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ABSTRACT

esource survey and inventory of important non-wood forest products in selected prov

inces of the Philippines, viz. , Palawan, Western Samar, Quezon, Sungao del Sur, Aurora and

1.1ueva EC^a were conducted by systematic sampling using a I-ha plot replicated depending on the

extent of growth and density of the subject plant species like rattan, bamboo, erect palms, pandan and

other forest vines in a given locality. Patterns in natural regeneration were assessed through field

observation of the species mature individuals as well as young wildlings or regenerants.

Most of the species were fairly to moderately available in the study sites covered based on density

and volumetallied and were capable of regenerating by seeds orrhizomes and suckers as in the case of

bamboo and pandan. Many of the forest vines treated in this particularstudy, however, were rare and

could be fast depleting. Under natural condition, availability of material resource probably depends

on intensity or rate at which the species are cut or harvested and its ability to reproduce or regenerate

new individuals.

Trends in resource utilization and natural regeneration and their implications on sustainability

were presented and discussed. Some considerations for sustained-yield collection practices and con-

SGIvation have been recoinmended.



INTRODtlCTION

esource survey and inventory constitute a very important aspect of wise utilization

and management of any renewable resource whether it be timber or non-timber or the so-

called non-wood forest products (NWFP). In focusing to utilize a particular plant species for specific

end-use, viz. , bamboo for furniture and housewares or bun (Coolpha) for handicraft products, any

economic or commercial venture would dare to detennine and have knowledge first and foremost of

the species availability. When availability is guaranteed, the next most probable question is where are

they? Where canthey be found? How much is extractible in a hectare of land formstance? Will the

supply and volume meet and sustain the demand for species-product use? Since it is renewable, it

means it is regenerating and may be mass-produced by planting. What about inforrnation on this

aspect? Rightnow, inventory works onNWFP do notreceive the right attention from forest mana ers
unlike timber.

Compared to a general floristic inventory (Prance, 1977) done usually by plant ecologist and

systematist for the purpose of determining species diversity in certain region and place, search for

resources and inventorying plantspecies for a particular end-product aims primarily at providing an-

SWGrs to the earlier questions posed. Said queries when taken together with their res ective answer

willseriously spellsuccessftiland sustainable economic utilization of both wood andnon-wood forest

product species.

2



OBJECTIVES

The study focuses on conduct of resource survey and inventory of non-wood forest products
species (I\WFP) such as the erect palms (Corypho, Livistono, Arerigo), bamboo, pandan (Pandanws
and Freycinetio), climbing palms (rattans) and other economicalIy important forest vines in pre-se-
16cted projectsites and provinces, viz. , Palawan, Western Samar, Sungao delSur, Aurora, Quezon and
Nueva ECija.

Specifically, it aims to determine the relative supply and volume of the subjectplant group/species
and make an ecological assessment of their natural regeneration based on field study and observation
of their seed fall, germination, flowering and fruiting, seedling/sapling growth and survival, type and
condition of habitat with respectto environmental factors of light, temperature and moisture.

METHODOLOGY

Sqmpfing cind Site Selection

Sample plot measuring 100 in x 100 in (I ha) was laid out at selected localities in pre-determined
projectsites, viz. , Palawan, Sungao delSur, Western Samar, Aurora, Quezon andNuevaEcija. In each
locality, say a barangay (smallest politico-SOCio-geographic unit of a municipality) replicates were
established depending on extent of growth and occurrence of the desired species. This I-ha plot
method has been employed by Rojo and his co-workers(1991) for commercially-less accepted species
(CLAS), Aragones and co-researchers(1992)for forest woody vines andAragones(1996) for Conariwm
species andAgothisphiljppinensis Warb

Medst{reinent of/nventoiyPolometers

in choosing a particular locality for sampling, the element of bias could not be Grinitnated. First, there
weretargetspecies anddoing sobasicallyrequiredpresenceoroccurrenceofsuch species intrieareabefore
plotestablishmentcouldbe decided. Otherwise alocality is rejected when desired species are absent. This
selection method in a floristIC inventory is technicalIy known as systematic sampling (Prance, 1977).

The following parameters were measured and hereto defined
Density - number of individuals of a particular species occurring within plotincluding seedlings and

saplings; sapling for the erect palms in particular are referred to those individuals with distinct short stern
above ground buttotalheightto the topmost part of crown isless than 3 in.

Density countofconsideredmatureindividuals of aspecies applies to anthe subjectNWFPwith slight
modification for bamboo as described below.

Number of CUIms-number of individualstem of aparticular bamboo species.
Number of clumps-thenumber of clump whichrefersto growthhabitofmostbamboos where sterns or

CUIms are closely setin-group or cluster.
Number of CUImperclump-the number of individualstem counted in a clump orcluster
For rattan and other forest vines, diameter was taken of the stem's largest part usually near the basal

portion.
Forerect palms, bamboo and pandan total height was measured using Haga altimeter from the base to

topmost part of the foliage; forthe rattan and other climbers, height orlength was approximated based on
length of prostrate (lying-down) stern and portion of stern that clings on to neighboring trees whose height
can actually be measured using an instrument.

tinealMeter(I'm. ) =unitforthe calculated volume of rattan and other forest vines which corresponds
acttially to the estimated total length of their individuals.

.
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AssessmeniQINcit^101 Regenercztion

Field observation was made of mature individuals including wildlings and saplings of the subject
species to gather notes on ecology, viz. , phenology (flowering and fruiting), seed fall and germination
within plot, pattern of dispersal gauged from dense orcrowded germination, growth away from mother
plants or widely scattered, etc. animal or insect visitors, environmental factors for natural growth and
developmentsuch aslocation of plant with respect to light, temperature and moisture. Direct or actual
measurement, however, of biological and physical factors that influence successful plant establish-
merit and resource sustainability for economic use was not made but merely based on qualitative as-
sessment and notes taken of the plant species in nature.

4
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DATAGATHERED, ANALYSISAND
INTERPRETATIONOli'THERESULTS

The proceeding presentation anddiscussionofthisparticularstud 'sresultsha b b d
dataandinfomnationgathereddirectlyinthefieldfromOctober1997toAu ust2001. S d
information from published literaturehavebeen integrated with the field dataobt ' d I I
that which concern ecological assessment of species natural re eneration.

Non-WoodForestProdz, cts 61j?ecies Resoz{Ice
onof Their /nvenioiy

For convenience, the results of the survey and inventory of non-wood forest rod t
(NWFP)resource such astheerectpalms(Coolpho, Livistona andArengo), andan (Panda d
Freycinetio), bamboo(Barnbusa, Dendrocolam"s, GiganthochloaondSchizostoch I'm), climbin I
(rattans) and other important forest vines are here presented by project site province. The result ,
however, adjinttedlyconstituteasmallfractionorsegmentoftheentire Tovinceor t t
plotsestablishedtoprovideestimateoftheavailableNWFPresourceswerelocated ' I db
(smallest SOCio-politico-geographic unit of a municipality) where the target species are re resented.

Palawan

SearchforavailableNWFPresourcehadbeenconductedin4munici antiesofP I , I,
Aborlan (5 ha), Narra (2 ha), ESPafiola (3 ha) and Brooke's Point(3 ha) all in south fP '
Princesa City. Individualspecies encountered and tallied in a 100 in x 100 in It d '
parameters measured and recorded forthe species are shown in Tables Ithrou h 4.

Evidently, buho (Schizostochy"in I"mainpoo) wasfound to bethe most dominant of the 5 bamb
species, viz. , patong (Gigoniochloa atter), awod-boho (Schizostachy"in brachyclad"in), ba o (Barnb"so
merrilliona) and kauayan-killng (Bomb"so vulgaris) as shown in Table I. Said s ecies had 270 av
age number of clump in a hectare and CUIm per clump of 120 in a hectare. In 3 plots (3 ha) coin uted
average density or number of CUIms in a hectare was 32,400. A related s ecies, S. bra h I d
seenitnglywasrare, sighted in ahectareoflandwithasingleclumpcontainin onI 18c I . P ,
local name in Palawan for Giganiochlo" atrer was nextto buho (S. I"mornpoo)in dormnance havi
density of 1,980 CUIms in a hectare. Kauayan-kinng (B. vulgaris) and bayog (B. merrilliana) h d
density per hectare of 660 CUIms and 330 CUIms, respectively.

In Table 2, inventory parameters and data on bun (Con, pho elata) gathered in 3 lots in Aborlan
are shown. Quite clearly, the stand had moderate density with an average of 70 mature individualsin
ahectare. The trees seenitngly were mature having an average height and diameterof23 in d 45 ,
respectively. The average number of leaves per tree recorded was 23 while seedlin s tallied ' 3, 5
x 5 in subplots accounted for 607. Average number of saplings per hectare was 130.

In bun, the leafstalk and the leaves, themselves, have more utilit than its st . E
ucts like bags, hats, fans, etc. are derived from said plant parts. (Brown, 1921).

