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Ihpe Nuts (Shorea spp.) In
West Kalimantan: Use, Ecology, and
Management Potenual of an Important
Forest Resource*
Charles M. Peters

Tntroducdon

T1E term eliipe s ongmally 3 Tamil word wsed o descrbe the ol seeds
priwluced by Barmg und other Sapotacecus mees in southern Todia
‘Burkiull, 1933). In curren: usage, however, this name hes come o refer
almaost exclusively to the shelled and dned seeds of cermain diprerocup
mees Tom the genws Shorea which grow i Borneo, Penmesular Melaysia,
Sumslra, the Moluccas, and the Philippines. The seeds from these
Sfeored mees contain an edible oil whose physical and chemical proper-
Ges are remarkably sumider (o cocor bucer.! Borpesn illipe nurs are col-
lecved locally for subsistence wvse as o flavouring, cooking od, or
micdicinal salve, and larpe quenbbes are also harvested and sold inrerms-
bonally to be wsed in the mamsfacture of chocolale, svap, candles, and
cosmetics. In 1987 alone, almost 14,000 tons of illipe nues with un es-
nmated marker value of over U585 mulbon were expomed from West
Febmantan (Indonesia, Biro Pusar Staristik, 1987,

In spite of their ebvious economuc mpermnce, very limle has been
whtien sbour the illipe outs of Borneo, detaded studies from West
Balimantan are especially scurce. The purpose of the present report,
Ltherefore, 5 to provide a brief averview of the ilipe nut oede in Wesr
Falmuntan, o charactenize the dismbution and abundaoce of the re-
source hase that suppoets Qus rwde, aod (o outhne the carrent comstounns

“This mesemrch wus coacsoed onder the auspices of e Lembage Ima Pengsrabnean
Indeoesia (TIPT) 0 collabnranaon with the Umversites Tanjurgpers in Prennassa, offical
Perrmession [ work in the Raya-Tasi Mamre Beserve was OBy granlcd by the Direleoeas
lendernl Terndimgan Homan dan Poostaman Alam (PHPA). The conmipoal suppos of
Thsse Thites msliubom s gralcfully sckoewsledged. Fmancsl suppoct Tor the saady wes
pravided by de DWESCO Man and e Buwsplere Program and the 175 Aperey lar
Irzerraninal | knwlopmen:, Program for Science and Teefipolop, Do of Apncalnme.
spocal thaoks io Pak Afong and Pek Poten lur mealuable assismnze in the field,
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to meressed vobhragon, The prefiminary results from an scological study
of one Sherea species are then presenred 1o Musirate the gresr potenusl
for managing namral populations of idlipe nur in West Kalimantan.

Economic Importance of [hipe Muts

The followang discussions are based on the resuls of @ rwoovear spady
115990-2" of the bomny, use, and markeoog of idbhpe pus 1w West
Kalimanten, Field reseprch and inrervews were conducred primanly in
the districts of Pontanak, Sambas, and Sanggau in the northern region
of the province

Specres Llred

At Jeast 20 different species of dlbpe oyl or fewghomang are native
10 West Kalimanran (Soewsnds, Prawira and Sutisna, [978). The mosc
commuon or commerasly mportunl of these species mre listed in
Table 14,1 wogether with information abourt local nomenclatre and hab-
irat. It should be noted that there s bitde stundardization o local nomen-
cluture and the sume species s frequendy described using different
common names from one village o the gext, This sineeton 8 cspecially
confusing in regard 1o enghkawany mnpkl, which may be 5. macrephviia,
5. Heroptera Or, 1IN meny wases, o ondescrihed hyheid of dhese
rw species (Ashton, 1982). Tlipe mu trees occur mo & wide vanety of
different forest habitsms, but appear W exhubit o macked preference for
aliuvial soils wlong mver bunks and steep clay ridges ar elevadons of less
rhan 800 memmes.

Although the sesds of @l the Shorea species listed in Table 14.1 pos-
sess three long and two short “wings' (calvx lebes), thers is considerahle
vanaton betwesn species in lerms of seed size, morphology. and od
content, The average weight of fresh seeds runpes from sbout 40 0o
30 grams for & macrophvilz to less than 5 grams for S, seseeeie: the calvx
lobes of 8, seeris are scarcely 1.5 cenometoes long, while those of
8. pivianga can extend out to 30 ceotmetres, The few chemical analyses
that have been cooducted on Wipe nuts fom West Kabmentan
(Sumadiwangss and Sitonga, 1974; Wong, 1988) suggest thar the ol
content of most species averages abour 50 per cent Connell (19680,
however, reports thar the oil content of 5 semeemey sesds from Sarawak
can be as high a5 61.8 per cent This finding is supported by the
pbserviutions of Iocal collectors in Kalmantan who elso meport tha
the smaller Mlipe nuts contem the larpest gquantity of oi.

