 F32R0

I m cirbaiim, breatmers mcars having & commaon kiber ane not mignificas by &llerent by DSIET i o = 5%
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Figare [. UPGMA dendogram of 77 accession of Socchorum ediele grow ot Papia

refrios,

Figure 2. The diversity of 5, edule's stem color
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