The density of buho was found to be greater in plots established in ESPanola (Table 3) tha
Aborlan. Density per hectare obtained in the former amounted to 37,500 coin a d t 32,400 ' h
latter. Gigantocloootter, however, waslessinNarrawithonly 1,216densit erhectare d
the 1,980 in Aborlan. Kauayan-killng, likewise, had greater density in Narra (950) than in Ab I
(660) while bayog was less (280 against 330 in Aborlan). Bin , obviously was less also in Es a~ I
with averagedensityofonly 35 againstthe73 in Aborlan. The tree-likePondan"sandanahaw (Livisto
rotund!folio), on the other hand, had 23 and 25.60 individuals, respectively, in a hectare of invento i d
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Table I. . Inventory data on 5 bamboo species in a toom x Loom plot in Aborlan, Palawan

Ave. D nsityAve.Ave.

^r^a' PerStern Per Ht. /
Clump Length (Cm) Hectare

Per (Meter)
Hectare

LOCAL NAME/
SPECIES

Buho

(Schizostachyum Iumampa

Ave.

Clump
Per

Hectore

Patong (Gigantoch/o8 atted

Awod boho Ischi:20stachyum
brachyc/adum)

270

Bayog (Barnbusa merrM^^na)

Kauayan-kiling
(Barnbusa uubar/S)

1.20

55

* Clump refers to growth habit of many bamboo species where several CUIm or stern grows close together or
closely set in cluster

30

,. 5

Area

Covered

("ectare)

1.8

2.5

Table 2

32,400.00

20

8.8

Area covered

Number of mature individuals/ha

Average height

Average diameter

Average number of leaves pertree

Average number of saplings/ha

Number of seedlings (based on
three (3) 5 in x 5 in subplots)

Average number of leaves (seedling)

Inventory data on bun (Corypha ebb) obta ned n
a 1.00 in x .. 00 in plot in Aborlan, Palawan

33

,. 980.00

4.5

8.5

8.3

,. 8.00

330.00

9.2 660.00

3 ha

73

23m

45cm

23

1.30

607
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Table 3. Inventory parameters for bamboo, pandan, bun and ariahaw in Narra and
ESPaiiola, Palawan

Ave. Ht. /
Length

(in)
LOCAL NAME/

SCIENTIFIC NAME

Buho (Sch/;zostachyum
Iumampao)

Patong (6119, antoch/oa atte/:)

Kauayan-kiling (Barnbusa
VU{galls)

Bayog (Barnbusa men/\/;anal

Pandan (Pandanussp. )

Bun, Gorypha ebta)

Ariahau (L/Instona
rotund/Ib/^13 var /uzonens/Is

Ave.
Diameter

(cm)

Density
Total

7.5

Density
Iha

Table 4.

8.0

8.0

Ave.

Clump/ha

75,000

8.5

Inventory data for bamboo, bun, ariahaw and pandan obtained in a 1.00 inx too in
plot in Brooke's Point, Palawan

LOCAL AME/
SPECIES

Buho (Schizostachyum
minampao)

Pandan (Pandanussp)

37,500

2.5

4,648

2,850

Ave.

CUIm/
Clump/ha

7.8

15.0

I. ,.. 75

L, 21.6

4.50

Area
Covered

(ha)

250

950

840

3.8

12.5

Location

3, .

LSD

69

280

Av

Ht/

Length(in)

25

Kauayan kiling
(Bambusa vulgaris)

Bolo (Gigantochloa
Ievis)

70

23.0

32

77

.

35.0

38

ESPafiola

Ave.

diameter

(cm)

25.60

5.0

Buri (Gorypha elata)

Ariahau (Livistona
rotundifo/Ia var.

Iuzonensis

"arra

Density Density
Total Per

Hectare

Narra

2.5

2.5

"arra

9.5

10.50

ESPaiiola

23,994

ESPafiola

ESPaiiola

10.5

7.75

Ave.

No.

Clump
Iha

86

120

7,998

18.0

Ave.
AreaNo.

CUIm/ Covered

clump (ha)
Iha

93

9.5

1,305

5.0

40

50

975

435

12.0

87

325

15

48

29

12.5

29

16

26



land. Said species which were riotsighted in Aborlan andNarra were again observed in 3,100 in x 100
in plots established in Brooke's Point(Table 4). Pandanus sp. with average height and diameter of 2.5
in and 10.50 cm, respectively, had a total density of 120 individuals in 3 hectares of inventoried land.
Ariahaw had density of 48 in the same plot area and obviously less than those in ESPafiola while
Pandanus with 40 individuals per ha was greater in density. Other non-wood forest products species
inventoried in Brooke's Pointincluded buho, kauayan-killng and butt.

While buho was so dormnantin ESPaiiola with estimated total density of 75,000 in 2 hectares of
land, its population tremendously dropped to 23,994 in Brooke's Pointin a larger land area coverage
of 3 hectares. Kauayan-kinng was, likewise, less in number with total density of 1,305 CUIms against
the 2,850 CUIms in sinitlar plot coverage of3 hectares in Narra. InterestingIy, significant population of
bolo (Gigantochloo Ievis)totaling to 975 CUIms was sighted in Brooke's Point while bayog which was
foundin Narra wassightednowhere in ESPaiiolaand Brooke's Point. Buho appears to be the common
species to various municipalities surveyed south of Puerto Princesa.

Western Samar

A total of 18 hectares of second-growth forest and old coconut plantation on flatlevellands were
inventoried in the municipalities of Paranas and Hinabangan, Western Samar(Tables 5 to 9). The non-
wood forest products species observed consisted of ariahaw, tarau (Livistono sortbos) and some 6
species of climbing palms (rattan).

Obviously, the density of ariahaw was much greater on a per hectare basis at Brgy. Casandig
(Table 5) with an average of 152.5 compared to only 35.0 at Brgy. Lauan (Table 6). Total density and
density per hectare for tarau were, likewise, greater at Brgy. Casandig (Table 7) with 320 and 80,
respectively, againstthe219 and 73 atBrgy. Lauan (Table 8). The sameistrueforthe density of young
regenerants. The difference is remarkable with a combined 2600 regenerations at Brgy. Casandig for
analiaw and tarau against 196 and 625, respectively forthe same species at Brgy. Lauan. The figures,
nonetheless, simply indicate where population of said species is greater or where they could be ob-
tamed in larger volume.

Table 9, on the other hand, for 6 species of climbing palms (rattan) shows relative volume of the
species in lineal meter(I'm. ). Palasan (Calamus merrillii) was more coriumon with 462.3 I. in. in4 haof
second-growth forest inventoried. Limuran (Calamus ornatus var. philippinensis) follows with 195.56
I'm. with great disparity. Otherspecies as shown in Table 9 have low density and volume. Noticeably,
the area surveyed possesses young growth of rattans having an average length of only 6.25 in (longest)
and 2.48 in(shortest). Average diametersiintlarly gives an indication of young growth with 1.87 cmas
the largest(palasan) and 0.93 cm the smallest fortandulang-gubat(Calamus dimorphoconth"s)

Sungao del Sur

Table 10 showsthe inventory data for rattan, erect palms and pandan obtained from 2 plots, each
measuring 100 in x 100 in at Brgys. Suba and Pakwan, Lanuza, Sungao del Sur

Apparently the area covered by the inventory was only 2 hectares. Nevertheless, the data gath-
ered represent a good sample of second-growth forest within the concession of Sungao Development
Corporation (SUDECOR). Probability pointstorecurrence of the same oreven other unaccounted but
importantNWFP species in the entirety ofSUDECOR'SIogging concession. Thus, actual density and
volume may be much greater as whathad been shown.

Worthy of mention is the observed abundant growth ofkauayan-tinik (B. bl"meano) and kaong
(Areriga pinnota) particularly at Brgy. ESPeranza, Cannen, Sungao del Sur. Although there were no
actual plots established in said area owing to danger posed by presence and operation of lawless 616-
merits, ocular survey made from vehicle ride showed considerable number of clumps (kauayan-tinik)
and individuals ofkaong (Areriga) along roadsides and slopes of low hills

9



Tab1 5. dataResource inventory ariahau (Livis. toma rot""di, b/ia var.on

I"zo"e"sis') at Barengay Casandig, Parenas, Western Samar.

Size of plot
No. of plot
Area covered

Density of individuals 10 cm.
and greater
Density per hectare
Average height(in)
Average diameter (cm)
Average no. of leaves pertree
Density of saplings/seedlings

(total)
Density of saplings per hectare

Pa ameters

. Totalsapling/seedling density is combined for ariahau and tarau as Young
individuals for the two species look very identical.

Table 6.

00 in x 100 rim (I ha)
4

4 ha
610

Measurements

Resource inventory data on ariahau(Liv^sto"a rot""difi, /javar.
I"20"e"sis') at Barangay Lauan, Paranas, Western Samar.