The larger illipe num, e.g. 8 macrophytia, 5. meneprera and 5 splendida,
are the most heavily exploited in West Kalimanman. This patiern may
medicate thar there is & grearer sbundence of these sp-:c]ﬁ, o, conversely.
rhar it is simply faster snd ewsier 0 collect a kilogram of marenial if each
seed s oof relapvely large size. Most bulk collectons, however, ane
rusonomically diverse and contsm g muxture of both large and smell
seeds

T
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TAEBLE 14.1
*omenclamrs and Habitet of Common Ohipe Wur Species
m West Kalimanian

Kelennfic Woaome Local! Neme Itz

Sherea emiplexicaniic Ashon Timgkerang delur Common oo <lay sods:
Temphaeiany rasher axpecially nidipes

Nhorea atrrereasa Sym Tengharariy Ayemud  Steep hillsides on clay sols:
Tengkamang bkt locally abundant

Nharea beccanans Burck Tenghotvarg spreh Clay ndges and steip

Tengkarmang hkai hiflsides
Swres muscrophvills Tengkamong mmgen!  [heep clay alluviom and
D Wrime] Ashion rernanks

Shoreg mectstopreeys Bidl,  Temphameg loyar Sandy clay soils on low hills

Shorea polembomca Mig. Tenokamuang majen  Clay-nch alluvim in
lowlands
Sl pinanmra Scheff. Terphomany tehur Steep mdges a1 medivm
Tengkaranr brvar clevanon. locally common

Shorea semenis (D Ynese)  Temphueany rerindak Riparian sites on clay sedls
oot

Shorea rplendida Tenghawang rambal Clayonch alluvium i
‘e Vriese) Ashoon lowlands

Shorea ilevicpiery Burck Tengkarmang mngkn! Poorly dramed sandy soils
Tenghorwang memebai om low ferTaces:
froundwares
podecls in heath fores:

Sewrey: Habomr desigramons based on Sescwmecda, Prewara, end Tamoa (19760, Ashion
(19821, an prrsunal observamans

Colleenion and Processing

The collection and preliminary processing of ibpe nuts i West Kali-
muntun is similar 1o thar reported from other regions (Anderson, 1975;
CChin, 1985). After fmudull, the seeds are collected from the ground
end de-winped, de-husked., and dned m the sun for 2 week to
10 days. It is important that the ilipe aurs be collected betore they ger-
minate because the young shoors rapidly metebobze the oil reserve in
the seed for growth. Conmolled laburutory smdies have shown that a
perminated seed may contuin less than halt of the ol of @ fresh onc
(Connell, 1968}, Unfortunately, it is extremely ditficolt w tell whether
a seed has prrminated affer it is dried, and spent coryledons are occa-
sionally coliected and moixed m with commercisl shipments 1o DerEst
the weight In some regions, the de-winged seeds are soaked in water tor
a week or so prior to drving to facilitate the separsdon of the husk from
the seed aod to kil off any insect pests. The mherent problem with this
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method i that mmersion frequently miggers the permnebon of Shores
seeds,

If the illipe outs have been colecred for housshold use, 8 simple
process of slow hearing and poessure 18 used to express the of from the
dried sesds, The warm oil is decanted into hamboo tubes where it later
solidifies. This illipe nur “burner’ can then be pushed from the Tube as
needed uml spread over hot rice as a flavouring agent. used ss g cooking
ou, or rubbed on chapped lips and skin sbrasions, The grear majority of
the illipe nuts currently collected in West Kalimantan, however, sre sold
to government co-operanves | Besperan umr desa) or mdependent middles
men who transport them o the 0V, Mentawl processing planrt in
Pentianak. Upon armval an the plane, the seeds are immediarely ne-dosd
10 @ mosture content of 7 per cent to avoid spotlage und 1 sophisticated
system of soeam oooking, pressioe, and hexane exoacdon i used [
extrict the vl Wone (1988 provides a derailed, although somewhst
techrical, descriprion of the mechumeos of this exmacdon process.

Cledireatinn

Most of the published mlormation on Mlipe nuts would lead one to
believe that the seeds are harvested almost exclusively from wild, forest
trees (see Anderson, 1975; Sallel, 1987, DeBeer and MeDermom, 1289,
Mlenon, 1989, Although some wild mrees are undoubiedly exploited for
seeds, @ larpe percentuge of the dbpe ous collected in West Kalimantan
come from mees which have been culiivared or deliberately muaneped.
Bural populsgens plant Shoreg mees in house gardens, swidden fallosws,
and forest nrchards [rembaieang), and udging fmom the siee of some cof
these trees, (t s gpperent that this pracdee has been ocourring for sevieral
hundred years. The Olipe nut crees are wsweally mised with o vanety of
olther useful spe=ces such ws durao (fure zibethimes). rambuoran
[Neplebionr spp. ], cempedak CAricsrpur dntpger), deluicng | Palzgummom
s5pp.t. beflan or moowood [Eusiderpaylon rinaperdl, and aremga palm
LArerga pienans). Some forest orchands may ¢opbun e muny s oine
defferent species of illipe owrs.