Size cf plot
No. of plot

Total density of individuals 1.0
cm. and greater in diameter

Density per hectare
Average height (in)
Average diameter(cm)
Average no. of leaves pertree
Total density of saplings/

seedlings

152.5

12.0

33
2600 *

Pa ameters

650

00 in x too in (L ha)
3

1.05

Measurements

35

5

20

29 O

96 O



Table 7. Resourceinventorydata on tarau (Livts'tomasaribas)at BarengayCasandig,
Paranas, Western Samar.

Size of plot
No. of plot
Area Covered

Density of individuals 10 cm.
Density per hectare
Average height (in)
Average diameter (cm)
Ave. no. leaver per tree
Density of saplings/seedlings
(total)
Density of saplings per hectare

Pa ame ers

Totalsapling/seedling density is combined for ariahauandtarau sinceyoung
regenerants forthe two species look very identical.

Table 8.

00 in x 100 in
4

4 ha
320

80
6.5

14.5

28.0

Measu ements

Resource inventory data for tarau (Livisto"asaribas)at Barengay
Lauan, Parenas, Western Samar.

Size of plot
No. of plot
Total density of individuals 10

cm. and greater
Density per hectare
Average height(in)
Average diameter(cm)
Average no. of leaves pertree
Total density of saplings/

seedlings
Density D Density of saplings/seedlings
per hectare

Pa ame ers

2600 *
650

100 in x 100 in (Iha)
3

219

Measurements

3

6.8

14.5

26.7

625.0

201.66



Table 9.

Species

Palasan (Cabin"sinerr""'41

Limuran (Cabin"sor"at"s

var. PI, "40p", e"s^s. )

Ditaan (Daemo"@, opsm@"^s.)

Panlis (Cabin"ssp. )

Tandulang. gubat

(Cabin"sdino, jobaca"t, ,"s)

Turnalim (Cabin"s

mindore"s^s')

Resource inventory data on rattan species at Barengay Concorde
Western Samarin four ,. 00 in x 1.00 in plot

Density
IhaDensity

74

49

,. 8.5

Vol.

(lineal)
meter

Table ,. 0.

,. 2.25

28

Inventory data on rattan, other climbers and erect plains at Lanuza Sun d Is
covering 2 ha plot.

Average Average
Species Diameter Length

(Gill) (in)
01asi(Calamusaidae) L. 6 ,. 2.7

Dalingdingan (rattan ,.. 2 4.2

undetermi"edpr@b.
Calamussp, )

Pandan (Panda"ussp, )
Sarawag (Pina"gains@"ts)
Tagikgik(

Calamus firspadi;r)

Hagnaya (Polygafa ve"e"@s)
Pandan baging ,.(Freyc", etiasp, )
Pandan baging 2 (Freyci"etiasp. )
Kadapi(Calamus ornatus var.

phil^, pine"sis)

Balanog (Calamussymphts^, bus)
Anibong (One@sperma, 7911aria)
Armog (Calamus/ave"sts)
Bagbag (Daemon@fopsa"mis)
Sumulidor

(Daemonor@ps@chr@/epts)

462.3

to 1.1ha.
(lineal)
meter

21.

1.95.56

7.0

Hinabangan,

,.,. 5.57

33

Average
Length

(in)

6.25

5.25

,. 09.75

49.1.4

24

8.25

77.60

Ave.
Dia

(cm)

,.. 87

27.43

4.0, .

6.0

8, .. 85

,. 9.40

3.92

68.90

,.. 28

20.46

L. 06

1.9.22

o

48

8.0

<15

,.. 5

L. 6

0.2

... 2

... 4

2.5

I. . I. ,.

2.87

Total

Density

0.93

4.0

3.5

4.2

4.5

9.0

6.5

6.5

,. 3.5

0.98

9

7

Volume

(lineal
meter)

I. ,. 4.3

29.4

2.0

6.8

,.. 7

,.. 3

,.. 2

1.2

8

7

6

1.7

,. 9

,. 5

38

Area

Covered

(ha)

2

2

to. o

6.5

5.5

4.2

5.8

48.0

29.4

27.0

,. 53.0

,. 23.5

97.0

53, .. O

27

,. 8

,. 2

,. ,.

9

2

2

2

2

2

2

2

2

270.0

66.0

46.2

52.2

2

2

2

2



Aurora

Survey andinventory ofNWFPin the logging concession of Industries Development Corporation
(IDC)in Aurora province focused on rattan and other econontically-important forest climbers (Table
11). Erect palms are not common in the area and are represented by few individuals while bamboo
(Kauayan-killng and Kauayan-tinik) which occur in widely-scattered clumps and pandan (tree-like
Pandanws) are scarce. Mere ocular survey was made and quantitative data were not gathered.

Of the 4 species of rattans encountered Iimuran (Calamus ornatus varphiljppinensis) and palasan
(C. merrillii) had the most number of individuals with 18 and 12, respectively in 3-ha forest area
covered by the survey. Noticeably, the individuals were relatively young having an average length of
only 6 in and 5 in, respectively. The area was a second-growth dipterocarp forest protected by the IDC
management for about 10 years, Ditaan (Daemonorops mollis) and turnalim (Calamus mindorensis)
likewise, were found in relatively low density (Table 11)

Other climbers significant as materials for handicraft included the climbing Freycinetia of
Pandanaceae, hagnaya (Polygala yenenoso), aimong (Raphidophoropinnoto), Iukmoi(Raphidophoro
merrillii) and Piper sp. (Piperaceae). InterestingIy, Piper sp. and Iukmoi had the most number of
individuals, 28 and 26, respectively, with an aggregate volume of 168 I, m. and 390 I, m.

Also worthy of mention is the presence of giant fern (Cyothea sp) and bikal(Schizostachyum
diffi, sum), a species of climbing bamboo though notin considerable quantity

Quezon

Although Quezon province was merely an added site, some 20 hectares of second-growth and old
coconut plantation where subjectspecies occur had been surveyed and inventoried owing to its acces-
sibility from Laguna. It is also in said province where an array of econonxically-important non-wood
forest products species had been encountered. The various municipalities/localities where surveys had
been made were indicated and shown in Tables 12 through 18

Proiinnentin Lucban, Quezon are the erectpalms kaong (A. pinnoto) and ariahaw ( L. rotundjfolio)
including the tree-like Pandanws sp. whose leaves are a prized material for weaving various products.
Two species of bamboo, viz. , kanayan-Ming (B. vulgaris) and bolo (Gigantochloo Ievis), likewise,
were encountered

Analiaw had a total of 167 individuals compared to the only 40 ofkaong in 4 hectares covered by
the survey. Pandan, on the other hand, had 77 individuals while bolo and kauayan-killng had 55 and 8
clumps, respectively, in 3 hectares covered.

Tayabas had conspicuous growth of bun (C. elata) shown in Table 13. In 3, 100 in x loom plots
established the number of mature individuals with an average height of 5.75 in and average diameter of
48.50 cmwas 282. Young regenerants wereprofusewith atotalof818 tallied. The computed number
of seedlings per hectare was 272.66.

At 550 in altitude of Mt. Banahaw in Lucban, Quezon (Table 14) survey and inventory of rattan
and other importantforest climbers in second-growth forest covering I hectare showed pronxinence of
11muran (C. ornot"s var. philippinensis) with 22 individuals having aggregate volume in lineal meter
(I, m. ) of 277. Sinitlarly, tandulang-gubat(C. dimorphoconth"s) had 265 I'm. Other climbers shown in
Table 14 had relatively less density and volume.

Survey and inventory conducted in Palsabangon, Pagbilao, Quezon emphasizing 5 species of
important unlFP are shown in Table 15. Bunshowed 724 individuals in 2 hectares covered. Only
kauayan-killng (B. vulgaris) was sighted in the area represented by only 36 CUIms. Nito (Lygodi"in
circinaiwm) a very important material for handicraft had 30 individuals with average length of 10 in.
Baling-uai(Flagelloria indica) was also encountered in young second-growth forest. It had 29 indi-
viduals having average length of 10.17 in. Lukmoi(R. merrillii) had only 6 individuals clinging to tall
residual trees. Average length was estimated to be 20.33 in.

Quezon National Park (QNP) in Fagbilao, Quezon although a declared forest reserve was sur-
veyed for economicalIy-important NWFP. Data gathered provide a glimpse of what may be found in
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the forested vicinities outside of the national park for the gatherers and users, Table 16 shows the
density and volume in lineal meter of some rattan and other forest climbers tallied in a 100 in x loom
plot. Two rattan (climbing palm) species, namely, palasan (C. merrillii) and lambutan (local name for
Calamus hatconensis) were encounterd. The former was more conspicuous with 10 inidviduals while
the latter had only 3. Volume in I'm. forthe 2 respective species was 32 and 17. Other forest climbers
of considerable density and volume included Iukmoy (R. merrillii), agpoi(Bowhinio cwmingiono),
baralta (Pothoidi"in lobbion"in) and species of Tylophora (Asclepiadaceae). Piper retrofroci"in
(Piperaceae) was, likewise, conspicuous with 13 individuals having an aggregate volume of 233 lineal
meters.