Tradizonul pructise of pluntng ibipe nut trees 10 house perdens has hed
a major impact on the current distetbution of Shorea species 1n West
Fubmunwn, Muny of the dense yroves of dbpe nut oees encountered in
remirie and scemingly undsnarbed Tomest arces m Bormen are actually
the remains of old longhouse sites. The fact that several of e more
vilupble speces such s 5 maoephella, 5 remumes, and 5 palembanica
have heen repomed o have an afinicy for alluvial woils along fAver banks
(Browne, 1955 Woud wnd Meper, 1964; Ashton, 19820 may alse, m
large part, be ammbutable o the desirebilicy of these habirars as human
dwellmg sites  Ibipe nuts heve bren maded commercially m West
Balimantan ar least since che muddle of the cighreenth cenmuey [WoRg,
1988). The culovetion und manspement of these trees has been so
entensive and has occurred over such o long penod of dme that oo
very difficult to distnmuosh between whar is wild and whet wes orginally
planted or selectively favoured.
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T'here are very few lange-scale, commercial Mantatons of flipe put m
West Ralmantan. Two planwtons, each spprosimarely 100 hectares,
ex1st near the wwn of Npsbang in the Sanggau dismcr, and @ thurd has
besn established m che Pontanak disircl neer Mandor The MNeabang
plantanuns, one of 5. macrophyilz and the other 3 mucnire of 5. splemdida,
&, povanga. and 8, macrophvilz, are estimaled o be well ower 1060 vears ald.
The Mandoer plantativn s planted wich a lnca) vinety of 5. stemoprera
i¥. stenoprera Torma Burek that repormedly uts every vear and staets o
Hower ar a very eady age (Anderson, 1975, Severul authors huve re-
commended that the area of ipe nul plantsdons in West Kalimaniun
be greatly increased [for example Wong, 1958; Menon, 1959 Wik
this ohjecuve m mnd, 8 derailed study wes copducted by Lhe
Forest Froducts Insture ar Bogor o examine the fieasihility of esteblishiryg
& 30 OO hectare plantwnon of 5. stengprera forma Burck i the Sunpgan
distriet JAnon., 1986, The Deparrment of Heforestaion and [and
Rehabilitauon has also recendy issued & small publicaton o the pro-
Ppagebon, plasung, and tending of Mipe outs (Anon, 1955

Comsrrmner (o fucreased [ithizaziom

In spite of the curenT ifterest 1o Mastaton development, IMCTEasing
the export revenues obtamed feom dipe nuts s shightdy more complex
than smmply incressing seed supply. The collection und markering of
bipe muts @ West Kalmmantan s currenty hindered by o vanety of
ecolomeal, economic, and socal faciers, end it is important that these
factors be considersd before prometing any programme of mereased
unlizgoon.,

O ol the major problems with dlipe nuls s the sporadie oature of
seed production. Shorea trees, like most other diplerocarps, procduce
fruare ar irreguler inrervuls of from 2 to 10 vears [Ashton, Givresh, and
Appanzh, 1928, This reproductive behaviour, knewn as 'mast fruitng’,
15 thought 10 be un evolulionary response to excessive seed predation.”
What this means from & commenoal standpunnt, howevee. is that the
avilebily of seeds from year Lo year is slmost mpossibie (o predict. As
i5 tustreted by rhe production dam showe i Fimure 141, the total
Quanoty of seeds collected from one vear 1o the nexr may vary by maore
than three orders of magnirude In 1987, for example, the motal harvest
of diipe nuts i Wesr Kalmantan was m excess of 14,000 mons The
followang vear less than 50 wons were collected.’ Clearly, i is extremely
dafficult 1o develop an export market for a plant resource with suck un-
refiable supply characteristics. The discovery of annually fmotne vanetes
such &8s 5. pemepoera forma Burck is o mejar sep rowards cesolving ths
pruoblem.

The illipe nut trade in West Kalimantsn s definitely g buyer's marksr,
and thes marker is curmendy dominated by the C V. Menmwi procession
planr in Pontensk.* Fven under existmg levels of explotsgon, supply i
frequendy in exvess of demund. At one point during rhe 1991 harvest
season | Junusry-March:, for example, over 60 rmacks carmving flipe nuts
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FIGURE 141
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were limed up outside the plant in Ponnanak Seversl of the dovers
reported that they had been waitng m unload their carga for aver 10 days.
After tinally ammving at the gare, trucks concaining seeds that had started
to re-hydrate or germinale were simply narped EWAY.