The erectpalms ariahaw (L. rotundjfolio) and bun (C. elata)including the tree-like Pandanws sp. ,
kauayan-tinik (B. blumeuno) and bolo (G. Ievis) were prointnentin Catariauan, Quezon (Table 17).
Bun had 373 individuals in 4 nectares surveyed compared to the 294 of ariahaw in the same area
covered. Pandan had 270 individuals in 2-hectare plot while kauayan-tinik and bolo had mean indi-
viduals of 1,030.75 and 307.50, respectively.

Young second-growth forest in Gumaca, Quezon (Table 18) yielded important climbers useful as
material for handicraft. Themoreprointnentspeciestalliedinterms of density and volume are Iukmoy,
hanopol(Conociphol"s suaveo1ens), paininta-painintahan (Piper 10heri), kant-kant (Ciss"s repens),
bayati(Ariamirta cocc"Jus) and pina-pmahan (Boerlogiodendron sp. ). Bulakan (Merremio peltuto)
which has high demand for handicraft had only 6 individuals with aggregate volume of 47.4 lineal
meter. Nito (Lygodium circinatum) had measly 4 individuals.

Others in Table 18 although of econontic potential had relatively low density and volume.

Nueva ECtia

Inventory plots established in 3-ha second growth forest in Gabaldon, Nueva ECUa (Table 19)
showed considerable growth of important climbers. Conspicuous among those tallied were pandan-
baging (Freycinetio sp. ), baling-uai (Flogelloria indica), nito (L. circinot"in), gogo (Errtodo
phaseoloides), kamaksa (ROMreo volwbilis), 11gtang (Andmirto cocc"Jus), albotra (Arcongelisioj70va),
Iukmoy (R. merrillii) and kansasaga (Abr"s precotorius). Each of these species yielded density of
more than 10 individuals. The climbing palms encountered included palasan (Calamus merrillii),
Iimuran (C. ontojus var. philippinensis) and turnalim (C. mindorensis) with respective density of 11, 9
and 6. Aggregate volume in lineal meter for the species are 82.5, 61.2 and 31.2, respectively.

ECo/ogic^lassessinent

Data and information on species ecology gathered from existing literature and observation made
of the species in nature focused on patterns in natural regeneration and factors that may affect such
process, resource availability and sustainability for coriumercial or industrial use.

Natural Regeneration

By natural regeneration, we mean the ability of a plantspecies to reproduce orregenerate in order
to peruetuate its kind in ahabitat orenvironment where it is most adapted. Thus, it could be by seed or
any other natural means by which a plant species can reproduce young individuals with the death of
mature ones.

The subject plant groups, viz. , erect palms, bamboo, pandan, rattan and other forest vines have
different habit. Theirresponses to the environment and mechanism for re-growth are, therefore, var-
ied. For convenience, the regeneration pattern observed including information taken from literature
are here presented by plant group.
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Table ..... Inventory data for rattan and other economicalIy importantforest climbers at
Brgy. Dimasesat, Dilasag, Aurora

COMMONNAME/

SPECIES

Tinmalim

(Calamus mindorensis)

Palasan(Calamus merrillit)

Limura" (Calamus ornatus
varphiljppinensis)

nitaan

(Daemonorop sinollis)

Amahaw (L. rotundjfolto var
I"zonensis

Pandan bagingl
(Freycinetio sp. )

Pandan baging2
(Freycinetio sp. )

FAMILY

Palmae

HABIT DENSITY

Palmae

Palmae

climbing

climbing

climbing

Palmae

LENGTH/

HEIGHT

(in)

49

Palmae

climbing

Pandanaceae

12

COMMONNAME/

SPECIES

D/A-

METER

(cm)

2

18

Erect,
tree-like

Climbing

ClimbingPanda"aceae

Lukmoi(198ph/dophora
men/\/;;I

Amlong(Raph/dopho/a
PIhnata)

Bikal(Schizosost;acyum
d/77usum)

Painda""ssp.

6

VOLUME

(lineal
meter)

8

5

2.5

Area

Covered

(ha)

3

3

36

3

FAMILY

14

2

sealimgs

72

Araceae

1.3

8

90

'ipersP-

12

HABIT

Araceae

3

3

Hagnaya
(Poly9ab venenosa)

24

10

climbing
herbaceous

climbing
herbaceous

Climbing
bamboo

Erect,
tree-like

Climbing
herbaceous

Climbing,
small,
woody

diameter

Erect,
tree-like

Graminae

3

DENSITY

Pandanaceae

Giantfern

(Cya^easp. )

5

168

Piperaceae

LENGTH/

HEIGHT

(in)

1526

80

Polygalaceae

3

22

D/A.

METER

(cm)

4

15

3

byatheaceae

12

6

VOLUME

(lineal
meter)

390

4

Area

Covered

(ha)

3

28

4

2

4

19

264

90

6

7

13

7

3

3

1.2

0.7

4

168

133

6

3

3

3



Table ,. 2 . Inventory data on selected nori-wood forest products in a .. 00 in x ,. 00 in
plot in Lucban, Quezon.

LOCAL NAME/
SPECIES

Ariahau (Livistona
rotundifolia var.

Iuzonensis)

Kaong (Arerigapinnata)

No. of

Indivls.

or

Clump

Pandan (Pandanus sp. )

No.

CUIm

Per

clump

Bolo (G^gantochloa Ievis!

Kauayan-kiling
18ambusa vulgaris!

,. 67

Average
Length/

Ht.

CUIm or

Stern

(Meter)

40

Ave.

Dian^a'

CUIm or
Stern

(Cm)

Table .. 3. Inventory data on bun (Co, yphaeht;a) obtained from three (3),.. 00 in
1.00 in plot in Tayabas, quezon

Area covered ,hectarel

Number of mature individuals

Density per hectare

Average height (meter)

Average diameter(centimeter)

Average number of leaves pertree

Number of seedlings

Number of seedlings/ha

4.47

Density
orNumber

Indivls.

orclump
per Hectare

55

5.56

L4.00

Area

Covered

("a)

23.33

2.70

24.83

41. .75

,. 6.62

8.62

a. 2.88

1.0.00

7.25

7.46

1.9.25

4.76

,. 8.33

2.66

3

282

94

5.75

48.50

26.1. O

8, .8.00

272.66



Bamboo (Rambusoideae: Gramineae)

In antheprojectsites wherebamboos are found, they seemto be most adapted to low, more orless
levelland in open habitats. Wong (1995) gave an affitmative statement to this finding. Apparently, it
reflects the nature of bamboo growth nowadays where most of the species are generally cultivated
Natural-grownimeforestdwellers amongthebamboos are rare. Roj0 (2000) only cited Schizostochywm
Itina, Schizostochy"in I"mainpoo and Yushonia nittakayomensis in the category of true forest dwellers.
Incidentally the 2 species of Schizostochyum cited may, likewise, be found in cultivation and, there-
fore, not strictly found in the wild.

Buho (S, Iumampao) abundantly grows wildin the province of Palawan, south of Puerto Princesa
City. Together withkauayan-tinik (B. blumeona), kauayan-kinng (B. vulgaris), bayog (B. merrilliona)
and bolo (G. 18vis), they constitute the species common as wento Aurora, Quezon, Sungao delSur and
Western Samarprovinces

Most bamboos form a dense, long stretch of grove near rivers or waterways indicative of prefer-
ence for moist soil condition. On the other hand, when found far from water courses, they appearin
widely-scattered patches or clumps with relatively few CUIms. Similar observations had been reported
by Wong (1995)

The largest and tallest of the grass faintly (Grantneae), bamboos easily regenerate by production
of young shoots orby sucker. Such is broughtaboutby its characteristic rhizomatous growth that leads
to fonnation of clump or CUIms grouped and set close together by a coriumon rhizome or Tootsystem
(Wong, 1995). The young CUIm shoot produced usually at the base of a mature CUIm is popularly
known in the country as "labong. " In many Philippine localities, it is eaten and very coriumon in local
markets especially during the rainy months giving an indication of profuse development of young
shoot in that time of the year (Wong, 1995; Roj0, 2000).

Some bamboos die after setting flowers and seeding. None of the bamboo species, nonetheless,
covered in this particular study were observed to flower from 1997 to 2001. Rojo and his co-workers
(2000), however, classified buho (S. Iwmompoo)to have a gregarious flowering, that is, whole popula-
tion flowers over aperiod of2 - 3 years and then dies although the rhizomes may stillbe alive capable
of reproducing new growth or sprout, This was based on observation of said species in Abra from
1991 to 1996. The previous population has been gradually replaced by new plants from the seeds
produced by the CUImsthatflowered and eventually died or the rhizomes which are still alive (Rojo at
a1. , 2000).

Pandan (Pandanaceae)

Two species belonging to the generaPandanus and the climbing (vine) Freycinetio of Pandanaceae
have been the subject of field ecological observation particularly in the province of Quozon, where
they abound. Plantation-grown Pandanus in Laguna (municipalities of Cavinti and Luisiana), were,
likewise, observed. Literature on natural reproduction of tree-like Pandanus and the climbing
Freycinetio, both acknowledged good material for weaving and handicraft are wanting.

Mature individuals of Pandan"s in Lucban, Quezon and Luisiana, Laguna displayed ability to
flower and bear fruit more or less regularly each year from 1998 to 2001 particularly during rainy
months. Fruitis sinitlar to that of the jackfruit(Artocarpus heterophylla) and is frequently visited by
variousinsects. It contains numerous seeds that drop off the ground when fruit falls and decomposes
with the action of nitcro-organisms. SurprisingIy, sight of young gemxinating seedlings was not ob-
served near mother trees. Seemingly, the species is not able to reproduce by seed which pandan
growers in the area attested (personal coriumunication). Rather, the tree-like Pandanus tends to per-
peruate its kind by sucker growth that sprouts near the base of the stem. A small sucker had been
frequently observed to protrude producing young independentindividual.

The climbing Freycinetio species, on the other hand, displayed young seedling growth on the
forest floornotfarfrommaturemotherplantsindicative of its ability to reproduce by seeds. Moreover,
seedlings were observed to gemxinate and grow under moist, shaded condition in allofthe projectsites
where the species were found to occur
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Table ,. 4. Density and volume Cineal meter) of rattan and other forest vines in a
,. 00 in x ,. 00 in plot in Mt. Banahaw, Lucban, Quezon at 550 in elevation.

LOCAL NAME/
SPECIES

Ampe/oc/15'5us sp, I

Ampetoc/:5'5us sp. 2

Allstotoch/;a ta9ab

Calamus d/mon7hacanthus

Limuran (C ornatus par

ph/1717pinens/:$)

Connarus trifoliatus

01hochtoa .!10.

Dinscorea .!;0.
Nani

(Dtoscorea. hts'pit/a)

Dregea volubilis

Baling-uai

,'139e18r/;a Ihdfo'a)
Mezoneuron cucuffatum

MIC'reh/tes info/aritha

Pi!7er siC7.

Raphki'ophoia merrff\

Raphtiopho/apfr7nata
Bana

(Rubuspecb'ne\'us:.)

Hampas-tikbalang

ismffax b/acteat;a)

Kamot-kabag

(Sin/axk?ucophyffa)
Kalit-kalit

OE;ti'ast79ma harmandfr?

Family

Vitaceae

Vitaceae

Anstolochiaceae

Palmae

Palmae

Density

Connaraceae

Gramineae

Dioscoreaceae

Dioscoreaceae

3

2

2

4

22

Volume

(I'm. )

55

50

.. 6

265

277

No. of

Seedling

Asclepiadaceae

Flagellariaceae

L, .

,. 2

1.5

2

4

Caesalpiniaceae

Apocynaceae

Piperaceae

Araceae

Araceae

L97

,. 57

2.7

32

62

5

6. .

2

,.

5

2

2

2

Rosaceae

Smileaceae

L8

1.0

54

50

50

50

Smileaceae

Vitaceae

8

,.

64

2

20

I.

1.8

1.2



Table L5.

LOCAL NAME/ SPECIES

Kauayan-kiling
(18'ambusa vu^7. an5'2

Bun

Co/ypha ebta)

ito

(I. y90d/Urn c//cmatum)

Baling-uai
,Cb9e\'aria ind/C'a)

Lukmoy
(Raph/dopho/a men/\/I)

Inventory data on selected nori-wood forest products in a .. 00 in
.. 00 in plot in Pagbilao, Quezon.

Area

Covered(ha)

..

Table L6.

Total

Density

36

2

MeanMeanDensity Diameterlength/
IHeCtare Height(meter) (centimeter)

36 7.00 5 00

Density and volume (lineal meter) offorest vines in .. 00 in x .. 00 in plot at
Quezon National Park (qNP), Pagbilao, Quezon.

727

LOCAL NAME/
SPECIES

A1botra 641can9e",:sia1781@)

Agpoi 18auhinb cumin9bna)

Palasan (Cabinusme/my/1.1

Dinochtoa sp.

Balingayo{E/ythrophaft/in scanden$:,)

into Z 61. y90d/Urn mer/\/11)

Nit0 2 (I. y90d/urnlZapon/C'urn)

Phytocrenesp.

Pi!7errett0/7actum

30

364 50

9

30

44

6

29

O 00

4 32

6

,. 0.1.7

Family

Menispermaceae ,

Caesalpiniaceae 2

Palmae

Graminae

01acaceae

Schizaeceae

Schizaeceae

ICacinaceae

Piperaceae

20 33

Area

Covered

(ha)

Density Volume

(I. in. )

2

2

1.6

1.0

2

2

4

..

.. 02

32

24

..

6

9

L

235

88

8

68

59

2302

6

3



Continuation of Table L6

LOCAL NAME/
SPECIES

Patsi-butu

(P^7ersarmentosum)

Barelta

(Potho/drum lobb/;gnum)

Lukmoy
(Raph/dophon? menM/I)

Amlong (Raph/dophon?PIhnat8)

Adadinko (Sa9eretr;a theezans)

mytopho/asp.

Saga-saga (;4brusprecator/Us)

A1agag 141tabotiyscum/h9/aria)

Lambutan (Cabinushafo'onens/$)

Takilis(Phybceumb/acteosum)

Tilob (D/Clanopterts frhear/:s)

amily

Piperaceae

Araceae

Area

Covered

(ha)

Table 1.7.

Araceae

Araceae

Rhamnaceae

Asclepiadaceae

Papilionaceae

Annonaceae

Palmae

Leguminosae

Gleicheniaceae

Density Volume
(I. in. )

Inventory data on selected nori-wood forest products in Catariauan, Quezon

DensityAverage
Length/ Per

(ha)Ht. of
CUIm or

Stern

(Meter)

OCAL NAME

SPECIES

2

,.

Bun (Co/yphaebta)

6

1.0

2

Ariahau

(L/vistona rotund/7bffa var
it/zonens/:s')

Pandan (Pandanus. $!:?,)

Kauayan-tinik (Barnbusa
bit/meana)

Bolo

,.

2

I.

I.

I.

I.

,.

,.

1.8

38

,. 02

o. of
Individuals

or

Clump

7

8

,. 6

,. o

5

3

7

3

330

No. CUIm
orstem

Per

clump

28

1.82

1.28

1.80

44

,. 7

41.

1.8

33

In

9

h/

ve.

Dian^a'

(Cm)

I v/

270

6

13.5

Area

Covered

(ha)

05

5

54 5

40

4 00

40

o

1.1. .6

4

80

86

4

05

93 5

5 50

2

80

4

35 00

030 5

30 50



Erect Palms (Areriga, Corypha, Livistona)

Livistona species represented in this particular study by ariahau (L. rotundjfolia) and tarau (L.
saribas) are non-monocaipic (Whitmore, 1973). In other words, individuals of said species continue
to live even after setting flowers and fruits unlike its monocaipic relatives that die after flowering and
fruiting stage of its life cycle

In the field particularly in Quezon province, observations indicated strong ability of the species to
regenerate by seeds. Young seedlings were prominent and conspicuous under dense stand ofLivistona
in anthe project sites where the species occur. Reproduction and perpetuity, hence, depend on the
individual's ability to produce flower and fruit. Field observations, likewise, showed propensity of the
species to bear numerous fruits, hence, seeds. Like other palm species, fruits are borne in long, pendu-
IOUs, branched stalks which on maturity drop off the ground. Fruit dispersal by wind perhaps could not
be possible as fruits are rounded, more or less of button size and of considerable mass. The only
probable way by which fruit or seed can be transported to a distance is by action of strong water
current and soil erosion which are usual during strong, heavy rain. Birds and other animals may also
be able to carry fruits farther from their mother source. These animal visitors, however, were riot
observed in the sites studied. Rather, profuse and crowded growths of seedlings were observed near
mature mother plants orjust a little farther.