Local markel condidons and pnces for illipe nus are also extrernely
clasric Early m the season when supplies ure low, collecrors are usually
pad about USS0.30 per kilogrum for the dried seeds. As the sewscn
progresses and the cipaaty of the Pontsnek plane approsches samira-
aon, these pnces may deop as low zs 1IS80.20 per kiogram, Towards
the end of the seusen, the plant mav oot even be willmg o buy rhe
peeduct, The siouadon s even worse during @ mon-mast year when
prices fall, rather than merease, in response to the redugsd supplv. The
maif reason for this is that the Pontianak plant elso processes palm oil
ind cocma hunier, and a8 relatvely large quentity of materzsl is Tequired
to justfy cleaning and resdmusong its mechimery o accent ibipe nuts.
As long ws suppbes fall short of this threshold value, there = a
nephmble commercial demand for the nus. C(Fiven that relishic
marker informaton 5 rarely availuble to rueal populubons, the current
ipe put made involves a consideruble nsk to horh collectors and
middlernen

An additionel hmitston w the increased utlization of illipe nuts is the
long truvel tome usually requred o trapsport the seeds Lo marker
Currently, the most extensive und producrive collectimg arezs in West
Kilmantan are locuted in the vicinine of Smtang and Puryssihaw at a
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distuoce of approximaccly 400 and BOD kilometres uprver from Pon-
danzk Sceds from these areas sre cansported to markst in wooden
housebouts and the mp rakes several duvs, Regundless of the elficiency
with which they were doed m the field, illipe nuts re-hydrare and are fre-
quently smacked by fungus [ Aspegiliis, [or example! o they are oot
procesaed within four to Gve days. A significant percentage of the illipe
nut crop ermives &0 Pontianak in this condioon and must be discurdsd
Although the estabbshment of collecting areas closer o Pontanzk would
help to reduce the frequency of seed spollage, much of the forest hsbriut
i ths repon hes already been converted o pice fields and planabons of
coconut, i palm, and amus o

A final problem is rhar a large number of llipe nutl trees huve been
felled. In wddition to producing oil seeds, flipe nur trees ane also the
source of valuable red meriny and belsn tmber (Karmswans and
Maruwiaye, 1973 Faced with falling prices and an uncerain marker
for the sceds, many Incal people huve opted to sell ther trees w logpers
for an mmmediate, and frequendy karge, cash income This prochoe
gppeers 0 be ospecially common dunng poo-mest years when there
15 lirtde commeraal demand for the seeds. A secondary effect of this log-
Eing acovity 15 that local people have, wn effect, relinguished therr nhis
o a particular fores) area by cucting cheir mees. According o traditional
fuw, the ocouorence of dlipe nur trees in @ forest grants wsufrict or ‘own
ceship’ rights o the indnaduals or communiries thar planred or protected
them. These nghes are lost when the trees wre cul, mving logpers esier
access Ly the rememing merchantahle simber within the forest. Tt showld
e poted thar the felling ond sale of dhpe nut tmber is officially prohib-
ied by the Indopesian Deparmment of Foresrry

given these problems, there s en urpent need to develop new markets
for the dbps outs from West Kalimanran, The cosmebcs madustoy 1s
thoughr to be a particulardy promusme area in this regard as these prod-
ucts command a higher price on the nternetonal markei than that of
chooolate (Mhxoo, Bodit, and Siverman, 19910, The establishment of an
Infommencn nerwork ™ give poce and merket updutes to local collector
communities would slso be useful. Existing radin programmes might e
a suimble vehicle for this service, On the supply side, there sppears o be
Timde jusuficiuen for estublishmg larpe-scale planmatons of lipe nur ar
the presenc time. This actvity waosld serve only 1o saturele existuop mar-
kcts even further and cause additional reducrions in the price paid for
dricd seeds. OF perhaps grester mporance, however, commercial cula-
vanon wowld be exmemely demmimental o those rueral colleciors whose
livelihood depends on the peniodic mocome pepersted by the sale of lipe
nutzs, A more useful smategy would be: {a) o improve the management
of existing illipe auw stands; (b} to develop better techmuques for doving
the seeds in the Aeld; (o) o look for additinnal varietes thar froir every
year, and [d) w develop pew producton arcss 1o the [ew remuaming
[orests that are close o Pondanak
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Ecology of Tilipe Nut Trees: A Case-study of 8. atrinercosa

Io early 1990, a long-rerm ecologicul study of illipe out mees was nitiared
i the Sambas district of West Kalimanman. The smudy was designed 1o
answer three basie guestions sbout the sbundance and producoviny of
these forest resources. First, whar is the density of illipe aul trees m the
residual foress which occur near Pontensk? Secend, are locel people
farnilior with aoy other species besides %, ienoprera forma Burck whick
exhibits am arypical or anfual fmotng phenologyr Third, how product-
ive are ‘nitural’ stands of ibipe out and what is cheir potenrial for s
tainable explnitation and mansgement?