The abundant production of seeds under favorable environmental factors could ensure continuous
growth and persistent occurrence of Livistono species

Bun (Corypha elata) of the palm family in contrastis absolutely a monocaipic species(Whitmore,
1973). Particularly in Quozon province where several mature individuals had been observed, death of
tree follows after flowering and fruiting. A mature individual normally sheds off its foliage in ex-
change forthe flowersitbears. When fruitsset, they become the more conspicuous sight. A single tree
based on field observations could bear about a tliousand fruit asinfructescence is composed of several,
long, branched stalks where fruits are borne. When leaves had dofoliated, this large infructescence
attractively occupies the topmost part of the tree's crown

Germination of seeds that drop off the ground seemingly is not a problem forthe species as seeds
were observed to readily germinate in moist soil condition. During, hot, dry summer months begin-
rimg February until about June, flowering and fruiting period ensues. Seeds that drop off are provided
ample moisture by the rains that pourin the succeeding months paving the way for seed germination
and growth of a new generation of the species

While both Corypha and Livistona are found in relatively open environment where sunlight could
be intense during the day, kaong (Arerigopinnoio)in contrast was observed to occurin moist, shaded
condition of a regenerating second-growth forest in projectsites where this palm is found to occur. In
Quezon province where it is popularly known as "irok" or "cabo "negro" individuals are common
along creeks and waterways although they are found as wellfarfrom water courses but where moisture
is evidently not limiting

Kaong can regenerate naturally by seeds as mature individuals normally bear hundreds of fruits
and seeds that could germinate readily under wet soil condition. Young, growing seedlings that are
common near mother trees indicate the species ability to reproduce by seeds. Fruits are hard~coated
though and the length of time it takes seeds to germinate is undocumented. Birds and other animals
were not observed to visit or feed on the fruit. In several instances, flowers were seen visited by flying
insects, possibly its pollinators while fruits were frequented by black ants

Rattan (Climbing Palm)

The Lepidocaryoid climbing palm collectively called "rattan" regenerate by seeds (Whitmore,
1973). There is no available local literature on asexual reproduction in rattan. In anthe project sites
surveyed, rattans were observed to grow particularly under the canopy of second-growth forest indica-
live of theirpreference for shaded and moist condition of the soil. The work ofWhitmore on the palms
of Malaya (1973) attests to such environmental preference for growth. As climbers, they understand-
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Table L8.

LOCAL NAME/ SPECIES

Lukmoy (;gaph/dopho/a me171\^:,)

Gogo (Ent8daphaseotoft/es)

Pma. pmahan (Boerb9^dendronsp, )

Tawag-ama (;45p/dopte/a o. 8ta)

Baleteng-baging (I^CUSIhd/C'a)

Kalit-kalit (Cts:s'us repens)

Bayati (;4namirt'a coccu/us)

Paininta-painintahan (P^7ertoherj)

Hanopol(Conocepha/us suaveo^ns)

AraliaceaeGalamai-amo (Sche/77e/a odo/ata)

MenispermaceaeBulakan (/lienemr/;apetat8)

Katmon-baging (7^trace/ascandens) Dilleniaceae

ConnaraceaeKamaksa ogourea vo/ubMS)

Nito (Ly!goatum c//cmatum)

Banot (88uh/h/;38herm8na)

Tilob (D/Clanopter/:s frhearts')

Inventory data on importantforest vines in 2. ha second-growth forest in
Gumaca, Quezon.

Family

Araceae

Leguminosae

Araliaciae

Ave.

Length
(in)

,.,. 5

Malphigiacee

Moraceae

Vitaceae

Density

9.0

Menispermaceae

Piperaceae

Moraceae

7.0

29

8.8

Volume

(I. in. )

9

6.2

1.6

333.5

9.0

9

7.6

Average
Diameter

(cm)

2.04

81.0

3

5.0

it, .2.0

1.8

8.3

79.2

Schizaeaceae

,. 6

3.9, .

2.58

5.7

18.6

Leguminosae

Gleicheniaceae

2,

,. 62.0

7.9

26

1.2, .. 6

6.8

8.4

4.3

,.. 94

,. 05.0

7

3.27

215.8

6

2.28

2.59

5

6.7

39.9

,. 2.0

I. .23

4.5

47.4

4.0

2.83

34.0

9.0

1.00.8

:I^7.2

60.3

2.59

5

,.. 75

2.16

0.23

33.8

O. LO

0.30

0.45



Table L9.

LOCAL NAME/ SPECIES

A1botra (;41can9efrS'/;a 178.8)

Hinggiu (7chnoca/;ous vo/ubM3;)

Lukmoy (Raph/dopho/a meIrr\/In

Liktang (;4nam/ita coccu/us, I

Gogo (Ent;adaphaseofo/des:.)

Makabuhai (77hospho/a rumph/77

Nito (I. y!70d/Urn c//c/hatum)

Baling. uai (F'b9effer/;a Ihd/C'a)

Hagnaya (Poly9ab yenenosa)

Palasan (Cabinusme/TM/I)

Limuran (03bmusornatus 181:)
phifrpp/hensts')

Turnalim (C^binusm/hdorensts)

Kamaksa (190u/ea vo/ub/\S)

Kurotan-baging (Z/hoc/e/asp. )

Agpoi (88uh/h/;a ahem/;aria)

Saga (;4brusprecator/Us. )

Pandan baging ,'reyc/het/;asp)

NitO (Ly90d/Urn c//cnatum)

Inventory data on importantforest climbers in three (3) LOO in x 1.00 in
plots in the hillforest of Gabaldon, Nueva ECija.

Family

Menispermaceae

Apocynaceae

Araceae

Menispermaceae

Leguminosae

Menispermaceae

Schizaeaceae

Flagellariaceae

Polygalaceae

Palmae

Palmae

Ave.

Length
(in)

8.4

7.6

Density

5.2

3.5

Volume

(I'm. )

7.8

2.5

9.5

Average
Diameter

(cm)

,. 00.8

,.. 7

,. 2

9.8

2.30

9

4.2

2.7

,.,.

Palmae

6.3

2. ,. 2

68.4

,. 3

Connaraceae

Oleaceae

Leguminesae

Leguminosae

Pandanaceae

Schizaeaceae

7.5

57.2

1.0, .. 4

,. 33.0

0.75

,. 20

,.. 90

,. 4

7.5

7

6.8

1.0

2.6

68.6

1.5

5.2

42.0

94.5

2.4

8

8.8

,.,.

9.5

2.0

60.0

9

6.3

I. .9

82.5

61. .2

5.6

I. .O

6

8.7

3.0

,3

4.0

31. .2

5.6

3.2

0.6

7

L, .4.4

5

66.5

,. 2

31. .5

,. 6

67.2

,. 4

,. 39.2

56.0



ably require presence of trees to cling on or provide them mechanical support. Young, regenerating
individuals, however, were seen to grow in an erect, upright direction until further growth and in-
creased in length enable the individual to cling using its flagella. In the absence of a tree to cling on,
the bulk of its cane length lies prostrate on the ground while its ends climb and entwine whatever erect
structure it could reach for mechanical support.

A flowering and fruiting individual incidentally has not been observed in the field in this particu-
Iar study. Reports had it, nevertheless, that fruits when ripe obtain yellow to yellow-orange color
(Palaypayon and Cadiz, 1988). Moreover, fruits orseeds become mature during October andNovem-
ber, that is, for palasan (Calamus merrillii) and Iimuran (Colamws ornoiws var. philippinensis). In this
particular study, the high frequency of observed seedlings in the field apparently point to high capacity
of seeds to germinate under natural condition. Palaypayon and Cadiz (1988), nonetheless, stated that
many rattan species exhibit dormancy and may take sometime to germinate even after sowing in the
nursery. They further added that rattan caries are commercially harvestable after 15 to 20 years growth.

Other Forest Vines

Forest vines are notably abundantin relatively disturbed forest areas in low to medium altitudes
(Aragones at a1. , 1992) which described all of the project sites in this particular study. Thus, they are
actually seldom found under closed forest canopy which prevents penetration of sunlightthrough the
nitddle layer down the forest floor

The forest vine species, formstance, likenito (Lygodiwmcircinoiwm), hagnaya(Polygolovenenoso),
bulakan (Merremio peltoto), hingiu (Ichnocoipws vol"bins), Iigtang (Andmirta cocc"jus) and others
were encounterd in young regenerating forest particularly in various municipalities of Quezon prov-
ince and Nueva ECUa where these vines are collected for handicraft purposes.

Justlike the climbing palms(rattan), asexual reproduction is notpopular among the forest vines as
they regenerate naturally by seeds. The sight of young wildlings of nito, hagnaya, bulakan, albotra
(Arcongelisiajlavo), gogo (Entodo phaseoloides) and others observed in the project sites could prob-
ably attest to their ability to reproduce by seed. Of the environmental factors that influence gemtina-
tion and growth of forest vines, light and moisture seem to have the greatest effect (Aragones at al. ,
1992). Incidentally, length of time seeds of forest vines gemxinate is rarely if not at allinvestigated.

Trends in Resource Utilization

Non-wood forest productsspecies(NWFP) which constitute the bulk of materials forthe furniture
and handicraftindustry like rattan, erect palm, bamboo, pandan and other forest vines are undoubtedly
of great demand in the past and untilthe presenttime (Baia-Lapis, 1995, 1999; Prebble, 1999; Prebble
at a1. , 1999). The demand is warranted not only by its huge contribution to the economy of the nation
but by the dwindling timber resource that focused the attention of many industtialists to these non-
timber forest product commodities.

Iridiscrinitnate use of our timber resource has brought various consequentialproblems that affect
notonly oursocio-econointc stability but more importantly the environment(Angeles, 2000). Flash of
floods and natural calanxities in so far asthey relate to proper use and management of the environment
particularly of the forest resources have put forest managers and policy-makers in the dileinma of
sacrificing resource benefits for the sake of the environment and people.

Forthe purpose of clarity and more comprehensive discussion of the trends in resource utilization
ofNWFPinrelationtotheirnaturalregeneration andsubsequentimplications on resource sustainability,
the species or plant group dealt with in this particular study are presented separately.

Bamboo

Bamboo, claimed to be our poor ancestors primary housing material(Rojo at a1. , 2000) is, like-
wise, utilized intensiveIy for furniture, houseware and other products. In several provinces of the
Philippines where bamboo resource is available, there appear no rules and policies in its harvesting or

24



cutting. This probably stems from the factthat most bamboos in the country have been planted and
those observed particularly in the country sides are actually regenerants of those cut in the past which
occupy private, titled lands. It is interesting to note that in this particular study, only buho
(Schizos!achywm Iumompoo) had been observed to grow naturally on slopes and low hills of Palawan.
The rest are either planted orregenerants of past population that had been harvested on stream banks,
creeks and other relatively open siIes.

Harvesting of bamboo is indeed destructive as like timbers its stems or CUIms serve the utility for
which the material is desired. Yet, there seemsto be no problem thus far(personal communication)in
theirresource availability in the projectsites surveyed. For one, people engaged in theircollection and
trade have gained knowledge on how to sustain ormaintain the resource. Funknowledge that the next
batch of harvest depends on the CUIms left and continuous production of young shoots provides bam-
boo enough time to regenerate. Furthermore, bamboo plantation ownersrealize the parainountimpor-
tance of rhizome system vigour in producing new shoots or CUIms. Second, the time it takes for a
young shootto develop andbeready for harvest is known to these bamboo gatherers and traders. Their
long familiarity with bamboos have made them an expert in their own right in recommending species
for aparticular use orproduct. Many of them stated that young shoots are ready forthe next cut within
2 - 3 year for bolo (Gigantochlou Ievis) and kauayan-tinik (Bombwso billmeona)

Wong (1995) reported density of 150-400 clumps of Dendrocalomws stricti, s in a hectare of land
in India while a density of 320 clumps per hectare for Bombusa bl"meana in spontaneous stands in
Cardona, Rizal had, likewise, been reported by de Guzman and his co-workers as cited in the work of
Wong (1995). Suzuki and Iacalne (1986) again as cited in the same work of Wong (1995) reported
9,290 CUIms perha and 38,017 perhadensity for G. Ievis and Schizostachy"in Iumampoo, respectively.
This particular study alone tallied 37,500 CUIms per hectare ofS. I"mornpoo in Aborlan, Palawan.

Pandan (Pandanaceae

Resource sustainability in relation to trend in utilization and natural regeneration is probably not
aproblem as farasthe tree-likepandan (Pandanus sp. )is concerned. The basic products manufactured
from pandan are mats, hats, bags, ornamental decors, belts, etc. which do riot make use of the stem or
trunk. These products are anderived from the leaves gathered periodically by weavers and handicraft
artists particularly in Luisiana, Laguna and Lucban, Quezon. In the former, dense stands are available
in large plantation maintained for several years now while fair to moderate density can be found in
Lucban, Quezon

The gatherers and pandan-dependent weavers of Laguna and Quezon provinces (Luzon Island)
through timehave acquired knowledge of the plant's leafshootproduction after harvesting. Cutting of
leaves for weaving is regulated to leave behind enough photosynthetic leaves that willsustain growth
of individuals. Leaves are notharvested forthe second time from the same individuals untilyoung leaf
shoots have emerged and grew one-halfofits mature size (personal communication). This could take
at least 3 - 4 months after shoot emergence. In other words, leaves harvested though may be in
hundreds are distributed among the many mature individuals. Sustainability of resource, hence, is
achieved by the gatherers, weavers and traders.

The climbing pandan represented in this particular study by species of Freycinetia called locally
as"pandan-baging"is harvested destructiveIy. The whole plantis pulled down from where ithas cling
on and utilized as material for handicraft making. Butthen, the material is used only occasionally due
to its reported rarity (personal coriumunication; Aragones, 2001). Nonetheless, whenever available,
handicraftindusttialists always find use for the stems ofFreycinetio species either as handicraft prod-
uct accessory or basic material for manufacturing handcrafted animals (deers and sheeps) for lawn
decors and ornaments especially during Christmas season.

The rarity of the species which in this study totaled to only about 34 individuals (2 species) in a
hectare of forest land in Mt. Banahaw, Lucban, Quezon most probably will pose serious threat on its
sustainability. Natural regeneration by seed and production of future plants for econonitc utilization
could most likely notcope with the demandforthematerialunlessthe species ismtroduced in plantation
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Erect Palms

The erect palms treated in this report included Livistona rotund!folia var. IIJzonensis, Livistona
sortbos, Coolpho elata and Arerigo pinnotu, animportant species for commercial and industtial pur-
poses. In so far as these palm species are concerned, supply does not seem to be a problem at the
moment. A good volume of bun is obtainable in Quezon and Palawanprovinces. Since it is the leaves
especially the leafstalk that is the source offIbers known popularly as "buntal" (Brown, 1920), the tree
is more or less ensured of survival. The stem does not offer commercial value at the moment and,
therefore, not cut or felled. Gatherers, on the other hand, have gained knowledge of proper leaf har-
vesting leaving behind enough leaves for nomialphotosynthetic activity to proceed. The time it takes
for new leaf shootto emerge and develop ranges from 3 - 5 months (personal communication) and
collectors particularly in Quezon province ale well aware of such, allowing them to properly schedule
thenext cutting of leaves. It is basically forthis reason that the buntalfiberindustry which showcases
elegant bags, hats and other products has continued to exist and survive through many years,

Livistona species, on the other hand, whose stern and leaves are both utilized for coriumercial
purposes most likely will confrontserious problemin sustainability. Although fairto moderate density
is available in Samar, Quezon and Palawan depletion of stand poses abig threatifstems shall continu-
ously be cut and felled to satisfy the demand of fish pen and restaurant entrepreneurs for posts and
construction materials. Utilization of the leaves forthatching and roofing may not affectthe life of the
tree since defoliation as observed in the field was more orlessregulated to allow growth and develop-
merit of new leaf shoots. Stern harvesting, however, will definitely threaten its continuous existence
Although regeneration by seeds has been observed profusely, seedling growth and maturity could
probably take several years (Whitmore, 1973). Development of a new stand for future harvest, hence,
will take longer period of time.

Like bun (C. elata), the stem ofkaong (Arerigopinnoto)is not utilized for coriumercialpurposes.
Rather, the black fibers that surround the stem called "cabo negro" are gathered for manufacture of
brooms and scrubbing material(Brown, 1920; Raza1, 2000). Similarly, the leaves are collected and the
long rindribs are tied together on the bigger end to produce a stick broom. They are common sightin
local market especially in thenIralareas. Moreover, the white meattaken from the tree's smallnut are
edible and, likewise, sold in the market.

Profuse growth of wildlings ofkaong most probably will add up to the existing stands astrees are
not cut. Sustainability of material resource from kaong, hence, may not be a problem at the moment
and current stands may be reduced only by natural death of old and over mature individuals.

Rattan (Climbing Palm)

Rattan which is one of the Philippines top dollar earners non-timber coriumodity is sought greatly
by the furniture manufacturers (Brown, 1920; Palaypayon & Cadiz, 1988; Baia-Lapis, 1995, 1999;
Raza1, 2000) here and abroad. Since the stems called "caries" are utilized as materials, destructive

harvesting understandably is expected. The whole cane is pulled down from where it clings or hangs
killing the plantin return. There is no way the life of rattan may be spared to serve the purpose of the
industrialists.

In this particular study, rattans mostly belonging to the genus Calamus were found in fair to
moderate density in Quezon, NuevaEcija, Samar, Auroraand Sungao delSurprovinces. SurprisingIy,
it seems sight of rattan furnitures is stillcoinmon not only in the project sites covered but probably in
other provinces of the country. Rattan 41iparently maintainsitsrank and econointc contribution among
the commodities listed in the Philippine Forestry Statistics (1995). Scarcity of rattan caries, nonethe-
less, has been cited by Palaypayon & Cadiz (1988) as a serious problem that besetthe rattan industry.
Yet, personal coriumunication with some rattan traders in Quezon and Aurora provinces revealed con-
tinuous reliance of gatherers and manufacturers from supply in the natural forest. Rattan plantations
surprisingIy have never been theirsource. Although plantations may actually be existentrattan conec-
tors and suppliers evidently depend on what are available in the natural forest. Hence, the problem of
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depletion of supply certainly confronts the rattan industrialists probably in the future.
The climbing palms called "rattans"regenerate by seeds. This was evidenced by observed rowth

of rattan wildlings in anthe project sites the species were encountered. There is no local re on et of
asexual reproduction in rattans. The high frequency of observed wildlings seenitngly pointto hi h
gemitnation of seeds which when allowed to grow to maturity can replace those previously harvested.
However, it takes about 15 - 20 years (Palaypayon & Cadiz, 1988) before rattans become ready for
harvest. This probably explains collection and use of young, miniature caries which could contribute
to fast dwindling of our rattan resources. Sustainability of the rattan industry obviousl ina onI be
achieved through establishment of plantations all over the country.