Aller uo extensive reconnaiszance of the arca, 4 suitahle study st wes
sclected along the slope of Gupung Moteng withm the Haya-Fasi Namure
Reserve, This reserve 15 locsred three houss norh of Ponoanak by rosd
and centains approximately 3500 hectares of mixed dipterocarp hill
forest (remsy Whitmmore, [984). The ares was first designared a reserve
by the Ducch in 1937 w cnsire o continual supply of freshwarter for the
neacrky wwn of Smgkawang. ‘[he degree o which the forest ot Bava-Pasi
was used by local people pror w this tme 15 unclesr. The main reason
fur choosing this site was the reported exisrence of an indigenous dlpe
nut species thar fruirs every Yeur,

A permanent study plot composed of 25 condguous 20 by 20 melre
quadrants was esmblished on the gonh-leemg slope of Guoung Poteng
a1l an elevaton of epproximately 450 memres. Within each quudrunt.
all diipe mur trecs aller than ooe metre were measured for height
and diameter, and the exact position of each individusl wes mapped.
After measurement, each imbvidual was permanently labeflled with a
plastc or sluminum @g. Due o the abundance of illipe oul seedhngs
on the site, these indivaduals were sampled using randemiv Incared
ooe squere mete plots (o = 2000, Associated tree species lunger thun
5 cendmeres in dizmeter (dbhy were o mventoned, measured. and
mapped 10 each guadrant. and informacion on the lovul oomenclature
and use of each laxa was recordsd. A woml of 1,891 individuals weere
mgped dunng this ficldwork.

Spectes Dléscraprumn

The ibipe nut species of interest at Cunung Poteng 8 wenglcreany
ryeerende, of  Shores almreroess Syvm, Subsection Skerea, Dipterocar-
paceae. This specics is o widely distmbuted [orest tree throughout
Sumutry sod northern Borneo, including Sabah, Sarawsk, and East and
Wesr Kalimantan (Symingron, 1943; Browne, 1955 Wood and Megper,
1964; Ashton, 19820, Io West Kalmantsn, 5 amimeroosa ooours o
primary forest ar elevaoons of from 100 w0 T metres on g wide venety
of substrates {Soewands, Prewirs, and Tentra, 1976, [t is & common
component of hill dipterosarp [orests and ey obtan hugh densibes
i selecied hebitats. The wood of N araercosa is classified as 2
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class 1 suw timber useful for planks, heavy consteection, amd sprocroral
marerid]l (Karmasupna aod Mamawpava, 1973 The seeds are of
mlermediate se (2.5 by 1.5 cennimerres) relatuve o ether dipe nul
species, Locul peopls currently do not exploir the seeds of 5. srrnertesa
withun the Raya-Pasi reserve, nor do they collect und sell agv of the four
0 six specwes of dlipe nut (hke 5 macrophylia, 5 pranga, 5. iplendida)
that they have planted in their forest orchards, The low muackel price for
the seeds, the restoacted wocess to the reserve. and the face thar there is
glready a vigorous made in other orchand products such as duran and
rambuian sppeur to be prmarily responsible for this parern.

Dienprty and Mopulanon Strucrure

The 1.0 hectare study sie at (junung Poreng contains a ol of
BoE mees—with diameters measuring 50 cenumetres (lbh: wnd abuve—
occup¥ing @ combmed basal ares of 338 sguare meoes. Included
among these oees are 25 species thal produce edible nuts or outs (hke
Artocarpus, Baccaurea, Mangifera, Nephelium), 35 imber specics, 3 specics
producing damar [oleo-resind or other useful exudutes, 3 speciss whose
leaves or bark wre used medicmally, and 1 species whose fruits are used
as & Hsh poison {Merril. The forest also contams 19 adult 5. amnervorg
rrees per hecturs, whuch & en exceptionally high density for a species-
nch diprerncarp Torest MWhilmore, 1984 ).

The swe—class distribution of the 5. strnervosa population an Gunung
Poreng s shown m Figuree 14.2. The population has been divided inro
30 cenometre height classes for seedlings snd sapbops end 10 ceni-
mietre diometer (dbh} classes for juvenile and adult trees. Two points in
pertculer should be noted o this histogram. 17rst, the populaoon s
charucterized by a prester oumber of individueals in the amaller size—
clazzes than i due larger ones and there are ow obvisus gups or empiy
clazzes m the frequency disobution. This parmern strongly suppests tha
A, arrnerroie 5 continually repeneruine 12l m the forest

The second point of inreresr in Figure 14,2 12 the lanre abundunce of
scedlings (1-50 cenumetres tall) und small saplings [50—100 cendmetres
il The populaton containg almost 50,000 seedlimgs snd 7,000 seplings
per hectere and, 10 some plot, seedling densiges were in excess of
4} per square mere. In July 1990 when the ongoul wventory of the site
was conducted, most of the seedhngs were 20-30 cenomemes tall and
still had dueir cotvledons of "seed leaves' sttuched. These seedimps were
cleardy oul slow-prowing survivors from the 1987 ilipe nur season
Acenrding o severml lovul aszistunts, the 5 gmmervesa mees gt unung
Proieng hed produced fruir in carfy 1990, This finding was somewhar
surprsing, however, ws 1990 was oot a4 mast vear for most of the other
dipterocarp wees m West Kalimantan,

Erunr Prodicrus

In late October 1991, the 5. armeroosa trees on the study site hegan oo
Aower aguin, und feld studies wers mitiated to quentfy the producton
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FIGURE 142
Size~Class Distribution of One Hectare Population of Shorea atrinersosa at
Roys-Pazi Mature Rescrve, West Kallmantan
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of ilipe nuts by trees of differing size. To give a relisble estimate of froit
production, it is important that the crowns of ssmple trees do not over-
lap. To avaid this potentis]l source of error, the vertical projection of the
crown of all adult 8. atriervosa trees was first measured and then plorted
on the stem map of the site. Based on these darm, four completely isolsted
mndividuals were selected for messurement. Fifteen 1.0 square metre
plots were mndomiy located under the crown of each sample tree, snd
the number of intcl mmature mot, predated immamre fruin, nme
mature fruit, end predated manure fruir falling in these plots were counted
gnd recorded at mtervils of from 7 to 10 days.

The results from these smodies are shown in Table 14.2. All trees drop
# considerable mumber of immamre froits, and a large percenimpe of these
sre demaged by the larvae of an unidentified nsect poor to faling from
the tree. Total fnnt prodoction is directly related to hoth ree dinmeter wnd
crown arca and increases exponentilly up 1o ebout 23,000 fruts for trees
with & diameter of 62.4 centimetres. Predation of mamure fruit once they
gre on the ground i relagvely low; boong msects and occasionally squir-
rels and other rodents appear 1o be the primary sources of this mortaky.

In an attemnpl W estimute the towl producton of idlipe nuts by the
S. armimervosa populstion, regression analyses were used to derve u pre-
dictive eguation relating tree size to fmit prodoction. The total quantity




MIrgf 3du faunpee pauLiy Enps
cap pRantmgmd o dagsumil oL agi qe aBesuaasad sy suamndan e i

300] 1Y 1w aif) Japumn Apuopon peucmased @opd apdome o g g wEas)
WL RI[RSS0 3L U0 [SERG BTEP ([T SUMOIY 350 UGS PIFPURLE | VIEAY e

LRANT FOTTEHNT LREL F &R RTOT FROLTH LT LTI pag Apqoes, (8101,
YRR ek bR TLH 12 I T30 13
L 9 RI (1,11 @'t pammpeucd juaa g,
F e~ 2 RRL f rLEF TORE WREE T T OIR B9l FEIY prajapard ) Ay
TRIS'T F HOLu'TT RTUn'l F 1UIZE PEer' L F CLRNNL LPH FESDY 1] Amany
Lty £l Wik 8T pEipead juas dayg
WEREF 0N008'T F91T T T 0RRE'S ROtk T 649Te'l ELlLFHSS paTFpasd 1T anmL
BHEL F L IER'T KaAPLD™ 1 2 5 nin'y Wabl £ BYLR'L LAl =1EW R |
1% EEIE Lt ~ GF [y mam e
iy L' LY SRl (g Wy cagaumig]

L Ty-dy £r-if 7 —f

ARQHIMMT MRS T

290

augy Apnasy Humn,) Funomey ag e Ausoany sasg g
AUhERELO T DA TNPYS IN0.[ 18] 1aG 18N PUH UONEPaL] 1037 Ja0 "INd,] 2000ngs) “Ned ] JmEecgice] jo oanpod g

ol A7IHY.L



ILLIPE HUTS {SHOREA SPP.) [K WEST KALIMANTAN 291

of mut produced by every sdult tree wes then caloulsted using thas
equaton’ and the dawa summied over all orees. The results from this pro-
cedure revealed that over 160,000 frufts per hectare were produced in
1997 by the 5 afrtervoss oees growing oo Cunung Poteog, Srven ao
average seed weight of 6.4 £ 0.6 gram {n = 500, this peoducrion figurs is
ecuivitlent o ulmost 1.1 metne wos of fesh dbpe outs per hecmre.