Other Forest Vines

Justlike the rattans other forest vines of coriumercialimportance like hagnaya (P. venenosa), nito
(L. circinot"in), bulakan (M. penala), hingiu (I. vol"bins), Iigtang (A. cocc"Jus) and many others are
harvested destructiveIy since their stems serve as materials for weaving and various handicraftitems.
There is great demand for these vines (Furniture and Handicraft Forum, 2001)though there is obvi-
ously a problem in their supply. The currentsource of materials is the second-growth forest where a
number of them hadbeen tallied in the provinces ofQuezon, Aurora, NuevaEcijaand Sungao delSur.

Considering the vines regeneration by seeds and theirundeterintned length of time to row and
develop into mature future stock, sustainability of materials undoubtedly becomes a bi threat to the
handicraftindustry. Naturalsupply of the species may not be sufficient to meetthe demand forcertain
products.

,

,

Consideronon8161 81,310ined-}teld
Coneciion PIcictices ciizd Conservciiion

Sustainable management and utilization of material resources will always have to consider the
collection practices and appropriate conservation measures. Evidently, non-wood forest products
(NWFP) species like ariahaw (Livisiono rotundjfolio var. I"zonensis), tarau (Livistona saribos), rattan,
bamboo, pandan and other forest vines may be harvested coriumercially either fortheirleaves, stems or
both. When harvested for stem utilization as in ariahaw, tarau, bamboo and other forest climbers,
depletion of supply certainly becomes abig threat when done indiscriminately and sustainabilit of the
industries that rely on the available material resource is at stake.

Collection for stern utilization should be based on age or size of the plant material. In doin so, t
ensures perpetuity giving time forthe young onesto grow and attain fullmaturity size that can serve as
future stock for harvest. The same should be done when collecting for the leaves to make sure hoto-
synthetic activity that sustains the life of the plant proceeds normally. There should alwa s be consid-
eration for residuals. Care should, likewise, be taken toprotectgrowth of youn seedlin s orwildlin s
when felling sterns or pulling down rattans and other vines. Always give allowance for the next
generations of crops as excessive cutting or harvesting windevastate the stand and will not guarantee
material for future harvest.

Laws and regulations concerning harvesting and utilization of NWFP should be jin lemonted
strictly to the letters in order to conserve and protect existing stands. The government should exert
effort initiating establishment of plantation of these species for a more sustainable mana Ginent and
use of these non-timber resources. This goes in hand with investigations and experiment on the nurs-
ory and silviculturalrequirements of these I\WFP.
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CONCLUSION

Resource survey and inventory of econointcally-important non-wood forest products (NWFP)
species conducted intermittently from October 1997 to August 2001 in various municipalities of the
provinces of Palawan, Aurora, Western Samar, Sungao del Sur, Quezon and Nueva ECija provided
very valuable and useful quantitative data on the species availability and supply. The results obtained
answer the usual queries on where to find them, what could be found and how much can be gathered.
Many of the species treated in this particular study are available in fair to moderate quantity in the six
project sites or provinces covered based on density and volume. Similarly, they are capable of repro-
ducingby seeds orrhizome and sucker asinthecase of bamboo andpandan. Many of the forest vines,
however, were rare and could be fast depleting.

This particular study, likewise, provided an ecological assessment of the different species regen-
eration pattern and potential for sustainability of resources. Sustained-yield collection practices and
measures to conserve the species for continuous supply of material depend largely on the growth habit
and regeneration characteristic of the species concerned. In general, cutting and harvesting should be
regulated based on volume of mature individuals and population density of young regenerating wild-
lings.

RECOMMENDATIONS

Sourcing of materials for coriumerce and the industry will always play a very significant role in
non-woodforestproducts utilization forthe success of any econointc venture depends greatly on avail-
ability of material resource.

The data presented admittedIy cover a very smallsegment of the country. Sinxilar study in the
future should include as many provinces and regions as possible.

A pre-project on the requirements and cost of establishing in plantation some of the species stud-
ied for sustainable utilization like bun in particular which is the source of the famous raffia fibers for
handicraftis very important to carry out

L
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Kauayan-tinik (Barnbusa binmeana
Schultes) growing in clump
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Regenerating shootofKauayan-tinik
(B. blumeana Schultes)
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Bolo (Gigantochloa Ievis Merr. )
showing young CUIm and
characteristic sheath

Buho (Schizostachyum
Iumampao (Blanco) Merr. showing
large, enclosing CUIm sheath
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A clump of bayog (Barnbusa merrilliana (Elmer) Rojo and Roxas comb. nov.

5A & 5B. Typical bamboo rest house and shed that is a
common sight along raods going to Lucena City,
Quezon Province
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6A& 6B. Mature individualsofpandan
(Pandanmus sp. ) bearing
large fruit.
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Mature stand of ariahau (LiVistona rotundifolia var. Iuzonensis) Becc.
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8A. Close up view of Livistona spp.
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Leaves of Livistona being used as roofing material for bamboo rest house.
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elata Roxb. ) Notice very profuse
fruit bearing habit of the species.

. ..

. ..

:<<

. ,

.

,

,

.,

.

*

*.
~.

,^, Cb'.' <,. 8""":a If

~.^:,, \," ,./
* L. ;,,: .!
"' I

,.
^.

,.

OR

* . I

<\!,. ,

I
. .,.^. ,

.. ^

.

,

~ ",

,/,^ ..
'+*j. .'., ,

{ .

<^: ,.
q. . ,. a '

'..^., <-'..,~,, I' I, $ .**~

.

..

.*

- :- tv. '",; c '
. '~;'",' ,

!9'~ , ':!

.

,
,

.

,

..

<<=

,

, , .

,.

.

,.

, ,

;,_::;^: ..^11
,

~ .

*,

,. ".
":

... ,

' "'*..! I^
Q; "" ~^A. ,2.0. ~,^':

I;i;'!; * ;-
*,*,, -.,,
C. , .\" ".

:!.:. J ! . ,#;'^.;q' ' V^:: .'.."' ,;.,*, - I. *.'. " '
' '\> "., v .'
,.. ..

^;
.,

,

. .

.. ^,,

36

t3,



-','~' ,1
I',, ~

11, , .^.. .,.. ,.,,..

c, \ \ .,..I I. '

, \ ,,.,.
";;.. I"

I

,,.^
,

I^'^'

I

.

.. ^

.

\
\
\~

111

,

I'

.

,

q ,,

*

,

.

.

14
,.@

I

I

I
,

I

.

Buri (Corypha elata Roxb. ) showing yellowish-green
leaf stalks and basal portion of cut off stalks



2A Profuse germination of Gorypha elata Roxb. seedlings under full shade.
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12B. Young wildings of Corypha on partly-shaded area.
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Fruiting tree of kaong (Areriga pinnata
myurmb) Merr. ). Notice long, hanging
characteristic infructescence.
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Close up view of Areriga showing
large, pinnate leaves
and dull green fruits.
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I

View of whole fruit and longitudinal section of Areriga showing fleshy meat.
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Young wildlings of Calamus (rattan) growing under shade of young secondary forest in
Western Samar



The climbing Freycinetia sp. of
Pandanaceae, a very important
material for handicraft.
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17A. A species of Ply?er(Piperaceae), a common vine in second growth forest of
Quezon province which is a good material for handicraft.
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17B. Another species of Piper (Piperaceae), a forest climber that is a potential
material for handicraft.
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Hingiu (Ichnocaipus volubilis (1.0ur. ) Merr. ), a highly prized material for
handicraft (Photo courtesy of Dr. R. P. ESCobin FPRDl-DOST. )
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Tilob (Dioranopteris linearis (Burm. ) Under. , a climbing fern that is a
higly-prized material for handicraft. (Photo courtesy of Dr. R. P. ESCobin).
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Hagnaya (Polygala venenosa Juss. ), a climbing fern commonly utilized for
handicraft (Photo courtesy of Dr. R. P. ESCobin FPRDl-DOST).
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21. A soft chair made primarily from a species of Calamus (rattan)
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22. Files of harvested 9090 (Entadaphaseoloides (L. ) Merr sterns, a highl^prized
material for handicraft.

I .~

,

^.,,
<:3

~@

A,

E. ,.

,

C.C.

:3

.,, q. ,. .

' ' '*',,>..*.,, * " "'
, .. ... .

^ , A^,..*., ,,.:,, e. L, . , *:,, . ,
' '4<3. .., ..,,, ,.' *' *"" " '
',.'*. ....* ~ '.';s. I; ^..-',.,.\.*.- PC ~

* ,. , ^:.'",." .';:^^:;, ..... '^, ';* '. '
" *,. ... .. ..

I

,

~

,

a

,...
a

. .,*.

^

\

*

b 4^,*

23. Attractively-colored hats from bun (Corypha elata Roxb) on display in a public market.
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