It showld be noted that this esomate 35 subject to several sources of
error, Four trees 18 g very small sample sme 10 messurs the ceproductive
ourpur of oopical ooes, and frur production by . gtremertosa un-
doubtedly vanes from ooe year 1o the oext. In response to thess [sctors,
fruit production studies will be conunued Tor a1 least vne moers yeur wod,
if poasible, a lerper cumber of sample trees will be montored. Additional
sredies of seedling survval ond the growth and momaliry of adoly rees
are dl=o underway. Lhe results from the present work, however, do pro-
vide some inreresting baseline dara ahowur the ecology and management
potential of 5. atmnervora, The speaes exhubits an abundance of oaturl
regeneranon and appears ™ be expanding s population ar Crunung
Moteng. It 15 extremely high-vielding, snd produces considersbly mers
froic than many culovared specigs of illipe o (Anderon, 1975, Chin,
1985, l'inally, elthowph i is premamare wo draw any define conchisions
ghour the reproductive phenclogy of the apecies afrer only two veam,
there s some evidence to sugpest thet local prople &re cormect - assuming
the 4. armderoesd is an annually froidng illipe noc

litipe Muts and the Management of Hill Dipterocarp Forests

Much of the remaunmy forest withim o 200-300 klometrs radius
from Pondanak is locared on exsremely steep slopes and rocky sub-
striles.® In must cases, these forests have besn spared because the habitat
15 too difficult o farm. A few small arcas of hill diprerocarp forest are
protected as part of commumity [orest reserves or ignak adai. The great
majotity of these habitars, however, are classified as production Tomeses
and ere explorted to verving degress for omber. As 13 curmently prac-
used, sclective logging on steep slopes i extremely Jdamugng o fores
SuChare. CEUSEs an excessive amount of soi erosion and downsoezm
siltavion, and may result i the loss of innumerable plunt apd animal
species | Burgess, 1971 Micholson, 19791, The results from the present
stracdy suggest that the uneontrolled Toggmng of hll dipterocurp fonest= m
West Kalimantan can also destroy & major supply of markerable illipe
outs, and with 1t @ poteotally impeortunt source of meoome for rumal
poprularicens.

Promonng the estabbshment of dbpe nut plantetens aod pomonog 15
naniral sbundance and producovicy on local hill foress is & surpnsmely
melficient ond costy sruiegy for developmg dus cesvurce, Seecied
rracts of forest specifically reserved for the eollecton of Ulbipe nus—end
perhaps other oop-omber rescurces—would undeubtedly provide suffi-
crent materil e meer the curent marker demand for the seeds. TF marker
prices during a gven veer were prohibiovely low, the seeds cowld simply
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b left the forest Lo regenerste. Management activities and enrichmen
planting could he initiared by logul collectors concurrent wich the first
harviests o ensure thar seed supplies keep pace with apy Tulure ingTeases
m demand. The competinveness of 5, arrmerpesa within the hill forese
cowtrommenl, as well as i potentally annual fruiting habiar, make this
species pardoularly well-suited for plantng.

The selection of these menspement arcas should be prcnnized based
on the exisong ahundance of idlipe nut populaoens, the proxmicy 1o
Ponrangk, the crpanizeton and willingness of local collectors, apd the
ecolegical importance of the habstat, Hill diprerocarp forests thar play an
especially impormn: role in protecting the walershed of & particular
community, for swample, should be given high prioricy as sesrricred
collection arcas. [n view of he small number of trees per hectare extracted
in most logging epermabens, establishing these arcas within existing Torest
roncessions would resulr in only a peelipnble reducoon 1o cmber revenuoe.

The cullectton and sale of dlipe nuts will never be compelive with
umber extraction in woms of wal revenues generated. Bur with careful
sile selection, secured access righrs, and conscienlivus manapgement
planning, the development of the dhpe nut mades could play 2 major male
in promubng the conservaton and susrainahle use of Wes1 Kalbmanisn's
forests.

UT'DATE

Doce a relaovely obscure vegetabls oil used as 8 cocoa butter extender
CCBE llipe nut butter 15 now a mainstream commiadity, EXpoft earinigs
trom the dried nuts soll represent millions of U% deliers (Birc Pusac
Sransrik, 20000, Unlertunstely, the tate of forest Inss in Indonesia has
imeTeased dramatically over the last ten vears, and currently an sstmated
2 million hegtares ol mixed dipterncarp forest, thar is, illipe nuc hahicar,
are desmoved or degeaded wach year (Holmes, 20008 ln Kabhmantsn
alone, the iotal area m torest decdlined from 3 millien we 31 millien
hecrares during 198597 (FWT/GEW, 20021, Land clearing for oi palms
and the establishment of timber plantations appesr w0 e the reejor solroes
of deforestarion in West Kalimamtan, Given that over million heciares
have glready been allocared for dmber planracions in this provinee, and
that only 120 0 hectares have been planted as of 2000 (Ahmsoy of
Foresoy, 20017, the rate of forest clearing will wndoubiediv conrinue
unabated, Even assurmming & munmum depsicy of illipe out trees inothese
forests, West Kalimanran 1 beang hundreds of thousands of potential od-
seel prsducers every vear.

Whille some illips nul rees are Lost sy collateral dumage” when forests
ure cleured for alteroebve land-uses, others may be mteotionzly felled for
their dmber. Many of the same Shorea species that produce illipe owes
wleo produce veluable red merann tmber (PROSEA, 1994}, There are
currentdy 41 concessiony over 3 millicn hectures m West Falimantan
{Bauo Pusat Statisok, 200060} thar produce from 2 oo 4 million cubic
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merres of logs each vear (Departemien Kehumnan, 1986-993 It is nor
surprising that the short-term gam of felling a single illipe mut mee worth
thousands of US doflars frequently iukes precedence over collectng irs
seeds—which are worth abow USSE0.50%kg,

Recent research sugpess that the regeneration of residual dipteracarp
trees lefi in the forest afier logging may be adversely affected by the
disturbaoce. According o Curran er al, {1999, the charucterstoc mast-
fruiting exhibited by diprerncarp trees is dosaly linksd 1o Bl Nino Southern
Cheillapens (ENS0), and these evenls sre criteal o regional seed
production and seedling estblishment. 1 ogging alters these relatienships
by reducing the local density of adult trees, the spilial extent of the riast-
fruinsg event. and the response of the species o the ENSO evenrn
Interestingly, the seeds produced by diprerocarp trees m logged forests
exhibit lower viability and higher mortality due o predaton. OF the
-0 dipterocarp species included in the study, 48 specaes had not produced
adequate seedling regeneraton afrer three mast-fruiting spisedes. In terms
of the lips nuts in Wesr Kalimantan, this parern probably manslates o a
sigrmuticant decrease m the total ameunt of seeds available for harvess as
well a5 the gradusl climinadon of many wild, low-density popilations of
Shorea mees.

Criven these current trends, the high density, productvity, and fruiting
vheneclogy of Sherea arrinervoss make 1t more valuahle than ever as a
focal species fur sustainable forest management. Recenr administrimve
chiunpes m the Sambaz dismict of West Kalimanmn, howsver, could
severcly threaten the original stedy population—and the seed soyunee—{or
this species. A1 the tme of the orignal study, the Rava-Pasi Narure
Reserve wus located in the Tuiuh-Belas subdistirict of the Sambas distrcr.
As part of Indonesia's recent decentralizasgon efforr, the Sambas disrice
wits divided into owo distoiets i 2000—Sambas end Benkavang (Famura,
20023, The follewing vear, the nown of Sinpkswang was officgelly designared
as & Koz, or city ' Becuuse of i proximity, the Raya—Pasi Nanurs Reserve
was Taken vut of Tujuh-Belas and placed under the junsdiction of the iy
ol Singkawang, Singkswang’s new desigmstion will engender & lot of
growth, developmenrt, and urban sprawl. How close = the faresr 10 the
aty? The busthng market complexes of Singkawang arc clearly visible
from the slopes of Gunung Potenp.

1. The wiplioeride Eactions in dlips it ol ooour inosimilsr proportams o those foand
in crwars builer, and che ol can be blended wath chacriars wirbg) alwering the 1ExTre; gliss,
ug izste of the cngeal confection (Godin wnd Spmsioy, 19700 The heghe= meline peot of
e mwr ol akes i especially aseful ss 8 chocelass hardeper’

2 Masi-Iwsting s thought o ol the obundence of Frugioms and ssed predorars i
e forest by concentrstng their food supphy inky o bref perod every few svars when
they are swumped by mare focd rhan Gey can passibiv =g

3. There srenodable discrepancies in the official producion ond exporr dits repored
for West Kaliranion In some cascs, e sxport figures for ilbpe nur viked by tbe Bire Puesor
Stoosnk are sormaalls langer than che wmal procicten oopected fee thar yesi by Lhmas
Kekiranan
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4. Cither mrtheezad dlipe vl busess of aole 0 Wesr Kalinmaan inchade PT. Samber
A, P T Sumbss Thave, and #T Tangose. Cnming recen: yeers, the Indomcsail govermmens
hos mupported the C0Y. Menbray proocssing plant gt Ponmanak py levving o 20 per cem
capor] @ o nan while exempng the expeot af dhpe cur ofl {Adlomo, 1990 While this
mx is oa leoger io efevt, o substantal pereenzage of the dpe nur harvess in'Wesi Faliomalm
18 smll exporred in the fom of ail

5. The cyuatn Usiad s hese caboulanmne Frilowy 2 general sxporendal meded, et k.
frus praductnn = 3=, ard exhibits 2 coclfivienl ol deeminanan 7 of (.83, Tammetes
valugs ame w — 708 and & = D18

fi. There is comsdenutle cxlonsson of hppod-one pest ssemp forest m the Dowd plaio
af the Kapuas Rover rurude of Parmanak Tlipe nut rees, bowever, e murely ercpuntered
i this babizar

T H N Searhern Dscillanions are perindic climadec phenomena causaod By TE
irTeracozo beraeer the atmosphere and the surlscr waer temps=anars in e eoscero Macfc
Chocun wl] e Coast of Souh Amerncs  FW50 svenm ocour showrt every 77 veals and
niten bring exzended penieds of dsoughl o lodoresa

K Praar o rha nme, the noby offical oo m Weest Falomantan was Ponlik
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